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Course Title/Code: Data Structure and Algorithm/CS302 & CS392

Semester:-1stYear:- 2d Group:- B

Name of the Faculty: Prof. Sutapa Bhattacharya
E-mail : sutapa2007@gmail.com

Class Schedule:

Day Monday Tuesday [ 2L ] Wednesday| L ] Thursday Friday [ T ]
Timing(B) 11:40 am - 1:20pm 11:40 am —12:30pm 2:10 pm —3:00 pm

Laboratory Schedule:

Day Monday Tuesday Wednesday Thursday Friday
Group B1 2:10 pm —4:40 pm
Group B2 2:10 pm —4:40 pm

Hours of Meeting Students:

Day Monday Tuesday Wednesday Thursday Friday
Timing(B) 3.50pm--4.50pm 3.50pm--4.50pm 3.50pm--4.50pm 3.50pm--4.50pm 3.50pm--4.50pm

¢ OR Byappointment.

i) Course Objective:

Students will be capable to demonstrate the basic concept of data structures and implement it through C programming language and
compute asymptotic notations of an algorithm to analyze the consumption of resources (time/space).

ii) Course Outcomes:
After completion of this course the students are expected to be able to demonstrate following Knowledge, skills and attitudes.

a) The Students will be able to:
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COs Outcomes

Targets

CS302.1 | 1. Describe ideas about Algorithm and basic data structures.
(BT-LEVEL 2)

60% marks

CS302.2 | 2. Implement linear data Structure likearray, linked listand its operations. (BT- LEVEL 3)

60% marks

CS302.3 | 3. Solve the different problems on stack, queue and recursive techniques.(BT-
LEVEL 3)

60% marks

structures.(BT-LEVEL 3)

CS302.4 | 4. Utilize theknowledgeaboutthe basicdatastructureandalgorithminnon- linear data

60% marks

LEVELS5)

CS302.5 | 5, Verify the complexity of standard algorithms for Sorting, Searching and Hashing. (BT-

60% marks

b) Oncethestudenthassuccessfully completethiscourse, he/shemustbeabletoanswerthefollowing questions or

perform/demonstrate the following:

w
=

QUESTION

BT- LEVEL

Definelinear and non-linear data structure.

Describe briefly about asymptotic notations.

How do you implementthelinked list data structure?

How to solve the problem of singly linked list?

How do you implementstack using array and linked list?

How do you implementlinear queue using array and linked list?

How do you implementlinear queue using array and linked list?

How to calculate Balance factor in AVL tree?

OO NG W=

How can implement a non-linear data structure?

What is the technique to detect worst time complexity in quick sort?

=
1o

How to verify complexity of sorting algorithm?

IO W W W W W W WINN

Data Structure and Algorithm Syllabus [in Units]
Paper Code: CS302
Contracts: 3L+1T
Credits- 4

Unit -1: Introduction (2L)

Why we need data structure?

Concepts of datastructures: a) Dataand datastructure b) Abstract Data Type and Data Type. Algorithmsand
programs, basic ideaofpseudo-code.

Algorithmefficiency andanalysis, timeand space analysisof algorithms—order notations.

Unit-2: Array (2L)
Different representations — row major, column major.
Sparse matrix - its implementation and usage.Array representation of polynomials.
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Unit-3: Linked List (4L)
Singly linked list, circular linked list, doubly linked list, linked list representation of polynomial and applications.

Unit-4: Stack and Queue (5L)
Stack and its implementations (using array, using linked list), applications.
Queues, circular queue, dequeue. Implementation of queue- both linear and circular (using array, using linked list), applications.

Unit-5: Recursion (2L)
Principles of recursion —use of stack, differences between recursion and iteration, tail recursion. Applications-The
TowerofHanoi, EightQueensPuzzle.

Unit-6: Nonlinear Data structures Trees (9L)

Basic terminologies, forest, tree representation (using array, using linked list).
Binarytrees-binarytreetraversal(pre-,in-,post-order),threadedbinarytree(left,right, full)-non-recursive traversal algorithmsusing
threaded binary tree, expression tree.

Binary search tree- operations (creation, insertion, deletion, searching).

Height balanced binary tree — AVL tree (insertion, deletion with examples only). B-Trees—

operations (insertion, deletionwithexamplesonly).

Unit-7: Nonlinear Data structures Trees Graphs (6L):

Graph definitions and concepts (directed/undirected graph, weighted/un-weighted edges, sub-graph, degree, cut- vertex/articulationpoint,pendantnode,
clique,completegraph,connectedcomponents—stronglyconnected component, weakly connected component, path, shortest path,
isomorphism).

Graph representations/storage implementations — adjacency matrix, adjacency list, adjacency multi-list.

Graph traversal and connectivity — Depth-first search (DFS), Breadth-first search (BFS) — concepts of edges used in DFSand BFS (tree-edge,
back-edge, cross-edge,and forward-edge), applications.

Minimal spanning tree — Prim’s algorithm (basic idea of greedy methods).

Unit -8: Sorting (5L)

Bubble sort and its optimizations, insertion sort, shell sort, selection sort, merge sort, quicksort, heap sort (concept of max heap,
application —priority queue), radix sort.

Unit -9: Searching (2L)
Sequential search, binary search, interpolation search.

Unit -10: Hashing (3L)
Hashing functions, collision resolution techniques.

c) Unit Layout

Unit No. Unit Lecture Hours Tutorials Laboratory

Hours

1 Introduction 2HRS

2 Array 2 HRS 1 3HRS

3 Linked List 4 HRS 1 12 HRS

4 Stack and Queue 5HRS 2 6 HRS

5 Recursion 2 HRS 1 3 HRS

6 Trees 9 HRS 2 3HRS

7 Graphs 6 HRS 2
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8 Sorting 5HRS 1 6 HRS
Searching 2 HRS 1 3HRS
10 Hashing 3HRS 1
Total 40 12 36HRS
Text Books:

1) DataStructure and Algorithms, Seymour Lipschutz, TMH Publications
2) DataStructuresusing Cand C++byLangsam, Tenenbaum, PHI publications

Reference Books:

1) “FundamentalsofDataStructuresofC”byEllisHorowitz,SartajSahni, Susan Anderson-freed

2) Datastructuresthrough C language by Samiran Chattopadhyay

d) Evaluation Scheme:

1) Theory:
Evaluation Criteria Marks
First& Second Internal Exam* 15
Assignments/Quiz 10
Attendance 5
University Exam 70
Total 100

* Twointernalexaminationsareconducted; basedonthosetwotests,averageofthemareconsideredinascaleof 15.

University Grading System:

Grade Marks
0 90% and above
E 80-89.9%
A 70-79.9%
B 60— 69.9%
C 50-59.9%
D 40— 49.9%
F Below 40%
2) Practical:
Evaluation Criteria Marks
Internal Exam* 40
University Exam 60
Total 100
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*Internal Evaluation will be based on daily lab performance as per the following schedule:

e) Laboratory Evaluation:

Experiment
No.

Experiment Name

Schedule

Marks

P1

Implement the following Operation of Array
data structure:

1) InsertanddeleteanelementintoanArray.

2) Traverse thearray.

3 HRS

P2

Implement the following Operation of Single linked list :
1) Createand Traverseasingle linked list.

2) Insertanddeleteanelementfromalist

3) Reverseasinglelist.

4) Searching the element from the list 5)Sorting the

node values in ascending order

3HRS

P3

1) Implement The following Stack Operation using Array
and Linked List :

a)PUSH() b)POP() ¢) Traversal

2)Writeaprogramtoimplement TowerofHanoi and8queen
puzzleproblemusingrecursion

3HRS

P4

1)Implement The following  linear  Queue
Operationusing Array and Linked list:

a)Enqueue() b)Dequeue() c)Traversal

2)Implement The following Circular Queue Operation
using Array :

a)Enqueue() b)Dequeue() ¢) Traversal

3HRS
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Implement The following Double ended Queue Operation
using Array :
P5 ’ Y
_ 3 HRS 4
a)Insertleft() b)Insertright() c) Delete left() d) Delete
right() e) Traversal()
Implement the following Operation of Double linked list :
P6 1) Createand Traverseadoublelinkedlist.
3HRS 3
2) Insertanddeleteanelementfromalist.
Implement the following Operation of Circular linked list
P7 o 3HRS 3
1) CreateandTraverseadoublelinkedlist.
2) Insertanddeleteanelementfromalist.
P8 Write a program to implement polynomial additionand
multiplicationusinglinkedlist. 3HRS 3
Implement The following Binary search Tree operation :
P9 a) Insert an element b) Delete an element 3HRS 3
c) Search an element
Develop the following sorting algorithm:
P10 a)Bubblesort b)Selectionsort c)InsertionSort d)Merge 3HRS 3
sort
Develop the following sorting algorithm:
. 3HRS
P11 a)Quick sort b)Heap sort c)Shell sort 3
Develop the following searching algorithm:
3 HRS 3
P12 Linear Search, Binary Search and Interpolation search
Total 40
University Exams 60
f) Overall Course Attainment Target
Attainment Level Inference Marks
Attainment Level 1 40%ofthestudentshaveattainedmorethanthetargetlevelofthatCO 1
Attainment Level 2 50%ofthestudentshaveattainedmorethanthetargetlevelofthatCO 2
Attainment Level 3 60%ofthestudentshaveattainedmorethanthetargetlevelofthatCO 3
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Overall Course Attainment Target

(70% of university and 30% of the internal exam) will be = Attainment Level 3

Target has been set on the basis of last year’s performance / result by the students, student quality this year and
difficulty level of the course.

g )Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes PSOs
Outcomes | 1. | 2. 3. 4. 5. 6.| 7. 8 | 9. | 10| 11.| 12| 1. | 2
CS302.1 1 1 -- - - — | - | - - - -1 1
CS302.2 2 2 -- - 1 - | - - 2 - -] - 1 1
CS302.3 2 2 -- - 2 - | - - 2| - | - 1 1 -
CS302.4 2 2 -- - 2 - | - - | 2 - | - 1 1 -
CS302.5 2 3 -- - 2 - | - - 2 - | - 1 1 -

CS302 2 2 -- -- 2 - -] -1 2 - -] 111 1

e CO1toCO5satisfies application of knowledge of mathematics and science in solving engineering problems and problem analysis.
(POL,P0O2).

e CO2toCO5partially satisfies modernengineeringand IT tools. (PO5).

e CO2to CO5minimally satisfies the individual and teamwork. (PO9).

e CO3toCO5minimally satisfies the lifelong learning. (PO12).

e (CO1to COS5satisfies application of knowledge of mathematical foundations, programming skills and algorithm etc.(PSO1).

e COland CO2minimally satisfies PSO2

h) Delivery Methodology:

Outcome Method Supporting Tools Demonstration
CS302.1 Structured, Partially Black Board ,NPTEL Describe the basic
Supervised videos algorithm and asymptotic
notations.
CS 302.2 Structured, Partially Black Board, C programming | Describe ~ the  different
Supervised types of linked list and
their implementations.
CS 302.3 Structured, Partial Black Board, C Demonstrate applications
Supervised programming of stack and queue.
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CS 3024 Structured, Partial Black Board, C Implement Non-linear
Supervised programming, Power data  structures using
point slides linear data structures.
CS 3025 Structured, Partial Black Board, C Implementdifferenttypes
Supervised programming, Power point | of  sorting, searching
slides problems.
i) Assessment Methodology:
Assessment Tool OUtcomes Specific Question aligned to the
Outcome
CS302.1 | CS02.2 CS302.3 | CS302.4 | CS302.5
N J J Writeanalgorithmtoreversea linked
FIRST INTERNAL v - listinreverseorder.
J J Draw a max heap from the below
SECOND INTERNAL 3 - - list:12,11,7,3,5,9,2,10
Translating the following infix expression
J J into postfix expression using algorithm:
ASSIGNMENT \ - v A+(B*C-(D/(E+F))*G)*H
......... function of Cisusedtoallocate ablock
of memory.
QUIZ N N N N N a)malloc() b)calloc()
c)free() d)realloc()
Write a program to implement singly
LABORATORY - linked list.
v v v v
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A.Weekly Lesson Plan

Week

Lectures

Tutorial

Laboratory

Assignment/Quiz

Discussion on course outcome and program
outcome

Introduction:

Remembering C programming language. Concepts of
data structures: a) Data anddata structureb) AbstractData
TypeandDataType. Algorithms and programs, basic idea
of pseudo- code.

Linear Data Structure: Array- Insertion, Deletion,

Traversing, row major, column major, Sparse matrix - its
implementationandusage

Linear Data Structure: Singly Linked List-
Definitions, Operations- Create, Traverse,
Insertion

ReviewofC
Language

Implement C
programming
using function
and structure

technique.

Quizl

Linear Data Structure: Singly Linked List-
Deletion, Reverse, Traverse(in reverse
order),Sorting, Searching

Linear Data Structure: Stack-Definitions,
operations (push, pop, traverse). Implementations
stack using array and linked list, Polish notations

Array

Array( P1)

Assignmentl

Conversion -infix to postfix, Evaluation of postfix

Principles of recursion — use of stack, differences
between recursion and iteration, tail recursion, Applications
- The Tower of Hanoi, Eight Queen puzzle problem

Linear queue -(Definition, implementation using
array and Linked List)

Single
Linked List

Singly Linked
list(P2)

Assignmentl
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Circular  queue-(Definition,
usingarrayand Linked List)

implementation

Assignmentl

Stack Stack
Double Ended queue-(Definition, & ) &
implementationusingarray) Recursion Recursion (P3)
Doubly  Linked List ~ —Definitions and
operations(create, traverse, insertion, deletion
Queue (P4 & P5)
Circular  Linked  List  -Definitions  and Queue
operations(create,traverse,insertion,deletion)
Polynomial and Applications using array and linked list Assignmentl
Nonlinear Data  structures- Trees :Basic
terminologies, forest, tree representation (using array and
linked list),Binary trees - binary tree traversal (pre-, in-, | Double and Double and
post-order) .Clrcula.r Cl_rcular Linked
Linked List List(P6&P7)
Binary search tree-Definition and operations (create,
insert,traverse,search),BSTdeletion
Expression tree, Threaded binary tree (left, right, full) - Assignment?2
non-recursive traversal algorithms using threaded binary
tree
Height balanced binary tree — AVL tree (insertion, Polynomial
deletion with examples only). Binary additionand
multiplication
. N . . search tree . .
B- Trees — operations (insertion, deletion with examples using linked
only). list(P8)

Basic idea of pseudo-code, Algorithm efficiency and
analysis, time and space analysis of algorithms —
order notations
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Sorting  Algorithms Bubble sort and its
optimizations, Insertion sort and analysis of time
complexity

Selectionsort, Merge sort andanalysisoftime complexity

Binary search tree

Assignment?2

B —Tree
8 Quick sort, Shell sort and analysis of time complexity & (P9)
Heapsort (concept of max heap), Radixsortand analysisof | AVL Tree
time complexity
Searching : Sequential , Binary search, Interpolation Assignment?2
searchand its time complexity
Non-linear Data structure: Graphs- definitions | Asymptotic
and concepts (directed/undirected graph, weighted/un- | notations and Sorting(P10)
9 weighted edges, sub-graph, degree, cut-vertex/articulation Sorting
point, pendant node, clique,andcompletegraph) Algorithms
Graphs: Definitions (connected components — strongly Assignment?2
connected component, weakly connected component,
path, shortest path, isomorphism)
Graph representations storage implementations
10 — adjacency matrix, adjacency list, adjacency multi-list., Searching Sorting(P11)
connectivity — Depth-first search (DFS),
Breadth-first search (BFS) —concepts of edges usedin
DFSandBFS, applications.
Minimal spanning tree — Prim’s algorithm (basic idea of
11 greedy methods). Graphs Searching(PlZ)
Hashing Hashing functions, collision
resolutiontechniques
Discussion on Previous Question Paper on WBUT
12 Revision Lesson Hashing

B. Daily Lesson Plan (Repeat format for each unit)
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UNIT: 1
Title : Introduction

Date: 14/07/15 Day: Tuesday(11.40 a.m—13.20 p.m)

CONTENTS
1)Discussion on program outcome , Introduction to C programming language with example 2)Define the Data
structure
3) Classify DataStructure

4) Explain Algorithm with example

UnitObjectives: Student canabletorecall C programming. Broad
Objectives of the unitare:
1. Concepts of using pointer function and structure.

2. Datastructure definition and classifications.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe function, structure? (Level 2)

2. What do you understand by Data Structure? (Level 2)

3. Classify datastructure withexamples. (Level 5)

4. Describe characteristics ofalgorithms. (Level 2)

5. Compare between linearand non linear datastructure. (Level 4)

HOMEWORK:relatedto Topicobjectiveand outcomeasexpressed intermsofindicators/criteria

1. What is the utilization of the following program? main()

{
int a[]={0,1,2,3,4};
intk, *p;
for(p=a, k=0;p+k<=at4; p++, k++) printf(“ %d *,
*(p+k));
}
QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1)......... functionofCis

usedtoallocateablock of memory.

a)malloc() b)calloc()
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c)free() d)realloc()

UNIT: 2

Title :Array and Its Operation

Date: 15/07/15 Day: Wednesday(11.40a.m---12.30 p.m)

CONTENTS
1) Define Array datastructure.
2) Insertanelementinto Array.
3) Delete anelement from Array.

4) Memory representation: row major and column major

Topic/Unit/Chapter Objectives: Student can able to understand about linear data structure. Broad Objectives of the
chapter/topicare:
1. Concepts of linear datastructure.

2. Implementthe algorithmtoinsertand deletean element fromarray.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe array? (Levell)
2. Explainthealgorithmforinsertanddeleteoperationonarraydatastructure. (Level4) 3.Explainwith

exampleonrowmajorandcolumnmajor.(Level4)

HOMEWORK:relatedto Topicobjectiveand outcomeasexpressed intermsofindicators/criteria

1) LetAbeatwodimensionalarray declaredasA[l....10][1....15] of integer. Assumingthateach integertakesonememory
locations the array is stored in row major order and the first element of the array is stored at location 100, what is the
addressoftheelement A[i][j]?

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

1) Thenumberofelementsniscalledthelength of thearray.
a) UpperBound c) LowerBound
b) Size d)Variable

2) Arrays are best data structures
a) for relatively permanent collections of data b) for the size of the structure and the data in the
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structure are constantly changing
c) for both of above situation d) for none of above situation

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1) Insert one element into array and delete one element from array.

UNIT: 2
Title :Tutorial |

Date: 17/07/15 Day: Friday(02.10 p.m---03.00p.m)

CONTENTS

1) WriteaC programto merge two arrays.
2) Whatisthedifferencebetween linearand non-linear datastructure?

UNIT: 3

Title:SingleLinked List

Date: 21/07/15 Day: Tuesday(11.40 a.m—13.20 p.m)

1) Definition of Linked listand its types.
2) Representation of linked list.

3) Operationsof Single Linkedlist( Create, Traverse,Insertion)

Unit Objectives: Student can able to understand about single linked list. Broad Objectives of the
chapter/topicare:

1. Studentcanable to understand linked list. (Level 2)

2. Howtocreate asingle linked list? (Level 6)

3. Compare betweenarrayand linked list. (Level 4)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain analgorithm for Creation of single linked list. (Level 4) 2.Explain the

algorithmofTraversalofsinglelinkedlist.(Level4)
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HOMEWORK:relatedto Topicobjectiveand outcomeasexpressedintermsofindicators/criteria

1. Draw a single link list which has 5 nodes.

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1) Implement thefollowingoperationoflinkedlist a)Createlist
b)Traversal

¢)Insertfirst d)insertlast e)Insert Anywhere

UNIT: 3

Title: Single Linked List

Date: 22/07/15 Day: Wednesday(11.40 a.m—12.30 p.m)

CONTENTS

OperationsofSingleLinkedlist.(Deletion,Searching,Sorting, Reversing)

UnitObjectives: Studentcanabletounderstand aboutoperationofsinglelinkedlist Broad Objectives
ofthe chapter/topicare:
1. Studentcanable to understand single linked list. (Level 2)

2. Howtoexplain thealgorithmtoInsertand Deleteanelementfromasinglelinkedlist? (Level 4)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain analgorithmfor Insertionand deletion of single linked list. (Level 4)

2. Explain thealgorithm of searching theelementfromsingle linked list. (Level 4)
3. Explain analgorithm for Sorting of single linked list. (Level 4)

4, Explain toReversesingle linked list. (Level 4)

5. Explain totraverse linked listin reverse order. (Level 4)

HOMEWORK :relatedtoTopicobjectiveandoutcomeasexpressedintermsofindicators/criteria

1. Writeanalgorithm of finding the middle node formasingle linked list.
2. Binarysearchispossibleornottofindanode fromalinked list.
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LABORATORY EXPERIMENT: related to the Topic objective and outcome.

1) Implement thefollowingoperationofsinglelinkedlist a)Deletefirst

b)delete last ¢)Delete anywhere
d)Sorting e)Reversing f)Traverse(in reverse order)
g)Search the element from list
UNIT: 3
Title:Tutorial-11

Date: 24/07/15 Day: Friday(02.10 a.m—03.00 p.m)

CONTENTS

1) Whatisthedifference between array and linked list?
2) Find the middle element from a single link list without counting the number of node?
(If number of node is ODD then one middle element, if EVEN then two middle element)

3) Isitpossibletofind(searching)anodefromasinglelinklistusingBINARY search(considerallthe element in sorted order)

UNIT:3
Title: Linear Data Structure(Stack) Date:

28/07/15 Day: Tuesday

CONTENTS
1)STACK-Definitions, operations 3)Implementations
using array 4)Implementations using linked list
5)Application ofStack

6)Arithmetic notation(prefix, postfix, infix )

UnitObjectives: Studentcanabletounderstand aboutoperationofstack Broad

Obijectives ofthe chapter/topicare:
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1. Abletounderstand about Stack Data Structure
2. Studentcanabletounderstand stack operation (PUSHand POP)

3. Abletounderstandabouthowto representprefix, postfix, and infix notation

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Whatdoyou understand by pushand pop operation in Stack? (Level 2)
2. Findingthe over flow and under flow condition for Stack? (Level 4)

3. Explaining the real life example of stack? (Level 4)

HOMEWORK :relatedtoTopicobjectiveandoutcomeasexpressedintermsofindicators/criteria

1. AsinglearrayA[1....MAXSIZE]isusedtoimplementstacks. Twostacksgrowfromoppositeends
ofthearray.VariableTopland Top2(Topl<Top2)pointtothelocationofthetopmostelementin eachstacks.ifthespaceis
tobeusedefficiently.sowhatistheSTACKFULL condition?

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

1. Stackisalso called as

a) Lastinfirstout b) Firstin last out

c)Lastinlastout d) Firstin first out
2. Insertinganitemintothestackwhenstackisnotfulliscalled..............cccooovvniininin Operation and deletion of
itemformthestack, whenstackisnotemptyiscalled............ccccocvevininnn. operation.

a) push,pop b) pop,push

c)insert,delete d) delete,insert

LABORATORY EXPERIMENT: related to the Topic objective and outcome.

1. Implement Stack Operation in C programming language using array and linked list.

UNIT: 4
Title: Linear DataStructure(STACK) Date:

29/07/15 Day: Wednesday

CONTENTS

3)Convert infix to post fix expression(with examples)
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4)Evaluation of post fix expression

Topic/Unit/Chapter Objectives: Student can able to understand stack data structure Broad Objectives
of the chapter/topic are:
1. Studentcanabletounderstand howtoconvertinfixtopost fixexpression

2. Student can able to understand howto evaluate post fix expression

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe polishnotation? (Level 2)

2. Whatdo you understand by reverse polish notation? (Level 2)

HOMEWORK:relatedto Topicobjectiveand outcomeasexpressed intermsofindicators/criteria

1. Translating the following infix expression into post fix expression A+(B*C—
(D/(E+F))*G)*H

2. Evaluate the following Post fix expression(with single digit operand). 8237/23* +5
1*-
Identify the Top two elements of the stack after the first * (operator) is evaluated.

UNIT: 4
Title :Tutorial-I11

Date: 31/07/15 Day: Friday

CONTENTS

1. Convert the following arithmetic expression infix to post fix expression i)A+B*D+(G-
H)
il)F/G*(M*N+A)

2. Evaluate the following post fix expression. i)*+7 9-4
6
i) /+24*-631

3. The following sequence of operation is perform on a stack :
push(1),push(2),pop(),push(5),pop(),pop(),push(4),pop(). What are sequence of popped out
values?
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UNIT: 5
Title : Recursion

Date: 04/08/15 Day: Tuesday

CONTENTS
1) Recursion.
2) Types ofRecursion.
3) Tower ofHanoi.

4) Eight Queen Puzzle Problem.

Unit Objectives: Student can able to understand about recursion and its classification. Broad Objectives of
the chapter/topic are:

1. StudentcanabletounderstandHowtoapplyrecursiontechniqueinreallifeapplication.
2. Studentcanabletounderstand how to draw recursivetree.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Compare between Recursion Vs Iteration. (Level 4)

2. Describe Tail recursion? (Level 2)

1. Explain the algorithm of Tower of Hanoi. (Level 4) 2.0utlinea
recursive Treefor TowerofHanoiforn=3.(Level4)

3. Explain the algorithm of 8 queen puzzle problem. (Level 4)

HOMEWORK:relatedto Topicobjectiveand outcomeasexpressed intermsofindicators/criteria

1) int ABC(intn,intm)
{

if(n==0) return(m+1);

elseif(m==0&&n>0)
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return ABC(n-1,1);
else return ABC(n-1,ABC(n,m-1));
}

2) Draw a recursive Tree for Tower of Hanoi for n =4

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

NA

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. ConstructCprogramminglanguageforGCDoftwonumberrecursivetechniques.

2. ConstructCprogramming language for Fibonacci seriesoftwonumberusing recursion.
3. ConstructCprogramming language fortowerofHanoiinrecursivetechnique.
4,

ConstructCprogramminglanguageforeightqueenpuzzleprobleminrecursivetechnique.

UNIT: 4
Title:Linear DataStructure(Linear QUEUE) Date:

05/08/15 Day: Wednesday

CONTENTS
1) Linear Queue-Definitions
2) OperationofQueue(insertatfront,deleteatrear)

3)Implementationusingarrayandlinked list

Topic/Unit/Chapter Objectives: Student can able to understand queue data structure Broad Objectives of
the chapter/topic are:
1. Ableto understand about linear queue Data Structure

2. Studentcanabletounderstand linearqueue operation(insertatfront,deleteatrear)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Discuss the operation in queue? (Level 2)
2. Explain theoverflowandunderflowconditionforQueuedatastructure? (Level4) 3.Whatdoyou

understand by thereal life example of queue? (Level 2)
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HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. What is the difficulties of linear queue and how overcome it?

QUIZ: related to Topic objective and outcome (new quiz with real world examples)
1. Whichdatastructureallowsdeleting dataelementsfromand inserting atrear?

A.Stack B. Queues
C.Tree D. LinkedList

2 A... isadatastructurethatorganizesdatasimilartoalineinthe supermarket, wherethefirstonein
line is the first one out.

A.Queuel B. Stacks
C.Bothofthem D. Neither of them

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implement Linear Queue Operation in C programming language using array and linked list.

UNIT: 4&5
Title : Tutorial-1V Date:

07/08/15 Day: Friday

UNIT:4
TitleLinearDataStructure(CircularQUEUE) Date:

11/08/15 Day: Tuesday

CONTENTS
1) CIRCULAR Queue
2) Operationof CURCULAR Queue(insertatfront,deleteatrear traverse)
3)Implementation usingarray

4)DEQUEUE-Definitions
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5)Operation of DE QUEUE(Insert left, Delete left)

Unit Objectives: Student canabletounderstand Circular queue datastructure Broad Objectives of the
chapter/topicare:

1. Ableto understand about circular queue Data Structure

2. Studentcanabletounderstand circularqueue operation(insertatfront,deleteatrear)

3. Studentcanable toknow how ituse full inreal life.

4. Abletounderstand about Double ended queue Data Structure

5. Studentcanabletounderstand Doubleendedqueue operation(insertatleft,deleteatleft)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Discuss the operationin Circular queue? (Level 2)

2. Describe theoverflowandunderflowconditionfor CircularQueuedatastructure? (Level2)
3. Outline the real life example of queue. (Level 4)

4. Describe the Over flowand Under flow condition of Deque. (Level 2)

5. Explain the algorithm for traversal of deque. (Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Takeacircularqueue CQ whichisallocated 5 memory cells starting from CQ[0] to CQ[4].Performthe followingoperations
onebyoneonitandwritedownfront andrear valueineachandeverystep.

(i) Insert 23,12,45,33 (ii) Delete two elements (iii) Insert43,56 (iv) Deleteone element )
Insert 10

QUIZ: related to Topic objective and outcome (new quiz with real world examples)
1. Letqueuebeacirculararrayhavingsize5.Nowfront=5andrear=5indicatesthatthequeue----------
@ isempty (b)isfull (c)containsonlyoneelement (d)none of these
2. Alinearlistinwhichelementscanbeaddedorremovedateitherendbutnotinthemiddle, isknown as
@ Queue (b)Deque (c)Stack (d) Tree
3. ldentifythedatastructurewhichallowsdeletionsatbothendsofthelistbutinsertionatonlyoneend.

A.Inputrestricteddequeue B. Output restricted gequeue
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C.Priorityqueues D. Stack

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. ImplementCircular Queue Operationin Cprogramminglanguage usingarray.
2. Implement DOUBLEENDED Queue Operationin C programming language using array ( insert left and delete left)

TOPIC/UNIT/CHAPTER: 3
TitleLinearDataStructure(DE-QUEUE) Date:

12/08/15 Day:Wednesday

CONTENTS
1)DE-QUEUE OPERATION (Insertright, Deleteright) 2) Traverse

3)Priority Queue

Topic/Unit/Chapter Objectives: Student can able to understand De Queue data structure Broad Objectives of
the chapter/topicare:
1. Abletounderstandabout Operation of Doubleended queue Data Structure

2. StudentcanabletounderstandDoubleendedqueue operation(insertatright,deleteatright)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Produce thealgorithmforinsertright? (Level 3)
2. Outlinethe overflowandunderflowconditionforinsertrightanddeleteright? (Level 4)

3. What doyou understand by Priority Queue? (Level 2)

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implement DOUBLE ENDED Queue Operation in C programming language using Array ( insert left
and delete left)

UNIT: 3
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Title :Tutorial-IV

Date: 14/08/15 Day: Friday

1. Describe the Over flow and Under flow condition of Deque.

2. Proposean algorithm for traversal of deque.

UNIT: 3
Title: Linear DataStructure(Circular Linked List) Date:

19/08/15 Day: Tuesday

CONTENTS
1) CircularLinkedlist. (Definition)
2) Operationofcircular linked list.
3) Double Linkedlist.(Definition)

4) Operation of Double linked list (Create, Traverse)

Topic/Unit/Chapter Objectives: Student can able to understand Operation of De Queue datastructure Broad Objectives ofthe
chapter/topicare:

1. Studentcanabletounderstand Circular linked list.

2. Howtocreate, traverseacircular linked list.

3. Howto Insertand Deletean element fromacircular linked list?

4. Studentcanabletounderstand doublelinked list.

5. HowtoCreateandtraversethedoublelinkedlist?

6. Writedowntheadvantagesofdoubly linked listoversingly linked list.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain analgorithmfor Creationandtraversal of Circular linked list. (Level 4)
2. Explain thealgorithm forinsertionand deletion of Circular linked list. (Level 4)
3. ExplainanalgorithmforCreationandtraversal (forwardandbackworddirection)ofDoublelinkedlist. (Level 4)

4. Compare betweensingly linked listand doubly linked list. (Level 4)
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HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1) Drawecircular linked lists which have 5 nodes.
2) Drawadoublelinked listwhich has 5 nodes.

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

1. Thedisadvantageinusingacircularlinked listis................ccee....
A Itispossibletogetintoinfiniteloop B. Last node points to first node.
C.Timeconsuming D. Requires more memory space

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implement the following operation of circular linkedlist a)Create

b)Traverse
¢)Insertfirst d)insert last
e)Deletefirst f)delete last

TOPIC/UNIT/CHAPTER: 3
Title: Doubly linked list Date:

20/08/15 Day: Wednesday

CONTENTS

Operations of Doubly linked list(Insert, Delete)

Topic/Unit/Chapter Objectives: Student can able to understand about Circular linked list and its operation.
Broad Objectives of the chapter/topic are:

1. How to Insert and Delete an element from a double linked list.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain analgorithm for insertion of Double linked list. (Level 4)
2. Explain analgorithm for deletion of Double linked list. (Level 4)
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LABORATORY EXPERIMENT: related to the Topic objective and outcome

1)Implementthefollowingoperationofdoublelinkedlist a)Create
b)Traverse
¢)Insertfirst d)insert last
e)Insertatspecifiedposition f)Deletefirst g)Delete at specified position
h)delete last

TOPIC/UNIT/CHAPTER: 3
Title:Tutorial-VI

Date: 22/08/15 Day: Friday

1. How to delete node at beginning, ending and at specific position?

UNIT: 3
Title: Linear Data Structure(Application of linked list) Date:

25/08/15 Day: Tuesday

CONTENTS
1. Representation of Polynomial expression using array
2. Representation of Polynomial expression using linked list
3.Polynomial addition using linked list

4.Polynomial multiplicationusing linked list

Topic/Unit/Chapter Objectives: Student can able to understand about double linked list and its operation.
Broad Objectives of the chapter/topic are:
1. Studentcanable to understand polynomial addition.

2. Student canableto understand polynomial multiplication.
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Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain analgorithmfor Polynomial addition. (Level 4)

2. Explain analgorithmfor Polynomial multiplication. (Level 4)

LABORATORY EXPERIMENT: related to the Topic objective and outcome
L. Implementthe following operation of linked list
a. Polynomial addition.

b. Polynomial multiplication

UNIT: 6
Title : NON -Linear Data Structure( Tree) Date:

26/08/15 Day: Wednesday

CONTENTS
1.Define Tree and its terminology 2.Definition
of binary tree with examples
3. Typesof Tree(complete, strictly , extended)

4. Expression Tree

Topic/Unit/ChapterObjectives: Studentcanabletounderstand aboutoperationofdoublelinkedlist Broad Objectives of the
chapter/topicare:
1. Studentcan ableto understand Tree.

2. Concepts of binary tree

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Whatdo you understand by complete binary tree? (Level 2)

2. Describethefollowingterms:Degree, terminal ,rootnode, height,child (Level 2)
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HOMEWORK:relatedto Topicobjectiveand outcomeasexpressedintermsofindicators/criteriaNA

1) Prove that n,= ny+1 where no is the terminal and n2 is non terminal node degree 2.

QUIZ: related to Topic objective and outcome (new quiz with real world examples)
1.Inarrayrepresentationofbinarytree,iftheindexnumberofachildnodeis6thenthe index number of its

parent node is

(a) 2 (b)3 (©)4 (d)5

UNIT: 3
Title :Tutorial-VII Date:

28/08/15 Day: Friday

1. Constructan Expression tree for this following expression: (A +(B-C)) *
((D-BE)/(F+G-H))
2. ConsiderthefollowingPreorderand Inordertraversalsof abinary tree.
Preorder : ABDGHEICFIJK

Inorder : GDHBEIACJFK

UNIT: 6
Title:NON-Linear DataStructure(BST) Date:

01/09/15 Day: Tuesday

CONTENTS
1. Definitions of BST
2. Construct BST fromin order, pre orderand post order traversal.

3. BSToperationsusingalgorithms[Create, Traverse(Recursiveandnon-recursive)]

Topic/Unit/ChapterObjectives: Studentcanabletounderstand aboutapplicationoflinklist Broad Objectives of the
chapter/topicare:

1. Student can able to know the operation of binary search tree.
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2. Student can able to know how to construct BST from pre order, post order and in order.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain the Algorithm for finding number of node fromaBST.(Level 4)
2. Explainanalgorithmforfindinginorderpredecessorofrootnode fromnon-emptyBST.(Level4)
3. Describe BST. (Level2)

4. Writean algorithm for create and traverse BST. (Level 1)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Write an algorithm inorder traversal of BST in non-recursive way.

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implement the following BST Operation
a) Create b)Traverse(preorder, in order, post order in recursive way)

c)Traverse(preorder, inorder innon-recursive way)

UNIT: 6
Title:NON-Linear DataStructure(BST) Date:

02/09/15 Day:Wednesday

CONTENTS

BST operations using algorithms(Insertion)

Topic/Unit/ChapterObjectives: Studentcanabletounderstand aboutnonlineardatastructurelike Tree and itsterminology.
Broad Objectives of the chapter/topic are:

1.How to insert a node in recursive as well as non-recursive way in a BST?

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain the Algorithm to insert a node in a BST.(Level 4)
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HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria 1.Insert following

elementsinBST:44,12,34,78,90,6,22,87

1. Implement the following BST Operation
a) Insertthe node using recursive and non-recursive way

UNIT;
Title : Tutorial-VIII Date:

04/09/15 Day:Friday

1) Writean Algorithm for finding in order successor of root node.

2) Traversethegiventreeusing Inorder, Preorderand Postorder traversals.

Given tree:

UNIT: 6
Title:NON-Linear DataStructure(BST) Date:

08/09/15 Day:Tuesday

CONTENTS

BST operations using algorithms(Deletion)
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Topic/Unit/Chapter Objectives: Explanation of operation of binary search tree. Broad Objectives
of the chapter/topic are:

1. Able to understand the Algorithm for deleting node from a BST.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Explain the Algorithm for deleting node from a BST.(Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Write an Algorithm for finding in order successor of root node.

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implement the following BST Operation Delete the
node

UNIT: 6
Title: NON -Linear Data Structure(Threaded Binary Tree) Date:

09/09/15 Day: Wednesday

CONTENTS
1. Threaded BinaryTree
2. Classification of Threaded Binary Tree.

3. Traversal of Threaded Binary tree.

Topic/Unit/Chapter Objectives: Explanation of operation of threaded binary tree. Broad Objectives
of the chapter/topic are:.
1. Studentcanableto understand about threaded binary tree.

2. Studentcanabletoknowtheclassification of Threaded Binary tree

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Whatdoyou understand by Threaded Binarytree? (Level 2)

2. Implementanalgorithmfor Inorder Traverse of Threaded Binary Tree? (Level 3)
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3. Compare the efficiency between threaded binary tree and BST? (Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Draw a Full Threaded Binary Tree which has seven nodes.

QUIZ: related to Topic objective and outcome (new quiz with real world examples)
1. Ifabinarytreeisthreadedforinordertraversalaright NUL L linkofanynodeisreplaced by the address of its

(a) successor (b) predecessor (c)root (d)own

UNIT: 6
Title :Tutorial-1X

Date: 11/09/15 Day: Friday

1. Construct the Binary Search Tree by using the following traversals: Inorder:
DCKEAHBQJI
Postorder: DKECHQIJIBA
2. Drawthe expression tree for the following expressions-
i) A*B+C/D-E$F+G*H

ii) a$b+c—(d+e)/f*g +h

UNIT: 6
Title:NON-Linear Data Structure (AVL tree) Date:

15/09/15 Day:Tuesday

CONTENTS

1. AVL Tree-Definitions
2. BalanceFactor
3. Operationof AVL Tree(Single rotations, Double rotations)
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Topic/Unit/Chapter Objectives: Explanation of more efficient Data structure than binary search tree. Broad Objectives of the
chapter/topicare:
1. Studentcan able to understand about AVL tree.

2. Studentcanable to know the Operation of AVL tree.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Whatdoyou understand by AVL tree? (Level 2)

2. Complete the full form of AVL? (Level 3)

3. Compare BST and AVL tree.(Level 4)

4. Whatdoyouunderstand by pivotnodein AVL tree? (Level 2)

5. Whatdo you understand by Balance factor? (Level 2)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Drawall thegeneral formof rotation forinsertinan AVL tree.
2. Insertthe following keysin AVL tree and show the rotations.

8,12,9,11,7,6,66,2,1,44

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

12 Abinary search tree whose left subtree and right subtree differ in hight by at most 1 unitis called ......
A.AVLtree B. Red-blacktree
C.Lemmatree D. None of the above

TOPIC/UNIT/CHAPTER: 6
Title: NON-Linear Data Structure(AVL Tree) Date:

16/09/15 Day: Wednesday

CONTENTS

Explain Ro R1 R-1 rotation for delete an element

Topic/Unit/Chapter Objectives: Explanation of more efficient Data structure than binary search tree. Broad Objectives of the
chapter/topicare:

1. Student can able to understand about rotation for delete a node from AVL tree
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Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Evaluate the time complexity of AVL Tree? (Level 5)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria 1.Drawallthe general formof

rotation fordeleteanelementfrom an AVL tree

TOPIC/UNIT/CHAPTER: 6
Title: NON-Linear DataStructure(B Tree) Date:

30/09/15 Day: Tuesday

CONTENTS

1. Explain BTree.
2. Operation of B tree with example

Topic/Unit/Chapter Objectives: Explanation of deletion of element form B tree. Broad Objectives
of the chapter/topic are:
1. Studentcan able to understand about B Tree.

2. Student can able to know the Operation of B tree.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe B Treetree?(Level 2)
2. Discuss theelementistobe insertinto B- Tree? .(Level 2)

3. Describe anelementistobe Deleted from B- Tree? (Level 2)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Insert ThefollowingelementintoB Treeoforder4:4,7,1,4,22,9,11,55,33,88,77
2. Delete Thefollowing elementintoB Tree of order4 :4,7,1,4,22,9,11,55,33,88,77

UNIT: 1
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Title : Algorithm efficiency and analysisand Sorting

Date: 01/10/15 Day: Wednesday

CONTENTS
1) Define asymptoticnotation.

2) Demonstrate the classification of asymptotic notation.

Topic/Unit/Chapter Objectives: Explanation of more efficient Data structure Broad
Objectives of the chapter/topic are:
1. Studentcanabletorelateabout Big O, Thetaand Omeganotation.

2. Studentcanableto find complexity of analgorithm.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1.Explain Big O, Theta, Omega notation.(Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

Provethat3n2+7n=0(n?)

Provethat3nz+7n="Q(n?)
Provethat3n2+7n=06(n?)
Short notes onasymptotic notations.

QUIZ: related to Topic objective and outcome (new quiz with real world examples)

1.Which of the following shows the correct relationship among some of the more common computing times foralgorithm?
@ O(logn) <O (n)<O(n*logn)<0O (2") <O (n?)

() O(n)<O(logn)<O(n*logn)<0O(21)<0(n2)

() O(n)<O(logn)<O(n*logn)<O(n2)<0O(2")

(d) O(logn)<0O(n)<O (n*logn) <0 (n2) <O (2

UNIT: 9

Title : Searching
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Date: 06/10/15 Day: Tuesday

CONTENTS

1) Searching- Linear Search, Binary search, Interpolation search

2) Timecomplexity of Linear Search, Binary search, Interpolationsearch

Topic/Unit/Chapter Objectives: Explanation of Sorting Broad Objectives
of the chapter/topic are:

1. Studentcanabletounderstandaboutlinearsearchinganditstimecomplexity
2. Studentcanabletounderstandaboutbinarysearchinganditstime complexity
3. Studentcanabletounderstandaboutinterpolationsearchinganditstimecomplexity

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe searching? (Level2)
2. CompareBest,averageandworstcasetimecomplexityoflinearsearch. (Level4) 3.CompareBest,

averageandworstcasetimecomplexityofbinarysearch.(Level4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1)Search an smallest element from a matrix

QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1. The worst casetime
complexity of binary searchis

@0(m)  (b)O(n) (c)O(logn) (d) O(n*logn)

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1) Implement linear search, binary search and interpolation search in C programming language

UNIT: 9
Title :Sorting

Date: 07/10/15 Day: Wednesday

CONTENTS
1. Bubble, Insertionsort

2. Time Complexity Analysis
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Topic/Unit/Chapter Objectives: Student can able to understand about algorithm and how analyze time complexity of an
algorithm.

Broad Objectives of the chapter/topic are:
1. ExplainBubble, Insertion sortalgorithm. (Level 4)

2. Explain thetime complexity analysis. (Level 4)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Classify thebest,worstand average casetimecomplexity ofbubblesort. (Level 2)
2. Classify thebest,worstandaveragecasetimecomplexity of insertionsort?(Level2)
3. Describe modified bubble sort?(Level 2)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria 1.Draw the step of
Bubblesortforthefollowing dataelement:5,1,7,2,4,8

2.Draw the step of Insertion sort for the following data element : 5,1,7,2,4,8

QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1. The bestcasetime
complexity ofthebubblesorttechniqueis

(@0 (n) (b)O(n?) (c)O(nlogn) (d)O(logn)
2.Theworstcasetimecomplexityoftheinsertionsorttechniqueis

(@0 (n) (b)O(n?) (c)O(nlogn) (d)O(logn)

LABORATORY EXPERIMENT: related to the Topic objective and outcome

1. Implementprogramforfollowingsortingalgorithm a)Bubblesort.
b )Insertionsort

UNIT: 1& 6
Title :Tutorial-X

Date: 09/10/15 Day: Friday

1. Find time complexity of the following algorithm: for(i=0;i<n;i++)

for(j=i;j<n;j++)
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for(k=j;k<n;k++)
St
2. Insertthefollowingkeys intheordergivenbelowtobuildtheminto an AVL tree:
9, 14, 32, 20, 5,25 ,46,68.

3. Insert the following keys into a B-tree of order 3:p,q,r,d,h,m,l,s,k,n

UNIT: 8
Title:Sorting

Date: 14/10/15 Day: Tuesday

CONTENTS

1. Selection Sort, Merge sort
2. Time Complexity Analysis

Topic/Unit/Chapter Objectives: Student can able to understand about searching algorithm. Broad Objectives of
the chapter/topicare:
1. Explainselectionand merge sortalgorithm. (Level 4)

2. Explain the time complexity analysis. (Level 4)

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1.Classify the best ,worst and average case time complexity of selection sort ?(Level 2) 2.Classify the best

,worstandaveragecasetimecomplexityofselectionsort?(Level2)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria 1.Drawthestepof
Selectionsortforthefollowingdataelement:15,1,70,2,41,87

2.Draw the step of Insertion sort for the following data element : 5,11,7,12,47,8

QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1. The bestcasetime
complexity ofthe mergesorttechniqueis

(@0 (n) (b)O(n?) (c)O(nlogn) (d)O(logn)
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LABORATORY EXPERIMENT: related to the Topic objective and outcome

2. Implementprogramforfollowingsortingalgorithm a)Selection
sort a )Merge sort

UNIT: 8
Title :Sorting

Date: 15/10/15 Day: Wednesday

CONTENTS

1.Quick sort algorithm and time complexity analysis

Topic/Unit/Chapter Objectives: student can able to understand about sorting and its time complexity Broad Objectives ofthe
chapter/topicare:
1. Studentcanabletounderstand thealgorithm of Quick sort

2. studentcanable to understand Time complexity of Quick sort

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Compare the best,worstand average case time complexity of Quick Sort ?(Level 4)

2. Find the strategy whichisusedtoimplementQuick sort?(Level4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Draw the step of Quick sort for the following data element : 5,1,7,2,4,8,9,11,6

QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1. Thebestcasetime
complexity ofthe quick sorttechnique is

(@0 (n) (b)O(n?) (c)O(nlogn) (d)O(logn)

LABORATORY EXPERIMENT: related to the Topic objectiveand outcome 1.Implementprogramfor
followingsortingalgorithm

a)Quick sort

UNIT: 8& 9

Title :Tutorial-XI
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Date: 16/10/15 Day: Friday

1. Giveacomparativestudyamongbubble,insertionandselectionsortwithexamples.
2. Writethelinearsearchalgorithm.Whatisthe besttimeandworsttimecomplexity ofthisalgorithm.

3. Writethebinarysearchalgorithm.Whatisthe besttimeandworsttimecomplexity ofthisalgorithm.

UNIT:8
Title: Sorting

Date: 28/10/15 Day: Wednesday

CONTENTS

1. Shellsortand Radix sort
2. Time complexityanalysis

Topic/Unit/Chapter Objectives: studentcanabletounderstandaboutmoreefficientsorting Algorithm and its time complexity.
Broad Objectives of the chapter/topic are:

1. StudentcanabletounderstandShellsort.
2. Studentcan able to understandRadix sort.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Implement thealgorithm of Shell Sort.
2. Implement the algorithm of Radix Sort?

HOMEWORK:relatedto Topicobjectiveandoutcomeasexpressedintermsofindicators/criteria

1.Draw the step of Shell sort for the following data element
511,100,79,24,402,801,319,101,604.666,222,873,471,902,184

2.Draw the step of Radix sort for the following data element
511,100,79,24,402,801,319,101,604.666,222,873,471,902,184

LABORATORY EXPERIMENT: related to the Topic objectiveand outcome 1.Implementprogramfor
followingsortingalgorithm

a)Shellsort b)Radix sort
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UNIT:8
Title: Tutorial -XI1 Date;

30/10/15 Day: Friday

1.Sortthe givenvaluesusing Quick Sort.

65 70 75 80 85 60 55 50 45

2.Sortthe givenvaluesusing Merge Sort.

65 70 75 80 85 60 55 50 45

PETNTE =
I

UNtT8

Title Sorting

Date: 03/11/15 Day: Tuesday

CONTENTS
1) Algorithm for Heap sort
2) Constructionof Heaptree

3)Time complexity analysis

Topic/Unit/Chapter Objectives: student can know the algorithm and complexity analysis of merge sort. Broad Objectives of the
chapter/topicare:

3. Student can able to understand the algorithm of heap sort

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1.Comparethe best ,worst and average case time complexity of Heap Sort ?(Level 4)
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2. Explain the Heap sort algorithm? (Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria 1.DrawthestepofHeap

sortforthefollowingdataelement:5,1,7,2,4,8,9,11,6

LABORATORY EXPERIMENT: related to the Topic objectiveand outcome 1.Implementprogramfor
followingsortingalgorithm

a)Heap sort

UNIT: 5
Title:NON-Linear DataStructure(Graph) Date:

04/11/15 Day:Wednesday

CONTENTS
1) Graph definition
2) Typesof Graph: Directed, undirected, complete graph
3) Definitions- weighted/un-weighted edges, sub-graph, degree, cut-vertex/articulation point, pendant

node, clique, complete graph, connected components —strongly connected component, weakly connected component, path, shortest
path, isomorphism

Topic/Unit/Chapter Objectives: student can know the algorithm and complexity analysis of Heap sort. Broad Objectives of the
chapter/topicare:

1.Abletounderstanddefinitionofgraph. 2.Ableto

learn deferent terminology of graph

3. Able to understand different types of graph?

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describe the definition of graph? ( Level 2)

2. ldentify directed or undirected graph?(Level 4)
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3. Describe the definition of different types of graphs? (Level 2)

4. 1dentify isomorphism of graph? (Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Drawan un directed graph which have 8 vertex and represent it using array.

QUIZ: related to Topic objective and outcome (new quiz with real world examples) 1. Thevertex, removal
ofwhichmakesagraphdisconnected,iscalled

(a)pendantvertex (b)bridge (c)articulationpoint (d)none ofthese

UNIT: 8 &5
Title : Tutorial XII Date:

06/11/15 Day: Friday

1. Createaheap(max/min)withthefollowingdata33,25,67,89,12,55,3,67. Andsortthedata in ascending and
descending order.

2. Shortnotes on heap sort.
3. Drawadirected graphwhichhave8vertexandrepresentitusingarray.

UNIT: 4
Title:NON-Linear DataStructure(Graph) Date:

17/11/15 Day: Tuesday

CONTENTS

1) Graph representations/storage implementations — adjacency matrix, adjacency list, adjacency multi- list.
2) Graph Traversal-BFS and DFS (algorithms with examples)

Topic/Unit/Chapter Objectives: student can know the algorithm and complexity analysis of Radix sort. Broad Objectives ofthe
chapter/topicare:

1. Abletounderstand adjacency matrix and list.
2. Abletounderstand BFS and DFS traversal of graphs
3. Comparison study about BFS and DFS
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Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Howtoconstruct adjacency matrix of agraph? (Level 6)

2. Howto construct agraphusing linked list? (Level 6)

3. ExplainDFSwithexample. (Level 4)

4. Describe the datastructure need to develop DFS? (Level 2)
5. ExplainBFSwithexample. (Level 4)

6. Describe the datastructure need to develop BFS? (Level 2)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. Traverse the following Graph using DFS and BFS

N
- g
o *

y g 7 o \ f
. -+
; ? £ \_\ I,'
£ e

Ve
"

TOPIC/UNIT/CHAPTER: 5
Title:NON-Linear DataStructure(Graph) Date:

18/11/15 Day: Wednesday

CONTENTS
1) SpanningTree
2) Minimum SpanningTree

3)Prim’s algorithm.

Topic/Unit/Chapter Objectives: how to define graph and how to represent graph Broad Objectives
of the chapter/topic are:

1. Ableto know about spanning tree.

2. Ableto understand minimum spanning tree.

3. Abletoknow about Prim’s algorithm with example.

Hewlett-PackardCOURSE FILE ON DATA STRUCTURE AND



Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

1. Describeminimumspanning tree? (Level 2)

2. Explain prim’s algorithmwithexample. (Level 4)

HOME WORK: related to Topic objective and outcome as expressed in terms of indicators/criteria

1. UsingPrim’s Algorithmtofindtheminimumspanningtree (MST)ofthegivengraph.

TOPIC/UNIT/CHAPTER: 5
Title :Tutorial-XIV Date:

20/11/15 Day: Friday

1. Starting from the vertex A show BFS and DFS traversal of the following graph.

2. Find outthe BFStree forthe given graph.

NN VA

3. Findoutthe DFStree for the given graph.
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4. FindouttheDFStreeandclassifiedtheedgesforthefollowing Graphwherestartvertexis‘1°.

e

TS
I

UONIT 10

Title :Hashing
Date: 24/11/15 Day: Tuesday

CONTENTS
1)Definition of Hashing
2)Different types of Hashing

3)Collision Resolution techniques

Topic/Unit/Chapter Objectives: student can able to relate how sparse matrix can utilize for space optimization in memory
Broad Objectives of the chapter/topic are:

1. Student can able to understand hashing.

2. Studentcanabletounderstand howmanytypesofhashingtechniquesarethere?

3. Studentcanabletounderstand about collision resolution techniques.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):
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1. DescribeHashing .(Level2)
2. Describe theutilizationofdifferenttypesofhashing?(Level2)

3.Describedifferent types of collision resolution techniques. (Level 2)

HOMEWORK:relatedto Topicobjectiveand outcomeasexpressed intermsofindicators/criteria

1. Calculate load factor.

TOPIC/UNIT/ CHAPTER:

Title :WBUT QUESTION ANSWER SESSION

Date: 25/11/15 Day:33

CONTENTS

Last 5 years university question paper.

Topic/Unit/Chapter Objectives: student can able to relate how sparse matrix can utilize for space optimization in memory
Broad Objectives of the chapter/topic are:

1. Theyareabletoexplaintoanalyze, investigateandevaluate.
2. Theyareabletojudge howtoapply theory.

Once the student has completed this topic/ chapter he/she will be able to answer following questions/perform the
following activities (Performance Criteria/Indicators with Levels of Bloom’s Taxonomy):

Discussion most of the university questions in last 5 years.

a) Teaching Strategy/Method (describe instructional methods, usage of ICT, efficient and engaging
instructions and display the best practices on institutional website)

1) To giveAssignments
2) By giving more interesting examples
3) Giving lectures in power point presentation
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b) Strategy to support weak students

1) Toengagetheweakstudentsinhabitofstudying, lgivehimsomeeasyquestionsinregularbasis.

2) Someweakstudentsalsohaveaproblemthattheyforgetwhattheylearn.Inmyclasslalwaysgive sometips on howto recall
and how to write systematically.

3) Weakstudentsneedspecialattentionevenaftercollegehours.lalways givesomeextrahourstoa weak student.

c) Strategy to encourage bright students

1) Haveanextrachallenge ready thatallows the studentto godeeper intothe subject, learnalittle more, orapply askill he
has just learned in anew way.
2) Somestudentsareengagedwiththefinalyear studentsfortheirfinal project.

d) Efforts to keep students engaged
1) Regularbasis Home Work.
2) 5-10minutesspend inanevery class for question answer session.

3) Quizinregularbasis.
4) Sometechnical assignments in group wise.

e) Analysis of Students performance in the course (internal) (labs, seminars, tests, assignments, quiz,

exam etc)
COA tainmen
100% t t
89% 9
90% 83% 5%
80% 73%
0,
0% go 60
60% | % %
50%
40%
30%
20%
10%
0%
co co co3 Cco4 Co5
u 1 2
m Target 60 60 60% 60% 60%
% %
Attained 73 83 89% 86% 79%
% %
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73%studentshaveattainedthesettargetof60%marksforCO1
83%studentshaveattainedthesettargetof60%marksforCO2
89%studentshaveattainedthesettargetof60%marksforCO3
86%studentshaveattainedthesettargetof60%marksforCO4
79%studentshaveattainedthesettargetof60%marksforCO5

f)  Analysis of Students performance in the course (university results)

TOTAL 9% STUDENTS
ngf(fo%oe%/rse TOTAL STUDENT WHO WHO ATTAINED
2 STUDENTS ATTAINED THE
OUTCOME OUTCOME
University 60% 40 36 90%
Result
g) Student Feedback
2 4
5 0
5 3
0 5
3
1 0
5 2
1 5
1 2 I
Highly Stimulating |Not Adequat More Inadequat
Stimulatin than
LECTURE SUBJECT COVERAGE
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35 40
30
25 30
20
15 20
10

s - -

0

- 0 -
Very Clear Clear DlIgcuIt Encouraged Evaded
follow Discouraged WHETHER
NATURE OF DELIVERY WAS QUESTIONS FROM STUDENTS WERE

40 40
35
30 30
25 1l
20 20
™ 10 T

: o

Fair . Fu ized Pa-ealiz ed
PRESENTATION OF LECTURE WAS Not
realized OBJECTIVE OF THE
COURSE WAS

h) Teacher Self-Assessment (at the completion of course)

AtthecompletionofcourselhaveunderstoodthatCO1andCO5has reachedtheattainmentlevelshot notsatisfactorily.. That’s
whymoreassignmentsandquizquestionsshouldbeprovided.

i) Recommendations/Suggestions for improvement by faculty

Text books are available in the library but in previous edition.That’s why books should be updated.

Siliguri Institute of Technology
INTERNAL ASSESSMENT
REPORT
Paper Name: Data Structure & Algorithm
Paper Code: CS 302
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FACULTYNAME:Ms.SUTAPABHATTACHARYA YEAR: 2015

STREAM:B.TECH[CSE] YEAR:2ND SEMESTER:1ST SECTION:B NO. OF CLASS HELD: 52& 29(For
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MARKS IN

ATTENDANCE INTERNAL QUIZ [10 MARKS] FoTAL
S [5 MARKS] EXAM[15 MARKS=[((1+11)/30)*100]/10
NAME ROLL NO.
N MARKS] 30
MARKS]
TOTAL - R
% | MARks | 1 | Il | Ave [(135' CIISE  \arks
11900114049
1 | RAKESHKUMAR 80.77 5 25 28 | 14 8 11 7 26
11900114050
, | RISABBISWAS By 12 % 14 12 15 9 27
RISHITA 11900114051
3 | CHOWDHURY 88.46 5 25 27 | 14 9 10 7 26
11900114052
4 | RIYAMITRA 80.771 5 |29 o | 5 9 12 7 27
11900114053
s | RUPAMMITRA 46.15| . 16 | | 8 13 9 8 19
SACHIN KUMAR | 11900114054
6 | SAHA 61.54 4 23 22 | 12 11 13 8 24
11900114055
7 | SAGARBHATTARAI 9231 23| 511 9 9 6 22
11900114056
g | SAGARIKAMITRA 923L1 5 |22 91| 10 11 7 26
11900114057
9 | SAHITYAKAUSHIK 92.31| 24 | 59 | 14 9 11 7 26
11900114058
10 | SAMIKANWAR 88461 ¢ |29 5|15 | 13 13 9 29
SAMRAT 11900114059
11 | BHATTACHARIEE 38.46 3 A 03 2 8 9 6 11
B
SANDIPAN 11900114060
12 | CHAKRABORTY 67.31 4 A 22 6 13 13 9 19
B
11900114061
13 | SANGAM GURUNG 86541 | 27 | 4| 14 12 12 8 27
11900114062
14 | SANTANURAKSHIT 67311 , 23] 4| 1o 8 9 6 22
11900114063
15 | SAPTARSHI GHOSH 1001 5 [ 10| o3| 4 10 11 8 17
SAYAN 11900114064
16 | CHAKRABORTY 48.08 3 08 04 4 7 7 5 12
11900114065
17 | SHALINIPRADHAN M2B| 5 |2y 3| 15 15 10 28
SHALINI ROY | 11900114066
18 | CHOWDHURY 57.69 3 25 26 | 14 12 12 8 25
SHASHI KANT | 11900114067
19 | PATEL 90.38 5 24 24 | 12 12 12 8 25
11900114068
50 | SHIRSANA GHATAK 48.08 3 15 u | 8 1 11 8 29
11900114069
21 | SNEHAPARIAAT 7692 22 | 151 10 12 13 9 23
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11900114070
9o | SOHAM SARKAR 86.54 29 18 | 13 10 11 7 25
SOURAVENDU 11900114071
23 | NANDY 71.15 27 | 23 | 13 12 12 8 25
11900114072
o4 | SOUVIK BISWAS 80.77 29 | 55 | 15 10 10 7 27
11900114073
o5 | SRIAGHOSH 76.92 20 | 5 | 11 12 12 8 23
11900114074
26 | SUBHAM GUHA 36.54 AB| o9 | 3 10 10 7 13
11900114075
57 | SUBHOJIT KUNDU 71.15 AB | o5 | 4 12 12 8 19
11900114076
og | SUDIPTASAHA 67.31 3 29 17 | 13 7 10 6 22
11900114077
59 | SURAJSHARMA 73.08| 20 | 47 | 10 12 14 9 23
SURAJIT  KUMAR | 11900114078
30 | DAS 76.92| 4 28 | 24 | 13 12 14 9 26
SWARNAVA 11900114079
31 | MUKHERJEE 92.31| s 28 | 29 | 15 12 12 8 28
11900114080
32 | SWEETY VR I YRR T 9 11 7 22
11900114081
33 | UNALDAS 76921, | 23] g | 1y 8 8 6 21
11900114082
34 | VINITAKUMARI 86.54| 140950 | 4 12 12 8 20
11900114086
35 | ANIRBANHALDAR 5109 5 1170 |10 | 10 8 6 19
11900115095
36 | ADRIAPAUL(L) 62.06 s |13 13| s 9 12 7 20
BINDHYA MANGAN(L) | 11900115096
37 62.06 4 18 | 17 | 10 10 10 7 21
POOJA UPADHYAY(L) | 11900115097
38 65.50 4 20 | 17 | 10 13 12 9 23
g9 | RAATMUKHIAL) | 11900L15098 1 gy | o | 22 | o4 | 12 | 14 14 10 27
SHRADHANJAL] 11900115099
40 | PRADHAN(L) 86.20 22 | 11 | 14 11 8 7 26
5
Siliguri Institute of Technology
53 ATTENDANCE SHEET (LECTURE)
Paper Name: Data Structure and Algorithm
Paper Code: CS302
TS P IS P S IS P S S P S IS IS IS EIFE S S ES IS EO RS
DEEEEHEHEEEEEHEEHEEHENEEEEEEE
meoom4049 [ Q| 0| 0| 2| 1(2|21| 01 2|21|2|010|2|2|1(2|2|1|1]|2|1|2|2|2|3]|0
wmooottdoso | 2 O 1 2 12112102 1[0|2]0[O02(1|0|2|1|2|22|3]|0
mooontdost | 2 0 1f 1 2 12102122 1|2|2]| 0|22 0| 2(122|12]3]|0
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11900115098

11900115099

Siliguri Institute of Technology
ATTENDANCE SHEET (TUTORIAL
CLASS)

Paper Name: Data Structure& Algorithm
Paper Code: CS 302

FACULTYNAME:Ms. SUTAPA BHATTACHARYA

YEAR: 2015

STREAM:BTECH[CSE] ~ YEAR:3%  SEMESTERIST  SECTION:B NO.OFCLASSHELD: 12
~| I~ ©| ©o| © ol o o - C_S
SN NAME ROLLNC. | F| S| 8| 3| S| o| | S| S| 2| & B
~ ) — N N i AN D [QV -
| | RAKESHKUMAR 11900114049 11111 lol1lol1l 1l 1lolol7
, | RISABBISWAS 11900114050 111l ol 1l 1lolol1!l1lo0lo0les
3 | RISHITACHOWDHURY [ 11900114051 1101l o 0]0]0]1 0|0 4
4 | RIVAMITRA 11900114052 1111l o0l 1lolol1l1lolol 1] 6
5 | RUPAMMITRA 11900114053 110l 1]ol1lol 1ol 22121 1]|7
g | SACHINKUMARSAHA [ 11900114054 ololololol1]lo0o]o]lo]|o0]o0]1
7 | SAGARBHATTARAI [ 11900114055 1111 10lol1lol1lol1lo0olol s
g | SAGARIKAMITRA 11900114056 olol1lololololol1lol1]l3
g | SAHITYAKAUSHIK [ 11900114057 ololololol 1l 11111111 1]c6s
10 | SAMIK ANWAR 11900114058 10|10l o0|1]O0|1]|1]0]|1]°6®
SAMRAT 11900114059
11 | BHATTACHARIEE 0| 1 1101011 1 1118
SANDIPAN 11900114060
12 | CHAKRABORTY o| 1110|1001 ]|1]0]|°®6
13 | SANGAM GURUNG 11900114061 ol 1lolol1lol1l1lolol1!ls
14 | SANTANURAKSHIT [ 11900114062 ol 1l 1lol1l1lololol1l1]!cs
15 | SAPTARSHIGHOSH 11900114063 ol 1lolol1lol1l1lololola
SAYAN CHAKRABORTY | 11900114064
16 1 0 0 1 1 0 0 0 0 0 1 4
17 | SHALINTPRADHAN 11900114065 1 l1lol1l1]o]lol1]lo0o]1]o0]6®6
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SHALINI
CHOWDHURY

ROY

11900114066

19

SHASHI KANT PATEL

11900114067

20

SHIRSANA GHATAK

11900114068

21

SNEHA PARIJAAT

11900114069

22

SOHAM SARKAR

11900114070

23

SOURAVENDU NANDY

11900114071

24

SOUVIK BISWAS

11900114072

25

SRIJA GHOSH

11900114073

26

SUBHAM GUHA

11900114074

27

SUBHOJIT KUNDU

11900114075

28

SUDIPTA SAHA

11900114076

29

SURAJ SHARMA

11900114077

30

SURAJIT KUMAR DAS

11900114078

31

SWARNAVA
MUKHERJEE

11900114079

32

SWEETY

11900114080

33

UJJAL DAS

11900114081

34

VINITA KUMARI

11900114082

35

ANIRBAN HALDAR

11900114086

36

ADRIJA PAUL(L)

11900115095

37

BINDHYA MANGAN(L)

11900115096

38

POOJA UPADHYAY(L)

11900115097

39

RAJAT MUKHIA(L)

11900115098

40

SHRADHANJALI
PRADHAN(L)

11900115099

56
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Siliguri Institute of Technology

LABORATORY ATTENDANCE

SHEET
Paper Name:
Paper Code: CS 392

FACULTY NAME:Ms. SUTAPA BHATTACHARYA

YEAR:2015
STREAM:B.TECH[CSE]  YEAR:3RD  SEMESTER:IST  GROUP: Bl No. of
Practical:1 2
1 111 TOTAL
DAY 112 |34 |5]|6 71819 011 1|2 | MARKS
SN NAME
N~ N~ [e0] [e0] [e0] o [ O o o —
PATE | 2| 8| S| @] ]| 5| S| 8|5 3| 8| F
ROLL NO
1 RAKESH KUMAR | 11900114049 ol1 1 1 111 11l 111 11
) RISAB BISWAS 11900114050 1] 1 1 1 1|1 o111 1111 11
RISHITA 11900114051 11
3 | CHOWDHURY 1101 111 11 (11111
A RIYA MITRA 11900114052 1110l 1 0l o 1110011 7
5 RUPAM MITRA 11900114053 ol 1 1 1 0l 1 odoli1l 1110 7
SACHIN KUMAR 11900114054 7
6 | SAHA 0|1 1 1 111 1000|110
SAGAR 11900114055 9
7 | BHATTARAI 0|1 1] 0 111 1 110/ 1|11
SAGARIKA 11900114056 10
8 | MITRA 1 1 0 1 1 1 11110 (11
SAHITYA 11900114057 10
9 | KAUSHIK 1 1 0 1 1 1 11110 (11
10 SAMIK ANWAR | 11900114058 ol 1 1 1 0|1 o111 0l1l1 9
SAMRAT 11900114059 2
11 | BHATTACHARIJEE 0|0 0 1 1 0 00 0|0 O0O)JO]|O
SANDIPAN 11900114060 8
12 | CHAKRABORTY 1101 111 0011 0|01
13 | sancam et T N O N T O T A 1 A I T E R T
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GURUNG
SANTANU 11900114062 8
14 | RAKSHIT 1 1 1 111 0|1/ 1]0]1
SAPTARSHI GHOSH | 11900114063 12
15 1 1 1 1 1 1 (1111111
SAYAN 11900114064 6
16 | CHAKRABORTY 0 0 0 0 1 1 (0 1(1]1
SHALINI 11900114065 12
17 | PRADHAN 1 1 1 1 1 1 (1|1 1)1
SHALINI ROY | 11900114066 9
18 | CHOWDHURY 1 1 1 0 1 10/ 1111
SHASHI KANT | 11900114067 10
19 | PATEL 1 1 1 1 1 00 1|11
SHIRSANA 11900114068 8
20 | GHATAK 1 1 1 1 1 1 (000(1]0
Siliguri Institute of Technology
LABORATORY ATTENDANCE
SHEET
Paper Name: Paper Code: CS 392
FACULTYNAME:Ms.SUTAPA YE
BHATTACHARYA R:
2015
STREAM: B.TECH YEAR:3RD SEMESTER:IST  GROUP:B2 NO. OF PRACTICAL
CSE] — HELD: 11&7(L ateral)
TOTAL
DAY 1 2 3 4 5 6 7 8 9 10 11 MARKS
SN NAME
DATE S5l el 22 el g g2l
N N o — N — N ({e] o
ROLL NO.
1 SNEHA PARIJAAT 11900114069 o1 1 1 0 1 0l 111 1 0 7
) SOHAM SARKAR 11900114070 111 1 1 1 1 1111 1 0 10
SOURAVENDU 11900114071 9
3 | NANDY 110 1 1 1 1 1 1 1 1 0
A SOUVIK BISWAS 11900114072 111 1 1 1 1 1ol 1 1 0 10
5 SRIJA GHOSH 11900114073 111 1 1 1 1 1111 1 1 11
6 SUBHAM GUHA 11900114074 ol11lo 0 0 1 11110 0 0 5
SUBHOUIT KUNDU 11900114075 9
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8 SUDIPTA SAHA 11900114076 1 1 1 1 1 1 1 1 10
9 SURAJ SHARMA 11900114077 1 1 1 1 1 1 0 1 9

SURAJIT KUMAR | 11900114078 10
10 | DAS 0 1 1 1 1 1 1 1 1

SWARNAVA 11900114079 11
11 | MUKHERJEE 1 1 1 1 1 1 1 1 1
1 SWEETY 11900114080 0 1 0 1 0 1 1 1 0 8
13 UJJAL DAS 11900114081 1 1 0 1 0 1 1 1 0 8
14 VINITA KUMARI | 11900114082 1 1 0 1 110 1 1 1 8
15 ANIRBAN HALDAR | 11900114086 0 1 0 1 1 1 1 0 1 7
16 ADRIJA PAUL(L) 11900115095 0 0 1 1 1 0 1 4

BINDHYA 11900115096 0 5
17 | MANGAN(L) 1 1 1 1 0 1

POOJA 11900115097 1 6
18 | UPADHYAY(L) 17111 0 1

11900115098

19 | RAJAT MUKHIA(L) 0 1 1111 1 1 6

SHRADHANJALI 11900115099 0 5
20 | PRADHAN(L) 0 1 1 1 1 1

Siliguri Institute of Technology
RECORDS OF ASSIGNMENTS/QU+Z
Paper Name: Data Structure& Algorithm
Paper Code: CS 302
SN NAME ROLL NO. 5 S| SN NAME ROLL NO. 5 S
<| < <| <
1 RAKESH KUMAR 11900114049 1 1|21 SNEHA PARIJAAT | 11900114069 1 1
5 RISAB BISWAS 11900114050 1 1 | 2 SOHAM SARKAR 11900114070 1 1
11900114051 SOURAVENDU 11900114071

3 | RISHITA CHOWDHURY 1 1 | 23 | NANDY 1 1
4 RIYA MITRA 11900114052 1 1 | 24 SOUVIK BISWAS 11900114072 1 1
5 RUPAM MITRA 11900114053 1 1| 25 SRIJA GHOSH 11900114073 1 1
6 SACHIN KUMAR SAHA 11900114054 1 1 | 26 SUBHAM GUHA 11900114074 1 1
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7 | SAGARBHATTARAI | 11000114055 57 | SUBHOITKUNDU | 11900114075 1
g | SAGARIKAMITRA 11900114056 og | SUDIPTASAHA 11900114076 1
g | SAHITYAKAUSHIK 11900114057 9g | SURAJSHARMA 11900114077 1
11900114058 SURAJIT  KUMAR | 11900114078
10 | SAMIK ANWAR 30 | DAS 1
SAMRAT 11900114059 SWARNAVA 11900114079
11 | BHATTACHARIJEE 31 | MUKHERIEE 1
SANDIPAN 11900114060 11900114080
12 | CHAKRABORTY 32 | SWEETY 1
13 | SANGAM GURUNG 11900114061 g3 | UVALDAS 11900114081 1
14 | SANTANURAKSHIT [ 11900114062 34 | VINITAKUMARI 11900114082 1
15 | SAPTARSHI GHOSH 11900114063 35 | ANIRBANHALDAR | 11900114086 1
SAYAN CHAKRABORTY | 11900114064 11900115095
16 36 | ADRIJA PAUL(L) 1
11900114065 BINDHYA 11900115096
17 | SHALINI PRADHAN 37 | MANGAN(L) 1
SHALINI ROY | 11900114066 POOJA UPADHYAY(L) | 11900115097
18 | CHOWDHURY 38 1
19 | SHASHIKANTPATEL | 11800114067 39 | RAJATMUKHIA(L) | 11900115098 1
11900114068 SHRADHANJALI 11900115099
20 | SHIRSANA GHATAK 40 | PRADHAN(L) 1
Siliguri Institute of Technology
LIST OF PRACTICAL’S
Paper Name: Data Structure& Algorithm
Paper Code: CS 392
Hours
Details of Experiment(s
SN P ©) Allotted
Implement the following Operation of Array data structure :
1 1) Insertanddeleteanelementintoan Array. 3HRS
2) Traverse thearray.
Implement the following Operation of Single linked list :
2| 1) Createand Traverseasingle linked list. 3HRS

2) Insertand delete anelement from alist

Hewlett-PackardCOURSE FILE ON DATA STRUCTURE AND
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3) Reverseasinglelist.
4) Searching the element from the list
5) Sorting the node values inascending order
1) Implement The following Stack Operation using Array and Linked List : a)PUSH()

3 b)POP() ¢) Traversal

3HRS

2) Writeaprogramtoimplement Towerof Hanoi and8 queenpuzzle problem using recursion
1)Implement The following linear Queue Operationusing Array and Linked list :
a)Enqueue() b)Dequeue() c)Traversal

) 2)Implement The following Circular Queue Operation using Array : a)Enqueue() b)Dequeue() c) 3HRS
Traversal

5 ImplementThefollowingDoubleendedQueue OperationusingArray:
a)Insertleft() b)Insertright() c) Delete left() d) Delete right() ) Traversal() SHRS
Implement the following Operation of Double linked list :

6 1) Createand Traverseadouble linked list. 3HRS
2) Insertanddelete anelement fromalist.
Implement the following Operation of Circular linked list :

7 1) Createand Traverseadouble linked list. 3HRS
2) Insertanddelete anelement fromalist.
Writeaprogramtoimplement polynomial addition and multiplication using linked list.

8 3HRS
Implement The following Binary search Tree operation :

9 a) Insert an element b) Delete an element 3HRS
c) Search an element
Develop the following sorting algorithm:

10 a)Bubble sort b)Selection sort c) Insertion Sort d)Merge sort 3HRS

Hewlett-PackardCOURSE FILE ON DATA STRUCTURE AND
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a)Quick sort b)Heap sort c)Shell sort

Develop the following sorting algorithm:

3HRS

12

Develop the following searching algorithm:

Linear Search, Binary Search and Interpolation search

3HRS

Siliguri Institute of Technology
SESSIONAL/PRACTICAL PERFORMANCE
RECORD
Paper Name: Data Structure and Algorithm Lab

Paper Code: CS 392

FACULTYNAME:MsSUTAPABHATTACHARYA

YEA
R:

2015

STREAM:B.TECH[CSE] YEAR:3RD SEMESTER:1sT SECTION: B
Lab_A3(P Lab_A4(P10,
SN NAME ROLL NO L;?—Fglf\;l’izzig' L‘;bs—?ﬂz(ﬁf’%“ 9) PI1P12) | TOTAL[40]
P8)Marks: PS)Marks: Marks:4 Marks:11
1 RAKESH KUMAR 11900114049 15 8 4 9 36
2 RISAB BISWAS 11900114050 14 9 4 11 38
3 RISHITA CHOWDHURY 11900114051 14 9 4 11 38
4 RIYA MITRA 11900114052 13 9 4 11 37
5 RUPAM MITRA 11900114053 7 5 4 8 24
6 SACHINKUMARSAHA 11900114054 10 6 4 9 29
7 SAGAR BHATTARAI 11900114055 9 6 4 9 )8
8 SAGARIKA MITRA 11900114056 14 9 4 11 38
9 SAHITYA KAUSHIK 11900114057 12 9 4 11 36
11900114
10 SAMIK ANWAR 900114058 14 9 4 11 38
SAMRAT 11900114059

11 | BHATTACHARIJEE 7 7 2 4 21
Hewlett-Packard COURSEFHFHEON-DA TRUCTUREA
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SANDIPAN 11900114060 13 10
12 | CHAKRABORTY 35
11900114061
13 | SANGAMGURUNG 14 11 38
11900114062
14 | SANTANURAKSHIT 13 11 37
11900114063
15 SAPTARSHI GHOSH 13 11 36
16 SAYAN CHAKRABORTY | 11900114064 11 9 3
11900114065
17 | SHALINIPRADHAN 14 11 38
SHALINI ROY | 11900114066 13 11
18 | CHOWDHURY 36
11900114067
19 SHASHI KANT PATEL 13 9 35
11900114068
20 SHIRSANA GHATAK 11 9 32
11900114069
21 SNEHA PARIJAAT 11 11 35
11900114070
29 SOHAM SARKAR 12 11 36
11900114071
23 SOURAVENDU NANDY 11 8 30
11900114072
o4 SOUVIK BISWAS 14 11 38
11900114073
o5 SRIJA GHOSH 14 10 35
11900114074
2 SUBHAM GUHA 8 7 24
11900114075
7 | SUBHOJITKUNDU 14 10 36
11900114076
28 SUDIPTA SAHA 11 10 3
11900114077
29 SURAJ SHARMA 13 9 35
SURAJIT KUMAR DAS 11900114078 13 11
30 37
SWARNAVA 11900114079 14 11
31 | MUKHERIJEE 38
11900114080
32 SWEETY 13 10 35
11900114081
33 UJJAL DAS 11 9 33
11900114082
34 VINITA KUMARI 8 8 24
11900114086
35 ANIRBAN HALDAR 8 6 99
11900115095
36 ADRIJA PAUL(L) 11 9 29
37 BINDHYA MANGAN(L) | 11900115096 11 9 ”g
38 POOJA UPADHYAY(L) 11900115097 13 11 37
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39 | RAJAT MUKHIA(L) 11900115098 13 9 4 10 36
SHRADHANJALI 11900115099
40 | PRADHAN(L) 12 9 4 11 3

NAME WITH ROLL NUMBERS OF STUDENT WHOSE ACADEMIC PERFORMANCE IS NOT
SATISFACTORY

Sl Name of Student Roll No. Remedial measures taken by teacher
1 RUPAM MITRA 11900114053
9 SACHIN KUMAR SAHA 11900114054
Additionaldoubtclearingsessions
] SAMRAT BHATTACHARJEE | 11900114059 Providing extra  assignments 0
studentswithpoorattendance.
SANDIPAN CHAKRABORTY | 11900114060 Guiding  them  through previous
4 question papers
SAVAN CHAKRABORTYTY | 11900114064 nghll_ghtmg important and frequently asked
5 questions
CERTIFICATE

I,theundersigned,havecompletedthecourseallottedtomeasshownbelow

SI. No. | Semester Subject with Code Total Remarks
Chapters
1 310 Data Structure& Algorithm (CS302) 10
' Data Structure & Algorithm Lab (CS 392)
Date: Signature of Faculty

Submitted to HOD
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Certificate by HOD

l, the undersigned, certify that Prof. Sutapa Bhattacharya has completed thecourse work allotted to

him satisfactorily / not satisfactorily.

Date :

Signature of HOD

Submitted to Director

Date :

Signature of Director
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DEPARTMENT OF ELECTRICAL ENGINEERING

To be a recognised institution offering high quality education, opportunities to

students to become globally employable Engineers/Professionals in best
ranked industries and research organisation.

MISSION OF THE INSTITUTE :

To impart quality technical education for holistic development of students who
will fulfil the needs of the industry/society and be actively engaged in making a
successful career in industry/research/higher education in India & abroad.

VISION OF THE DEPARTMENT:

To emerge as a leading Department of Electrical Engineering that caters to the
latest needs of power sector, electrical & allied industry in the region.

MISSION OF THE DEPARTMENT:

To evolve as an innovative & globally competent Electrical Engineering
department that contributes to the socio - economic growth of region by
utilizing the advancement in Electrical Engineering by providing conducive
learning and interactive environment to students and faculty.



PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

10.

11.

12,

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

Problem analysis: |dentify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and research methods including
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and
IT tools including prediction and modeling to complex engineering activities with an understanding of the
limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

Environment and sustainability: Understand the impact of the professional engineering solutions in societal
and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams,
and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the engineering community
and with society at large, such as, being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and
life-long learning in the broadest context of technological change.



PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: Apply science, engineering, mathematics through differential and integral calculus, complex
variables to solve electrical engineering problems.

PSO2: Demonstrate proficiency in use of software & hardware to be required to practice Electrical
engineering profession.

PROGRAM EDUCATION OBJECTIVE (PEO):

The graduates of Electrical Engineering will:

1. Possess strong educational foundation in science, mathematics and Electrical Engineering which is
essential in making successful careers in Industry/ research / higher education and will understand the
professional responsibility in modern electrical power and energy related Industry through global and
rigorous education.

2. Possess technical competence in the fields of Electrical engineering & allied disciplines and will be
successful for the execution of engineering solutions which are technically sound and environment
friendly.

3. Utilize their broad based knowledge, skills and resources to design, invent and develop novel
technology and find creative and innovative solutions to engineering problems in a multidisciplinary

work environment.

4. Be professional with leadership qualities, effective communication skills, ethical attitude and
competence to excel individually and work efficiently in teams.

5. Possess attitude to learn and adopt new technologies as it evolves and be lifelong learners.



Siliguri Institute of Technology

Electrical Engineering Department

Academic & Activity Calendar

EVEN SEMESTER 2019 (January to June 2019):

Activity

Date

Commencement of Academic Program

January 14, 2019

Observation of Birthday of Netaji

January 23, 2019

Republic Day Celebration

January 26, 2019

Annual Cultural program (SITEX), Tech-Mgmt Fest &
Annual games & sports

Feb 19 to Feb 23, 2019

Student Feedback and submission of ATR
(Department Level)

Feb 25 to Feb 28, 2019

1*" Internal Test

March 4 to March 7, 2019

Technical Training

4™ & 6™ Sem B.Tech: March 11 to March 15, 2019

Meeting with the students with Director’s Office

March 11 to March 16, 2019

Technical Training

2" Sem B.Tech: April 16 to April 20, 2019

2" Internal Test

May 2 to May 6, 2019

Observation of Birthday of Rabindranath Tagore

May 9, 2019

Farewell to final Yr. Students

2" week of May , 2019

Practical Examinations & Viva — Voce

May 13 to May 20, 2019

Theory Exam

May 23 to June 12, 2019

Summer Break (For students)

June 13 to July 12, 2019




Course File

Course Title : ENERGY MANAGEMENT & AUDIT

Code : EE-801C

Semester 2"° Year 4"

Name of the Faculty: Prof. Jayanta Bhusan Basu / Dr. S. Dawn

Internet Homepage: https://sites.google.com/site/apjbbasu/

E-mail : jbb.sit@gmail.com / subhojit.dawn@gmail.com

Class Schedule

Lecture
Monday Tuesday Wednesday
12.30 -13.20 pm | 10.50 = 11.40 am | 12.30 = 13.20 pm

Hours for meeting students:

Monday 14.10 -15.00 pm
Tuesday 14.10 -15.00 pm
Friday 14.10 -15.00 pm
Or by appointment

i) Course Objective

Students will acquire basic knowledge about current energy scenario, energy management,
auditing and conservation.

i) Course Outcomes

I.  After completion of this course the students are expected to be able to demonstrate
following knowledge, skills and attitudes.



https://sites.google.com/site/apjbbasu/
mailto:jbb.sit@gmail.com
mailto:subhojit.dawn@gmail.com

The student will be able to:

Target

Demonstrate knowledge about Energy management and | Students will attain 65%

C801C.1 energy auditing approaches (BT 2) marks

Students will attain 65%

C801C.2 | Explain Energy Scenario. (BT 2) marks

Understand the importance of energy conservation and related | Students will attain 65%

C801C.3 policies (BT 2) marks
C801C.4 Explain reasons for climate change and related protocols & | Students will attain 65%
" | adaptations for sustainable development. (BT 2) marks
Discuss about different energy efficient technologies in | Students will attain 65%
C801C.5 .
electrical systems. (BT 3) marks

ii.  Once the student has successfully complete this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Sl. Question BT Level
1. List down the objective of energy management. BT 2
2. State the importance of energy policy for industries. BT 2
3. Write the benefits of benchmarking energy consumption BT 3
4. Explain briefly the difference between preliminary and detailed energy audits | BT 2

Define the following terms with three examples for each -
5. a) Primary and Secondary Energy. BT 2
b) Commercial and Non-commercial Energy

6. Describe how is economic growth linked to energy consumption? BT 3
7. Explain CDM and its objectives. BT 2
8. Discuss the main role of UNFCCC? BT 2
9. Discuss the benefits of standard & Labeling (S & L) BT 2

Compute the generation cost per Kwh from the following data.

10. Installed capacity — 200 MW BT 3
Capital cost — Rs. 3000.00 per Kw
Interest & depreciation — 12%




Sl Question BT Level

Fuel consumption — 0.9 Kg/Kw

Fuel cost — Rs. 70.00 per Tonnes

Misc. cost — 20% of Fuel cost

Load Factor — 80%

Peak load — 170 MW
11. Explain the terms cell, module and array as applicable to photovoltaic. BT 2
12. Discuss the criteria for selection of wind mill installation? BT 3
13. What are the advantages of energy efficient motors? BT 2
14 Explain the working of a soft starter and its advantage over other conventional BT 3

' starters.
iii) Topic/Unit/Chapter Layout
Topic/Unit/Chapter Lecture Hours

Energy Management & Audit: Definition, Energy audit- need, Types of energy audit, Energy management
(audit) approach-understanding energy costs, Bench marking, Energy performance, Matching energy use 6
to requirement, Maximizing system efficiencies, Optimizing the input energy requirements, Fuel and
energy substitution, Energy audit instruments and intervals of EA regulation.
Energy Scenario: Commercial and Non-Commercial Energy, Primary Energy Resources, Commercial Energy
Production, Final Energy Consumption, Energy Needs of Growing Economy, Long Term Energy Scenario, 6
Energy Pricing, Energy Sector Reforms, Concept of smart grid, Tariff.
Energy Conservation Act-2001 and related policies: Energy Conservation Act-2001 and its features,
Notification Under the act, Designated agencies, Schemes of Bureau of Energy Efficiency(BEE)-ECBC, S & L, 6
DSM, BLY, SME’s, Designated Consumers, Electricity Act 2003, Integrated Energy Policy,
Energy Efficiency and Climate changes: Energy and environment, Air pollution, Climate change, United
Nations Framework Convention on climate change (UNFCCC), Kyoto Protocol, Clean Development 6
Mechanism (CDM), CDM methodology and Procedures, Sustainable development
Non-Conventional Energy Sources: Concept of renewable Energy and importance, Different types of
renewable Energy, Solar energy, Wind energy, Biomass energy, Hydro-energy, Fuel cells, Energy from 6
wastes, Wave, Tidal and geothermal. Concept of energy storing device.
Energy Efficient Technologies in Electrical Systems: Maximum demand controllers, Automatic power
factor controllers, Energy efficient motors, Soft starters with energy saver, Variable speed drives, Energy 6
efficient transformers, Electronic ballast, Occupancy sensors, Energy efficient lighting controls, Energy
saving potential of each technology

iv) Text books

1
2
3.
4

Energy Management Supply and Conservation, Dr. Clive Beggs, Butterworth Heinemann, 2002 .
Handbook of Energy Engineering, Albert Thumann & Paul Mehta, The Fairmont Press, INC.
Plant Engineers & Manager Guide to Energy Conservation, Albert.

Energy Management Handbook, Wayne C, John Willey and Sons

Reference books :




1. NPC energy audit manual and reports

2. Guide to Energy Management, Cape Hart, Turner and Kennedy

3. Cleaner Production — Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by National Productivity
Council

4. www.bee.org

(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz / assignment 10
Attendance 5
University Exam/External Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

Course target attainment levels:

Attainment Level Inference Marks
) 50% of the students have attained more than
Attainment Level 1 1
the target level of that CO
60% of the students have attained more than 5

i L 2
Attainment Level the target level of that CO

70% of the students have attained more than 3

Attainment Level 3
ainment Leve the target level of that CO

Course Target for the university examination = 65% of the students will get “A” Grade

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%




(Vi)

Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes PSOs
Outcomes Iy “To> T3 Ta [5 [6 |7 |8 [o [10]12.] 12| 1. 2
EE801C.1 - 2 - - - - 2 - - - 1 1 2 -
EE801C.2 2 - - - - - 2 - - - 1 1 2 -
EE801C.3 2 2 - - - 3 3 - - - 1 1 2 -
EE801C.4 2 2 - - - 3 3 - - - - 1 1 _
EE801C.5 2 2 - - - 2 3 - - - - 1 3 _
EE801C 2 2 - - - 3 3 - - = 1 1 2 -

1 = courses in which the student will be exposed to a topic
2 = courses in which students will gain competency in that area
3 = courses in which students will master that skill

CO1 requires finding engineering solution by the understanding of societal impact in present
scenario and basic knowhow of financial conditions to provide long term solutions for energy
problems. Hence it is partially linked with PO2, PO7 & PSO1 and minimally linked with PO11 &
PO12.

CO2 requires application of engineering knowledge & understanding of environmental contexts
and also requires knowledge of engineering to provide long lasting solutions of energy problem.
Hence it is partially linked with PO1, PO7 & PSO1 and minimally linked with PO11 & PO12.

CO3 requires knowledge about application of engineering knowledge & understanding of
environmental contexts and providing economical engineering solutions for intelligent consumption
of energy which is sustainable in long term. Hence it is highly linked with PO6 & PQ7, partially
linked with PO1, PO2 & PSO1 and minimally linked with PO11 & PO12.

CO4 requires knowledge about understanding of engineering knowledge & understanding of
environmental conditions to assess societal application and providing sustainable engineering
solutions in long term. Hence it is highly linked with PO6 & PO7, partially linked with PO1, PO2 and
minimally linked with PO12 & PSOL1.

CO5 deals with different energy efficient technologies in electrical systems which requires good
engineering knowledge so that environment friendly sustainable solutions can be found for energy
related problems. Hence it is highly linked with PO7 & PSO1, partially linked with PO1, PO2 & PO6
and minimally linked with PO12.




(vii) Assessment Methodology

Outcome Assessment Tool
EE801C.1 Internal Test, Quiz, University Exam
EE801C.2 Internal Test, Quiz, University Exam
EE801C.3 Internal Test, Quiz, University Exam
EE801C.4 Internal Test, Quiz, University Exam
EE801C.5 Internal Test, Quiz, University Exam

(viii) A. Weekly Lesson Plan

Week

Lectures

Discussion of Course outcome and program outcome.

Energy Management & Audit:

Definition

Energy audit- need

Types of energy audit

Energy management (audit) approach-understanding energy costs
Bench marking

Energy performance

Energy Management & Audit:

Matching energy use to requirement

Maximizing system efficiencies

Optimizing the input energy requirements

Fuel and energy substitution

Energy audit instruments and intervals of EA regulation.

Energy Scenario:

Commercial and Non-Commercial Energy
Primary Energy Resources

Commercial Energy Production

Final Energy Consumption

Energy Needs of Growing Economy

Long Term Energy Scenario

Energy Scenario:

Energy Pricing

Energy Sector Reforms
Concept of smart grid
Tariff




Week

Lectures

Energy Conservation Act-2001 and related policies:

e Energy Conservation Act-2001 and its features
e Notification Under the act

> e Designated agencies
e Schemes of Bureau of Energy Efficiency(BEE)
o ECBC
o S&L
Energy Conservation Act-2001 and related policies:
e Schemes of Bureau of Energy Efficiency(BEE)
o ECBC
o DSM
6 o BLY
o SME’s
o Designated Consumers
e  Electricity Act 2003
e Integrated Energy Policy
Energy Efficiency and Climate changes:
e Energy and environment
/ e Air pollution
e Climate change
e United Nations Framework Convention on climate change (UNFCCC)
Energy Efficiency and Climate changes:
8 e Kyoto Protocol
e Clean Development Mechanism (CDM)
e CDM methodology and Procedures
e Sustainable development
Non-Conventional Energy Sources:
e Concept of renewable Energy and importance
9 o Different types of renewable Energy
e Solar energy
e  Wind energy
e Biomass energy
Non-Conventional Energy Sources:
e Hydro-energy
e  Fuel cells
10 e Energy from wastes
e Wave energy
o Tidal energy
e Geothermal energy
e Concept of energy storing device
Energy Efficient Technologies in Electrical Systems:
11

Maximum demand controllers




Week

Lectures

Automatic power factor controllers
Energy efficient motors
Soft starters with energy saver

12

Energy Efficient Technologies in Electrical Systems:

Variable speed drives

Energy efficient transformers

Electronic ballast

Occupancy sensors

Energy efficient lighting controls

Energy saving potential of each technology




(VIIl) B. COMBINED DAILY LESSON PLAN & EXECUTION REPORT

SUBJECT: ENERGY
MANAGEMENT & AUDIT

CODE : EE-801C

NAME OF FACULTY : SEMESTER : 8th

Mr. J. B. Basu / Dr. S. Dawn DEPARTMENT :EE

Details of home
work/assignment/min
i project/ ICT used/
partial delivery of
courses by industry
experts, Eminent
speakers etc.)

Details of topics
that are beyond
syllabus (if any)

Execution
Date(s)

No. of
Lecture(s)

Topic Description ( to be quoted from

Plan Date(s) Remarks

syllabus )

Introduction 01
) . Students were asked

Discussion of Course outcome to determine the

and program outcome. 1 14.01.2019 | 21.01.2019 .

Overview of the course. con'nected load in

their classroom

Energy Management & Audit: 06
Discussed about
Energy policy &

Definition, Energy audit-need, Energy statement.

Types of energy audit 15.01.2019 | 22.01.2019 Shown a sample
energy policy
statement of
Heineken

1 Energy management (audit)

CRIPIOEECLIE SRR TCH 16.01.2019 | 28.01.2019

energy costs, Bench marking

Energy performance, Matching

energy use to requirement 21.01.2019 | 29.01.2019

wlepsirizatg sysion eliitlentios, 22.01.2019 | 30.01.2019

Optimizing the input energy




Unit /
Module

Topic Description ( to be quoted from
syllabus )

requirements

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/min
i project/ ICT used/
partial delivery of
courses by industry
experts, Eminent
speakers etc.)

Details of topics
that are beyond
syllabus (if any)

CENERS

Fuel and energy substitution

28.01.2019

04.02.2019

Energy audit instruments and
intervals of EA regulation

29.01.2019

05.02.2019

Students were asked
to measure current
using Clamp Meter.

Energy Scenerio

06

Commercial and Non-
Commercial Energy, Primary
Energy Resources, Commercial
Energy Production,

30.01.2019

06.02.2019

Final Energy Consumption,
Energy Needs of Growing
Economy

04.02.2019

11.02.2019

Long Term Energy Scenario

05.02.2019

12.02.2019

Energy Pricing, Energy Sector
Reforms

06.02.2019

13.02.2019

Concept of smart grid

11.02.2019

04.03.2019

Students were asked
to collect information
on the smart grid
project in Siliguri

Tariff

12.02.2019

05.03.2019

Energy Conservation Act-
2001 and related policies:

06

Energy Conservation Act-2001
and its features,

13.02.2019

06.03.2019

Notification Under the act,
Designated agencies

18.02.2019

11.03.2019

Schemes of Bureau of Energy
Efficiency(BEE)-ECBC, S & L,
DSM, BLY, SME’s,

26.02.2019

12.03.2019




Unit /
Module

Topic Description ( to be quoted from
syllabus )

Designated Consumers

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/min
i project/ ICT used/
partial delivery of
courses by industry
experts, Eminent
speakers etc.)

Details of topics
that are beyond
syllabus (if any)

CENERS

27.02.2019
— 13.03.2019
Electricity Act 2003 04.03.2019
Integrated Energy Policy 05.03.2019 | 25.03.2019
Energy Efficiency and
4 . 06
Climate changes
Energy and environment, 06.03.2019
Air pollution 11.03.2019 26.03.2019
Climate change, United Nations
Framework Convention on 12.03.2019 | 01.04.2019
climate change (UNFCCC)
Kyoto Protocol 13.03.2019 | 02.04.2019
Clean Development Mechanism
(CDM) 18.03.2019
CDM methodology and 03.04.2019
Procedures, Sustainable 19.03.2019
development
Non-Conventional Energy
5 06
Sources:
Concept of renewable Energy
and importance, Different types 20.03.2019 | 29.04.2019
of renewable Energy,
. 30.04.2019
Solar energy, Wind energy 25.03.2019 06.05.2019
EOTEES CRETA, 26.03.2019 | 07.05.2019
Hydro-energy
Fuel cells, 08.05.2019
Energy from wastes VSRS 13.05.2019
Wave, Tidal and geothermal 01.04.2019 | 13.05.2019




Unit /
Module

Topic Description ( to be quoted from
syllabus )

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/min
i project/ ICT used/
partial delivery of
courses by industry
experts, Eminent
speakers etc.)

Details of topics
that are beyond
syllabus (if any)

CENERS

Concept of energy storing
device

02.04.2019

Energy Efficient
Technologies in Electrical
Systems:

06

Maximum demand controllers,
Automatic power factor
controllers,

03.04.2019

08.04.2019

Energy efficient motors,

08.04.2019

09.04.2019

Soft starters with energy saver

09.04.2019

10.04.2019

Variable speed drives, Energy
efficient transformers,

10.04.2019

22.04.2019

Electronic ballast, Occupancy
sensors

16.04.2019

23.04.2019

Energy efficient lighting
controls, Energy saving
potential of each technology

17.04.2019

24.04.2019

Recapitulation of the course
& discussions on the previous
year’s University question
papers

22.04.2019

13.05.2019




(ix) Teaching Strategy/Method

1. Learning by example

2. Learning by question and answering

3. Learning by problem solving

4. Use of Power point presentation.

5. Use of animations to understand the working principles.

(ixa) Strategy to support weak students

1. Reviewing student attendance in connection with performance, and counselling students about attending
classes, advising them for making up classes missed and getting additional help.

2. Paying attention to their problems in understanding the subject

3. Encouraging them to express their point of trouble

4. Allotting extra time beyond schedules class hours to help them understand the topics

5. Suggesting them different ways (as found suitable depending upon the case) to overcome their problem.

(ixb) Strategy to encourage bright students

1. Try to encourage them to study beyond the syllabus

2. Ask them to develop the habit of reading anything good and rich in content to update their knowledge about the
development in the field of renewable energy.

3. Encourage them to help academically weak students.

4. Encourage them to do mini projects.

(ixc) Efforts to keep students engaged

1. summarize the previous day’s lecture and ask random questions.
2. Providing informative data/examples/case study related to the topic from the industrial point of view.
3. Conducting Informal technical quiz/surprise tests.



(xi) Analysis of Students performance in the course

CO Attainment

H Target M Attainment

65% 65% 65% 65% 65%

EES01C.1 EE801C.2 EE801C.3 EE801C.4 EE801C.5

48% students have attained the set target of 65% marks for EES801C.1
48% students have attained the set target of 65% marks for EES801C.2
58% students have attained the set target of 65% marks for EE801C.3
58% students have attained the set target of 65% marks for EE801C.4
41% students have attained the set target of 65% marks for EES801C.5

(xii) Analysis of Students performance in the course (university results)

% STUDENTS
Target Course TOTAL STUDENT WHO
Ogt o TOTALSTUDENTS | -0 0 0 o ome | WHO ATTAINED
L L) THE OUTCOME

University 7

e 97% students have attained the set target of 7 in point for University Exams




(xiii) Analysis of Student Feed Back

Feedback is taken from 24 students based on the course survey.

25 23 an
2 20 18 18 N 20
20 1 17
16 15 15
15 -
9 Mo
10 - c
5 4 4 R
7] 1 2 2 1 2 |
0 - wm ol
1. 2. 3. |a. |5 9. |10.1/10.2/10.3|/10.4(105| 11 | 12 | 13 | 14
mSeriesl| 1 | 2 | 2 | 2 | 2 2 | 7 1 3 3
mSeries2| 21 | 2 | 4 |18 |16 |20 | 18 | 17 |23 | 19 | 18 |20 | 20 | 22 | 20 | 17 | 15 | 15
Series3| 2 |20 | 18| 4 | 6 | 4 | 4 1 /5|5 |4 1|2|4|a|9]|09

(xiv) Teacher Self-Assessment (at the completion of course)

From the analysis of the results obtained it can be seen that set targets for the course outcome have been achieved
moderately by the students. Since this course encompasses a wide range of activities and expertise in the optimal
use of energy hence some hands-on activities will provide practical exposure for better understanding the course.

(xiv) Recommendations/Suggestions for improvement by faculty

This is a course which requires conceptual understanding of the subject. Students are needed to be motivated
to understand the importance energy management & audit. They need to be motivated to understand the
environmental impact due to energy consumption and the role of budding engineers to curb the same. Some
practical case studies and views of industry expert will help the students to realise the importance of the
subject.




Section: A/ B

Semester :8th

INTERNAL ASSESMENT RECORD

Subject with code: ENERGY MANAGEMENT & AUDIT (EE-801C)

Discipline: Electrical Engineering

Attendance Internal Examination | Quiz/Assignment
Sl. Roll No. Name Total (%) Marks | 1st ond Evalua Quiz Assignm | Evalua | Total
ted ent ted

1 11901615001 | AISHIKA NANDY 0.74 3 34 16 8 9 10 10 22
2 11901615002 | AMARTYA SUR 0.65 3 22 0 3 7 10 8 18
3 11901615003 | AMIT MONDAL 0.71 3 19 10 4 8 10 9 20
4 11901615004 | ANJUM IQBAL 0.56 3 0 12 2 6 0 8 17
5 11901615005 | ANKITA CHAKRABORTY 0.74 3 33 16 7 6 10 8 17
6 11901615006 | ANUPAMA PRASAD 0.71 3 24 20 7 5 0 3 11
7 11901615007 | ANWESHA KAR 0.65 3 25 15 |6 9 10 9 21
8 11901615008 | ANWESHA MAITRA 0.62 3 28 0 4 6 0 3 11
9 11901615009 | APARUPA DEY 0.59 3 33 |28 |9 6 10 8 16
10 11901615010 | ARCHISHMAN DAS 0.71 3 23 24 7 0 10 5 8
11 11901615011 | ARPITA SARKAR 0.62 3 32 13 7 4 10 7 13
12 11901615012 gﬁg\'llil':"\:éHARYYA 0.71 3 27 22 7 4 10 7 13
13 11901615013 | ARUNIMA PAUL 0.59 3 37 15 8 7 10 9 19
14 | 11901615014 | SARMANOY 0.68 3 25 10 14 0 10 0 3
15 | 11901615015 | CHANDRKA 0.62 3 21 |12 |5 7 |10 8 18
16 11901615016 | DEBARATI PAL 0.53 3 22 10 5 7 10 9 19
17 11901615017 | DEBJYOTI DEY 0.62 3 0 13 2 1 10 6 10
18 11901615018 | DEBOPAM KUMAR ROY 0.71 3 17 13 5 0 10 7 10
19 11901615019 | DEEPJYOTI ROY 0.50 3 27 0 4 7 10 8 18
20 11901615020 | DIPAYAN KAR 0.74 3 22 0 3 6 0 3 12
21 11901615021 | EATHENA DUTTA 0.62 3 23 27 8 7 10 8 18
22 11901615023 | INDRAJIT BASAK 0.62 3 0 9 1 0 0 0 3
23 11901615024 | ISHITA BARMAN 0.62 3 0 8 1 6 10 8 16
24 11901615025 | JALIMA KHATUN 0.62 3 24 11 5 6 10 8 17
25 | 11901615026 | SSHARKHA PAL 0.62 3 20 |8 4 0 10 0 3
26 11901615027 | JOYRUP SINGH 0.44 3 28 10 6 0 0 0 3
27 11901615028 | JYOTIRMOY MAHATO 0.71 3 31 2 5 9 10 9 21
28 11901615029 | KISHOR KUMAR THAKUR | 0.59 3 33 13 7 5 10 8 16
29 11901615030 | KUNDAN KUMAR 0.76 3 26 4 5 6 10 8 16
30 | 11901615081 | KUNZANG GYAMTSHO | 0.59 3 0o |14 |2 6 |10 8 16
31 11901615032 | LEE YANG FUNG 0.50 3 35 12 7 9 10 9 21




Attendance Internal Examination | Quiz/Assignment
Sl. Roll No. Name Assignm | Evalua | Total
Total (%) Marks | 1st 2nd tE::Iua Quiz - . ted

32 11901615033 | MD MINHAZ ALAM 0.74 3 34 0 5 0 0 0 3
33 11901615034 | MD. SAHARUK 0.59 3 28 0 4 0 10 5 8
34 11901615035 | MD.WAIJ ALI 0.68 3 22 20 6 9 10 9 21
35 11901615036 | MITHLESH KUMAR 0.62 3 24 8 5 0 0 7 10
36 11901615037 | MITHUN KUMAR 0.59 3 29 15 7 0 10 5 8
37 11901615038 | PRANOY THAPA 0.56 3 26 16 6 10 0 5 17
38 11901615039 | PRAYAG TAMANG 0.76 3 30 7 6 5 0 6 14
39 11901615040 | PRITAMBAR MONDAL 0.62 3 18 10 4 10 10 10 23
40 11901615041 | PROJOY ROY 0.68 3 37 2 6 10 10 10 22
41 11901615042 | RAJDEEP BARMAN 0.62 3 28 2 5 6 10 8 16
42 11901615043 | RAJDEEP MALAKAR 0.59 3 26 0 4 0 0 0 3
43 11901615045 | REBATI RAY 0.65 3 25 12 6 0 0 0 3
44 11901615046 | RIJU MANDAL 0.68 3 29 0 4 0 10 7 10
45 11901615047 | ROJIKA DARNAL 0.74 3 21 14 5 2 0 1 5
46 | 11901615048 | SABYASACHI 0.65 3 37 |6 |6 7 |10 8 18
47 11901615049 | SAIKAT SARKAR 0.68 3 0 16 2 2 10 6 10
48 11901615050 | SAMIR RAJAK 0.65 3 0 15 2 3 0 1 7
49 11901615051 | SHAHID ANSARI 0.59 3 33 13 7 6 10 8 16
50 11901615052 | SHUBHAM KUMAR 0.79 3 21 18 6 3 10 7 13
51 11901615053 | SIBANSU GHOSH 0.71 3 28 12 6 8 10 9 19
52 11901615054 | SIDDHARTH RAI 0.65 3 20 18 6 0 0 0 3
53| 11901615085 | SNICDHA 0.53 3 37 |7 |7 3 |10 7 13
54 11901615056 | SNIGHDHA DAS 0.62 3 35 28 9 5 10 8 16
55 11901615057 | SOMRAJ ROY 0.71 3 34 15 7 7 10 8 18
56 11901615058 | SONIA PAUL 0.71 3 12 0 2 1 10 6 10
57 11901615059 | SOURAV DEBNATH 0.74 3 24 0 4 7 0 3 13
58 11901615060 | SOURAV DUTTA 0.79 3 21 19 6 7 10 8 18
59 11901615061 | SOYEL PERVES 0.68 3 17 0 3 9 10 10 22
60 11901615062 | SUBAN ROY 0.74 3 20 0 3 10 10 10 22
61 11901615063 | SUBHAJIT DAS 0.53 3 25 0 4 6 10 8 17
62 11901615064 | SUBHAM DAS 0.74 3 0 17 3 7 10 8 18
63 11901615065 | SUBHAMAY BANIK 0.68 3 18 14 5 0 0 8 11
64 11901615066 | SUBHOBRATA PANJA 0.74 3 0 20 3 5 10 8 16
65 11901615067 | SUMAN KUMAR 0.74 3 13 12 4 8 10 9 19
66 11901615068 | SUSMITA GUHA SARKAR | 0.56 3 26 33 9 7 10 9 19
67 11901615069 | WAQAR AHMED 0.65 3 0 12 2 5 10 8 16
68 11901616002 | SUMAN ROY 0.74 3 28 19 7 5 10 8 16
69 11901616003 | SUBHAM BHOWAL 0.82 4 19 23 6 0 10 5 9
70 11901616004 | SRIJOY HORE 0.65 3 25 6 5 0 0 0 3
71 11901616005 | SOURAV DATTA 0.76 3 6 21 4 7 10 8 18
72 11901616006 | SHARMISTHA KARJEE 0.82 4 0 15 2 0 10 5 9
73 11901616007 | RESHMA GIRI 0.56 3 0 19 |3 7 10 8 18
74 11901616008 | RAKESH GURUNG 0.68 3 0 0 0 0 0 8 11
75 11901616009 | NEHAL SHARMA 0.71 3 0 24 4 7 0 3 13
76 11901616010 | MAINAK BISWAS 0.65 3 14 15 4 5 10 8 16
77 11901616011 | BHASKAR ROY 0.71 3 40 25 10 9 10 9 21
78 11901616012 | ARUP SARKAR 0.74 3 28 9 6 0 10 8 11




NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS NOT

SATISFACTORY

Gr. Roll No. Name of Student Remedial measures taken by teacher
11901615014 BARNAMOY CHOWDHURY
11901615023 INDRAJIT BASAK e Additional doubt clearing sessions
11901615026 | JAYSHANKHA PAL CHOWDHURY . Efg\‘;g?nthe C'e""j:r:wz cenments 1o
11901615027 JOYRUP SINGH ", dentsg &

A/B 11301615033 MD MINHAZ ALAM e Asking them to solve previous question
11901615043 RAJDEEP MALAKAR papers.
11901615042 ISEBHAA-:TRI:IA:AI ® Highlighting important and frequently

90161505 S asked questions

11901616004 SRIJOY HORE




CERTIFICATE

|, the undersigned, have completed the course allotted to me as shown

below
Sl. Semester Subject with Code Total Units/ | Remarks
No. Chapters
Date :
Signature of Faculty

Submitted to HOD

Certificate by HOD

|, the undersigned, certify that...............coooiiiii has
completed the course work allotted to him / her satisfactorily / not

satisfactorily.

Date :

Signhature of HOD

Submitted to Principal/Director

Date :

Signature of Principal/Director




Student Feedback on Course Objectives & Outcomes

Faculty Prof. Jayanta Bhusan Basu Semester 2™ Year 4"
Course code EE-801C Course Title Energy Management & Audit

Dear Students

This feedback that I intend to take from you is very precisely about fulfillment of course objectives and course outcomes. My course
objectives and course outcomes are as follows that I had shared with you in the beginning of the semester, the same is repeated
here.

Course Objectives
Students will acquire basic knowledge about current energy scenario, energy management, auditing and conservation.
Course Outcomes
The students will be able to:
EE801C.1 - Demonstrate knowledge about Energy management and energy auditing approaches (BT 2)
EE801C.2 - Explain Energy Scenario. (BT 2)
EE801C.3 - Understand the importance of energy conservation and related policies (BT 2)
EE801C.4 - Explain reasons for climate change and related protocols & adaptations for sustainable development. (BT 2)
EE801C.5 - Discuss about different energy efficient technologies in electrical systems. (BT 3)

The survey questions below has been designed to obtain your feedback so as to determine the extent of attainment of the intended
course objectives and course outcomes.

1 = Poor 2= Good 3= Excellent
1. Parameter 1 2 3
2. The course description shared with me in the first week of the semester was adequate for me to understand what

| should expect to achieve in the course

The course schedule through the semester was

The entire course contents were covered during the semester

The relevance of this course to your career goals was

The work load for the course was

3
4.
5. How was your performance in the course
6
7
8

At the end of the semester the coverage of the stated course objectives and course outcomes by teacher was

9. The text books for the course were

10. Coverage of course beyond syllabus

11. The relevance of laboratory experiment to the course outcomes was:

12. Through the course, got the opportunity and confidence to:

¢ Identify different Renewable and Non Renewable Energy Sources and realize
their environmental impact (BT 2)

e Illustrate Solar geometry and describe different methods of solar energy
conversion. (BT 3)

¢ Demonstrate knowledge about Working Principles of Wind Power generation
and its application. (BT 3)

¢ Explain generation & harnessing of power from Biomass, Geothermal, ocean
energy. (BT 3)

e Discuss about different direct energy conversion systems like MHD & Fuel cells.
(BT 3)

13. The relevance of assignment to the course outcomes was:

14. The relevance of quiz to the course outcomes was:

15. The relevance of questions in internal exams to the course outcomes was:
16. The course was conducted in an interactive teaching-learning environment :
17. Your overall impression of this course, independent of the teacher, was
Thank You

Course Survey for current students Pagelof 1



Department of EE
Quiz-1,
Paper Name: ENERGY MANAGEMENT & AUDIT,
Paper Code: EE-801C,
F.M-07 (ALL QUESTIONS ARE OF EQUAL MARKS)

Energy consumption per unit of GDP is called as EE801C.1
a. Energy Ratio b. Per capita consumption  c. Energy intensity

Name the Act, which is proposed to bring the qualitative transformation of the electricity sector EE801C.1

a. Regulatory Commission Act 1998 b. Supply Act 1948

c. Electricity Act 2003 d. Indian Electricity Act 1910

“The judicious and effective use of energy to maximise profits and enhance competitive positions”. This can
be the definition of: EE801C.1
a. Energy conservation b. Energy management c. Energy policy d. Energy Audit
Replacement of steam based hot water generation by solar system is an example of EE801C.1
a. Matching energy usage to the requirement b. Performance improvement

c. Maximising system efficiency d. Energy substitution

Which instrument is used to monitor O2, CO in flue gas? EE801C.1
a. Power analyser b. Combustion analyser c. Pyrometer d. Fyrite

Non contact speed measurements can be carried out by EE801C.1
a. Tachometer b. Oscilloscope c. Speedometer d. Stroboscope

Energy manger should be well versed with EE801C.1
a. Manufacturing and processing skills b. Managerial and technical skills

c. Technical and marketing skills d. Managerial and commercial skills



10.

11.

12.

13.

Department of EE
Quiz-2,
Paper Name: ENERGY MANAGEMENT & AUDIT,
Paper Code: EE-801C,
F.M-13 (ALL QUESTIONS ARE OF EQUAL MARKS)

The energy sources, that are either found or stored in nature are: (EE801C.2)
A. Secondary Energy Sources

B. Primary Energy Sources

C. Both Primary & Secondary sources

Indian per capita energy consumptionis ____ of the world average. (EE801C.2)

Al B.4 C. 10 D. 20

AMI means (EE801C.2)

A. Automated Metering Instrument B. Alternate Metering Instrument

C. Advanced Metering Instrument D. Advanced Metering Infrastructure

Bureau of Energy Efficiency (BEE) has been established in the Year (EE801C.3)

A. 2001 B. 2002 C. 2003 D. 2004

“A public expression of organisation's commitment to energy conservation and environmental protection” is

called as (EEB01C.3)

A. Company policy B. Management philosophy

C. Energy policy D. Corporate plan

Which one of the following is a positive force towards achieving goal of reduced energy consumption?
(EE801C.3)

A. tax on energy consumption B. competing corporate priorities

C. Insufficient financial resources to fund D. Absence of corporate energy policy

Under Energy Conservation of Act 2001, data on energy consumed & action on recommendations of

accredited energy auditor should be reported to (EE801C.3)

A. BEE and state level agency once a year

B. BEE and state level agency twice year

C. BEE only

D. State level designated agency only

The United Nations Framework Convention on Climate Change, UNFCCC was signed in the year

(EE801C.4)
A. 1990 B. 1991 C. 1992 D. 1993
Kyoto protocol addresses the issues of (EEB01C.4)
A. Biodiversity Conservation B. Ground water pollution
C. Climate change D. Soil Pollution
For sustainable development in developing countries, Kyoto protocol defines the Clean Development
Mechanism, CDM (EEB01C.4)
A. true B. false
The core used in Energy Efficient Transformer is made of (EE801C.5)
A. silicon alloyed iron B. metallic glass alloy C. Ferrite core D. Air core
Typical loss in conventional magnetic chokes for a 40 W FTL is of the order of (EE801C.5)
A. 8 Watts B. 14 Watts C. 20 Watts D. 6 Watts
Occupancy Sensors can be used in Energy Efficient Lighting Controls (EE801C.5)

A. True B. False



Siliguri Institute of Technology
Department of Electrical Engineering
B. Tech. 4th Year 8th Semester 1st Internal Examination, 2019
Paper Name: Energy Management & Audit Paper Code: EE-801C
Full Marks: 50 Time: 1h 30m

Answer all questions:

Question 1. (Aligned to C801C.1) 10

State in your own words what are the principles of energy management?

OR
Explain briefly about the steps involved in conducting detailed energy audits.

Question 2. (Aligned to C801C.1) 10

Write down the responsibilities & duties of an energy manager.
OR
What are the benefits of benchmarking energy consumption?

Question 3. (Aligned to C801C.1) 10

What do you understand by the term fuel substitution? Give examples.
OR
What are the various steps in the implementation of energy management in an organization?

| Question 4. (Aligned to C801C.2) 10

Define the following terms with two examples for each -
a) Primary and Secondary Energy.
b) Commercial and Non-commercial Energy.
¢) Renewable and Non-renewable Energy

OR

Define smart Grid. Discuss the advantages of smart grid.

Question 5. (Aligned to C801C.2) 10

A factory has a maximum load of 240 kW at 0.8 p.f. lagging with an annual consumption of
50,000 units. The tariff is Rs. 50 per kVA of maximum demand plus 10 paise per unit.
Calculate the flat rate of energy consumption. What will be annual saving if p.f. is raised to
unity.



Siliguri Institute of Technology
Department of Electrical Engineering
B. Tech. 4th Year 8th Semester 2nd Internal Examination, 2019
Paper Name: Energy Management & Audit Paper Code: EE-801C
Full Marks: 50 Time: 1h 30m

Answer all questions:

Question 1. (Aligned to C801C.3) 10

Briefly discuss the energy scenario in India and the importance of new and renewable energy sources
to meet the energy requirement.

OR
Mention some of the long-term energy strategies available for the better energy secured nation?

Question 2. (Aligned to C801C.4) 10

Explain effects of Ozone layer depletion.
OR
Explain clean development mechanism (CDM) with its methodology and procedures

Question 3. (Aligned to C801C.4) 10

What are the criteria for selection of wind mill installation?.
OR

What do you mean by photovoltaic? Explain the terms cell, module and array as applicable to
photovoltaic

Question 4. (Aligned to C801C.5) 10

Explain the principle of automatic power factor controller.
OR
Explain the working of a soft starter and its advantage over other conventional starters.

| Question 5. 5x2=10

A. The objective of energy management includes (C801C.1)
i) Minimising energy costs i) minimising waste iii) Minimising environmental degradation
iv) all of these

B. Inexhaustible energy sources are known as (C801C.2)

i) commercial Energy ii) renewable Energy iii) primary energy iv) secondary energy

C. The Sector which is not a Designated consumer as per the latest Gazette is (C801C.3)
i) Railways i) Iron & Steel iii) Thermal Power plants iv) Commercial Buildings

D. The agency to look after the climate changes and for action to cut GHG is (C801C.4)
i) UNFCCC i) WHO i) DOE iv) GOI

E. Typical loss in conventional magnetic chokes for a 40 W FTL is of the order of (C801C.5)

i) 8 Watts i) 14 Watts  iii) 20 Watts iv) 6 Watts



TERM PAPER FOR 8™ SEM EE

Last Date of submission: 30.04.2019

SUB : ENERGY MANAGEMENT & AUDIT

PAPER CODE : EE-801C

SL ROLL NAME TOPIC FOR THE TERM PAPER
1 11901615001 AISHIKA NANDY
2 11901615002 AMARTYA SUR
Need & strategy for Energy Management
3 11901615003 AMIT MONDAL
4 11901615004 ANJUM IQBAL
5 11901615005 ANKITA CHAKRABORTY
6 11901615006 ANUPAMA PRASAD Energy scenario in India in terms of overall production &
7 11901615007 ANWESHA KAR consumption
8 11901615008 ANWESHA MAITRA
9 11901615009 APARUPA DEY
10 111901615010 ARCHISHMAN DAS o . .
Need of Energy conservation in Indian energy scenario
11 (11901615011 ARPITA SARKAR
12 11901615012 ARUNIMA BHATTACHARYYA
13 (11901615013 ARUNIMA PAUL
14 111501615014 BARNAMOY CHOWDHURY Role of Bureau of Energy Efficiency (BEE) in energy
15 (11901615015 CHANDRIKA MUKHOPADHYAYA conservation program in India
16 111901615016 DEBARATI PAL
17 (11901615017 DEBJYOTI DEY
18 11901615018 DEBOPAM KUMAR ROY o . )
Objectives under energy policy of India
19 11901615019 DEEPJYOTI ROY
20 11901615020 DIPAYAN KAR
21 11901615021 EATHENA DUTTA
22 |11901615023 INDRAJIT BASAK Potential of Energy conservation in India in various
23 11901615024 ISHITA BARMAN sectors
24 111901615025 JALIMA KHATUN
25 11901615026 JAYSHANKHA PAL CHOWDHURY
26 |11901615027 JOYRUP SINGH
Present Indian Power Sector & its future prospect
27 [11901615028 JYOTIRMOY MAHATO
28 11901615029 KISHOR KUMAR THAKUR
29 (11901615030 KUNDAN KUMAR
30 11901615031 KUNZANG GYAMTSHO DUKPA
Energy saving measures to conserve energy in offices
31 (11901615032 LEE YANG FUNG
32 11901615033 MD MINHAZ ALAM
33 11901615034 MD. SAHARUK
34 111901615035 MD.WAIJ ALI
Need & objective of Demand Side Management (DSM)
35 11901615036 MITHLESH KUMAR
36 11901615037 MITHUN KUMAR




SL ROLL NAME TOPIC FOR THE TERM PAPER
37 |11901615038 PRANOY THAPA
38 11901615039 PRAYAG TAMANG
Objectives of clean development mechanism (CDM)
39 11901615040 PRITAMBAR MANDAL
40 11901615041 PROJOY ROY
41 11901615042 RAJDEEP BARMAN
42 11901615043 RAJDEEP MALAKAR
Methodology for clean development mechanism (CDM)
43 111901615045 REBATI RAY
44 11901615046 RIJU MANDAL
45 111901615047 ROJIKA DARNAL
46 11901615048 SABYASACHI MUKHERJEE
Role of Computer in Energy Management
47 111901615049 SAIKAT SARKAR
48 11901615050 SAMIR RAJAK
49 111901615051 SHAHID ANSARI
50 11901615052 SHUBHAM KUMAR
Economics related to use of solar energy in various fields
51 |11901615053 SIBANSU GHOSH
52 11901615054 SIDDHARTH RAI
53 11901615055 SNIGDHA CHAKRABORTY
54 11901615056 SNIGHDHA DAS
Benchmarking & Energy performance
55 ]11901615057 SOMRAJ ROY
56 11901615058 SONIA PAUL
57 ]11901615059 SOURAV DEBNATH
58 11901615060 SOURAV DUTTA
Energy Audit Instruments
59 [11901615061 SOYEL PERVES
60 (11901615062 SUBAN ROY
61 11901615063 SUBHAJIT DAS
62 |11901615064 SUBHAM DAS
Energy storing Device
63 [11901615065 SUBHAMAY BANIK
64 |11901615066 SUBHOBRATA PANJA
65 [11901615067 SUMAN KUMAR
66 [11901615068 SUSMITA GUHA SARKAR
Working of Maximum Demand controller
67 11901615069 WAQAR AHMED
68 (11901616002 Suman Roy
69 [11901616003 Subham Bhowal
70 111901616004 Srijoy Hore
Energy Efficient Transformer
71 11901616005 Sourav Datta
72 111901616006 Sharmistha Karjee
73 11901616007 Reshma Giri
74 111901616008 Rakesh Gurung
75 ]11901616009 Nehal Sharma
Energy Efficient Motor
76 111901616010 Mainak Biswas
77 |11901616011 Bhaskar Roy
78 (11901616012 Arup Sarkar




Siliguri Institue of Technology

Course Outcome Attainment
Course Code: EE-801C
Course Name: ENERGY MANAGEMENT & AUDIT

Record of Assessement Carried from different Sheets

Total No of Students in the Class:

Exam EES01C.1 EE801C.2 EE801C.3 EE801C.4 EE801C.5 Qe

Achievement

1st Internal Exam 21
2nd Internal Exam 40
Lab

Assignments 56
Quizzes 29
Average Internals 39

Record of Assessement Through Internals

% STUDENTS
T Attai Level of Each
Course arget Course TOTAL STUDENTS TOTAL STUDENT WHO WHO ttainment Level of Each Course
Outcome Outcome% ATTAINED OUTCOME  ATTAINED THE Outcome

OUTCOME

EE801C.1
EE801C.2
EE801C.3
EE801C.4
EE801C.5
0
EE503




Record of Attainment Level of A Course through
University and Internal Assessments

% STUDENTS

Target Course TOTAL STUDENT WHO WHO Attainment
Outcome% EOIERSIEERES ATTAINED OUTCOME ATTAINED THE Level

OUTCOME

Internal
Assessment

Assessment
through
University

Overall Attainment of Course Outcome

EE801C.1

Demonstrate knowledge about Energy management and energy auditing approaches (BT 2)
EE801C.2 Explain Energy Scenario. (BT 2)

331 B NoRC I nderstand the importance of energy conservation and related policies (BT 2)

EE801C.4 Explain reasons for climate change and related protocols & adaptations for sustainable development. (BT 2)

3310 NoR B Discuss about different energy efficient technologies in electrical systems. (BT 3)

-— .

.. Director
Siliguri Institute of Technology
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Course File

Course Title: English
Code: HM HU201

Semester: 2 Year: 1t

Name of the Faculty: MS Rimni Chakravarty

E-mail :

rimnichakravarty@agmail.com

Class Schedule

Lecture Tutorial Practical
Tuesday | 10-11.40am
Hours for meeting students:
Wednesday After 4.40 pm
Friday After 4.40pm

1) Course Objective

The students will be able to comprehend the utility of English language and their aspects in
professional life.

i) Course Outcomes

Course Outcome Target
(marks %)

Write grammatically correct English to express in a lucid manner 50%

HU201.1 | (BT1)

HU201.2 | Summarize technical and non technical passages written in 50%
English (BT2)

HU201.3 | Understand and develop the skill to write different instruments of 50%
organizational communication (PS3)

HU201.4 | Explain the various concepts of technical communication and its 50%
utility in profession (BT2)



mailto:rimnichakravarty@gmail.com

I.  After completion of this course the students are expected to be able to demonstrate
following knowledge, skills and attitudes:

Sl. No. Knowledge and Skills

1 Understand and know grammatical nuances like subject verb agreement, use of prepositions,
idioms and phrases etc.

2 Organization of writing, comprehend and write a precise on technical and non technical passages
and write an essay on technical and general topics

3 Identify the different characteristics of good business letters, reports and job application letters.

4 Distinguish and practice the form, structure, tone and style of organizational communication like
memo, circular, notice, agenda and minutes.

il.  Once the student has successfully complete this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Si Question BT Level
1. | How to describe the difference between “practice” and “practise”? 1
2| Write the synonym and antonym of words like global, optimistic etc. 1

How to write a notice as the game secretary of the institute urging the other students to
3. participate in a friendly football match to be held with the male faculties on the ground. BT PS3

What are the barriers of effective communication skills? Explain the methods to
overcome the barrier?

What are the “Seven C” of effective communication? How would these be helpful in
5. solving issues in professional life? 1

Justify the title “The Open Window” by Saki.

Explain the short story “The Thief “by Ruskin Bond?

8. | Identify the difference between a CV and a Resume.

Write a resume along with a cover letter evaluating the key skills to justify the position

9. applied for. 1
10.| What are the basic principles of a Group Discussion? 1
11. | How to weigh the dos and don’ts in a Group Discussion? 1
12.| What are the parameters justified ina group discussion? 2
13.| How to plan effectively in a group Discussion? 3
14.| How to build rapport with the audience in presentation? 3
15.| What are the methods needed to be devised while making a presentation? 2
What are the methods that need to be adapted to remain assertive and not aggressive in
16.] 3 group discussion as well as in a presentation? BT PS6
17.| How the team leader should operate in a presentation? BT PS5
18. | How the group should co ordinate among themselves in a group Discussion? BT PS5
10. How one should develop the quality of delivery in a presentation and a group BT PS5

discussion?

20. | Why s it necessary to maintain eye contact in a presentation? BT PS5




1) Topic Layout

Tobic Lecture
P Hours
1.English language | Correction of errors in sentences/Building vocabulary/word
and grammar formation/Single word for a group of word. Fill in the blanks

with correct words. English Language and Grammar/Sentence 5

structure and Transformation/Active and Passive Voice/Direct

and Indirect Sentences.
2.Reading Strategies for reading a comprehension passage, Practicing
Comprehension Technical and non technical passages 4
3.Technical The Theory of Technical Communication -Nature and 9
Communication Scope/Barriers of Communication/ Different Communication

Models/ Effective Communication (Verbal and Non Verbal)/

Presentation /Public Speaking Skills
4.Mastering Writing skills: Technical report/ Business letters/ Job
Technical Application letters/ Organizational Communication/ Group 12
Communication Discussion

Iv) Text books

1. Technical Communication (Principles and practice) by Meenakshi Raman and Sangeeta Sharma,
Oxford University Press, 2011.

2. Effective Technical communication by M.Ashraf. Rizvi, Tata McGraw-Hill

3. Communication Techniques and Skills by R.K.Chadha, Dhanpat Rai Publications, 2011

Reference books:

1. Dr. D. Sudharani: Manual for English Language Laboratory
Pearson Education (WB edition), 2010

2. Board of Editors: Contemporary Communicative English
For Technical Communication, Pearson Longman, 2010

(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz / assignment 10
Attendance 5
University Exam/External Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are considered in a
scale of 15.




Course target attainment levels:

Attainment Level | Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade

Target has been set on the basis of last year’s performance / result by the students, student quality this year
and difficulty level of the course.

University Grading System:

Grade Marks

0] 90% and above
E 80 — 89.9%

A 70 —79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

(vi) Mapping of Course Outcomes and Program Outcomes:

St Program Outcomes PSOs

Outcomes

1. 12. 3. |4 |5 |6. 7. |8 |9 ]10.|/11.|12 1. 2.
HU201.1 - |- - - i B R R B 2 B R - -
HU201.2 - | - - - - - - - 2] -] - -
HU201.3 - |- - - i R L B 2 A B - -
HU201.4 - |- - - i R L B 2 A B - -
Average CO | - | - - = -l - -1 -] 12| -1 - -

1 = courses in which the student will be exposed to a topic (BT level 1& 2)

2 = courses in which students will gain competency in that area (BT level 3-4)

3= courses in which students will master that skill (BT level 5-6)
Justification:

CO1 to CO4 minimally satisfies functioning effectively as an individual, and as a member or leader in
diverse teams (PO9)

CO1 to CO4 partially satisfies in communicating effectively with engineering community and with society
at large by being able to comprehend and write effective reports, make effective presentations and give and
receive clear instructions (PO10)

CO3 and CO4 minimally satisfy to recognize the need for and make preparation and ability to engage in
independent and lifelong learning in the broadest contexts of technological change (PO12)




(vii) Assessment Methodology

Outcome Assessment Tool

HU201.1 Quiz, IE 1and IE2

HU201.2 Assignments/ Internal exam 1
HU201.3 Internal exam 1 and 2
HU201.4 Internal exam 1 and 2

HU201.1, HU201.2, HU201.3, HU201.4

End of Semester University exam

(viii) A. Weekly Lesson Plan

Week Lectures Assignment
Introduction to Cos, syllabus and assessment.
English Language and grammar/Correction of
o errors in sentences/Building vocabulary/word
1% and . . .
ond formation/Single word for a group of word./Fill
in the blanks with correct words. English
week
Language and Grammar/Sentence structure and
Transformation/Active and Passive Voice/Direct
and Indirect Sentences.
Technical Communication - Nature and Scope,
» Barriers, Communication Models, Effective
3 1nd communication Verbal and non Verbal
4 communication
week
Presentation and public speaking
Reading Comprehension: Strategies for reading a
comprehension passage, Practicing Technical and
non technical passages
Precis writing exercise 1: (CO2)
th The universal tendency of the human mind is to
5" and . - .
& week shrink from the trouble of thinking out any of its

so-called opinions. People become mentally
indolent, too indolent to judge for themselves. On
any conceivable subject, they take their opinions
ready-made. The memory thus becomes a store
house of conventional readymade opinions, and
these eventually harden into irrational
convictions. (57 words)

Qs.1 Make a précis of the above passage and give a




suitable title. (BT 2)

Answer: How irrational convictions are formed

People generally are too lazy to think for
themselves and accept ready-made opinions that
finally become foolish convictions with them.
(20 words)

Strategies for Reading Comprehension: Précis
writing

Précis writing exercise 2(CO2)

It is undesirable that some useful analogies can be
drawn between relation systems of computer
mechanism and relation system of brain
mechanism. The comparison does not depend
upon any close resemblance between the actual
mechanical links which occur in brains and
computers; it depends on what the machines do.
Furthermore, brains and computers can both be
originalised so as to solve problems. The mode of
communication is very similar in both cases, so
much so that computers can now be designed to
generate artificial human speech and even, by
accident, to produce sequences of words which
human beings recognize as poetry. The
implication is not that machines are gradually
human forms, but that there is no sharp break of
continuity between what is human and what is
mechanical.

Questions:

5% and
6™ week

1) The similarity between human brain and

the computer could be categorized as
. (BTY1)

2) Why are computers able to many
functions similar to those performed by
the human brain? (BT1)

3) What is the prime object of the author of
this passage/ what is the central theme of
this passage? (BT2)

Give a suitable title to the passage? (BT2)

7" week Write a letter for applying for the post
of management trainee in response to

the following advertisement in ‘The
Times of India’: (CO3, BT2)

Job Application letter

Zeomega is a leading provider of software
for integrated care management. Our




solution does more than help care
managers track individuals and their
treatment.

Education: B.Sc (CS), BCA, BE, B.Tech,
M.Sc, M.Tech, MCA, MBA

Do you like challenges and being on the
forefront of innovation or being around
really smart people? If yes, we invite you
to explore an exciting career with us.

Technical skills: Responsible for design,
development, coding, testing, debugging
and documentation of applications to
satisfy requirements of one or more user
areas.

Business Letters — Inquiry letters and replies to
inquiry letters

Activity: Read the following letter and make
necessary changes in the language, style, tone and
attitude of the letter (CO3, BT2)

Dear Mr. Chopra,

I have gone through the letter sent by your office

last week. Please be advised that our company

can accept the offer to which the letter refers

because it would be beneficial for our company in

several ways. In fact, we have been looking for

such innovative programmes for our junior

" executives for a long time but no training and

8" week | consultancy company came forward with such a
and 9" proposal. You are the first company to send us
week | this interesting proposal.

| have gone through the structure of the workshop
and find it exhaustive and appropriate. However,
the workshop may not be effective unless it
includes some project work relating to some
important areas of artificial intelligence.
Moreover, our company may not be able to
upgrade the knowledge level in this regard on a
continuous basis unless project work is included.

There is no doubt that you have worked hard to
design the structure of the programme so that it is
suited to our needs. Nevertheless, we would not
be able to take any action unless we receive your
final proposal. Send this positively by the end of




May, 2009.
Yours sincerely,

(Signature)

RS Prasad
Writing a complaint letter (CO3)
8" week i i Writ laint letter to the General
and ot Business Letters — Letters placing orders, rite a complaint fetter to the Genera
} complaint and adjustment letters Manager, BSNL (Dhanbad) pointing out
wee billing error in your May and July’ 2004
telephone bills. (BT2)
Writing an investigative report (CO3)
You have been asked to investigate a
10t serious fire accident. Write a report
and o o ) describing the cause or causes, losses and
11t Report writing — types and report writing practice suggesting ways to prevent such accidents

week in future. This report has been asked from
you by DM (District Magistrate) of
Siliguri. Write a report in a memo format.
(BT2)

1. Writing a notice (CO3)

Your institution is organizing annual
sports week to be held in the last week of
January. As the convenor or secretary of
the sports union of your institution, write a
notice asking students to participate in as
many events and make it a success. (BT2)

12th Organizational Communication/Notice, memos, 2. Writing a minutes (CO3)
week agenda, minutes

Prepare a minutes of the board of directors
of Himalaya Food products limited
arranging the following items of
discussion in proper order: housing loan to
employees, complaints regarding the
quality of the products, appointment of
employees and present financial status of
the company. (BT2)




(VIIl) B. COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY :
MS Rimni Chakravarty

DEPARTMENT :DESH

SUBJECT: English
CODE : HM HU - 201

SEMESTER :2nd

Unit

Details of home work/assignment/mini project/ ICT used/

/ Comp. | Topic Description ( to be tlgét%fre Plan E:ecutl partial delivery of courses by industry experts, Eminent ﬁgf :ieoggog:lcj Remarks
Mo | Index | quoted from syllabus) Date(s) speakers etc.) Y
dule (s) Date(s) syllabus (if any)
1.1 Introduction to Cos, 1 801- 1501- Importance of
syllabus and assessment 2019 2019tue Communication
Tuesday | sday in industry
1.2 1 801- 21-01- MCQs and exercises:
Single word for a group of 2019 2019 a. Name a single word for a group of words, e.g., that which
words Tuesday | Tuesday | cannot be corrected? Answer incorrigible BT1
b. Write the verbs in the appropriate form e.g. The poultry
...belongs.....( belong) to him
1.3 Sentence structures and 1 151- 2201- 1.Describe the principles that govern the different types of
Transformation 2019 2019 sentences simple, compound, complex BT1
Tuesday | Tuesday | 2 Convert a compound sentence into a complex one e.g.
John shouted and everybody waved which will be
transformed as Everybody waved when John shouted BT
1 level 1
3.Name the different types of sentences, simple, compound
and complex.BT level 1
1.4 & | Active and Passive Voice/ | 2 2201- 2901- Quiz — 15 questions on antonyms and synonyms
15 Direct and Indirect 2019 2019 (vocabulary), prepositions and choose the correct word.
Narration/ Strategies of Tuesday | Tuesday | Section| (CO1) (BT1)

essay writing and Quiz on
English Language and
Grammar

Choose the word which is similar in meaning (synonyms) to
the given word:

Astute - a) judicious b) Abstentious c¢) Abhorrent d)
Agitated

Pagan - a) Believer b) Pageant c) Atheist d) Pacifist
Euphemistic — a) Effective b) Pretentious c) Preventive d)
Impending

Recapitulate — a) Receive b) Recent c) Reiterate d) Rebuke
Fervid —a) Intended b) Flexible c) Futile d) Intense




Section Il (CO1) (BT1)

Fill in the blanks with appropriate words given below the
passage:

Twenty20 cricket _ (6)__ the young than the old; it is a
young man’s game because of the  (7)  required in the
field and the speed needed __ (8)__ the wickets. Runs __ (9)
__areruns __(10)__ andthese days _ (11)__tendto

_ (12)__ younger legs to older brains. But no coach in the
world would turn down the __ (13) __ of some of the cooler
heads. Watch the cup __ (14) __, not just for runs and
wickets, but for __ (15) __ of truth.

a) praises b) condemn c) celebration d) celebrates

a) athleticism b) reflexes c) acrobatics d) aerobics

a) into b) between c) across d) through

a) lost b) restored c) saved d) stored

a) given away b) snatched c) taken d) earned

a) coaches b) teachers c) trainers d) instructors

a) disinterested b) interested c) prefer d) appreciate

a) indifference b) foolishness c) sense d) wisdom

a) keenly Db) carelessly c) closely d) distantly

a) instances b) minutes c) seconds d) moments

4.1 The Theory of 291- 0502- 1.Explain the term communication BT2
Communication: 2019 2019 2,Name the Latin root of communicationBT1
Definition and scope Tuesday | Tuesday | 3.Discuss the nature of communication and its scope BT2
42 & Barriers of 2901- 0502- Name and describe the barriers of communication BT1
4.3 Communication/ Models 2019 2019 2,Explain the difference between the physical, psychological
4 of communication Tuesday | Tuesday | barrier of communication BT2
3.Discuss how to solve the different barriers of
communication BT2
4.4 & | Effective Communication: 0502- 1902-
4.5 Verbal and Non verbal/ 2019 2019
Presentation and Public Tuesday | Tuesday
Speaking Skills.
2.1 & | Strategies for reading 1902- 2602- Précis writing exercise 1: (CO2)
2.2 comprehension — 1/ 2019 2019 The universal tendency of the human mind is to shrink from
Strategies for reading Tuesday | Tuesday | the trouble of thinking out any of its so-called opinions.
2 comprehension — 11 People become mentally indolent, too indolent to judge for

themselves. On any conceivable subject, they take their
opinions ready-made. The memory thus becomes a store




eventually harden into irrational convictions. (57 words)
Qs.1 Make a précis of the above passage and give a suitable
title. (BT 2)

Answer:  How irrational convictions are formed

People generally are too lazy to think for themselves and
accept ready-made opinions that finally become foolish
convictions with them.

(20 words)

23&
2.4

Strategies for reading
comprehension — 111/
Strategies for reading
comprehension — 1V

2602-
2019
Tuesday

0503-
2019tue
sday

Précis writing exercise 2: (CO2)

It is undesirable that some useful analogies can be drawn
between relation systems of computer mechanism and
relation system of brain mechanism. The comparison does
not depend upon any close resemblance between the actual
mechanical links which occur in brains and computers; it
depends on what the machines do. Furthermore, brains and
computers can both be originalised so as to solve problems.
The mode of communication is very similar in both cases, so
much so that computers can now be designed to generate
artificial human speech and even, by accident, to produce
sequences of words which human beings recognize as poetry.
The implication is not that machines are gradually human
forms, but that there is no sharp break of continuity between
what is human and what is mechanical.

Questions:

The similarity between human brain and the computer could
be categorized as .(BT1)

Why are computers able to many functions similar to those
performed by the human brain? (BT 1)

What is the prime object of the author of this passage/ what is
the central theme of this passage? (BT 2)

Give a suitable title to the passage? (BT 2)

3.1

Drafting Job Application
letter and Resume

0503-
2019
Tuesday

12,319
Tuesday

Write a job application letter to the following advertisement
on Telegraph 20" August 2015

An MNC has a vacancy for the post of a Junior Manager,
where the company would be recruiting an engineer with
three years of experience .Apply with 21 days along with the
resume to Ms. Rita Ghosh , HR Manager ,Corporate
Computer Communications ,EN Block salt lake ,Kolkata :




3.2 Drafting Job Application |1 12.3- 1903- Drafting a job application letter (CO3, BT 2)
letter ,CV 2019 2019 Write a letter for applying for the post of management trainee
tuesday | Tuesday | in response to the following advertisement in ‘The Times of
India’:
Zeomega is a leading provider of software for integrated care
management. Our solution does more than help care
managers track individuals and their treatment.
Education: B.Sc (CS), BCA, BE, B.Tech, M.Sc, M.Tech,
MCA, MBA
Do you like challenges and being on the forefront of
innovation or being around really smart people? If yes, we
invite you to explore an exciting career with us.
Technical skills: Responsible for design, development,
coding, testing, debugging and documentation of applications
to satisfy requirements of one or more user areas.
3.3 Business Letters - 1 1203- 1903- Write an enquiry letter to OUP YMCA library building ,Jai
Difference between a good 2019 2019 Singh road ,New Delhi 110001enquiring about the
letter and a bad letter Tuesday | Tuesday | availability of the following books
Enquiry Letter Technical Communication : Principles and Practice second
Placement of order letter edition by Meenakshi Raman and Sangeeta Sharma BT level
1
Write a letter to The Marketing Manager, OUP YMCA
library Building ,Jai Singh Road ,New Delhi 110001 placing
order for the following book:Technical Communication:
Principles and Practice second edition by Meenakshi Raman
and Sangeeta Sharma BT level 1
3.4 1.Discussion on the 1 1903- 26.3.019 | 1. Write a complaint letter to the Marketing Manager, XYZ
method to write a 2019 Tuesday | Publisher, Dariyaganj, New Delhi 110001 to have sent you a
complaint letter Tuesday book entitled ‘Communication Skills for Engineers 2"
2. Discussion on the Edition 2015 in a mutilated condition by speed post on 20™
method to write September 2015 which you received at this moment claiming
adjustments to complaint for your amount for the book or sending you a good one.BT
letter. level 1
3 Writing a complaint and 2..Write an adjustment letter as the Marketing Manager of
adjustment letter? XYZ publisher ,Daryiganj ,New Delhi 110001 to your
customer who has complaint for sending a mutilated book
entitled “communication skill for the Engineers “ BT level 1
35 1. Discussion on the 1 1903- 2603- 1.Explain the method of drafting request letter and replies to
method to write a Request 2019 2019 request letter

RITF




2.Discuss the different

letter, complaint and Tuesday | Tuesday | 2. Activity: Read the following letter and make necessary

adjustment letters changes in the language, style, tone and attitude of the letter

2. Drafting Request letter, BT 2

complaint and adjustment Dear Mr. Chopra,

letters I have gone through the letter sent by your office last week.
Please be advised that our company can accept the offer to
which the letter refers because it would be beneficial for our
company in several ways. In fact, we have been looking for
such innovative programmes for our junior executives for a
long time but no training and consultancy company came
forward with such a proposal. You are the first company to
send us this interesting proposal.
I have gone through the structure of the workshop and find it
exhaustive and appropriate. However, the workshop may not
be effective unless it includes some project work relating to
some important areas of artificial intelligence. Moreover, our
company may not be able to upgrade the knowledge level in
this regard on a continuous basis unless project work is
included.
There is no doubt that you have worked hard to design the
structure of the programme so that it is suited to our needs.
Nevertheless, we would not be able to take any action unless
we receive your final proposal. Send this positively by the
end of May, 2009.
Yours sincerely,
(Signature)
RS Prasad

3.6 1. Discussion on the 26.0201 | 0204201 | Drafting complaint letter (CO3)

method to write a 9 9 Write a complaint letter pointing out billing error in your

complaint and adjustment Tuesday | Tuesday | May and July’ 2004 telephone bills to the General Manager,

letters BSNL (Dhanbad). (BT 2)

2. Drafting Request letter,

complaint and adjustment

letters

3.7 Report Writing | : 2603- 0204- Discussion of the
1. What is a report? 2019 2019tue importance of
Discuss Tuesday | sday reports in

professional life
and its different




3.Describe what to write in types
an FIR BT level 1
4.Discuss the points to be
mentioned in a sales
report, investigative report
newspaper report BT level

1

3.8 Report writing 11 - 2 0204- 0904- Write a report for a local newspaper on the two day seminar
1.Discuss the method to 2019 2019 held on ““ Technology and the common Man hosted by your
follow in preparing Tuesday | Tuesday | college giving details of the presentations made by the
newspaper report eminent speakers on the subject.BT level 1
2.Write a newspaper
report

3.9 Report Writing 111 - 1 0904- 2304- Writing an investigative report: (CO3)
1.Discuss the method to 2019 2019 You have been asked to investigate a serious fire accident.
follow in preparing an Tuesday | Tuesday | Write a report describing the cause or causes, losses and
investigative report suggesting ways to prevent such accidents in future. This
2.Write an investigative report has been asked from you by DM (District Magistrate)
report of Siliguri. Write a report in a memo format. (BT 2)

3.10 Organizational 1 0904- 2304- Writing a notice:(CO3)
Communications - 1. 2019 2019 Your institution is organizing annual sports week to be held
Discussion on the Tuesday | Tuesday | in the last week of January. As the convener or secretary of
importance of drafting the sports union of your institution, write a notice asking
Notice, Memorandum, students to participate in as many events and make it a
Circular success. (BT 2)

2 Drafting Notice,
Memorandum, Circular

3.11 Organizational 2 2304- 304- Writing minutes: (CO3)
Communications - 1. 2019 2019 Prepare a minutes of the board of directors of Himalaya Food
Discussion on the Tuesday | Tuesday | products limited arranging the following items of discussion
importance of Agenda, in proper order: housing loan to employees, complaints
Proposal, Minutes regarding the quality of the products, appointment of
2 Drafting Agenda, employees and present financial status of the company.(BT2
Proposal, Minutes.

2.5 Topic 5/ Unit 2 1 304- 0705- Reading and discussing different technical and general
Reading Comprehension 2019 2019 passages

5 Tuesday | Tuesday | (BT1 & BT 2)
2.6 Reading Comprehension 1 304- 0705-
2019 2019




(ix) Teaching Strategy / Method

Classroom discussions

Revision of the previous lesson

Previous year Question-Answer discussions

Home assignments.

Identify slow learners in a class and arrange confusion clearing session separately for them.
Identify the bright students

Learning by question and answering

Learning by practice

9. Always encouraging the students to ask questions

(ixa) Strategy to support weak students
1. Couple weak students with bright ones.
2. Encourage them to respond in the class.
3. Make them solve previous year university questions.

(ixb) Strategy to encourage bright students
1. Engage them to help the weak learners in solving assignments.
2. The bright students are encouraged to guide the weak students as group leaders to lead the weak ones face
challenges of academics with confidence.
3. Try to encourage them to study beyond the syllabus
4. Ask them to develop the habit of reading anything good and rich in content

(ixc) Efforts to keep students engaged

N A WDN

1. Engage them in group activities and instruct them to narrate a story to inspect the element of Grammar and
its usage.

Asking random questions to the students from the topic

Take a surprise test and applaud when they perform well.

Regular assignment and homework

Internal examinations

Quiz in class

oukwnN

(x) Analysis of Students performance in the course

INTERNAL ASSESSMENT




82%

co1 Co2 Co3 Co4

As per the chart above, it can be seen that target has been achieved for all COs. However more emphasis is to be given
in précis writing and more practice sessions to be taken on resume writing and business letters.

UNIVERSITY EXAMINATION

University Gradation University results
Number of
EED Point % Marks Grade students who
Grade
scored
(o) 10 90% & above fo) 0
E 80%-89% E 4
A 70%-79% A 9
B 7 60%-69% B 3
C 6 50%-59% c 4
D 5 40%-49% D 0
F Less Than 5 Less than 40% = 0
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1. This course is improving our communication, presentation skills and boosting our confidence
2. This course helps us to communicate with people very confidently and smartly
3. This course is overcoming my stage fear and improving my communication skills

Summative feedback analysis taken at the end of 2™ internal:
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1. The things we could do beyond syllabus like visiting an orphanage was excellent. That became

possible only because of the class and our respected teacher

2. Classes were interesting enough

3. The class is very innovative and interesting. Best experience of learning effortlessly.

4. Sometimes writing in theory classes turns bit boring.

5. The classes were energetic. Teaching method was very good.

The corrective measures which are taken as follows:




1. The students were allotted time to make them understand the points which they were unable to
grasp.

2. The weak students were paired with the bright students in a vigorous manner for the sake of
motivation.

3. Initiatives were vigorously taken to raise queries among the students.

4. The students were given assignment to speak up from the podium in the next class.

(xii) Teacher Self-Assessment (at the completion of course)

= The teacher aims to develop hand outs and assignments on precise writing.

= The teacher aims to adopt group work as a method to improve their understanding the concepts of
technical communication.

(xiii) Recommendations/ Suggestions for improvement by faculty

= The faculty aims to go slow for the weak students.

= The faculty aims to keep more touch with the students and adopt methods to ensure that the weak
students complete their assignments in proper time.




INTERNAL ASSESMENT RECORD
Subject with code: English (HU201)
Section: Information Technology
Semester :2" Discipline: IT
Attendance Inte_rna_l Assign
S| Roll No. NEFT Examination ment/ | Total
Total | Marks 1t | 2"( | Avg. | Quiz | (30)
) 50 | (50) | (15) | (10)

1 11900218001 Ujjwal Jha 30 5 35 35 11 10 26
2 11900218002 Tejoshmoy Dutta 24 4 37 18 8 10 22
3 11900218003 Sudeshna Pan 30 5 33 34 10 10 25
4 11900218004 Subrata Roy 24 5 6 23 4 10 20
5 11900218005 Subhankar Maji 24 5 34 18 8 10 23
6 11900218006 Subhajit Mandal 24 4 28 AB 7 10 21
7 11900218007 Sourik Basu 24 4 37 32 10 10 24
8 11900218008 Sonu Kumar 28 5 9 17 4 10 19
9 11900218009 Snehadeep Bhowmik 24 4 27 19 7 10 21
10 11900218010 Shubham Kumar 25 4 23 20 6 10 20
11 11900218011 Shivam Raj 30 5 27 24 8 10 24
12 11900218012 Shivam Kumar Mishra 30 5 20 14 5 10 20
13 11900218013 Saumya Sagar 30 5 29 19 7 10 22
14 11900218014 Sahil Pal 30 5 31 36 10 10 25
15 11900218015 Sagar Prasad 30 5 29 22 8 10 23
16 11900218016 Sagar Lama Tamang 30 5 34 28 9 10 24
17 11900218017 Sagar Dutta 30 5 18 11 4 10 19
18 11900218018 Roshan Darnal 26 4 26 34 9 10 24
19 11900218019 Ratnadeep Shome 24 5 22 15 6 10 21
20 11900218020 Raktimabho Ghosh 28 5 25 20 7 10 22
21 11900218021 Rakesh Ghosh 24 4 17 12 4 10 18
22 11900218022 Rajoshree Saha 26 4 31 31 9 10 23
23 11900218023 Raja Sah 30 5 15 8 3 10 18
24 11900218024 Rahul Raj 30 5 21 20 6 10 21
25 11900218025 Rahul Deb Barman 24 4 31 23 8 10 22
26 11900218026 Rahul Biswas 24 4 28 21 7 10 21
27 11900218027 Pritish Jha 24 4 27 29 8 10 22
28 11900218028 Prithvi Raj 24 4 38 39 12 10 16
29 11900218029 Pritam Sharma 30 5 27 34 9 10 24
30 11900218030 Pragya Jaiswal 30 5 30 29 9 10 25
31 11900218031 Nipu Chandra Das 24 4 25 32 9 10 24
32 11900218032 Muskan Bansal 30 5 22 32 8 10 23
33 11900218033 Kush Ojha 30 5 31 25 8 10 23
34 11900218034 Jaydeep Das 30 5 29 30 9 10 24
36 11900218036 Harshita Richa 30 5 37 34 11 10 26
37 11900218037 Esha Das 30 5 36 43 12 10 27
38 11900218038 Diptiman Majumdar 30 5 36 44 12 10 27
39 11900218039 Deepraj Pradhan 30 5 22 23 7 10 22
40 11900218040 Deepjoy Sarkar 30 5 35 38 11 10 26
41 11900218041 Debashis Mishra 30 5 33 11 7 10 26




42 11900218042 Buddhadeb Jena 30 5 ab 27 3 10 18
43 11900218043 Brijesh Kumar Choudhury 30 5 27 AB 3 10 18
44 11900218044 Avrojyoti Dhar 30 5 22 23 7 10 22
45 11900218045 Ashutosh Kumar 30 5 30 34 10 10 25
46 11900218046 Arnab Roy 30 5 25 31 8 10 25
47 11900218047 Arghadip Bagchi 30 5 29 37 10 10 25
48 11900218048 Apu Sarkar 30 5 25 29 8 10 24
49 11900218049 Anjay Kant Jha 30 5 33 38 11 10 26
50 11900218050 Anindita Saha Pramanik 30 5 35 27 9 10 25
51 11900218051 Amelia Dutta 30 5 33 38 10 10 25
52 11900218052 Abhishikta Biswas 30 5 35 27 8 10 24




Subject with code: English (HU201) Section: information technology Engineering
Semester :2" Discipline: information technology Engineering
o 3 S o S 2 3 o 2 2 2 o 2] a =
sl | RollNo Name S| 3| J|o/ S| 8| 8| 85| 5| 8| 8| 3| §| §| = £
5| B S| 5 S| 2| & v S| 2 & 8| 5] 8] =
§
11900218 2 2 2 2 2 2 2 2 2 2 2 30
1 001 Ujjwal Jha
11900218 2121222 2 2 2 2 2 2 2 24
2 002 Tejoshmoy Dutta
11900218 2 2 |2 2 2 2 2 2 2 2 2 30
3 003 Sudeshna Pan
11900218 2 2 2 12| 2 2 2 2 2 2 2 2 2 2 24
4 004 Subrata Roy
11900218 2 2 2 12| 2 2 2 2 2 2 2 2 2 2 2 24
5 005 Subhankar Maji
11900218 2 2 |2 2 2 2 2 2 2 2 24
6 006 Subhajit Mandal
11900218 2 12| 2 2 2 2 2 2 2 2 2 2 24
7 007 Sourik Basu
11900218 2|2 2122 2 2 2 2 2 2 2 28
8 008 Sonu Kumar
11900218 | Snehadeep 2 2 2 |2 2 2 2 2 2 2 2 2 24
9 009 Bhowmik
11900218 2 2|2 2 2 2 2 2 2 2 2 2 25
10 010 Shubham Kumar
11900218 212 |2|2]2 2 2 2 2 2 2 2 2 2 30
11 011 Shivam Raj
11900218 | Shivam Kumar 2 1212|2212 2 2 2 2 2 2 2 2 2 30
12 012 Mishra
11900218 2 2|2 |2|2]2 2 2 2 2 2 2 2 2 30
13 013 Saumya Sagar
11900218 2 2|2 |2|2]2 2 2 2 2 2 2 2 2 2 30
14 014 Sahil Pal
11900218 2 2|2 |2|2]2 2 2 2 2 2 2 2 2 2 30
15 015 Sagar Prasad
11900218 | Sagar Lama 2122|222 2 2 2 2 2 2 2 2 2 30
16 016 Tamang
11900218 2 2 2122 2 2 2 2 2 2 2 2 2 2 30
17 017 Sagar Dutta
11900218 2 2 212 2 2 2 2 2 2 2 2 2 2 26
18 018 Roshan Darnal
11900218 2 2 2 12| 2 2 2 2 2 2 2 2 2 2 2 24
19 019 Ratnadeep Shome
11900218 | Raktimabho 2 2 2 2 2 2 2 2 2 2 2 2 2 2 28
20 020 Ghosh
11900218 24
2 2 2122 2 2 2 2 2 2 2
21 021 Rakesh Ghosh
11900218 2 2 2122 2 2 2 2 2 2 2 2 26
22 022 Rajoshree Saha
11900218 2 2 2122 2 2 2 2 2 2 2 2 2 2 30
23 023 Raja Sah
11900218 2 2 2122 2 2 2 2 2 2 2 2 2 2 30
24 024 Rahul Raj




11900218 | Rahul Deb 2 1212|222 2 2 2 2 2 2 2 2 2 24
25 025 Barman

11900218 212121222 2 2 2 2 2 2 2 2 2 24
26 026 Rahul Biswas

11900218 212121222 2 2 2 2 2 2 24
27 027 Pritish Jha

11900218 212121222 2 2 2 2 2 2 2 2 2 24
28 028 Prithvi Raj

11900218 212121222 2 2 2 2 2 2 2 2 2 30
29 029 Pritam Sharma

11900218
30 030 Pragya Jaiswal 21212 |2|2]2 2 2 2 2 2 2 2 2 2 30

11900218 212121222 2 2 2 2 2 2 24
31 031 Nipu Chandra Das

11900218 212121222 2 2 2 2 2 2 2 2 2 30
32 032 Muskan Bansal

11900218 212121222 2 2 2 2 2 2 2 2 2 30
33 033 Kush Ojha

11900218 212121222 2 2 2 2 2 2 2 2 2 30
34 034 Jaydeep Das

11900218 212121222 2 2 2 2 2 2 2 2 2 30
36 036 Harshita Richa

11900218 212121222 2 2 2 2 2 2 2 2 2 30
37 037 Esha Das

11900218 | Diptiman 212121222 2 2 2 2 2 2 2 2 2 30
38 038 Majumdar

11900218 212121222 2 2 2 2 2 2 2 2 2 30
39 039 Deepraj Pradhan

11900218 212121222 2 2 2 2 2 2 2 2 2 30
40 040 Deepjoy Sarkar

11900218 212121222 2 2 2 2 2 2 2 2 2 30
41 041 Debashis Mishra

11900218 212121222 2 2 2 2 2 2 2 2 2 30
42 042 Buddhadeb Jena

11900218 | Brijesh Kumar 21212222 2 2 2 2 2 2 2 2 2 30
43 043 Choudhury

11900218 212121222 2 2 2 2 2 2 2 2 2 30
44 044 Avrojyoti Dhar

11900218 212121222 2 2 2 2 2 2 2 2 2 30
45 045 Ashutosh Kumar

11900218 21221222 2 2 2 2 2 2 2 2 2 30
46 046 Arnab Roy

11900218 21221222 2 2 2 2 2 2 2 2 2 30
47 047 Arghadip Bagchi

11900218 21221222 2 2 2 2 2 2 2 2 2 30
48 048 Apu Sarkar

11900218 212121222 2 2 2 2 2 2 2 2 2 30
49 049 Anjay Kant Jha

11900218 | Anindita Saha 2 2 21212 2 2 2 2 2 2 2 2 2 2 30
50 050 Pramanik

11900218 212121222 2 2 2 2 2 2 2 2 2 30
51 051 Amelia Dutta

11900218 21221222 2 2 2 2 2 2 2 2 2 30
52 052 Abhishikta Biswas




Records of Assignment

Subject with code: English Language and Technical Communication (HU201)
Section: Information Technology Engineering Semester 1%
Discipline: information Technology Engineering
S| | Roll No Name

11900218 | YIY|Y|Y|Y|Y|Y|Y Y| Y]|Y
1 001 Ujjwal Jha

11900218 . Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
2 002 Tejoshmoy Dutta

11900218 Y|Y|Y|Y|Y]|Y Y|Y Y Y
3 003 Sudeshna Pan

11900218 YIYI Y| Y| Y|Y|Y|Y|Y|Y|Y]|Y Y
4 004 Subrata Roy

11900218 . Y|Y|Y|Y|Y]|Y Y|Y Y Y|Y
5 005 Subhankar Maji

11900218 N Y|Y|Y|Y|Y]|Y Y|Y Y Y
6 006 Subhajit Mandal

11900218 | YIY|Y|Y|Y|Y|Y]|Y Y| Y]|Y
7 007 Sourik Basu

11900218 Y|lY|Y|Y|Y!|Y Y| Y|Y Y
8 008 Sonu Kumar

11900218 Yl Y| Y| I Y| I YIYIYI Y| Y| Y|Y|Y|Y|Y
9 009 Snehadeep Bhowmik

11900218 Y|IYI|YI|Y!|Y!|Y Y|Y|Y Y
10 010 Shubham Kumar

11900218 _ _ Y|lY|Y|Y|Y!|Y Y| Y|Y Y
11 011 Shivam Raj

11900218 | Shivam Kumar YIY!Y!IY!YI|Y|Y|Y!|YI|YI|Y!|Y Y |Y
12 012 Mishra

11900218 Y|IYIYI|YI|Y!|Y Y|Y|Y Y
13 013 Saumya Sagar

11900218 | YIY|Y|Y|Y|Y|Y|Y Y| Y]|Y
14 014 Sahil Pal

11900218 YIYIYIYIYI|lY Y |Y
15 015 Sagar Prasad

11900218 YIY|Y|Y|Y|Y|Y|Y Y| Y]|Y
16 016 Sagar Lama Tamang

11900218 YIYIYIYIYI|lY Y |Y
17 017 Sagar Dutta




11900218 YIYIYIY!Y!|Y Y|Y|Y Y
18 018 Roshan Darnal

11900218 YIYIYIYI|!lY!|Y Y|Y|Y Y |Y
19 019 Ratnadeep Shome

11900218 _ YIYIYIY!Y!|Y Y|Y|Y Y
20 020 Raktimabho Ghosh

11900218 YIYIYIlY!lY!|Y Y|Y|Y Y
21 021 Rakesh Ghosh

11900218 _ YIYIYIlYI|!lY!|Y Y|Y|Y Y
22 022 Rajoshree Saha

11900218 _ YIYIYIlY!lY!|Y Y|Y|Y Y
23 023 Raja Sah

11900218 _ YIYIYIlYI|!lY!|Y Y|Y|Y Y
24 024 Rahul Raj

11900218 YIYIYIlY!|!lY!|Y Y|Y|Y Y
25 025 Rahul Deb Barman

11900218 _ YIYIlYIlY!|lY!|Y Y|Y|Y Y
26 026 Rahul Biswas

11900218 N YIYIYIlY!|!lY!|Y Y|Y|Y Y
27 027 Pritish Jha

11900218 Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
28 028 Prithvi Raj

11900218 _ Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
29 029 Pritam Sharma

11900218 _ Y Y|Y|Y|YI|Y Y| Y|Y Y
30 030 Pragya Jaiswal

11900218 | Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
31 031 Nipu Chandra Das

11900218 Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
32 032 Muskan Bansal

11900218 . Y Y|Y|Y|Y!|Y Y| Y|Y Y
33 033 Kush Ojha

11900218 Y|lYI|YI|YI|Y]!|Y Y|Y|Y Y
34 034 Jaydeep Das

11900218 o Y|lYI|YI|YI|Y!|Y Y|Y|Y Y
36 036 Harshita Richa

11900218 Y Y|Y|Y|YI|Y Y| Y|Y Y
37 037 Esha Das

11900218 | ) Y|Y|Y|Y|Y]|Y Y|Y|Y Y
38 038 Diptiman Majumdar

11900218 . Y|lYI|YI|YI|Y!|Y Y|Y|Y Y
39 039 Deepraj Pradhan

11900218 _ Y|IYI|YI|Y!|Y!|Y Y|Y|Y Y
40 040 Deepjoy Sarkar

11900218 o Y|IYI|YI|Y!|Y!|Y Y|Y|Y Y
41 041 Debashis Mishra

11900218 Y|IYI|YI|Y!|Y!|Y Y|Y|Y Y
42 042 Buddhadeb Jena

11900218 | Brijesh Kumar Y|IYIYI|!|Y|!YI|Y|Y!|Y Y|Y|Y Y
43 043 Choudhury

11900218 o Y|IYIYI|YI|Y!|Y Y|Y|Y Y
44 044 Avrojyoti Dhar

11900218 Y|IYIYI|YI|Y!|Y Y|Y|Y Y
45 045 Ashutosh Kumar

11900218 Y|IYIYI|YI|Y!|Y Y|Y|Y Y
46 046 Arnab Roy

11900218 _ _ Y|IYIYI|YI|Y!|Y Y|Y|Y Y
47 047 Arghadip Bagchi

11900218 Y|IYIYI|YI|Y!|Y Y|Y|Y Y
48 048 Apu Sarkar

11900218 _ Y|IYIYI|YI|Y!|Y Y|Y|Y Y
49 049 Anjay Kant Jha




11900218 | Anindita Saha

50 050 Pramanik
11900218

51 051 Amelia Dutta
11900218

52 052 Abhishikta Biswas

=l

Director

Siliguri Institute of Technology




NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC
PERFOMANCE IS NOT SATISFACTORY

Sl. Roll No. Name of Student Remedial measures taken by teacher

1 Counselled, More classroom attention,
' 11900218028 Prithvi Raj Additional home assignments

2 Counselled, More classroom attention,
' Additional home assignments

11900218042 Buddhadeb Jena

3 Counselled, More classroom attention,
' 11900218043 Brijesh Kumar Choudhury Additional home assignments

4 Counselled, More classroom attention,
' 11900218044 Avrojyoti Dhar Additional home assignments

5 Counselled, More classroom attention,
' 11900218023 Raja Sah Additional home assignments

6 Counselled, More classroom attention,
' 11900218017 Sagar Dutta Additional home assignments

Director

Siliguri Institute of Technology




CERTIFICATE

I, the undersigned, have completed the course allotted to me as shown below

SI. No. | Semester Subject with Code Total Units/ | Remarks
Chapters

1. 2nd English (HM HU201) 4/25

Date :

Signature of Faculty

Submitted to HOD

Certificate by HOD

I, the undersigned, certify that Prof. Rimni Chakravarty has completed the

course work allotted to him/ her satisfactorily/ not satisfactorily.

Date :

Signature of HOD

Submitted to Principal/Director

Date :

Signature of Principal/Director

=)y

Director

Siliguri Institute of Technology




SILIGURI INSTITUTE OF TECHNOLOGY
MASTER OF BUSINESS ADMINISTRATION

COURSE FILE

2ND SEM, 1sT YEAR

SESSION 2021-2022 (EVEN SEMESTER-2021)

Classes Conducted Through Online Mode

Internet Homepage:
https://classroom.google.com/c/MzZEyNTMxMTYyNjM4

PAPER NAME : HUMAN RESOURCES MANAGEMENT
PAPER CODE: MB206
MBA [NEW SYLLABUS FROM 2018 SESSION]

Course File

Course Title: HUMAN RESOURCES MANAGEMENT



Code: MB206

Semester: 2nd, Year 1st

Name of the Faculty: Debayan Nandi
E-mail: debaisit@gmail.com

Class Schedule of MB206 (Even Sem’2021)

Lecture Tutorial/
Remedial class

Monday 10.50 AM -11.40 AM 4.40-5.10 pm
Tuesday
Wednesda 2.10 PM - 3PM
y
Thursday 11.40 AM-12.30 PM 4.40-5.10 pm
Friday 10.00 AM - 10.50 AM

Hours for meeting students:

Day Time
Monday 06.30 PM - 07.30 PM
Tuesday 06.30 PM - 07.30 PM
Wednesday 06.30 PM - 07.30 PM
Thursday 06.30 PM - 07.30 PM

| i) Course Objective ‘

Students will acquire basic knowledge on Marketing and sales techniques adopted in Retail
business.

ii) Course Outcomes ‘
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

The student will be able to:

Description of Course OQutcomes Target
Understand how to procure, develop and assess the HR in an organization to get the |  70%
MB206.1 e .
best result by utilizing these resources (BT 3) marks
Understand the different steps of man power planning process and employee hiring |  60%
MB206.2
(BT 5) marks
)
MB2062.3 | Understand the different methods of human resource development (BT 4) rzgr{gs
Analyze the different methods of compensation administration in an organizationto |  70%
MB206.4 .
retain the human asset. (BT 3) marks
MB2062.5 Understand how to maintain harmonious working environment in the organization | 75%
™ | considering the legal and other influencing factors (BT 3) marks
Understand the concepts behind strategic and electronic human resource | 60%
MB206.6
management (BT5) marks

i.  Once the student has successfully complete this course, he/she must be able to answer the following

uestions or perform/demonstrate the following:
SI. Question BT Level
L What are the importances of HRM? 3
2. What are the different steps of HRP? 5




Management, e-Learning

3. What are the different sources of recruitment? 5
4 What are the different types of training & human resource development? 4
> How to derive the compensation packages? 4
6. What are the key factors of industrial relations? 3
7. What are the different steps of employee grievance handling? 3
8. How to use IT in human resource management? 3
| iii) Topic/Unit/Chapter Layout ‘
. . Lecture | Tutorials/Re
Topic/Unit/Chapter .
pic/ /Chap Hours medial
Human Resource Management: Meaning, Scope, objectives, and functions of HRM , Environmental
HR as a Factor of Competitive Advantage, Structure of HR Department, , Line and 2 factors
staff responsibility of HR Managers, Environmental factors influencing HRM influencing HRM
Human Resource Planning: definition, objective, process of HRP. Supply and Succession
Demand Forecasting techniques, Manpower Inventory, Career Planning& 6 Planning,
Development, Succession Planning, Rightsizing, Restructuring. Human Resource Rightsizing,
Information System (HRIS) Restructuring
Recruitment and Selection : Process, Sources, Methods of selection, Interviewing 4 Interviewing
Methods, Skills and Errors. Errors.
Human Resource Development: Definition, objective, process of HRD, Assessment .
. - . Implementation
of HRD Needs, HRD Methods: Training and Non-Training, Training Process; )
- . . . . and Evaluation
Designing, Implementation and Evaluation of Training Programmes, Induction 6 of Trainin
Training. Developing Managerial Skills for: team management, collaboration, &
. . . . . . . Programmes
interaction across business functions, presentation, Negotiation, and Networking
. L Errorsin
Performance Appraisal Systems : Purpose, Methods, Appraisal instruments, 360 . !

. . . . . . appraisal,
degree Appraisal, HR Score Card, Errors in appraisal, Potential Appraisal, Appraisal 4 Potential
Interview .

Appraisal
Compensation Management : Concepts, Components; System of Wage Payment,
) ) - . ) . i Wage/ salary
job evaluation, wage/ salary fixation, incentives, bonus, ESOPs, Fringe Benefits, 4 fixation
Retirement Benefits. Compensation Plans
Industrial Relations in India: Parties; Management and Trade Unions, Industrial Collective
Disputes: Trends, Collective Bargaining, Settlement Machineries, Role of Bargaining,
. . 4
Government, Labour Policy in India Settlement
Machineries
Workers’ Participation in Management: Concept, Practices and Prospects in India, Quality Circles
Quality Circles and other Small Group Activities. 2 and other Small
Group Activities
Discipline Management : Misconduct, Disciplinary action, Domestic Enquiry, 4 Grievance
Grievance Handling Handling
Strategic HRM: Meaning, Strategic HRM vs Traditional HRM, SHRM Process, .
. . . Strategic HRM vs
barriers to SHRM. Nature of e-HRM, eRecruitment & Selection, e-Performance 4

Traditional HRM

v) Text books

1. Agarwala T. - Strategic Human Resource Management, OUP




2. Aswathappa, K. - Human Resource Management, Tata McGraw Hill
3. Jyothi P. & Venkatesh, D.N. - Human Resource Management, OUP
4. Ramaswamy, E.A. - Managing Human Resources, OUP

5. Saiyadain, M.S - Human Resource Management : Tata McGraw Hill

6. Mondal Sabari & Goswami Amal - Human Resource Management: Vrinda Publications

| Reference book(s) :

Garry Dessler- Human Resource Management, TMH

| (v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 50
Assignment 40
Quiz 10
Attendance 5
University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are considered in a scale of 15.
V. Course target attainment levels:

Attainment Level Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade
Target has been set on the basis of last year’s performance / result by the students, student quality this year and
difficulty level of the course.

University Grading System:

Grade Marks

0 90% and above
E 80 - 89.9%

A 70 -79.9%

B 60 - 69.9%

C 50 - 59.9%

D 40 - 49.9%

F Below 40%

Course target attainment levels for university assessment:

Target (No. of Students) Target Level of CO (Marks) in point Attainment Level
<499 % 7 1
50-59.9% 7 2
60 % and above 7 3

Overall Course Attainment Target = 60% of the students will get 7 points.

(vi) Mapping of Course Outcomes and Program Outcomes:

Course Outcomes Rye=t PSOs
Outcomes
MB206.1 1 1 1
MB206.2 1 1 1 1




MB206.3 1 1 1 1
MB206.4 1 1 1 1
MB206.5 1 1
MB206.6 1

1 = courses in which the student will be exposed to a topic (BT level 1& 2)

2 = courses in which students will gain competency in that area (BT level 3-4)

3 = courses in which students will master that skill (BT level 5-6)

CO1 to CO5 partially satisfies application of knowledge of scientific management in solving real life Shop floor
Management problems. (PO1, PO2).

CO1 to CO4 partially satisfies the concept of individual and team work.

CO1 to CO5 partially satisfies the concept of applied management science, mathematics through mathematical &
operations research tools and demonstrate proficiency in use of software to be required to practice
Production/Operations related managerial profession.

| (vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration

Power point presentation, real
life example
Class Lectures, Power point

CMB206.1 Structured, partially supervised Assignment, Quiz, Internal

CMB206.2 Structured, partially supervised Assignment, Quiz, Internal

presentation
CMB206.3 Structured, partially supervised Class Lectures, P(?wer point Assignment, Quiz, Internal
presentation
C MB206.4 Structured, partially supervised Class Lectures, Pc.)wer point Tutorial, Assignment, Quiz,
presentation Internal
C MB206.5 Structured, partially supervised Class Lectures, real life Tutorial, Assignment, Quiz,
example Internal

| iii) Mapping of Course Outcomes and Program Outcomes:

Learning Outcomes of MBA Program as specified by AICTE in 2018 (Considered as PO)
PO1: Business Environment & Domain Knowledge
PO2: Critical Thinking, Business Analysis, Problem solving & Innovative Solutions
PO3: Global Exposure & Cross Cultural Understanding
PO4 : Social Responsibilities & Ethics
PO5: Effective Communication
PO6: Leadership & Teamwork

MBA Program Specific Outcomes (PSOs)

PSO1: Identify the key issues facing a business or business subdivisions, utilize qualitative and
quantitative methods to explore and solve critical business problems,

PSO2: Incorporate diversity and multicultural perspectives while making business decisions as an
entrepreneurs or decision maker.



GO Program Outcomes PSOs
Outcomes

1 2 3 4 5 6 1 2
MB206.1 3 3 - - - 2 2 -
MB206.2 3 3 2 - - 1 3 -
MB206.3 3 3 2 1 - 2 2 1
MB206.4 2 3 1 - - - 1 2
MB206.5 3 2 - 2 - 2 2 2
MB206.6 3 3 2 1 1 1 1
MB206 3 3 2 1 2 2 2

1 = courses in which the student will be exposed to a topic.
2 = courses in which students will gain competency in that area.
3= courses in which students will master that skill.

e MB206.1 need for the knowledge of HR as a Factor of Competitive Advantage it is highly linked with PO1 & P03, partially linked
with PO6 and & PSO1.

e MB2062.2 require application of Supply and Demand Forecasting techniques, Manpower Inventory. Hence it is highly linked with
PO1,P02& PSO1, partially linked with PO6

e MB206.3 requires knowledge & understanding Methods of selection. Hence it is highly linked with PO1 , PO2& PSO1, partially
linked with PO6 & thinly linked with PSO2.

e MB206.4 requires knowledge about HRD Methods. Hence it is highly linked with PO2 & partially linked with PO1, PSO2 and
minimally linked with PO3 & PSO1.

e MB206.5 deals with Methods, Appraisal instruments. Hence it is highly linked with PO1, partially linked with PO2, PO4 & PO6 and
partially linked with PO2 & PO12.

e MB206.6 deals with the Industrial Relations practices. Hence it is highly linked with PO1 & P02, partially linked with PO3, &
Minimally with PO4, PO6, PSO1 & PSO2

| iv) Unit Layout

Unit Lecture Hours

Meaning, Scope, objectives, and functions of HRM

Human Resource Planning

Recruitment and Selection

Human Resource Development

Performance Appraisal Systems

Compensation Management

Industrial Relations in India

Workers’ Participation in Management

Discipline Management

PN NS I NG NG EN PO NI RN e NS NS

Strategic HRM

| (vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration

Power point presentation, real
life example
Class Lectures, Power point
presentation

CMB206.1 Structured, partially supervised Assignment, Quiz, Internal

CMB206.2 Structured, partially supervised Assignment, Quiz, Internal




CMB206.3 Structured, partially supervised Class Lectures, Pgwer point Assignment, Quiz, Internal
presentation
C MB206.4 Structured, partially supervised Class Lectures, Pgwer point Tutorial, Assignment, Quiz,
presentation Internal
C MB206.5 Structured, partially supervised Class Lectures, real life Tutorial, Assignment, Quiz,
example Internal

| (viii) Assessment Methodology

Outcome

Assessment Tool

Specific Question/activity aligned to the
Outcome

C.MB206.1, C. MB206.2, C.
MB206.3, C. MB206.4, C. MB206.5

Internal Test

1. Describe objectives, and functions of HRM

2. Describe Environmental factors influencing
HRM

3. Elucidate Line and staff responsibility of HR
Managers

4. What are the different Supply and Demand
Forecasting techniques

5. Discuss effectiveness of Succession Planning

6. Describe Human Resource Information
System (HRIS)

MB206.2, C. MB206.3, C. MB206.4,

Assignment

1. Explain Sources of Recruitment

2. Give a brief note of Methods of selection

3. Describe Interviewing Methods, Skills and
Errors.

4. Explain process of HRD

C.MB206.1, C. MB206.2, C.
MB206.3, C. MB206.4, C. MB206.5

End of Semester
Test

1. Discuss Developing Managerial Skills for: team
management.

2. Explain HR Score Card

3. Discuss Components; System of Wage
Payment

4.Why people join Trade Unions?

5.Describe ESOPs, Fringe Benefits, Retirement
Benefits

6.Elucidate Collective Bargaining and Settlement
Machineries

7.What are the Role of Government in IR ?
8.Discuss Quality Circles and other Small Group
Activities

9.Distinguish between Strategic HRM vs
Traditional HRM

(vii) Weekly Lesson Plan

Week

Lectures

Assignment

Meaning, Scope, objectives, and functions of HRM , HR as a Factor of
1 Competitive Advantage, Structure of HR Department, , Line and staff
responsibility of HR Managers, Environmental factors influencing HRM, Human




Resource Planning: definition, objective, process of HRP. Supply and Demand
Forecasting techniques

Manpower Inventory, Career Planning& Development, Succession Planning,
Rightsizing, Restructuring. Human Resource Information System (HRIS)

Recruitment and Selection : Process, Sources, Methods of selection, Interviewing
Methods, Skills and Errors

Explain Sources of
Recruitment

Give a brief note of
Methods of selection

Human Resource Development: Definition, objective, process of HRD,
Assessment of HRD Needs, HRD Methods: Training and Non-Training, Training
Process; Designing, Implementation and Evaluation of Training Programmes,
Induction Training.

Describe
Interviewing
Methods, Skills and
Errors. Explain
process of HRD

Developing Managerial Skills for: team management, collaboration, interaction
across business functions, presentation, Negotiation, and Networking
Performance Appraisal Systems : Purpose, Methods, Appraisal instruments, 360
degree Appraisal,

HR Score Card, Errors in appraisal, Potential Appraisal, Appraisal Interview.
Compensation Management : Concepts, Components; System of Wage Payment

Prepare Salary Slip

Job evaluation, wage/ salary fixation, incentives, bonus, ESOPs, Fringe Benefits,
Retirement Benefits. Compensation Plans

Industrial Relations in India: Parties; Management and Trade Unions, Industrial
Disputes: Trends

Collective Bargaining, Settlement Machineries, Role of Government, Labour
Policy in India.

Workers’ Participation in Management: Concept, Practices and Prospects in
India, Quality Circles and other Small Group Activities.

Discipline Management : Misconduct, Disciplinary action, Domestic Enquiry,
Grievance Handling

10

Strategic HRM: Meaning, Strategic HRM vs Traditional HRM, SHRM Process,
barriers to SHRM. Nature of e-HRM, eRecruitment & Selection, e-Performance
Management, e-Learning

B. Topic/Chapter wise Weekly Lesson Plan

TOPIC/UNIT/ Module: 1
Title: Introduction to HRM
Week No 1

CONTENTS
Discussion of Course outcome and program outcome.
Introduction to Human Resource Management

Topic/Unit/Chapter Objectives
Broad Objectives of the chapter/topic are:
1. To be familiar with personnel management
2. To aware & conceptualize HCM

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Describe Meaning, Scope, objectives, and functions of HRM, HR as a Factor of Competitive Advantage [L1]
2. Elucidate Structure of HR Department, , Line and staff responsibility of HR Managers. [L2]

3. Analyse Environmental factors influencing HRM, [L3]
4. Elucidate Human Resource Planning: definition, objective, process of HRP. Supply and Demand Forecasting
techniques [L4]

TOPIC/UNIT/ Module:
Title: Man Power Planning
Week No 2




CONTENTS
Discussion on Man Power Planning

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
Detailed discussion on Man Power Planning

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Manpower Inventory [L1]

2. Explain Career Planning& Development. [L2]

3. Explain Succession Planning, Rightsizing, Restructuring [L3]

4. Explain Human Resource Information System (HRIS) [L4]

TOPIC/UNIT/ Module:l
Title: Recruitment and Selection

Week No 3

CONTENTS
Discussion on Recruitment and Selection

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
e Detailed discussion on Recruitment and Selection

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Process and Sources of recruitment [L1]

2. Discuss Methods of selection [L2]

3. Explain Interviewing Methods [L3]

4. Explain Interviewing Skills and Errors [L4]

TOPIC/UNIT/ Module:I
Title: Human Resource Development
Week No 4

CONTENTS
Human Resource Development

Topic/Unit/Chapter Objectives
Broad Objectives of the chapter/topic are:
1. Detailed discussion on different strategy formulation for Human Resource Development

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Definition, objective, process of HRD, Assessment of HRD Needs ( L1 ]
2. HRD Methods (L2)
3. Training and Non-Training, Training Process; Designing, Implementation and Evaluation of Training
Programmes [L3]
4. Induction Training [L4]

TOPIC/UNIT/ Module:l
Title: Developing Managerial Skills & Performance Appraisal
Week No 5

CONTENTS
Developing Managerial Skills & Performance Appraisal




Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:
1. Developing Managerial Skills

2. Performance Appraisal

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Developing Managerial Skills for: team management, collaboration, interaction across business
functions [L1]
2. Presentation, Negotiation, and Networking [L2]
3. Performance Appraisal Systems : Purpose, Methods [L3]
4. Appraisal instruments, 360 degree Appraisal,. [L4]

TOPIC/UNIT/ Module: 11
Potential Appraisal and Compensation
Week No 6

CONTENTS
Potential Appraisal and Compensation

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. Potential Appraisal
2. Compensation

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Understanding HR Score Card, Errors in appraisal,, [L1]

2. Potential Appraisal, Appraisal Interview [L2]

3. Compensation Management : Concepts, Components, [L3]

4., System of Wage Payment [L4]

TOPIC/UNIT/ Module : II
Title: Compensation & Industrial Relations in India
Week No 7

CONTENTS
Compensation & Industrial Relations in India

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are: Industrial Relations in India

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Job evaluation, wage/ salary fixation, incentives, bonus, [L1]

2. ESOPs, Fringe Benefits, Retirement Benefits. Compensation Plans [L2]

3. Industrial Relations in India: Parties; Management [L3]

4. Trade Unions, Industrial Disputes: Trends Explain [L4]

TOPIC/UNIT/ Module : I
Title: Collective Bargaining & Workers’ Participation in Management
Week No 8

CONTENTS
Collective Bargaining & Workers’ Participation in Management

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Concept of Collective Bargaining

2. Basic understanding of Workers’ Participation in Management




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Collective Bargaining, Settlement Machineries, [L1]

2. Basic understanding of Role of Government, Labour Policy in India.[L2]

3. Workers’ Participation in Management: Concept, Practices and Prospects in India, [L3]

4. Discuss the methods of Quality Circles and other Small Group Activities [L4]

TOPIC/UNIT/ Module : I
Title: Discipline Management & Grievance Handling
Week No 9

CONTENTS
Discipline Management & Grievance Handling

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic Discipline Management & Grievance Handling

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Discipline Management : Misconduct, [L1]

2. Disciplinary action, [L2]

3. Domestic Enquiry, , [L3]

4. Grievance Handling [L4]

TOPIC/UNIT/ Module : II
Title: Strategic HRM & e-HRM
Week No 10

CONTENTS
Strategic HRM & e-HRM
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To familiar with Strategic HRM
2. To be able to manage e-HRM

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Strategic HRM: Meaning, Strategic HRM vs Traditional HRM, [L1]

2. SHRM Process, barriers to SHRM. [L2]

3. Analysis of Nature of e-HRM, e-Recruitment & Selection, [L3]

4. e-Performance Management, e-Learning Methods, Database Management[L4]

COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY DEPARTMENT iﬂl;?lf(i:'lr‘l:lg:tman Resour(éleODE : SEMESTER: 2nd
Mr. DEBAYAN NANDI M.B.A g ) )
MB206
SL . . . . .
Lecture | Unit Topic Description Planned Execution Teaching
No. No No ( to be quoted from syllabus ) Date Date Pedagogy
Describe Meaning, Scope, objectives, and functions PPT
1 1 o 12/4/21 12/4/21 )
1 of HRM, HR as a Factor of Competitive Advantage presentation




Elucidate Structure of HR Department, , Line and

through

2 14/4/21 14/4/21 | z Googl
staff responsibility of HR Managers. i i Moeir:}/\pgog ¢
3 Analyse Environmental factors influencing HRM 15/4/21 16/4/21
Elucidate Human Resource Planning: definition,
4 objective, process of HRP. Supply and Demand 16/4/21 19/4/21
Forecasting techniques
5 Explain Manpower Inventory 19/4/21 21/4/21
P Explain Career Planning& Development. 21/4/21 22/4/21
Explain Succession Planning, Rightsizing,
7 . 22/4/21 23/4/21
Restructuring
Explain Human Resource Information System
8 23/4/21 26/4/21
(HRIS)
9 Explain Process and Sources of recruitment 26/4/21 28/4/21
10 Discuss Methods of selection 28/4/21 29/4/21
11 Explain Interviewing Methods 29/4/21 30/4/21
12 Explain Interviewing Skills and Errors 30/4/21 3/5/21
Definition, objective, process of HRD, Assessment
13 3/5/21 5/5/21
of HRD Needs
14 HRD Methods 5/5/21 6/5/21
Training and Non-Training, Training Process; PPT
15 Designing, Implementation and Evaluation of 6/5/21 7/5/21 presentation
fai through
Tralnerg Prog‘ra.mmes Zoom /Google
16 Induction Training 7/5/21 10/5/21 | Meet App
Developing Managerial Skills for: team
17 management, collaboration, interaction across 10/5/21 12/5/21
business functions
18 Presentation , Negotiation, and Networking 12/5/21 13/5/21
19 Performance Appraisal Systems : Purpose, 13/5/21 14/5)21
Methods
20 Appraisal instruments, 360 degree Appraisal 14/5/21 17/5/21
21 Understanding HR Score Card, Errors in appraisal 17/5/21 19/5/21
22 Potential Appraisal, Appraisal Interview 19/5/21 20/5/21 | PPT
presentation
Compensation Management : Concepts, through
23 c ; 20/5/21 21/5/21 | 7o0m/Google
omponents, Meet App
24 System of Wage Payment 21/5/21 27/5/21
Job evaluation, wage/ salary fixation, incentives,
25 24/5/21 28/5/21
bonus,
ESOPs, Fringe Benefits, Retirement Benefits.
26 . 26/5/21 31/5/21
Compensation Plans
27 Industrial Relations in India: Parties; Management 27/5/21 2/6/21
28 Trade Unions, Industrial Disputes: Trends Explain 28/5/21 3/6/21 PPT i
resentation
29 Collective Bargaining, Settlement Machineries, 31/5/21 4/6/21 ?hrough
Basic understanding of Role of Government, Labour Zoom/Google
30 L . 2/6/21 Meet App
Policy in India
31 Work.ers Participation |r? Man.agement: Concept, 3/6/21
Practices and Prospects in India,
Discuss the methods of Quality Circles and other
32 . 4/6/21
Small Group Activities
33 Discipline Management : Misconduct, 7/6/21 PPT .
presentation
34 Disciplinary action, 9/6/21 through




35 Domestic Enquiry 10/6/21 Zoom/Google
Meet App

36 Grievance Handling 11/6/21
37 Strat‘e'g|c HRM: Meaning, Strategic HRM s 14/6/21

Traditional HRM,
38 SHRM Process, barriers to SHRM. 16/6/21

10 Analysis of Nature of e-HRM, e-Recruitment &
39 . 17/6/21
10 | Selection,

40 e-Performance Management, e-Learning Methods, 18/6/21

Database Management

x) Teaching Strategy/Method (describes instructional methods, usage of ICT, efficient and
engaging instructions and displays the best practices on institutional website)

(x.a) Strategy to support weak students
Involve them in such real life based live business project work/designing of business plan

Learning by real life case incidents (from Economic Times , Business Line, HBR)
Learning by question and answering

Learning by different current industry business models in local areas

Learning by team work (think, pair, share)

Learning by solving numerical problems

Learning by good video lectures and animation

Engage some bright students to put attention on their friends i.e. weak students Encouraging them to
express their point of trouble
Paying extra attention regarding subject matter beyond the class and regular follow up

(x.b) Strategy to encourage bright students
Motivate them to browse the internet and go through the latest invention/developments in the
particular field

Try to encourage them to study beyond the syllabus
Suggest them to follow comparatively advanced and well equipped text books

Encourage them to implement some real life based hand on business oriented project work on the

subject matter

(x.c) Efforts to keep students engaged
Delivering some interesting lectures apart from conventional teaching

Asking random questions to the students found unmindful from the topic
Assigning regular home works and follow up
Engage them by providing interesting problem solving
Introducing some informal business quiz among different groups

XI. Attendance Records

ATTENDANCE SHEET (Lecture)

Subject with code: HUMAN RESOURCE MANAGEMENT

| CODE : MB206

Section: Semester :2nd Discipline: MBA
SL Roll No. Name 12/ | 14/ | 16/ | 19/ | 21/ | 22/ | 23 (26 | 28 |29/ 30/ |3/5 | 5/5
4 4 4 4 4 4 /4 | /4 | /4 | 4 4

1 11900920001 AJAY KUMAR P P P A P P P P P P P P P
PRASAD

2 11900920002 KUSHAL DAM P P A P P A P P A P P P P

3 11900920003 SUROJITPAUL | A A P P A P P P P P P P P

4 11900920004 RUPJIT DUTTA | P P P P P P A P P P P A P

5 11900920005 SIMRAN P P P P P P P A P P P P P
CHOWDHURY

11900920006 BIPLOB P P P P A P P P P P P P P

6 BARMAN

7 11900920007 PRAYANKAR P P P P P P P P P P P P P
DAHAL

8 11900920008 ROHIT THAPA P P P P P P P A P P P P A




11900920009

PRATIK
CHHETRI

10

11900920010

SANKHA
GHOSH

11

11900920011

SOURAYV DAS

12

11900920012

RISHAV
DUTTA

13

11900920014

RINJI SHERPA

14

11900920015

RIYA SARKAR

15

11900920016

RIYA
PRADHAN

16

11900920017

BISWAIIT
BAKSHI

17

11900920018

PRIYADARSINI
MUKHERJEE

18

11900920019

RIYA DEB

19

11900920020

SUSHMA
THAPA

20

11900920022

RUPANKAR
BARMAN

21

11900920023

ANKUSH AICH

22

11900920024

SUPRIYO
GHOSH

23

11900920025

PRIANKA
MUNDA

24

11900920026

NILADRI
BISWAS

25

11900920027

MANISH
CHETTRI

26

11900920028

PRENA GUPTA

27

11900920029

ROHIT ALAM

28

11900920030

ASHMITA
SHARMA

29

11900920031

RUBI SARKAR

30

11900920032

SUBARNA
CHOWDHURY

31

11900920033

ASHISH
SHARMA

32

11900920034

KIRTY DAS

33

11900920035

PRABIR AICH

34

11900920036

SOUMYAJIT
DAS

35

11900920037

PUNAM
KUMARI
GUPTA

36

11900920038

SHUVODEEP
GHOSH

37

11900920039

DEBANGI DAS

38

11900920040

TANMOY DEY

39

11900920041

PRIYANKA
NANDI

40

11900920042

TINNY
SARKAR

41

11900920043

MAINI
SARKAR

42

11900920044

DEBAPRIYA
RAHA

43

11900920045

SOUMYAJIT
GUHA

44

11900920046

SUBHANKAR
DAS

45

11900920047

KAJAL GUPTA

46

11900920048

ARABINDU
BOSE

47

11900920049

RISHAV
DUTTA




11900920050 ANGELA P P P P P P P [P [P |P P P P
48 YOLMO
11900920051 REKHA P P P P P P A P p P P A P
49 POKHREL
11900920052 GHANNANTIK P P P P P P P A p P P P P
50 A BARUA
11900920053 ASMITA P P P P A P P |P [P |P P P P
51 SHERPA
52 | 11900920054 SAMAJIT DEY P P P P
53 | 11900920055 RIYA GURUNG P P P P
11900920056 SITANGSHU P P P P
BANDHU
54 CHATTERJEE
11900920057 ARUNABH P P P P P P P A p P P P P
55 MODAK
56 | 11900920058 SHREYA PALIT A
11900920059 ANINDA P
BHATTACHAR
57 JEE
58 | 11900920060 Deepak Kumar P P P P P P P P P P P P P
SL. | RollNo. Name 6/5 | 7/5 | 10/ |12/ | 13/ | 14/ | 17 | 19 | 20 | 21/ | 27/ | 28/ | 31/5
5 5 5 5 /5 /5 1/5 |5 5 5
11900920001 AJAY KUMAR P P P A P P P P P P P P P
1 PRASAD
2 11900920002 KUSHAL DAM P P A P P A P P A P P P P
3 11900920003 SUROQJITPAUL | A A P P A P P P P P P P P
4 11900920004 RUPJIT DUTTA | P P P P P P A P P P P A P
5 11900920005 SIMRAN P P P P P P P A P P P P P
CHOWDHURY
11900920006 BIPLOB P P P P A P P P P P P P P
6 BARMAN
11900920007 PRAYANKAR P P P P P P P P P P P P P
7 DAHAL
8 11900920008 ROHIT THAPA P P P A A
11900920009 | PRATIK A A |A P P
9 CHHETRI
11900920010 SANKHA P P P A P P P P P P P P P
10 GHOSH
11 | 11900920011 | SOURAVDAS |P [P | A P | A P A |P [P [P |P
11900920012 RISHAV A A | P A P P | P |P P P P
12 DUTTA
13 | 11900920014 RINJI SHERPA P A |P
14 | 11900920015 RIYA SARKAR P P | A
11900920016 RIYA A P
15 PRADHAN
11900920017 BISWAJIT P P P P P P P |P |P |P 3 3 3
16 BAKSHI
11900920018 PRIYADARSINI | P P P P P P A |P |P [P P A P
17 MUKHERJEE
18 | 11900920019 RIYA DEB P A
11900920020 SUSHMA A 3
19 THAPA
11900920022 RUPANKAR P P P P P P P |P |P |P P P P
20 BARMAN
21 | 11900920023 ANKUSH AICH P A P p
11900920024 SUPRIYO A P A A
22 GHOSH
11900920025 PRIANKA A A | P P A P P |P |P |P P P P
23 MUNDA
11900920026 NILADRI P P P P P P A |P |P [P P A P
24 BISWAS
11900920027 MANISH P P P P P P P |A |P |P P P P
25 CHETTRI
26 | 11900920028 PRENA GUPTA A
27 | 11900920029 ROHIT ALAM p




11900920030 ASHMITA P P P
28 SHARMA
29 | 11900920031 RUBI SARKAR
11900920032 SUBARNA
30 CHOWDHURY
11900920033 ASHISH P P P
31 SHARMA
32 | 11900920034 KIRTY DAS P
33 | 11900920035 PRABIR AICH A
11900920036 SOUMYAJIT P
34 DAS
11900920037 PUNAM P P P
KUMARI
35 GUPTA
11900920038 SHUVODEEP P P P
36 GHOSH
37 | 11900920039 DEBANGI DAS
38 | 11900920040 TANMOY DEY
11900920041 PRIYANKA
39 NANDI
11900920042 TINNY P P P
40 SARKAR
11900920043 MAINI P P P
41 SARKAR
11900920044 DEBAPRIYA P P P
42 RAHA
11900920045 SOUMYAJIT P P P
43 GUHA
11900920046 SUBHANKAR P P P
44 DAS
45 | 11900920047 KAJAL GUPTA
11900920048 ARABINDU
46 BOSE
11900920049 RISHAV P P P
47 DUTTA
11900920050 ANGELA P P P
48 YOLMO
11900920051 REKHA P P P
49 POKHREL
11900920052 GHANNANTIK | P P P
50 A BARUA
11900920053 ASMITA P P P
51 SHERPA
52 | 11900920054 SAMAJIT DEY
53 | 11900920055 RIYA GURUNG
11900920056 SITANGSHU
BANDHU
54 CHATTERJEE
11900920057 ARUNABH P P P
55 MODAK
56 | 11900920058 SHREYA PALIT
11900920059 ANINDA
BHATTACHAR
57 JEE
58 | 11900920060 Deepak Kumar P P P
SL Roll No. Name 2/6 | 3/6 | 4/6
11900920001 AJAY KUMAR P P P
1 PRASAD
2 11900920002 KUSHAL DAM | P P A
3 11900920003 SUROJIT PAUL | A A P
4 11900920004 RUPJIT DUTTA | P P P
11900920005 SIMRAN P P P
5 CHOWDHURY
6 11900920006 BIPLOB P P P

BARMAN




11900920007 | PRAYANKAR
DAHAL

11900920008 | ROHIT THAPA
11900920009 | PRATIK

9 CHHETRI
11900920010 | SANKHA

10 GHOSH

11 | 11900920011 | SOURAV DAS
11900920012 | RISHAV

12 DUTTA

13 | 11900920014 | RINJI SHERPA

14 | 11900920015 | RIYA SARKAR
11900920016 | RIYA

15 PRADHAN
11900920017 | BISWAJIT

16 BAKSHI
11900920018 | PRIYADARSINI

17 MUKHERJEE

18 | 11900920019 | RIYA DEB
11900920020 | SUSHMA

19 THAPA
11900920022 | RUPANKAR

20 BARMAN

21 | 11900920023 | ANKUSH AICH
11900920024 | SUPRIYO

22 GHOSH
11900920025 | PRIANKA

23 MUNDA
11900920026 | NILADRI

24 BISWAS
11900920027 | MANISH

25 CHETTRI

26 | 11900920028 | PRENA GUPTA

27 | 11900920029 | ROHIT ALAM
11900920030 | ASHMITA

28 SHARMA

29 | 11900920031 | RUBI SARKAR
11900920032 | SUBARNA

30 CHOWDHURY
11900920033 | ASHISH

31 SHARMA

32 | 11900920034 | KIRTY DAS

33 | 11900920035 | PRABIR AICH
11900920036 | SOUMYAJIT

34 DAS
11900920037 | PUNAM

KUMARI

35 GUPTA
11900920038 | SHUVODEEP

36 GHOSH

37 | 11900920039 | DEBANGI DAS

38 | 11900920040 | TANMOY DEY
11900920041 | PRIYANKA

39 NANDI
11900920042 | TINNY

40 SARKAR
11900920043 | MAINI

41 SARKAR
11900920044 | DEBAPRIYA

42 RAHA
11900920045 | SOUMYAJIT

43 GUHA
11900920046 | SUBHANKAR

44 DAS

45 | 11900920047 | KAJAL GUPTA
11900920048 | ARABINDU

46 BOSE




11900920049 RISHAV P P
47 DUTTA
11900920050 ANGELA P P
48 YOLMO
11900920051 REKHA P P
49 POKHREL
11900920052 GHANNANTIK | P P
50 A BARUA
11900920053 ASMITA P P
51 SHERPA
52 | 11900920054 SAMAJIT DEY
53 | 11900920055 RIYA GURUNG
11900920056 SITANGSHU
BANDHU
54 CHATTERJEE
11900920057 ARUNABH P P
55 MODAK
56 | 11900920058 SHREYA PALIT
11900920059 ANINDA
BHATTACHAR
57 JEE
58 | 11900920060 Deepak Kumar P P
ATTENDANCE SHEET (Tutorial)
Roll No. Name 17/4 | 23/4 | 05/5 | 23/5
1 | 11900920001 AJAY KUMAR PRASAD P P p p
2 | 11900920002 KUSHAL DAM A P A p
3 | 11900920003 SUROJIT PAUL P P P P
4 | 11900920004 RUPJIT DUTTA A p p p
5 | 11900920005 SIMRAN CHOWDHURY A A p p
6 | 11900920006 BIPLOB BARMAN P A A P
7 | 11900920007 PRAYANKAR DAHAL P P p p
g8 | 11900920008 ROHIT THAPA P P A p
9 | 11900920009 PRATIK CHHETRI P P p A
10 | 11900920010 SANKHA GHOSH P P p P
11 | 11900920011 SOURAYV DAS A P A P
12 | 11900920012 RISHAV DUTTA P P p P
13 | 11900920014 RINJI SHERPA A P p P
14 | 11900920015 RIYA SARKAR A A p P
15 | 11900920016 RIYA PRADHAN P A A P
16 | 11900920017 BISWAIJIT BAKSHI P P p p
11900920018 PRIYADARSINI A P A p
17 MUKHERJEE
18 | 11900920019 RIYA DEB P P p P
19 | 11900920020 SUSHMA THAPA A P p P
20 | 11900920022 RUPANKAR BARMAN A A P P
21 | 11900920023 ANKUSH AICH P A A P
22 | 11900920024 SUPRIYO GHOSH P P P P
23 | 11900920025 PRIANKA MUNDA P P A P
24 | 11900920026 NILADRI BISWAS P P P A
25 | 11900920027 MANISH CHETTRI P P P p
26 | 11900920028 PRENA GUPTA A P A p
27 | 11900920029 ROHIT ALAM P P P p
28 | 11900920030 ASHMITA SHARMA A P P p
29 | 11900920031 RUBI SARKAR A A p P
11900920032 SUBARNA p A A p
30 CHOWDHURY




31 | 11900920033 ASHISH SHARMA P P p P
32 | 11900920034 KIRTY DAS A P A P
33 | 11900920035 PRABIR AICH P P p P
34 | 11900920036 SOUMYAIJIT DAS P A A P
11900920037 PUNAM KUMARI p p p p
35 GUPTA
36 | 11900920038 SHUVODEEP GHOSH P P A P
37 | 11900920039 DEBANGI DAS P P p A
38 | 11900920040 TANMOY DEY P P p P
39 | 11900920041 PRIYANKA NANDI A P A P
40 | 11900920042 TINNY SARKAR P P P p
41 | 11900920043 MAINI SARKAR A P P p
42 | 11900920044 DEBAPRIYA RAHA A A P p
43 | 11900920045 SOUMYAIJIT GUHA P A A p
44 | 11900920046 SUBHANKAR DAS P P P p
45 | 11900920047 KAJAL GUPTA A P A p
46 | 11900920048 ARABINDU BOSE P P P p
47 | 11900920049 RISHAV DUTTA P A A p
48 | 11900920050 ANGELA YOLMO P P p P
49 | 11900920051 REKHA POKHREL P P A P
11900920052 GHANNANTIKA p P P A
50 BARUA
51 | 11900920053 ASMITA SHERPA P P P p
52 | 11900920054 SAMAJIT DEY A p
53 | 11900920055 RIYA GURUNG P P P p
11900920056 SITANGSHU BANDHU A P p p
54 CHATTERJEE
55 | 11900920057 ARUNABH MODAK A A P p
56 | 11900920058 SHREYA PALIT P A A p
11900920059 ANINDA p P p p
57 BHATTACHARJEE
58 | 11900920060 Deepak Kumar A P A P

Records of Assignment

Subject with code: HUMAN RESOURCE MANAGEMENT

| CODE : MB206 Section: Semester : 2ND Discipline: MBA

Sl. | Roll No. Name 20/04 12/5

1 11900920001 AJAY KUMAR PRASAD Submitted Submitted

2 11900920002 KUSHAL DAM Submitted Submitted

3 11900920003 SUROJIT PAUL Submitted Submitted

4 11900920004 RUPJIT DUTTA Submitted Submitted

5 11900920005 SIMRAN CHOWDHURY Submitted Submitted

6 11900920006 BIPLOB BARMAN Submitted Submitted

7 11900920007 PRAYANKAR DAHAL Submitted Submitted

8 11900920008 ROHIT THAPA Submitted Submitted

9 11900920009 PRATIK CHHETRI Submitted Submitted (delayed)
10 | 11900920010 SANKHA GHOSH Submitted Submitted
11 | 11900920011 SOURAYV DAS Submitted Submitted
12 | 11900920012 RISHAV DUTTA Submitted Submitted
13 | 11900920014 RINJI SHERPA Submitted Submitted
14 | 11900920015 RIYA SARKAR Submitted Submitted
15 | 11900920016 RIYA PRADHAN Submitted Submitted
16 | 11900920017 BISWAJIT BAKSHI Submitted Submitted

11900920018 PRIYADARSINI Submitted Submitted

17 MUKHERJEE

18 | 11900920019 RIYA DEB Submitted Submitted
19 | 11900920020 SUSHMA THAPA Submitted Submitted
20 | 11900920022 RUPANKAR BARMAN Submitted Submitted




21 | 11900920023 ANKUSH AICH Submitted Submitted
22 | 11900920024 SUPRIYO GHOSH Submitted Submitted
23 | 11900920025 PRIANKA MUNDA Submitted Submitted
24 | 11900920026 NILADRI BISWAS Submitted Submitted
25 | 11900920027 MANISH CHETTRI Submitted Submitted
26 | 11900920028 PRENA GUPTA Submitted Submitted
27 | 11900920029 ROHIT ALAM Submitted Submitted
28 | 11900920030 ASHMITA SHARMA Submitted Submitted
29 | 11900920031 RUBI SARKAR Submitted Submitted (delayed)
11900920032 SUBARNA Submitted Submitted
30 CHOWDHURY
31 | 11900920033 ASHISH SHARMA Submitted Submitted
32 | 11900920034 KIRTY DAS Submitted Submitted
33 | 11900920035 PRABIR AICH Submitted Submitted
34 | 11900920036 SOUMYAIJIT DAS Submitted Submitted
11900920037 PUNAM KUMARI Submitted Submitted
35 GUPTA
36 | 11900920038 SHUVODEEP GHOSH Submitted Submitted
37 | 11900920039 DEBANGI DAS Submitted Submitted
38 | 11900920040 TANMOY DEY Submitted Submitted
39 | 11900920041 PRIYANKA NANDI Submitted Submitted
40 | 11900920042 TINNY SARKAR Submitted Submitted
41 | 11900920043 MAINI SARKAR Submitted Submitted
472 | 11900920044 DEBAPRIYA RAHA Submitted Submitted
43 | 11900920045 SOUMYAIJIT GUHA Submitted Submitted
44 | 11900920046 SUBHANKAR DAS Submitted Submitted
45 | 11900920047 KAJAL GUPTA Submitted Submitted
46 | 11900920048 ARABINDU BOSE Submitted Submitted
47 | 11900920049 RISHAV DUTTA Submitted Submitted
48 | 11900920050 ANGELA YOLMO Submitted Submitted
49 | 11900920051 REKHA POKHREL Submitted Submitted (delayed)
50 | 11900920052 GHANNANTIKA BARUA | Submitted Submitted
51 | 11900920053 ASMITA SHERPA Submitted Submitted
52 | 11900920054 SAMAJIT DEY Submitted Submitted
53 | 11900920055 RIYA GURUNG Submitted Submitted
11900920056 SITANGSHU BANDHU Submitted Submitted
54 CHATTERJEE
55 | 11900920057 ARUNABH MODAK Submitted Submitted
56 | 11900920058 SHREYA PALIT Submitted Submitted
11900920059 ANINDA Submitted Submitted
57 BHATTACHARIJEE
58 | 11900920060 Deepak Kumar Submitted Submitted
XII. INTERNAL ASSESMENT RECORD MB206; MAKAUT Even Semester 2021
Attendance Internal Examination Assignment Total
Sl | RollNo. METIG Total | Marks | 1t | 2nd | Outof20 ngliz (5) / (30)
1 11900920001 AJAY KUMAR PRASAD 5 23 4
2 11900920002 KUSHAL DAM 5 20 4
3 11900920003 SUROJIT PAUL 5 20 5
4 11900920004 RUPJIT DUTTA 5 21 3
5 | 11900920005 | SIMRAN CHOWDHURY 5 20 5
6 | 11900920006 | BIPLOB BARMAN 5 20 3
7 11900920007 PRAYANKAR DAHAL 5 22 5
8 11900920008 ROHIT THAPA 5 22 5
9 11900920009 PRATIK CHHETRI 5 20 4
10 | 11900920010 SANKHA GHOSH 5 23 4
11 | 11900920011 SOURAYV DAS 5 20 4
12 | 11900920012 | RISHAV DUTTA 5 20 5




13 11900920014 RINJI SHERPA 5 21 3
14 | 11900920015 RIYA SARKAR 5 20 5
15 11900920016 RIYA PRADHAN 5 20 4
16 11900920017 BISWAJIT BAKSHI 5 20 5
11900920018 PRIYADARSINI 5 24 5
17 MUKHERJEE
18 11900920019 RIYA DEB 5 22 4
19 11900920020 SUSHMA THAPA 5 21 3
20 11900920022 RUPANKAR BARMAN 5 20 3
21 11900920023 ANKUSH AICH 5 23 4
22 11900920024 SUPRIYO GHOSH 5 20 4
23 11900920025 PRIANKA MUNDA 5 20 5
24 | 11900920026 NILADRI BISWAS 5 21 3
25 11900920027 MANISH CHETTRI 5 20 5
26 11900920028 PRENA GUPTA 5 20 3
27 | 11900920029 ROHIT ALAM 5 22 5
28 11900920030 ASHMITA SHARMA 5 22 5
29 11900920031 RUBI SARKAR 5 20 4
11900920032 SUBARNA 5 23 4
30 CHOWDHURY
31 | 11900920033 | ASHISH SHARMA 5 20 4
32 11900920034 KIRTY DAS 5 20 5
33 11900920035 PRABIR AICH 5 21 3
34 | 11900920036 SOUMYAIJIT DAS 5 20 5
11900920037 PUNAM KUMARI 5 20 4
35 GUPTA
36 | 11900920038 SHUVODEEP GHOSH 5 20 5
37 | 11900920039 DEBANGI DAS 5 24 5
38 11900920040 TANMOY DEY 5 22 4
39 11900920041 PRIYANKA NANDI 5 21 3
40 11900920042 TINNY SARKAR 5 20 3
41 11900920043 MAINI SARKAR 5 23 4
42 11900920044 DEBAPRIYA RAHA 5 20 4
43 11900920045 SOUMYAIJIT GUHA 5 20 5
44 | 11900920046 SUBHANKAR DAS 5 21 3
45 | 11900920047 KAJAL GUPTA 5 20 5
46 11900920048 ARABINDU BOSE 5 20 3
47 11900920049 RISHAV DUTTA 5 22 5
48 | 11900920050 | ANGELA YOLMO 5 22 5
49 11900920051 REKHA POKHREL 5 20 4
11900920052 GHANNANTIKA 5 23 4
50 BARUA
51 11900920053 ASMITA SHERPA 5 20 4
52 11900920054 SAMAJIT DEY 5 20 5
53 | 11900920055 RIYA GURUNG 5 21 3
11900920056 SITANGSHU BANDHU 5 20 5
54 CHATTERJEE
55 11900920057 ARUNABH MODAK 5 20 4
56 | 11900920058 SHREYA PALIT 5 20 5
11900920059 | ANINDA 5 24 5
57 BHATTACHARJEE
58 | 11900920060 Deepak Kumar 5 22 4
Roll No. Name CA1 CA2 1 Internal CA3 Quiz & Case CA4 2nd
Assignment Test (25) Study (25) Internal (25)
1 11900920001 AJAY KUMAR PRASAD 20 23
2 | 11900920002 KUSHAL DAM 20 20
3 | 11900920003 SUROIJIT PAUL 20 20
4 | 11900920004 RUPJIT DUTTA 22 21




5 11900920005 SIMRAN CHOWDHURY 20 20
6 11900920006 BIPLOB BARMAN 23 23
7 11900920007 PRAYANKAR DAHAL 21 22
8 11900920008 ROHIT THAPA 20 22
9 11900920009 PRATIK CHHETRI 20 20
10 | 11900920010 SANKHA GHOSH 21 20
11 | 11900920011 SOURAYV DAS 20 21
12 | 11900920012 RISHAV DUTTA 20 20
13 | 11900920014 RINJI SHERPA 24 25
14 | 11900920015 RIYA SARKAR 22 22
15 | 11900920016 RIYA PRADHAN 20 20
16 | 11900920017 BISWAJIT BAKSHI 20 20
11900920018 PRIYADARSINI 24 25
17 MUKHERJEE
18 | 11900920019 RIYA DEB 23 22
19 | 11900920020 SUSHMA THAPA 22 21
20 | 11900920022 RUPANKAR BARMAN 21 22
21 | 11900920023 ANKUSH AICH 20 23
22 | 11900920024 SUPRIYO GHOSH 20 20
23 | 11900920025 PRIANKA MUNDA 20 20
24 | 11900920026 NILADRI BISWAS 22 21
25 | 11900920027 MANISH CHETTRI 20 20
26 | 11900920028 PRENA GUPTA 23 23
27 | 11900920029 ROHIT ALAM 21 22
28 | 11900920030 ASHMITA SHARMA 20 22
29 | 11900920031 RUBI SARKAR 20 20
30 | 11900920032 SUBARNA CHOWDHURY 21 20
31 | 11900920033 ASHISH SHARMA 20 21
32 | 11900920034 KIRTY DAS 20 20
33 | 11900920035 PRABIR AICH 24 25
34 | 11900920036 SOUMYAIJIT DAS 22 22
35 | 11900920037 PUNAM KUMARI GUPTA 20 20
36 | 11900920038 SHUVODEEP GHOSH 20 20
37 | 11900920039 DEBANGI DAS 24 25
38 | 11900920040 TANMOY DEY 23 22
39 | 11900920041 PRIYANKA NANDI 22 21
40 | 11900920042 TINNY SARKAR 21 22
41 | 11900920043 MAINI SARKAR 20 23
472 | 11900920044 DEBAPRIYA RAHA 20 20
43 | 11900920045 SOUMYAJIT GUHA 20 20
44 | 11900920046 SUBHANKAR DAS 22 21
45 | 11900920047 KAJAL GUPTA 20 20
46 | 11900920048 ARABINDU BOSE 23 23
47 | 11900920049 RISHAV DUTTA 21 22
48 | 11900920050 ANGELA YOLMO 20 22
49 | 11900920051 REKHA POKHREL 20 20
50 | 11900920052 GHANNANTIKA BARUA 21 20
51 | 11900920053 ASMITA SHERPA 20 21
52 | 11900920054 SAMAIJIT DEY 20 20
53 | 11900920055 RIYA GURUNG 24 25
11900920056 SITANGSHU BANDHU 22 22
54 CHATTERJEE
55 | 11900920057 ARUNABH MODAK 20 20
56 | 11900920058 SHREYA PALIT 20 20
11900920059 ANINDA 24 25
57 BHATTACHARJEE
58 | 11900920060 Deepak Kumar 23 22




XIII. NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS NOT SATISFACTORY

Serial No Roll No Name of Student Remedial measures taken by Teacher
1 11900920036 SOUMYAIJIT DAS Wage Calculation
2 11900920039 DEBANGI DAS 360 Degree appraisal method
3 11900920037 PUNAM KUMARI GUPTA Vestibule training
4 11900920038 SHUVODEEP GHOSH
5
6
7

XIV. Records of activities for bright students :

(XV) Analysis of Students performance in the course

INTERNAL ASSESSMENT

UNIVERSITY EXAMINATION

Students
Grades Achievement Total
0]
E
A
B
C
D
F

Total No. of Students

Percentage of Students Achieved the Targeted Course Attainment:

%age of students who
attained target




CONSOLIDATED INTERNAL TEST RECORDS of MB206; MAKAUT Even Semester 2021

(xiii) Analysis of Student Feed Back: MB206 Even Sem 2021

Summative

Formative

Course Survey

CERTIFICATE
I, the undersigned, have completed the course allotted to me as shown below
Sl. No. Semester Subject with Code Total Units/ | Remarks
Chapters

HUMAN RESOURCE
01. MBA 2ND 2021 MANAGEMENT 10

Subject Code: MB206
Date : Signature of Faculty
Submitted to HOD

Certificate by HOD

not satisfactorily.

I, the undersigned, certify that.........

................................... has completed the course work allotted to him/ her satisfactorily/

Date:

Signature of HOD

Submitted to Principal/Director

Date:

Signature of Principal /Director
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PAPER DESCRIPTION: Demonstrate and understanding of
advanced fluid mechanics principles. Implementation of
geotechnical engineering principles. To get a knowledge of
various types of dam and their design criteria. Understand the
different elements of dam.

PAPER CODE : CE 704B




Course Description

Course Title: Hydraulic Structures
Code: CE 704B

Semester: 7' Year: 4"

Name of the Faculty: Pooja Barma

E-mail: poojabarma09@gmail.com

Class Schedule

Lecture
TUESDAY THURSDAY FRIDAY
(10:00 a.m. to 10:50a.m.) (10:00 a.m. to 10:50a.m.) (12:30p.m. to 1:20p.m.)

Hours for meeting students:3 HOURS

TUESDAY (10:00 a.m. to 10:50a.m.) 1 HOUR
THURSDAY (10:00 a.m. to 10:50a.m.) 1 HOUR
FRIDAY (12:30p.m. to 1:20p.m.) 1 HOUR

1) Course Objective

This course is designed to study the fundamental concept, design and maintenance of hydraulic
structures. Also to provide basic understanding of heavy structures like dam have to study. To give
the basic idea of canal regulation, canal headwork and cross-drainage.

i) Course Outcomes

I.  After completion of this course the students are expected to be able to demonstrate
following knowledge, skills and attitudes.

The student will be able to:

Target
) . ) ) . 50% students
col Iiggtﬁl}g/utrge characteristics of various types of dams and their selection will achieve
P ’ 60% marks
) . L 50% students
Perform the reconnaissance survey and, geophysical investigations necessary for . .
CO2 . . . will achieve
selection of suitable dam site
60% marks
50% students
CO3 | Estimate forces acting on a gravity dams and perform stability analysis. will achieve
60% marks




0,
Estimate the seepage loss through embankment dams and suggest necessary 50% students

CO4 . will achieve
remedial measures. 60% marks
0
CO5 | Calculate the discharge through the overflow section and design the appropriate &?If)asgﬁ%irgs

energy dissipation structures. 60% marks

ii.  Once the student has successfully complete this course, he/she must be able to answer
the following questions or perform / demonstrate the following:

Sl. | Question BT
Level
1. | The safety of a hydraulic structure founded on pervious foundation can be ensured by 2
2. | Atrapezoidal notch fall can maintain normal water depth in the upstream channel at 2
3. | According to Khosla’s theory , the exit gradient in the absence of a downstream cut-off is 1
4. | Function of Canal drops 2
5. | According to Bligh’s Creep theory, the creep length is 1
6. | The discharge co-efficient of an Ogee-shaped spillway is 1
7. | What is canal drop structure? 2
8. | Why is canal drop provided? 2
9. | What is Bligh’s theory? 2
10. | What are the different limitations of Bligh’s theory? 2
11 What are barrage and weir? Differentiate them with sketches. 5
An impervious floor of a weir on permeable soil is16 m long and has sheet piles at both the
ends. The upstream pile is 4m deep and the downstream pile is 5m deep. The weir creates a
12. | net head of 2.5m. Neglecting thickness of the weir floor, calculate the uplift pressures at the | 3
junction of the inner faces of the piles with the weir floor, by using Khosla’s theory.
Design the salient dimensions of a siphon well drop for the following particulars. Fall: 3.6m,
13.| general ground level: +163.46m, full supply depth= 75cm, bed level u/s=+162.8m, | 4
discharge= 1cumec, bead width upstream and downstream= 2.4m.
14.| Which of the following CD works carry drainage over the canal? 2




15.

The drainage water is sometimes allowed to join the canal water to augment canal
supplies through a hydraulic structure is called as

16.

The type of canal alignment which involves maximum CD works is a

17.

Earthen dams are

18.

Multiple arch dam is an example of

19.

Which type of dam design gives a wider choice of materials including earth-fill and
rock-fill dams?

20.

A narrow V-shaped valley indicates the choice of

21.

The central core of the zoned embankment type earth dam

22.

A gravity dam is subjected to hydrodynamic pressure caused by

23.

The factor of safety against overturning generally varies between

24,

What is the maximum permissible tensile stress for high concrete gravity dam under
worst conditions?

25.

Calculate the value of minimum base width for an elementary triangular concrete
gravity dam supporting 72 m height of reservoir water and full uplift? (Take specific
gravity of concrete as 2.4 and coefficient of friction as 0.7)

26.

For usual values of permissible compressive stress and specific gravity of concrete, a
high concrete gravity is the one whose height exceeds

27.

Calculate the top width of the dam if the height of water stored is 84m.

28.

A phreatic line in seepage analysis is defined as the line on which pressure is

29.

Calculate the top width of the earth dam of height 50 m.

30.

A gravity dam is subjected to hydrodynamic pressure caused by

31.

What is the value of horizontal destabilizing force caused by the formation of waves in a
storage reservoir having a fetch of 52 km due to high wind of 172 km/h?

32.

A weir is constructed to withstand water 4.5m deep. The floor length is 25m with sheet
piles 5m and 8m deep at either ends. The weir is erected at a distance of 6m on the
upstream end of the floor. Find using Bling’s theory the uplift pressures at 6m, 12m and
18m from the upstream end of the floor and find thickness of the floor at those points.

33.

An earthen dam made of a homogeneous material has the following data: coefficient of
the permeability of dam material = 5x 10-4cm/sec. level of top of dam= 200m. level of
deepest river bed= 178m. H.F.L. of reservoir= 197.5m. Width of the top of dam= 4.5m.
upstream slope= 2:1. Determine the phreatic line of the dam section




The particulars of a concrete dam are-
e RLoftop ofdam =145m
e Freeboard=3

34. e RLofbase=110m
e Top width= 6m

stresses included in the dam in full condition.

e Upstream face inclined at a slope of 0.25(H) : 1(v) for RL 120m upto the base
¢ Downstream face sloped at 0.8 (H) : 1(v) from RL 140 m upto the base

Calculate the forces acting on the dam due to self weight, hydrostatic thrust and uplift
pressure. Determine the stability of the dam when the reservoir is full. Determine the

i) Topic/Unit/Chapter Layout

Topic/Unit/Chapter

Lecture Hours

Laboratory hours

Diversion Head works

Theories of seepage and Design of weirs and Barrages

Hydraulic structures for canals

Cross-Drainage Works

Dam

Earthen Dams

N As W I =

Gravity Dam

NN |N | (O

iv)Textbooks

1. Irrigation Engineering and hydraulic structures, Santosh Kumar Garg, Khanna Publishers
2. lrrigation, water Resources and Water Power Engg. Dr.P.N. Modi, Standard Book

House,Delhi-6

Reference books :
1. Structural Analysis, R. Agor

2. Structural Analysis, (Vol I & Vol I1), S.S.S Bhavikatti, Vikas Publishing House Pvt. Ltd.

(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz / assignment 10
Attendance 5
University Exam/External Exam 70

Total 100




* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

Course target attainment levels:

Attainment Level | Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

(vi) Mapping of Course Outcomes and Program Outcomes:

Course

Program Outcomes PSOs
Qutcomes

1.12. |3. | 4. |5 |6.|7.(8. (9. 10,11, 12| 1. 2.

CO1
CO2 1 1
CO3
CO4
CO5

o

N

N[N
S

1 = courses in which the student will be exposed to a topic (BT level 1& 2)
2 = courses in which students will gain competency in that area (BT level 3-4)
3= courses in which students will master that skill (BT level 5-6)




CO1 to CO4 partially satisfies application of knowledge of mathematics and science in solving engineering
problems. (PO1, PO2).

COG5 partially satisfies application of knowledge of mathematics and science in solving engineering problems. (PO1,
PO2).

CO5 minimally satisfies the condition of designing system components and solutions. (PO3).

(vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration
. Googlemeet, google : .
COo1 Video lectures d go0g Videos & presentation
classroom
. Google meet, google Video lecture,
CO2 Video lectures 9 9009 . :
classroom presentation, videos
, Google meet, google Video lecture
COos3 Video lectures ’ S
classroom presentation
, Google meet, google Video lecture
CoO4 Video lectures ’ S
classroom presentation
, Google meet, google Video lecture
CO5 Video lectures : o
classroom presentation
(ix) A. Weekly Lesson Plan
Week Lectures Tutorial Practical | Assignment
Diversion Head works: Necessity, Difference
between weir and Barrage, Type of Weirs
1 Selection of site, layout and description of each part
Effects of construction of a weir on the
river regime
Causes of failure of weirs on permeable foundation
and their remedies
Theories of seepage and Design of weirs and Assi t1:
) Barrages: Failure of Hydraulic Structures Founded ssignment 1:
on Pervious foundations: i) By piping ii) By Direct Numerical on
uplift weir
Bligh’s creep theory of seepage flow,
Khosla’s theory & concept of flow nets
Concept of exit gradient and critical exit gradient
3
Khosla’s method of independent variable for
determination of pressures and exit gradient for
seepage below a weir or a barrage




Khosla’s method of independent variable for
determination of pressures and exit gradient for
seepage below a weir or a barrage

Necessary corrections, examples

Hydraulic structures for canals: Canal falls —
necessity, locations

Types and description of Ogee fall

Assignment 2:
Numerical on
canal fall

Trapezoidal-notch fall

Syphon well drop. Examples

Cross-Drainage Works: Necessity

Types of cross drainage

Types of cross drainage

Selection of a suitable type of cross drainage

Dam (General): Definition, classification of Dams

Factors governing selection of type of dam,
selection of suitable site for a dam.

Earthen Dams: Introduction, Types of Earthen
Dams

Methods of Construction of earthen Dam. Causes
of failure,

Design Criteria, Determination of line of seepage or
phreatic line in Earthen Dam

Seepage control in Earthen Dam, Examples

Gravity Dam: Definition, Typical cross- section

Forces acting on Gravity Dam

Combination of forces for design




Combination of forces for design
10 Mode of failure and criteria for structural stability Assignment 3:
of Gravity Dams Numerical on
Gravity Dam
Principal and shear stresses
Elementary profile of a Gravity Dam
1" Concept of High and low Gravity Dam
Concept of High and low Gravity Dam
Spillways: Types, Location, Essential requirements
12 Spillway capacity
Components of spillway
13 Energy Dissipators, Stilling basins
B. Daily Lesson Plan
Details
. of
Details of home topics
Lecture TOPIC/UNIT/ | Plan Execution | work/assignment/mini th:t are | Remarks
u 5
CHAPTER date date project/ICT
beyond
used/other
syllabus
(if any)
Diversion Head
works: Necessity,
1 Difference between | 12082020 19-08-2020
weir and Barrage,
Type of Weirs
Selection of site,
layout and
9 description of each 21-08-2020 21-08-2020
part
Effects of 24-08-2020 24-08-2020
3 construction of a
weir on the




river regime

Causes of failure of

weirs on permeable

foundation and their
remedies

25-08-2020

25-08-2020

Theories of seepage
and Design of weirs
and Barrages:
Failure of Hydraulic
Structures Founded
on Pervious
foundations: i) By
piping ii) By Direct
uplift

26-08-2020

26-08-2020

Bligh’s creep theory
of seepage flow,
Khosla’s theory &
concept of flow nets

27-08-2020

27-08-2020

Assignment 1: Numerical on
weir

Concept of exit
gradient and critical
exit gradient

31-08-2020

31-08-2020

Khosla’s method of
independent
variable for

determination of
pressures and exit
gradient for
seepage below a
weir or a barrage

01-09-2020

01-09-2020

Khosla’s method of
independent
variable for

determination of
pressures and exit
gradient for
seepage below a
weir or a barrage

04-09-2020

04-09-2020

10

Necessary
corrections,
examples

08-09-2020

08-09-2020

11

Hydraulic structures
for canals: Canal
falls — necessity,

locations

10-09-2020

10-09-2020

12

Types and
description of Ogee
fall

14-09-2020

14-09-2020

Assignment 2: Numerical on
canal fall

13

Trapezoidal-notch
fall

21-09-2020

21-09-2020

14

Syphon well drop.
Examples

24-09-2020

24-09-2020

15

Cross-Drainage
Works: Necessity

28-09-2020

28-09-2020

16

Types of cross
drainage

01-10-2020

01-10-2020

17

Types of cross
drainage

05-10-2020

05-10-2020

18

Selection of a
suitable type of
cross drainage

08-10-2020

08-10-2020

19

Dam (General):
Definition,
classification of
Dams

13-10-2020

13-10-2020

20

Factors governing
selection of type of
dam,
selection of suitable

15-10-2020

15-10-2020




site for a dam.

21

Earthen Dams:
Introduction, Types
of Earthen Dams

20-10-2020

20-10-2020

22

Methods of
Construction of
earthen Dam.
Causes of failure,

04-11-2020

04-11-2020

23

Design Criteria,
Determination of
line of seepage or

phreatic line in

Earthen Dam

25-11-2020

25-11-2020

24

Seepage control in
Earthen Dam,
Examples

30-11-2020

30-11-2020

25

Gravity Dam:
Definition, Typical
Cross- section

08-12-2020

08-12-2020

26

Forces acting on
Gravity Dam

11-12-2020

11-12-2020

27

Combination of
forces for design

14-12-2020

14-12-2020

28

Combination of
forces for design

22-12-2020

22-12-2020

29

Mode of failure and
criteria for structural
stability of Gravity
Dams

07-01-2021

07-01-2021

30

Principal and shear
stresses

13-01-2021

13-01-2021

Assignment 3: Numerical on
Gravity Dam

31

Elementary profile
of a Gravity Dam

19-01-2021

19-01-2021

32

Concept of High
and low Gravity
Dam

21-01-2021

21-01-2021

33

Concept of High
and low Gravity
Dam

22-01-2021

22-01-2021

34

Spillways: Types,
Location, Essential
requirements

28-01-2021

28-01-2021

35

Spillway capacity

10-02-2021

10-02-2021

36

Components of
spillway

22-02-2021

22-02-2021

37

Energy Dissipators,
Stilling basins

22-02-2021

22-02-2021




(x) Teaching Strategy / Method

(xa) Strategy to support weak students

1. Conduction of extra classes during doubt clearing classes and free slots

2. Special attention towards the weaker students in the class to encourage them

3. Seminar session by the students

(xb) Strategy to encourage bright students
1. Allowing them to help their fellow- mates in clearing the doubts
2. Encouraging them by giving them extra grace marks in internals for their

regularity

3. Making them leaders for conduction of various team works

(xc) Efforts to keep students engaged
1. Conduction of seminars by the students

2. Conduction of quizzes

3. Making them solve assignments on regular basis

(XI) Analysis of Students performance in the course

INTERNAL ASSESSMENT

INTERNAL ASSESMENT RECORD

Subject with code: Hydraulic Structures (CE 704B)

Semester : 7t

Discipline: CE

Internal .
Sl. Roll No. Name Attendance Examination A55|gnn'1ent Total
Total | Marks | 1t | 2nd | Awvg. / Quiz

1 11901317011 Wang Dorjee Tamang 5 3 8 6.5 7.25 7 18
2 11901317012 Souvik Barua 5 4 11.5 11.5 11.5 9 25
3 11901317013 | Shubhadip Ghosh 5 3 12.5 10 11.25 9 2a
4 11901317014 | Sanketh Banik 5 5 10.5 | 10 10.25 8 24
5 11901317015 Rojina Pradhan 5 5 14 14 14 10 29
6 11901317016 | Rhythm Roy 5 4 1> | 105 11.25 9 25
7 11901317017 | Preetam Deb 5 4 125 | 11 11.75 9 25
8 | 11901317018 | Pratik Debnath > 3 9 8.5 8.75 7 19




9 11901317019 Pranav Kumar Mishra 5 3 11 10.5 10.75 8 22
10 | 11901317020 | Piyush Raj 5 4 13 12 12.5 9 6
11 11901317021 Motluba Parveen 5 4 14 14 14 9 27
12 11901317022 Manish Kumar Ray 5 5 95 8.5 9 7 21
13 | 11901317023 | Kishan Kumar Agarwal 5 3 115 | 10 10.75 9 23
14 11901317024 Kaustav Sarkar 5 4 95 9 9.25 9 23
15 | 11901317025 | Gokul Barman 5 4 13 13 13 10 27
16 | 11901317026 | Debosree Roy > 4 12 11.5 11.75 9 25
17 | 11901317027 | Debojyoti Mantri 5 5 14 13 13.5 10 29
18 | 11901317028 | Debojit Basak 5 3 115 | 10.5 11 10 24
19 | 11901317030 | Debjyoti Roy 5 3 115 | 10.5 11 10 24
20 | 11901317031 | Debargho Saha 5 3 9 8.5 8.75 6 18
21 11901317032 Debadrita Majumdar 5 4 12 11.5 11.75 9 25
22 | 11901317033 | Bittu Barman 5 3 13 | 12.5 12.75 9 25
23 | 11901317034 | Bikash Singh 5 4 105 | 95 10 10 24
24 | 11901317035 | Bhaskar Sarkar 5 4 12 11.5 11.75 9 25
25 | 11901317036 | Barna Shreshtra Sarkar 5 4 12.5 12 12.25 9 26
26 | 11901317037 | Avisek Acharya 5 4 125 | 125 125 9 26
27 | 11901317038 | Ashutosh Kumar > 3 11 10.5 10.75 8 22
28 11901317039 | Arpan Mandal 5 4 12 11 11.5 10 25.5
29 | 11901317040 | Anurup Roy 5 4 9 8.5 8.75 7 20
30 | 11901317041 | Anshuman 5 5 10.5 9 9.75 7 22
31 11901317042 Anirban Dutta 5 3 12 9.5 10.75 10 24
32 | 11901317043 | Abhishek Roy 5 4 11.5 10 10.75 10 25
33 | 11901317044 | Abhishek Kumar Singh 5 3 11 10 10.5 9 22.5
34 | 11901318001 | Vivek Gazmer 5 4 125 | 11.5 12 9 25
35 | 11901318002 | Vivek Ekka 5 3 12 11 11.5 9 23.5
36 11901318003 Ujjal Barman > 3 12.5 12 12.25 9 24
37 | 11901318004 | supratim Dutta > 3 12 | 105 11.25 10 25
38 | 11901318006 | Subhankar Sen > 5 14 | 135 13.75 10 28
39 | 11901318007 | Subham Sarkar > 3 105 | 93 10 9 22
40 | 11901318008 | subham Saha > 3 10.5 10 10.25 8 22
41 11901318009 | Shuvam Hazra > 3 10.5 10 10.25 6 20
42 11901318010 | Shubham Sarkar > 5 12.5 12 12.25 7 24
43 | 11901318011 | Shouvik Debnath > 3 9 | 85 8.75 6 18
44 11901318013 | Sanjib Kumar Barman > 5 10 9.5 9.75 6 21
45 11901318014 | Sanchita Sarkar > 4 10 9 9.5 9 22.5
46 | 11901318015 | Ritwik Ghosh > 3 125 | 13 12.75 10 26
47 | 11901318017 | Pritama Roy > 5 11,5 | 105 11 8 24
48 | 11901318018 | Pritam Dutta > 4 13.5 | 13 13.25 9 26
49 11901318019 Pratik Chandra Dey > 4 13.5 13 13.25 9 26




50 | 11901318020 | Pranta Das > 3 11 | 95 10.25 9 22
51 | 11901318021 | Pankaj Kumar Mahato 5 115 | 11 11.25 9 25
52 | 11901318022 | Mukesh Roy > 4 9.5 | 95 9.5 9 23
53 | 11901318023 | Mrinalini Paul > 3 11 | 105 10.75 8 22
54 11901318024 | Moubani Waddedar > 5 9.5 9 9.25 8 23
55 11901318025 Koushik Chandra Sarkar > 4 10 7.5 8.75 9 22
56 | 11901318026 | Jotin Roy > 5 10 10 10 8 23
57 | 11901318027 | Bibhas Basu > 5 12 | 115 11.75 9 26
58 | 11901318028 | Baishakhi Roy > 3 13.5 | 13 13.25 9 25
59 | 11901318029 | Arnab Sarkar > 3 12.5 | 125 12.5 9 24.5
60 | 11901318030 | Arindam Guha > 5 10.5 | 10 10.25 8 23
61 11901318031 | Archisman Karjee > 4 10.5 | 10.5 10.5 8 22.5
62 11901318032 | Anannya Guha 5 3 145 | 11.5 13 10 26
63 | 11901318033 | Alik Raha 5 5 13 | 125 12.75 9 27
(XI) Attainment Record

Course Attainment by students based on COs
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(XIl) University Result




(XI1) Analysis of Student Feed Back

Formative feedback:
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(XIl) Teacher Self-Assessment (at the completion of course)

After completion of the course we observe the following

(i) More classes related to CO4 is needed to improve the attainment

(i) Number of numerical to be solved in class should be increase to make the class more
interactive

(iif) More mock test should be conducted (specially online) to increase the numerical solving pace
of the students.




ATTENDANCE SHEET (Lecture)
Subject with code: Hydraulic Structures (CE 704B)
Semester : 7t Discipline: CE
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1 | 11901317011 | WamePeee oA I p AP |P|AlAlP|P|P|A|lA|lAlP|P|P]|P
Tamang
2 11901317012 | Souvik Barua P/ P|A|P|P|P|P|P|A|lP|P|P|A|A|A|PI|P P
3 | 11901317013 Shg:z::ip P|A|A|A|A|P|P|A|A|A|P|A|P|P|P|A|A]|A
4 11901317014 | SankethBanik | A | A | A | P | P | P | P | A | P | P | A|A]|A P P P P P
5 11901317015 | RojinaPradhan | P | P | P | P | P | P | A | P | A | P | P | P | P P P|A|P|P
6 11901317016 Rhythm Roy P P P P A A A P P P P P P P P P P P
7 11901317017 Preetam Deb P A P P A P A P P P P P A P P P P A
8 11901317018 | PratkDebnath | P | A | A | A | P | A | P | P | P | P | A | P |P P P P | A | A
9 | 11901317019 Pra’,:jivs ::;mar pPlP|lP|P|A|]A|P|A|P|A|P|P|A|P|P|A|A]|P
10 | 11901317020 Piyush Raj Pl P|P|P|P|A|A|P|P|A|A|A]|P P P| A| A | A
11 | 11901317021 Motluba pPlP|P|P|P|P|P|A|P|P|P|P|P|P|P|P|P|P
Parveen
12 | 11901317022 Ma“is;at“mar plpPplP|P|lP|P|AlP|AlP|P|P|P|P|P|P|A]lP
13 | 11901317023 | Khankumar |5 5 b b bl p lp Al P | AlP|P|P|P|P|P|A|lP]|P
Agarwal
141 11901317024 | Kaustavsarkar | P | P | P [P | P | P | P | P |P|P|P|P|P|P|A|A|P|P
15 11901317025 | Gokul Barman P P P A P P P P P P P P P A P P P P
16 11901317026 Debosree Roy P P P P P P P A P P P P P P P P A P
17 | 101317027 | PV |\ A p PP PP |A|P|P|P|[P|P|P|P|P|A|P|P
18 11901317028 Debojit Basak A A A P P A P P P P P P P P P A P p
19 | 11901317030 | DebjyotiRoy | A | A | P | P P plplP|lP|lP|lA]|P P Pl Pl Pl P | P
20 11901317031 | DebarghoSaha | A A A A A A A P A A A P A A A P P A
Debadrita
21 11901317032 ) P P A A A P P A P P P P P P A P P P
Majumdar
22 11901317033 Bittu Barman P P P P P P P A P P A P P P P P A P
23 11901317034 Bikash Singh P P P P P P P P P P P P P P P A A A
24 11901317035 | Bhaskar Sarkar P P P P P P P P P A P P P A P P P P
Barna
25 11901317036 Shreshtra A p p A P P A A P P P A A A P P P P
Sarkar
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1 11901317011 | WemePoee oAl Al p AP | P|A|lAlp|plAalP|lP|lp|lP|lA]|A]|A
Tamang
2 11901317012 Souvik Barua P A P P A P P P P P A A P P P P P P
3 | 11901317013 shézr;:: p AlP|lAlAa|lP|lP|P|lA|lA|lA|P|P|A]lP|P|A|P]|P
4 11901317014 | Sanketh Banik P A A A P P P P P P P P A P P P P P
5 11901317015 | Rojina Pradhan | P P P A A P P P P P P P P P P P P P
6 11901317016 Rhythm Roy A A A A P P P P P P P P P P P P P P
7 11901317017 Preetam Deb P P P P P P P P A P P P P P P P P P
8 11901317018 | Pratik Debnath | A | P Pl A|A|A|A|A|A|A|]A|A|A|A|P|A|A]|A
9 | 11901317019 Pra',‘\ji‘; E;mar AlP|lP|lP|lA|lA|lP|A|lA|lP|A|lP|A|lP|A]P|P]|eP
10 11901317020 Piyush Raj A A A P P P P A P P P P P P P P P P
11 | 11901317021 Motluba PlP|P|P|P|P|A|P|P|P|P|P|P|P|P|A]|P]|eP
Parveen
12 | 11901317022 Ma“is;asumar AlPp|lP|lAalAalAalpP|lP|lP|P|P|lP|lP|P|P|P|P]|P
13 | 11001317023 | Kshankumar o p 5 ) o b A A Al PPl P |P|A|lP|lP|P|P|lP]|P]|P
Agarwal
141 11901317024 | Kaustavsarkar | P | P | A | P | A | A | P | P |A|P|P|Aa|P|P|P|P|P]|P
15 | 11901317025 | GokulBarman | P P P| A | P P P | P Pl A|P|P|P|P]|P P P P
16 11901317026 Debosree Roy P P A P P P P P P P A P P P P P P P
17 | 11901317027 Dﬁ;’:j‘t’gti Pl P|lP|lA|lA|lA|lP|P|P|lP|P|P|P|P|A|P|P]|cP
18 | 11901317028 | DebojitBasak | P P P|A|A]|P Pl A|A|A|A|A|A|A|A|A]|P]|A
19 11901317030 Debjyoti Roy P P P P P P P P P A A A P P P P P P
20 11901317031 | DebarghoSaha | A A P A P P A A A A A P P A P A P A
21 | 11901317032 Debadrita plep|lP|P|lP|lP|P|A|P|P|P|P|P|P|P|P|P|cP
Majumdar
22 11901317033 Bittu Barman P P P P A A P P A A P P P P P A A A
23 11901317034 Bikash Singh P P A P P P P P P A A P P P P P P P
24 11901317035 | Bhaskar Sarkar | A P A A P P P P | A P P A P P P P P P
Barna
25 11901317036 Shreshtra A A P A P P A A p p A P P p P A A A
Sarkar




ATTENDANCE SHEET (Lecture)

Subject with code: Hydraulic Structures (CE 704B)

Semester : 7t Discipline: CE
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26 11901317037 | Avisek Acharya A P P P P P A P P P P P P P P A P A
27 | 11001317038 | ASMUtOsh plep|lp|lPp|lP|lPlAalP|lAalP|lP|lP|lP|P|P|AlP]|P
28 11901317039 Arpan Mandal A P A P A A P P P A P A P P A
29 | 11901317040 Anurup Roy Pl P|P|P|P|P P|P | P|P P | P
30 11901317041 Anshuman P P P A A A A A A A A P P P A A A P

31 11901317042 Anirban Dutta P P A A P P A P P | AP P P P A P P P P

32 11901317043 Abhishek Roy P P P A P P P A A P P P P A P P A P

33 | 11901317044 |  APhishek plp|lAalalalrplP|lAalalPrlalplPr|lP|P|P]|P]|P
Kumar Singh

34 11901318001 Vivek Gazmer A A P P P P P P P P P P P A A A P A

35 | 11901318002 Vivek Ekka P P P P P P A A P P P P P P P P P P

36 11901318003 Ujjal Barman A P P A A A P A P P P P P A P P P A

37 11901318004 | Supratim Dutta | P A A A P P P P P P P P P P P P P P

38 11901318006 | Subhankar Sen P P P P P P P P P P P A A P P P P P

39 11901318007 | Subham Sarkar | A P P P P P A A A P P P P P P A P A

40 | 11901318008 | Subham Saha A P 2] Al A|A 5] P P Al A A p p p p Al A

41 11901318009 | Shuvam Hazra A P 2] A A A 2] P P P A A P A A A P A

42 | 10318010 | R Al p fp P PP |A|A|A|[P|[P|IP|P|P|P|A|P]|A
Shouvik

43 11901318011 Debnath P P P A A P P A A P A A P A P P A P

Sanjib Kumar

44 11901318013 Barman

45 11901318014 | Sanchita Sarkar P P P P P P P P P P A A A P A A A P

46 11901318015 Ritwik Ghosh A P P P P P P P P P P P P P P A P A

47 11901318017 Pritama Roy A A P A A A P A A P P P P A A P P A

48 | 11901318018 | PritamDutta | A | P | P | P | P | P | P | P|P|A|A|A|P|P|P|A|A]|A

49 | 11901318019 PratikDi:a"dra AlP|P|P|P|P|A|A|lA|lP|P|P|P|P|P|A|P|A

50 11901318020 Pranta Das P P P A A P P A A P A A P A P P A P

Pankaj Kumar

51 11901318021 Mahato

52 11901318022 Mukesh Roy A A P P A A A P P A P P A P P P A A
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26 11901317037 | Avisek Acharya P P P P P A P P P P A P P o] A o] P P
27 | 11001317038 | AShUtOsh plep|lPp|P|P|lAalP|P|lAalP|lAalP|P|P|P|P]|P]|P
28 11901317039 Arpan Mandal P A P A P P P A P P A A A A A A A P
29 11901317040 Anurup Roy P P P P P P P A P P P P P P P P P P
30 11901317041 Anshuman A P P P A A A P P P P P P P P A P P
31 11901317042 Anirban Dutta P P P A P P P P P P P P P P P P P P
32 11901317043 Abhishek Roy P P P A P P A P P P A P P P P P P =]
33 | 11901317044 | POMshek a b p i plp i p P PP |A|lP|P|A|lP|P|P|P|P]|P
Kumar Singh
34 11901318001 Vivek Gazmer P P P A A A P P P A A A P P P P P P
35 11901318002 Vivek Ekka P P P P P P P P P P A P P P P P P P
36 11901318003 Ujjal Barman P P P A P P P P P A A P A P A P P P
37 11901318004 | Supratim Dutta P P P P P P P P P P P A A P A [ P A
38 11901318006 Subhankar Sen P A A P P P P p P A A A P P P P P P
39 11901318007 | Subham Sarkar P P P P P A P P P P P P P A P P P P
40 11901318008 Subham Saha A A P P P P A A A P A P A A P A P P
41 11901318009 | Shuvam Hazra A A [ A A A P A P P A P A P A A A P
42 | 11901318010 Sr;l;t:::rm PlP|lP|P|P|A|P|P|A|]A|P|P|P|P|P|A|A]|A
Shouvik
43 11901318011 Debnath A A P A P P A P A P P P P P P P P P
44 | 11001318013 | SAMbKumar 1\t p o b plp | plp|p|lAalAlP|P|P|A|lP|P|P]|P
Barman
45 11901318014 | Sanchita Sarkar | A A A [ A A A P =] 2} A P [=] p [=] P P p
46 | 11901318015 | Ritwik Ghosh p P P | P P | A P | A|A]|P P P P p Pl P | P P
47 | 11901318017 Pritama Roy p p Pl A|A]|P p P Pl Al Al AP Pl A|A]| A )
48 | 11901318018 | Pritam Dutta Al AP p Pl A | A P P P P P P p Pl P | P p
49 | 11901318019 Pra“kDf;a“dra PlP|P|P|P|AlP|P|lP|A|AalP|P|P|P|P|P]|P
50 | 11901318020 Pranta Das Al A P | A P P | A P P | A P P P Pl A P P P
51 | 11901318021 | Penk@kumar fop o b p Al p | p P lAlP|P|A|lA|lAlP|P|P|P|P
Mahato
52 | 11901318022 Mukesh Roy p P | A P P P | A | P P P P P P | A P P P p
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Koushik

55 | 11901318025 | . e . o P P P P P P P P P P P P

56 | 11901318026 Jotin Roy 2] p P A p

57 | 11901318027 Bibhas Basu P P A A P P A A P A A p p p P p p

58 | 11901318028 | BaishakhiRoy | A | P | p | p | p | A | p P|lA]|DP P{p|A|P|P|]A]A|P

59 11901318029 Arnab Sarkar P P P P P P P P P P P P P P P P P P

60 11901318030 | Arindam Guha P P P P P P P P P P P P P P P P P P

61 | 11901318031 Ar,i?j;n:" AlA|lP|A|A|lA|lP|A|lA|P|A|A|lP|P|P|P|P]|P

62 11901318032 | Anannya Guha P P P A P P P P A P A A P A P P P P

63 11901318033 Alik Raha A A P P P P P A P P P P A P P P P P
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Course File

Course Title: Industrial Relations

Code: HR404

Semester 4th, Year 2nd

Name of the Faculty: Debayan Nandi

E-mail: debaisit@gmail.com

Class Schedule of HR404 (Even Sem’2019)

Lecture Tutorial/
Remedial class

Monday 3.00 PM - 3.50 PM
Tuesday 12.30 PM - 1.20 PM 4.40-5.10 pm
Wednesda 10.50 AM-11.40 AM
y
Thursday 2.10 PM - 3.00 PM
Friday 1.30-2.10 pm

Hours for meeting students:

Day Time
Monday 01.30 PM - 02.00 PM
Tuesday 04.40 PM - 05.00 PM
Wednesday 04.40 PM - 05.00 PM
Thursday 01.30 PM - 02.00 PM

| i) Course Objective

e To investigate the nature of the relationship that exists between an employer and his or her

employees — or the employment relationship, as it is generally known.
To introduce students to the theories, institutions and practices of Industrial Relations.

To examines the role and objectives of the main actors in the employment relations — employers,
employees and trade unions and the government, and their interactions in collective bargaining,
employee involvement/participation, conflict resolution and expression and the termination of the

employment relationship

| ii) Course Outcomes

i.

The student will be able to:

After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

(Analyzing, Evaluating)

Description of Course Outcomes Target
col Demonstrate descriptive knowledge of the field of industrial relations. 60%
(Knowledge, Comprehending, Remembering)
Apply the essential concepts of industrial relations and their interrelationship at the
CO2 - : . ; 60%
personal, organisational and national levels (Knowledge, Comprehending, Applying)
Recognize and consider the social, historical and equity issues within industrial relations.
COo3 . . 60%
(Comprehending, Applying )
Investigate solutions to industrial relations problems based on research and assessment of
CO4 | current practices. (Analyzing) 60%
Communicate the knowledge of industrial relations in both written and verbal formats
CO5 | reactive to both audience and purpose. 60%




ii.  Once the student has successfully complete this course, he/she must be able to answer the following

uestions or perform/demonstrate the following:
Sl Question BT Level
L State the System Model of IR BT 1
2. Explain the Problems of Industrial Workers BT 2
3. Elucidate Origin, Growth, Structure and Management of Trade Unions BT 3
4. Analyze Role of Government and State, Role of Management, Role of Trade Unions. BT 4
5. State the features and relative merits & demerits of Settlement of Disputes BT 2
6. Give an analytical overview of Prerequisites, Process, Negotiating Skills and BT 4
Strategies
7. Evaluate the role of Workers’Participation Schemes in India - Works Committee, Joint BT S
Management Council, Worker
8. State the Meaning & Features of Statutory and Non-Statutory Provisions of Labour BT 1
Welfare
9. Elucidate the concepts of Misconduct, Disciplinary Action, Domestic Enquiry, BT S
Grievance Handling
10. How do you Evaluate Wage Negotiation strategies ? BT 3
| iii) Topic/Unit/Chapter Layout
. . Lecture . .
Topic/Unit/Chapter Hours Tutorials/Remedial
Industrial Relations : Concept, Approaches to IR, Parties to IR, System 4 System Model of IR
Model of IR
Industrial Worker in India : Rise of Industrial Workers, Profile of
Industrial Workers in India, Problems of Industrial Workers 2 Problems of Industrial Workers
(absenteeism, commitment, Work Ethics)
Trade Unionism in India : Origin, Growth, Structure and Management L , L
. . . . Unionisms, Employers’ Organisations
of Trade Unions, Recognitions, Leadership, Trade Unionisms, 4 in India
Employers’ Organisations in India, Managerial Associations.
Industrial Relations in India : Labour Policy in Five Year Plans,
Tripartism, Role of Government and State, Role of Management, Role of 6 Role of Government
Trade Unions.
Industrial Disputes : Causes, Types, Trends and Settlement of .
1 fD
Disputes (Internal Options, Third Party Machinery). 4 Settlement of Disputes
Co.llectlve Barga.lnlng : Theories, Prerequlslt.es: Process, Negotlgtlng Productivity Bargaining, Growth of
Skills and Strategies, Agreement —content, Validity, Implementation, 4 C . o .
. iy . . . ollective Bargaining in India
Productivity Bargaining, Growth of Collective Bargaining in India
Workers’ Participation in Management : Concept, Purpose and
Practices in other countries; Workers Participation Schemes in India - Works Committee, Joint Management
Works Committee, Joint Management Council, Worker - Director, Shop 4 Council, Worker - Director, Shop
Council and Joint Council, WPM, EPM; Problems and Prospects in India; Council and Joint Council, WPM
Quality Circles - Concept and Practices in India.
Labour Welfare and Industrial Relations : Concept, Purpose, . . e
. ; . Conventions and its application in
Statutory and Non-Statutory Provisions, ILO Conventions and its 4 . )
L . , . . . India, Workers
application in India, Workers’ Education Programmes in India.
Employee Discipline : Meaning Types, Misconduct, Disciplinary i )
Action, Domestic Enquiry, Grievance Handling. 4 Grievance Handling
g?ss;uigsldles - Wage Negotiation, Disciplinary Action, Industrial 4 Industrial Disputes




| IV) Textbooks

e Marchington, M. : Managing Industrial Relations, McGraw Hill.
Monapppa, Arun : Industrial Relations, Tata McGraw Hill.

Ramaswamy, E. A. : Managing Human Resources, Oxford University Press.
Venkata Ratnam, CS: Industrial Relations, OUP

Govt. of India : Report of the National Commission on Labour

| (v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 50
Assignment 40
Quiz 10
Attendance 5
University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are considered in a
scale of 15.

V. Course target attainment levels:

Attainment Level Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade

Target has been set on the basis of last year’s performance / result by the students, student quality this year
and difficulty level of the course.

University Grading System:

Grade Marks

0 90% and above
E 80 - 89.9%

A 70 -79.9%

B 60 - 69.9%

C 50 - 59.9%

D 40 - 49.9%

F Below 40%

Course target attainment levels for university assessment:

Target (No. of Students) Target Level of CO (Marks) in point Attainment Level
<499 % 7 1
50-59.9% 7 2
60 % and above 7 3

Overall Course Attainment Target = 60% of the students will get 7 points.



VI. Mapping of Course Outcomes and Program Outcomes:

Course Outcomes Program PSOs
Outcomes
C HR404.1 1 1 1
C HR404.2 1 1 1 1
C HR404.3 1 1 1 1
C HR404.4 1 1 1 1
C HR404.5 1 1

1 = courses in which the student will be exposed to a topic (BT level 1& 2)
2 = courses in which students will gain competency in that area (BT level 3-4)

3 = courses in which students will master that skill (BT level 5-6)

CO1 to COS5 partially satisfies application of knowledge of scientific management in solving real life Shop floor Management

problems. (PO1, PO2).

CO1 to CO4 partially satisfies the concept of individual and team work.
CO1 to COS5 partially satisfies the concept of applied management science, mathematics through mathematical & operations
research tools and demonstrate proficiency in use of software to be required to practice Production/Operations related

managerial profession.

| (vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration

CHR404.1 Structured, partially supervised Power p01.nt presentation, real Assignment, Quiz, Internal
life example

C HR404.2 Structured, partially supervised Class Lectures, Pgwer point Assignment, Quiz, Internal
presentation

C HR404.3 Structured, partially supervised Class Lectures, Pgwer point Assignment, Quiz, Internal
presentation

C HR404 4 Structured, partially supervised Class Lectures, Pc.)wer point Tutorial, Assignment, Quiz,
presentation Internal

C HR404.5 Structured, partially supervised Class Lectures, real life Tutorial, Assignment, Quiz,

example Internal

| (viii) Assessment Methodology

Outcome Assessment Tool

Specific Question/activity aligned to the
Outcome

C.HR404.1, CHR404.2, C.HR404.3, | Internal Test

C.HR404.4, CHR404.5

1. Discuss importance of IR in the industry

2. Explain the evolution of Trade Unionism in
Indian industries

3. Analyze Role of Government and State, Role
of Management, Role of Trade Unions

4. State the features and relative merits &
demerits of Settlement of Disputes




5. Evaluate the role of Workers’Participation
Schemes in India - Works Committee, Joint
Management Council, Worker

6. Discuss Growth of Collective Bargaining in
India

7. Explain the steps of Productivity Bargaining,

8 Discuss the objectives and benefits of
Workers’ Education Programmes in India

C.HR404.2, C.HR404.3, CHR404.4 | Assignment

1. Explain the steps of Grievance Handling

2. Give a brief account of Problems of
Industrial Workers (absenteeism,
commitment, Work Ethics)

3. Write short notes on Managerial
Associations

4. Describe Labour Policy in Five Year Plans

C.HR404.1, C.HR404.2, C.HR404.3, | End of Semester
C.HR404.4, C.HR404.5 Test

1. State the features and relative merits &
demerits of Settlement of Disputes

2. Evaluate the role of Workers’Participation
Schemes in India - Works Committee, Joint
Management Council, Worker

Discuss importance of IR in the industry

3. Explain the evolution of Trade Unionism in
Indian industries

4. Analyze Role of Government and State, Role
of Management, Role of Trade Unions

5. Explain Quality Circles - Concept and
Practices in India.

6. Discuss Growth of Collective Bargaining in
India

7. Explain the steps of Productivity Bargaining,
8 Discuss the objectives and benefits of
Workers’ Education Programmes in India

9. Case studies

10. Distinguish between Tripartite and
Bipartite agreements

11. What are the different Approaches to IR ?

(ix) A. Weekly Lesson Plan

Lectures Tutorial Assignment
Week ] / g
Remedial Class
Industrial Relations : Concept, Approaches to IR,
Week 1 System Model of IR
ee Parties to IR, System Model of IR y
Industrial Worker in India : Rise of Industrial
Workers, Profile of Irlldustrlal Workers in In.dla, Problems of Industrial
Week 2 Problems of Industrial Workers (absenteeism, Worker
commitment, Work Ethics) orkers
Trade Unionism in India : Origin, Growth Explain the steps of Grievance
Trade Unionism in India : Structure and Management Handling
of .Trgde Unions, Recogmtlons,_ Le.adersh.lp, Tra(_ie Unionisms, Employers’
Week 3 Unionisms, Employers’ Organisations in India, Oreanisations in India
Managerial Associations. Industrial Relations in India : §
Labour Policy in Five Year Plans
Week 4 Tripartism, Role of Governmfent and State, Role of Role of Government
Management, Role of Trade Unions.
Industrial Disputes : Causes, Ty;?es, Tre.nds and . Describe Labour Policy in Five
Week 5 Settlement of Disputes (Internal Options, Third Party | Settlement of Disputes

Machinery).

Year Plans




Collective Bargaining : Theories, Prerequisites, Productivity
Week 6 Process, Negotiating Skills and Strategies, Agreement — | Bargaining, Growth of
content, Validity, Implementation, Productivity | Collective Bargaining in
Bargaining, Growth of Collective Bargaining in India. India
Workers’ Participation in Management : Concept, . .
Purpose and Practices in other countries; Workers’ Works Committee, Joint
Participation Schemes in India - Works Committee, | Management Council,
Week 7 Joint Management Council, Worker - Director, Shop Worker - Director, Give a brief account of Problems
Council and Joint Council, WPM, EPM; Problems and | Shop Council and Joint | °f . .
Prospects in India; Quality Circles - Concept and Council, WPM Industrial Workers (absenteeism,
Practices in India. commitment, Work Ethics)
Labour Welfare and Industrial Relations : Concept, ) )
Purpose, Statutory and Non-Statutory Provisions, ILO Statutory and Non- Write short notes on Managerial
Week 8 Conventions and its application in India, Workers’ Statutory Provisions Associations
Education Programmes in India
Employee Discipline : Meaning Types, Misconduct, Disciplinary Action,
Week 9 Disciplinary Action, Domestic Enquiry, Grievance Domestic Enquiry,
Handling Grievance Handling
Week 10 Case St.udie-s - Wage Negotiation, Disciplinary Action,
Industrial Disputes

B. Topic/Chapter wise Weekly Lesson Plan

TOPIC/UNIT/ Module: I
Title: Introduction to Industrial Relations
Week No 1

CONTENTS
Discussion of Course outcome and program outcome.
Introduction to Industrial Relations

Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:

1. To be familiar with the basic characteristics of industrial relations
2. To aware & conceptualize model of IR

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Concept of IR [L1]

2. Discuss Parties to IR [L2]

3. Describe System Model of IR [L3]

4. Elucidate different Approaches to IR [L4]

TOPIC/UNIT/ Module: 1
Title: Industrial Worker in India
Week No 2

CONTENTS
Discussion of Course outcome and program outcome.
Introduction to Industrial Relations

Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:

1. To be familiar with the basic characteristics of industrial relations
2. To aware & conceptualize model of IR

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Rise of Industrial Workers, Profile of Industrial Workers in India [L1]

2. Problems of Industrial Workers (absenteeism, commitment, Work Ethics) [L2]

3. Describe Origin and Growth of Trade Unionism in India [L3]

4. Elucidate Structure of Trade Union [L4]




TOPIC/UNIT/ Module: I
Title: Trade Unionism in India
Week No 3

CONTENTS
Discussion on Industrial Worker in India

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
Industrial Worker in India &

Introduction of Trade Unionism in India

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Management of Trade Unions. [L1]

2. Explain the factors determining Recognitions, Leadership in Trade Unions. [L2]

3. Explain Employers Organisations in India [L3]

4. Explain Managerial Associations [L4]

TOPIC/UNIT/ Module:I
Title: Labour Policy of India
Week No 4

Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:
1. Labour Policy of India

2. Role of Central & State Government

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Labor Policy in Five Year Plans (L1 )

2. Tripartism (L2)

3. Role of Government and State, Role of Management, [L3]

4. Role of Trade Unions [L4]

TOPIC/UNIT/ Module:I
Title: Industrial Relations in India
Week No 5

CONTENTS
Different Industrial Disputes

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Details of Role of Managers to resolve industrial disputes

2. How to Settle of Disputes?

3. How to Conduct Structural Implementation, Functional Implementation?

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Causes of Industrial Disputes, [L1]

2. Explain the Types of Industrial Disputes, [L2]

3. Explain the Trends of Industrial Disputes [L3]

4. Settlement of Disputes (Internal Options, Third Party Machinery). [L4]

TOPIC/UNIT/ Module: 1
Title: Industrial Disputes
Week No 6

CONTENTS




Concept and application of Collective Bargaining

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. Implementation of Collective Bargaining

2. Strategic actions for Productivity Bargaining

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the conceptual basics behind Theories, Prerequisites, [L1]

2. Explain the conceptual basics behind Process, Negotiating Skills and Strategies, Agreement content, [L2]

3. Explain Validity, Implementation, Productivity Bargaining, [L3]

4. Explain Growth of Collective Bargaining in India [L4]

TOPIC/UNIT/ Module : I
Title: Collective Bargaining
Week No 7

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. Concept of WPM

2. Different schemes of WPM

3. To be familiar with Quality Circles

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the WPM Concept, Purpose and Practices in other countries [L1]

2. Workers Participation Schemes in India - Works Committee, Joint Management Council, Worker - Director,
Shop Council and Joint Council [L2]

3. EPM; Problems and Prospects in India [L3]

4. Discuss the Quality Circles - Concept and Practices in India [L4]

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. Concept of WPM

2. Different schemes of WPM

3. To be familiar with Quality Circles

TOPIC/UNIT/ Module : I
Title: Workers’ Participation in Management
Week No 8

CONTENTS

Labour Welfare and Industrial Relations

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To be familiar with the different provisions of labour welfare
2. To be familiar with Workers Education schemes

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Concept, Purpose of Labour Welfare [L1]

2. Mention the Statutory and Non-Statutory Provisions of Labour Welfare. [L2]

3. To understand the ILO Conventions and its application in India [L3]

4. Workers’ Education Programmes in India [L4]

TOPIC/UNIT/ Module : I
Title: Labour Welfare and Industrial Relations
Week No 9




CONTENTS
Employee Discipline

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To familiar with real life problems
2. To be able to take strategic decisions in adverse situations

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Meaning & Types of Employee Discipline,

2. Misconduct, Disciplinary Action,

3. Domestic Enquiry,

4. Grievance Handling

TOPIC/UNIT/ Module : II
Title: Case Studies
Week No 10

CONTENTS
Case Studies
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To familiar with real life problems
2. To be able to take strategic decisions in adverse situations
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Case on Wage Negotiation
2. Case on Disciplinary Action
3. Case on Industrial Disputes
4. Presentation

COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY DEPARTMENT | SUBJECT: Industrial Relations .
Mr. DEBAYAN NANDI M.B.A CODE : HR404 SEMESTER: 4TH
SL . : - . .
Lecture | Unit Topic Description Planned Execution Teaching
No. No No ( to be quoted from syllabus ) Date Date Pedagogy
1 Explain Concept of IR 11/2/19 13/2/19
1 2 Discuss Parties to IR 13/2/19 15/2/19
3 1 Describe System Model of IR 16/2/19 16/2/19
4 Elucidate different Approaches to IR 19/2/19 19/2/19 | Traditional
in Ri i i Chalk & Talk
5 Explaln_Rlse of lndu.strlal Workers, Profile of 20/2/19 26/2/19 | using Black
2 , | Industrial Workers in India board + PPT
Problems of Industrial Workers (absenteeism, presentation
6 22/2/19 27/2/19
commitment, Work Ethics) 12/ 12/
g pescrl.be Origin and Growth of Trade Unionism 23/2/19 1/3/19
3 3 in India
9 Elucidate Structure of Trade Union 26/2/19 2/3/19
10 Explain Management of Trade Unions. 27/2/19 5/3/19 | Traditional
4 4 i ini iti Chalk & Talk
1 Explain t}_le factors dete.rmlnlng Recognitions, 1/3/19 12/3/19 | using Black
Leadership in Trade Unions.




board + PPT

12 Explain Employers Organisations in India 2/3/19 15/3/19 presentation
13 Explain Managerial Associations 5/3/19 16/3/19
14 Labor Policy in Five Year Plans 6/3/19 19/3/19
15 Tripartism 8/3/19 20/3/19
16 Role of Government and State in Labor Policy 9/3/19 22/3/19
5 17 5 | Role of Management in Labor Policy 10/3/19 | 24/3/19
18 Role of Trade Unions in Labour Policy 12/3/19 | 26/3/19
P 19 Explain Causes of Industrial Disputes 15/3/19 2/4/19
20 6 | Explain the Types of Industrial Disputes 16/3/19 3/4/19
21 Explain the Trends of Industrial Disputes 19/3/19 5/4/19
Settlement of Disputes (Internal Options, Third
22 Party Machinery). 20/3/19 6/4/19
Explain the conceptual basics behind Theories, Traditional
23 Prerequisites 221315 O/ ﬁ?::,ng( gl]g;ik
7 7 | Explain the conceptual basics behind Process, board + PPT
24 Negotiating Skills and Strategies, Agreement 23/3/19 | 13/4/19 | presentation
content
ot Explal.n Yalldlty, Implementation, Productivity 25/3/19 | 16/4/19
Bargaining,
26 Explain Growth of Collective Bargaining in India 26/3/19 | 17/4/19
27 !Explam the WP.M Concept, Purpose and Practices 2/4/19 19/4/19
in other countries
Workers Participation Schemes in India - Works N
28 Committee, Joint Management Council, Worker - | 3/4/19 | 20/4/19 Eﬁzfﬁtgr%aallk
8 8 | Director, Shop Council and Joint Council using Black
29 EPM; Problems and Prospects in India 5/4/19 | 23/4/19 E;’:Srsn:alzﬁ
Discuss the Quality Circles - Concept and
30 Practices in India 6/4/19 24/4/19
31 Concept, Purpose of Labour Welfare 8/4/19 25/4/19
Mention the Statutory and Non-Statutory
32 Provisions of Labour Welfare. 9/4/19 27/4/19
: . Traditional
33 To ltmd.erst_and ‘Fhe ILO Conventions and its 12/4/19 | 30/4/19 | Chalk& Talk
9 9 | application in India using Black
34 Workers’ Education Programmes in India 13/4/19 | 1/5/19 E;’;‘Srgn:;i;
35 Meaning & Types of Employee Discipline 16/4/19 3/5/19
36 Misconduct, Disciplinary Action 17/4/19 7/5/19
37 Domestic Enquiry 19/4/19 8/5/19 | Traditional
10 38 10 Grievance Handling 20/4/19 | 10/5/19 Cs;lkg‘lgik
u.
39 Case on Wage Negotiation & Disciplinary Action 23/4/19 | 11/5/19 boargd +PPT
40 Case on Industrial Disputes 24/4/19 | 12/5/19 | presentation

x) Teaching Strategy/Method (describes instructional methods, usage of ICT, efficient and
engaging instructions and displays the best practices on institutional website)

e Learning by real life case incidents (from Economic Times, Business Line, HBR)
e Learning by question and answering
e Learning by different current industry business models in local areas
e Learning by team work (think, pair, share)
e Learning by solving numerical problems
e Learning by good video lectures and animation
(x.a) Strategy to support weak students
e Involve them in such real life based live business project work/designing of business plan
e Engage some bright students to put attention on their friends i.e. weak students Encouraging them to
express their point of trouble




e Paying extra attention regarding subject matter beyond the class and regular follow up

(x.b) Strategy to encourage bright students
e Motivate them to browse the internet and go through the latest invention/developments in the
particular field
e Try to encourage them to study beyond the syllabus
Suggest them to follow comparatively advanced and well equipped text books
e Encourage them to implement some real life based hand on business oriented project work on the
subject matter
(x.c) Efforts to keep students engaged
e Delivering some interesting lectures apart from conventional teaching
Asking random questions to the students found unmindful from the topic
Assigning regular home works and follow up
Engage them by providing interesting problem solving
Introducing some informal business quiz among different groups

XI. Attendance Records

ATTENDANCE SHEET (Lecture)

Subject with code: Industrial Relations (HR404) Section: HR
Semester :4th Discipline: MBA
Sl Roll No. Name 13/ [ 15/ [ 16/ [ 19/ [ 26/ [ 27/ [ 1/ [ 2/ [5/ [12/ [ 15/ [ 16/ | 19/3
2 2 2 2 2 2 3 3 3 3 3 3
1 11900917011 SHAMBHAVI P P P A P P P P P P P P P
JHA
2 11900917025 PINKEY DEY P P A P P A P P A
11900917027 NILIMI SEMA
4 11900917031 MOUSHUMI P P P P P
GHOSH
5 11900917035 MADHUPARNA P P P P P P P A P P P P P
CHATTERJEE
P P P P A P P P P P P P P
6 11900917039 HARSA SINGH
- 11900917041 CHANDRA P P P P P P P P P P P P P
KANTA KUMARI
8 11900917042 BASUNDHARA P P P P P P P A P P P P A
PRADHAN
9 11900917046 ASHIKA A P P P A A P P P P P P P
DANGAL
SL. Roll No. Name 20/ [ 22/ |25/ |26/ [2/4 [3/4 |5/ |6/ [8/ [13/ |16/ | 17/ | 19/4
3 3 3 3 4 4 4 4 4 4
1 11900917011 SHAMBHAVI ]HA P P P A P P P P P P P P P
2 11900917025 | PINKEY DEY P P A P P A P P A P P P P
11900917027 | NILIMI SEMA A A P P A P P P P P P P P
4 11900917031 | MOUSHUMI P P P P P P A P P P P A P
GHOSH
5 11900917035 | MADHUPARNA P P P P P P P A P P P P P
CHATTERJEE
P P P P A P P P P P P P P
6 11900917039 HARSA SINGH
7 11900917041 | CHANDRA P P P P P P P P P P P P P
KANTA KUMARI
8 11900917042 | BASUNDHARA P P P P P P P A P P P P P
PRADHAN
9 11900917046 | ASHIKA DANGAL P P P P P P P A P P P P P
Sl Roll No. Name 20/ [ 23/ (247 [26/ [27/ [30/ [1/ [3/ [7/ [8/5 |10/ | 11/ | 14/5
4 4 4 4 4 4 5 5 5 5 5
11900917025 | PINKEY DEY P P A P P A P P | A p p
3 11900917027 | NILIMI SEMA A A P P A P P P P P P




4 11900917031 | MOUSHUMI P P P P P P A P P P P A P
GHOSH
5 11900917035 | MADHUPARNA P P P P P P P A P P P P P
CHATTERJEE
11900917039 P P P P A P P P P P P P P
6 HARSA SINGH
7 11900917041 | CHANDRA P P P P P P P P P P P P P
KANTA KUMARI
8 11900917042 | BASUNDHARA P P P P P P P A P P P P P
PRADHAN
9 11900917046 | ASHIKA DANGAL | P P P P P P P A P P P P P
ATTENDANCE SHEET (Tutorial)
19/0 | 27/2
5/2/ 8/3/ | 19/3/ | 12/4/ 18/4/ | 29/4/ | 2/5/
Roll No. Name 2019 | 2/ / 2019 | 2019 | 2019 2019 | 2019 | 2019
2019 2019
1 | 11900917011 | SHAMBHAVIJHA P P P P P P P P P
2 | 11900917025 | PINKEY DEY A P A P P P P P P
3 11900917027 | NILIMI SEMA P P P P A P P P P
4 11900917031 | MOUSHUMI GHOSH A P P P P P P A P
11900917035 | MADHUPARNA
5 CHATTERJEE A A P P P P P P A
6 11900917039 | HARSA SINGH P A A P A P P P P
; 11900917041 EI{IJ?AI\ILI?{II%A KANTA p p p p p p p p p
8 11900917042 | BASUNDHARA PRADHAN P P A P P P P P P
9 11900917046 | ASHIKA DANGAL P P P A P P A P P
Records of Assignment
Subject with code: IR (HR404) Section: HR
Semester :4th Discipline: MBA
Sl Roll No. Name 20/3/19 5/4/19 17/4/19 27/4/19
1 11900917011 | SHAMBHAVI JHA Submitted Submitted Submitted Submitted
2 11900917025 | PINKEY DEY Submitted Submitted Submitted (delayed) | Submitted
3 11900917027 | NILIMI SEMA Submitted Submitted Submitted Submitted
4 11900917031 | MOUSHUMI GHOSH Submitted Submitted Submitted Submitted
5 11900917035 | MADHUPARNA Submitted Submitted Submitted Submitted
CHATTERJEE
6 11900917039 | HARSA SINGH Submitted Submitted Submitted Submitted (delayed)
7 11900917041 | CHANDRA KANTA Submitted Submitted Submitted Submitted
KUMARI
8 11900917042 | BASUNDHARA PRADHAN Submitted Submitted Submitted Submitted
9 11900917046 | ASHIKA DANGAL Submitted Submitted (delayed) | Submitted Submitted
XII. INTERNAL ASSESMENT RECORD HR404; MAKAUT Even Semester 2019
Attendance Internal Examination Assignment / Total
Sl. Roll No. IR Total | Marks | 1t | 2nd | Outof20 Quiz (5) (30)
1 | 11900917011 | SHAMBHAVI JHA 5 5 22 21 17 4 26
2 11900917025 | PINKEY DEY 5 4 20 20 16 4 24
3 11900917027 | NILIMI SEMA 5 5 20 20 16 5 26
4 11900917031 | MOUSHUMI GHOSH 5 5 19 22 16 3 24
11900917035 | MADHUPARNA 5 5 5
5 CHATTERJEE 20 22 17 27
6 11900917039 | HARSA SINGH 5 5 20 17 15 3 23
11900917041 | CHANDRA KANTA 5 5 5
7 KUMARI 24 23 19 29
11900917042 | BASUNDHARA 5 5 5
8 PRADHAN 22 18 16 26




[ 9 [ 11900917046 | ASHIKA DANGAL | 5 [ 4 [20] 21 ] 16 | 4 | 24 ]

XIII. NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS NOT SATISFACTORY

Serial No Roll No Name of Student Remedial measures taken by Teacher
01 11300917011 SHAMBHAVI JHA Explained Employers Union
02 11900917031 MOUSHUMI GHOSH Explained Grievance handling procedure
03 11900917035 MADHUPARNA CHATTERJEE Explained Trade union movements in India
04 11900917041 CHANDRA KANTA KUMARI Explained Collective Bargaining steps

XIV. Records of activities for bright students : Shambhavi Jha & Nilimi Sema were found doing very good in the internal exams.

(XV) Analysis of Students performance in the course

INTERNAL ASSESSMENT
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University Result Analysis_Even Sem
2019 Industrial Relations
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Percentage of Students Achieved the Targeted Course Attainment: 100%

Total No. of Students

%age of students who
attained target

(XVI) Analysis of Student Feed Back: MB 402 Even Sem 2019

Summative
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(XVII) Teacher Self-Assessment (at the completion of course)




Students were found more interested to know the present practices that take place at various industries.
Interest towards typical theoretical aspects was found very less.

(XVIII) Recommendations/Suggestions for improvement by faculty

Revision of the syllabus is very much required

CERTIFICATE
I, the undersigned, have completed the course allotted to me as shown below
Sl1. No. Semester Subject with Code Total Units/ | Remarks
Chapters
01. MBA 4t 2019 Industrial Relations (HR404) 10

Date : 22/8/2019

Signature of Faculty

Submitted to HOD

Certificate by HOD

not satisfactorily.

I, the undersigned, certify that.........

................................... has completed the course work allotted to him/ her satisfactorily/

Date : 22/8/2019

Signature of HOD

Submitted to Principal/Director

Date:

Signature of Principal /Director
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Course File

Course Title : Microprocessor & Microcontroller (CS-502) &
Microprocessor & Microcontroller Lab. (CS-592)

Semester: 3 Year1% , 2015

Name of the Faculty: Prof. Sarmistha Mondal

E-mail: sharmi2301@yahoo.co.in

Class Schedule:

Lecture Tutorial Practical
Monday Tuesday Wednesday | Thursday Monday Thursday
10:00 a.m -10:50 | 11:40a.m-12:30 | 10:50a.m-11:40 | 15.50 pm- | 10:50a.m-1:20 | 10:50 a.m -1:20
a.m p.m a.m 16:40 p.m p.m p.m
Hours for meeting students:
Wednesday Saturday Other Days

10:50-11:40pm 10.00 a.m - 10.50 a.m 1.30pm — 2:10pm or by appointment

i) Course Objective

Students will be able to demonstrate architecture & programming technique of 8085 & 8086
microprocessors , 8051 microcontroller and design system based on them.

i) Course Outcomes

i.  After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

The student will be able to:

QOutcomes Target

CS-502.1 50%

marks

Recognizing the internal architecture organization of 8085. [B.T Level-1]




CS-502.2 Understand the interrupt and subroutine call mechanism of microprocessor | 50%
& utilize 8255 / 8237/ 8259 /8251 for peripheral interfacing. [B.T Level-2] marks

CS-502.3 Analyze 8086 microprocessors & 8051 microcontrollers , addressing modes, | 50%
registers and instruction sets and apply them in writing assembly language | marks
program. [B.T Level-4]

CS-502.4 Debug their assembly language programs. [B.T Level-5] 70%
marks

CS-502.5 Design microprocessors/microcontrollers-based systems. [B.T Level-6] 70%
marks

ii.  Once the student has successfully complete this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Sl. Question BT Level

1 Write the basic difference between microprocessor & microcontroller . 1

) Describe the functions of the following pins: ALE,HOLD,RD’,READY,I0/M’ 1

3 Summarize the different addressing modes of 8085. 5
Briefly discuss the sequence of events that takes place while executing CALL

4. instruction. 3

. Analyze the memory segmentation scheme with reference to 8086 microprocessor. 4

5 Compare the role of MIN mode and MAX mode operation of 8086. 4
Find the largest number or data from a given set of 10 8-bit data using 8085

7. assembly language. 4
Study the display of square-wave on CRO integrating the interfacing of 8085 & 8255

8. PPI. Consider Port-A as output port and Port-B as input port. 4
Identify the particular data 02H using table look-up program of 8085 assembly

9. language from a set of 5, 8-bit numbers. If found, store FFH, otherwise store O0H in 4
register E .
Write an assembly language program to generate quotient and remainder after the division

10. of 2, 8-bit numbers using 8051 microcontroller. 5




i) Unit Layout

Lecture | Laboratory | Tutorial

Unit
Hours Hours Hours

l. Introduction to Microcomputer based system. History of
evolution of Microprocessor& Microcontrollers and their
advantages and Disadvantages.Architecture of 8085
Microprocessor, Pin description of 8085.Address/databus
Demultiplexing , Status Signals and the control 12
signals.Instruction set of 8085 microprocessor, Addressing
modes, Timing diagram of the instructions, Assembly language
programming with examples, Counter and Time Delays

15

IIl. Stack and Subroutine , Interrupts of 8085 processor 6 2
(software and hardware), I/O Device Interfacing-I/0 Mapped 3
I/0 and Memory Mapped I/0,

[1l. Serial (using SID and SOD pins and RIM, SIM Instructions) 12 6 4
and Parallel data transfer. Memory interfacing with
8085.Support IC chips- 8255, 8251 ,8237 /8257 ,8259

IV. 8086 Microprocessor, Brief introduction to PIC 8 6 2
microcontroller (16F877), 8051 Microcontroller, Memory
interfacing with 8086 . Support IC chips- 8255, 8251 ,8237 /
8257, 8259,

iv)Textbooks

1. MICROPROCESSOR architecture, programming and Application with 8085 - R.Gaonkar (Penram
international Publishing LTD.)

2. Microprocessors and Microcontrollers - N. Senthil Kumar, M. Saravanan and Jeevananthan
(Oxford university press)

3. Fundamentals of Microprocessor and Microcontroller — B.Ram( Dhanpat Rai Publications)

Reference books:

Microprocessor 8085 and its Interfacing—S Mathur(PHI)

Microprocessors and Interfacing — 8086, 80286, 80386, 80486 - Douglas V. Hall (Tata Mcgraw-hill )
The X-86 PC Assembly language, Design and Interfacing - Mazidi, Mazidi and Causey (PEARSON)
8051 Microcontroller — K. Ayala (Cengage learning)

Fundamentals of Microprocessor & its Application-Singh,Chhabra(S.Chand publication)

uhwNeE

(v) Evaluation Scheme

1) Theory

Evaluation Criteria Marks




Internal Exam* 15
Assignment 10
Attendance 5

University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

2) Laboratory

Evaluation Criteria Marks
Internal Exam* 40
University Exam 60
Total 100

* Internal Evaluation will be based on daily lab performance as per the following schedule:

Expt. Experiment Name Schedule Marks
No.
1 Introduction - Study of prewritten programs on 3HRS. 4

8085 trainer kit using the basic instruction set (
data transfer, load/store, arithmetic, logical).

2 To perform the programs on 8085 trainer kit: 3 HRS. 4
1. Write a program to add 2, 8 bit data stored
in internal registers.

2 . Write a program to subtract 2, 8 bit data
stored in internal registers.

3. Write a program to add 2, 8 bit data after
storing it two consecutive memory location
and store the output in the next location.

4 . Store any 8 bit data in register D and
another data in 8000H memory location.
Subtract the data of memory from the data of




register and store the output in 8002H memory
location.

To perform the programs on 8085 trainer kit :
1. Write a program add to 16 bit data using
DAD instruction.

2. Write a program add to 16 bit data using
without DAD instruction.

3. Write a program to add n natural nos.

4 . Write a program n natural nos. after storing
it in consecutive memory location.

3 HRS.

To perform the programs on 8085 trainer kit :
1. Write a program to multiply 2, 8 bit data.

2. Write a program to divide 2, 8 bit data.

3. Write a program to copy a block of memory
and shift it into another memory location.

4. Write a program to add n even/odd data
stored in consecutive memory location.

3 HRS.

To perform the programs on 8085 trainer kit :
1. Write a program to add n BCD nos.

2. Write a program to arrange a set of data in
ascending/ descending order in consecutive
memory location.

3. Write a program to pack 2 BCD nos.

4.Write a program to unpack 2 BCD nos.

3 HRS.

To perform the programs on 8085 trainer kit :

1. Write a program to search a particular data
in a set of data store in consecutive memory
location (table look up).

2. Write a program to check whether two set of
data in memory are match or not (string
matching).

3. Write a program to convert BCD no. into
binary no.

4. Write a program to convert binary no. to
BCD no.

3 HRS.

To perform the programs on 8085 trainer kit :

1. Write a program to add n 16 bit data.

2. Write a program to convert any hexadecimal
no. into ASCII no.

3. Write a program to convert any binary no.
into ASCII no.

4.Write a program to convert any ASCII no. into
binary no.

3 HRS.

To perform the programs on 8085 trainer kit :
1. Write a program to ON LED’s after reading
the status of its switch.

3 HRS.




2. Write a program to ON all LED’s at the same
time.

3. Write a program to ON all the LED’s one by
one with particular delay.

4. Write a program to display a
square/rectangular wave in CRO.

9 Familiarization with 8051 microcontroller kit 3 HRS. 4
and perform the programs in it :

1. Write a program to add 2, 8 bit data stored
in registers.

2. Write a program to subtract 2, 8 bit data
stored in registers.
10 To perform the programs on 8051 trainer kit : 3 HRS. 4
1. Write a program to multiply 2, 8 bit data
stored in registers.
2. Write a program to divide 2, 8 bit data
stored in registers.

3. Serial communication between 2, 8085

trainer kit.
11 Revision ( on the programming of 8085) 3 HRS. -
12 Revision ( on the programming of 8051) 3 HRS. -

Course target attainment levels:

Attainment Level Inference Marks

) 40% of the students have attained more than
Attainment Level 1 1
the target level of that CO

Attainment Level 2 50% of the students have attained more than 5
the target level of that CO

) 60% of the students have attained more than
Attainment Level 3 3
the target level of that CO

Overall Course Attainment Target (70% of university and 30% of the internal exam) will be = Attainment Level 3

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.



(vi) Mapping of Course Outcomes and Program Outcomes:

Sl Program Outcomes PSOs
Outcomes
1.12. |3. |4. |5 |6.(7.]8.]9.10./11.|12| 1. 2.
CS-502.1 1 |- |- |- ., -
CS-502.2 1 |- |- |- B -
CS-502.3 1 |- |- |- .. -
CS-502.4 1 - |2 |- |- |1 |- |- |1 |- |- |1 |1 |1
€S-502.5 1 - |2 |- |- |1 |- |- |1 |- |- |1 ]1 |1
CS-502 1 |- |2 |- - |1 |- |- |1 |- |- |1 |1 |1

e CO1 to COS5 partially satisfies the application of knowledge of mathematics, science,
engineering fundamentals to the solution of complex engineering problems (PO1).

e (CO4 & COS fully satisfies the Design solutions for design system components or processes
that meet the specified needs with appropriate consideration for the public health and
safety, & the cultural and societal, environmental consideration(PO3).

e (CO4 & CO5 minimally satisfies for the students to apply reasoning informed by the
contextual knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice (PO®6).

e (CO4 & CO5 minimally satisfies for the students to function effectively as an individual, and
as a member or leader in diverse teams, and in multidisciplinary settings (PO9).

e (CO4 & CO5 minimally satisfies for the students to recognize the need for, and have the
preparation and ability to engage in independent and life-long learning in the broadest
context of technological change (PO12).

(vii) Delivery Methodology




Outcome Method Supporting Demonstration
Tools

€S-502.1 Structured (Partially | Blackboard & Memorizing the internal
Supervised Whole- | Chalk, Video architecture & organization of
Class Grouping) Lecture, NPTEL 8085, its addressing mode.

materials

€S-502.2 Structured (Partially | Blackboard & Understanding the interrupt
Supervised Whole- | Chalk, Video and subroutine call mechanism
Class Grouping) Lecture, NPTEL of microprocessor & utilize

materials 8255 / 8237/ 8259 /8251 for
peripheral interfacing.

€S-502.3 Structured (Partially | Blackboard & Studying the basics of 8086
Supervised Whole- | Chalk, Video microprocessors & 8051
Class Grouping) Lecture, NPTEL microcontrollers , addressing

materials modes, registers and
instruction sets and apply them
in writing assembly language
program.

CS-502.4 Structured (Partially | Experimental Kit | Demonstrate 8085 assembly
Supervised of 8085 language programming
Independent work)

€S-502.5 Structured (Partially | Experimental Kit | Ability to design
Supervised of 8051 microprocessor/microcontroller
Independent work) based systems using assembly

language programming.

(viii) Assessment Methodology

Outcome

Assessment Tool

Specific Question / activity aligned to the
Outcome

CS-502.1

Internal Test

of the instruction MVI B,00 H is
a) 1.8 us
b) 1.4 us
c) 1.4ms
d) 0.4ms

chip is
a) 13
b) 14
c) 15

1. If the clock frequency is 5MHZ, then the execution time

2. Address line required for addressing 32k-byte memory




d) 16
3. Briefly discuss the different addressing modes of 8085.

1. What are the functions of ALE, HOLD, READY ,RD,WR?
2. Interface 2Kx8 RAM with 8085 microprocessor using IC

Assignment 74138 such that starting address assign to them are
8000H.
3. Define instruction cycle, machine cycle and T-state
University Exam ;
CS-502.2 1. Which of the following interrupt is both edge and level
sensitive-
a) RST5.5
b) RST6.5
c) RST7.5
d) TRAP
2. The total I/O space available in 8085 if used peripheral
Internal Test mapped I/O is
a) 64
b) 128
c) 256
d) 512

3. What is the difference between RIM and SIM
instruction?

1. Discuss the different bits of control word of 8255.

Assi t
>signmen 2.Discuss the BSR mode operation of 8255.

1
University Exam
CS-502.3 1. Discuss the flag register of 8086.
2. How 8086 supports pipelining? Explain.
Internal Test 3. State the function of BIU and EU in 8086.

4. What are the advantage of having segmentation?

University Exam

CS-502.4 1. Write an assembly language program to add two 16 bit
numbers without using DAD instruction.

2. Write an assembly language program to divide 09H by
02H.Store the result in register D and remainder in
register C.

3. Write an assembly language program to read the switch
state & glowing LEDs according to switch state using 8255
PPI.

Lab




CS-502.5 1. Write an 8051 assembly language program for the
multiplication of 2, 8-bit numbers stored in internal
register.

Lab 2.Write an 8051 assembly language program for the

subtraction of 2, 8-bit numbers ,stored in internal register.

(ix) A.Weekly Lesson Plan

Week Lectures Tutorial Practical
1 Introduction to Microprocessor based Revision of :
system, History of microprocessor, | Microprocessor based
SSI,MSILLSI & VLSI; Microprocessor & system History of
Microcontroller, 8-bit & 16-bit microprocessor,
microprocessor, word length, bit, byte, SSI,MSI,LSI & VLSI;
software & hardware of a Microprocessor &
microprocessor, Memory & 1/o, pin | Microcontroller, 8-bit &
description of 8085, Organization of | 16-bit microprocessor,
microprocessor based system-ALU, reg. | Bit, byte, software &
Array & control unit, Computer hardware of a
languages-High level, low level, Assembly microprocessor,
& Machine language, compiler, Memory & I/o, pin B
interpreter & assembler. MP description of 8085,
architecture & operations, Address bus, Organization of
Data bus ,Control bus & their functions in | microprocessor based
reference to 8085, demultiplexed | system-ALU, reg. Array
address-data bus, 8085 register array, | & control unit, Address
internal data operations, bus, Data bus ,Control
bus & their functions in
reference to 8085,
demultiplexed address-
data bus, 8085 register
array
2 8085 assembly & machine languages: | Revision: mnemonics,
mnemonics, hexcode,operand; Writing & hexcode, operand, -
execution of A.L.P, introduction to 8085 | introduction to 8085




instructions, Tri state logic, function of
buffer, decoder, latches, R/W memory
model, memory organization, memory
addressing,

instructions, Tri state
logic, function of
buffer, decoder,

latches, op-code fetch

cycle,R/W memory
model, Writing

program in assembly

language of 8085

8085
arithmetic,

instruction sets: data transfer,

logical & branching

instruction,Counter and time delay,

Memory mapping, Memory interfacing
using 1C-74138 decoder, Sequence of
fetching of opcode with examples;
Instruction cycle, Machine cycle & T-
state, calculation of T-states of a given

instruction,

Revision: Memory
interfacing using IC-
74138 decoder,
Instruction cycle,
Machine cycle & T-
state, Counter and time
delay calculation

Timing Diagram of a given instruction- 1
byte, 2-byte, 3- byte instruction,
Addressing modes of 8085

Revision of : Timing
Diagram of a given
instruction-SUB C; MOV
A,M; ANI FO H; LDA ;
addressing modes of
8085

Assgn.—1
Classification of
Signals and Systems

Stack & Stack pointer, PC & their uses,
Assembly language programming,
Instructions: PUSH,POP related to stack,
PUSH/POP & their timing diagram,
Assembly language programming using
Stack,

Revision of: STACK and
related instructions-
PUSH/POP

Subroutine & its uses, CALL & RET,
Sequence of program execution while a
subroutine is called, Assembly language
programming using subroutine,
Conditional CALL/RET, Multiple ending,
common ending & nesting subroutine

Revision on Subroutine
& its uses, CALL & RET,
Sequence of program
execution while a
subroutine is called,
Assembly language
programming using
subroutine




Interrupts of 8085 : software &
hardware, RIM & SIM, their uses.
serial data transfer using SID, SOD &
RIM/SIM, 1I/O mapped I/O & memory
mapped 1/0,

Revision on Software &
hardware, RIM & SIM,
their uses.

serial data transfer
using SID, SOD &
RIM/SIM

Assgn. —2
Signal
Transformation

Discussion of 1 internal exam question
& answer and result,

Assembly language
programming

Introduction to Programmable
Peripheral Interfacing(PPI) using 8255,
various operating modes : I/O and BSR,
mode-0,mode-1,mode-2
along with their control-word format.
IN & Out, Assembly

using 8255

operations

Instructions:
language programming
interfaced with 8085.

Revision on 8255 :
various operating
modes :1/0 and BSR,
mode-0,mode-1,mode-
2, Instructions: IN &
Out, Assembly
language programming
using 8255 interfaced
with 8085

Assgn.—3
FourierTransform

10

8259-
interrupt controller, Process of DMA,

Functions of programmable

8237- programmable DMA controller

Revision on 8259, 8237

11

8251-USART, 8086 introduction,
architecture, addressing modes,
Interrupts of 8086, segmentation &

pipelining.

Revision on 8251,
Basics of 8086

12

Basic idea on PIC microcontroller 8051
microcontroller, pin description, 8051-
interrupts, architecture, Assembly
language programming of 8051

Revision on
microcontroller,
Assembly language
programming of 8051

B. Daily Lesson Plan

Unit:1

Title : Introduction to Microprocessor based system
Date: 20/7/15 Day 1: Monday, 10:00-10:50

CONTENTS

Introduction to signals and systems.
Discussion on course objectives and outcome, text & reference books, evaluation scheme and
weekly lesson plan. Introduction to Microprocessor based system History of microprocessor,




SSI,MSI,LSI & VLSI; Microprocessor & Microcontroller, 8-bit & 16-bit microprocessor.
UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. capable of understanding the need of microprocessor

2.learn the basic concept of processor

3. Learn the relationship between binary code & hexadecimal code.

4. capable of understanding the term SSI,MSI,VLSI

5.be able to understand the difference between MP & MC

3. capable of understanding the word length of a processor

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1.Draw a block diagram of microprocessor based system.[B.T Level 1]
2.Find the role of I/o . [B.T Level 1]
3. What is the role of memory in MP based system? [B.T Level 2]

Remarks, if any

Unit:1
Title : Introduction to Microprocessor based system
Date: 21/7/15 Day2: Tuesday, 11:40-12:30

CONTENTS

Bit, byte, software & hardware of a microprocessor, Memory & I/o, pin description of 8085,
Organization of microprocessor based system-ALU, reg. Array & control unit, Computer languages-
High level, low level, Assembly & Machine language, compiler, interpreter & assembler.

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the difference between H/W & S/W.

2. To Learn the difference between bit, byte and wordlength.

3. To realize the difference between compiler, interpreter & assembler

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Define bit, byte & word. [ B.T Level 2]

2. Differenciate between compiler and interpreter .[ B.T Level 2]

3.What is called software? [ B.T Level 2]

Remarks, if any

Unit:1
Title : Introduction to Microprocessor architecture & organization
Date: 22/7/15 Day3: Wednesday, 10:50-11:40

CONTENTS




MP architecture & operations, Address bus, Data bus ,Control bus & their functions in reference to
8085, demultiplexed address-data bus, 8085 register array, internal data operations.
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Be able to understand the different bus system
2. Learn the different signal classification of 8085.
3. Realize the role of demultiplexed address-data bus.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1.What is ROM & RAM? [Level 2]

2.What is the function of WR’ signal on memory chip? [Level 2]

3.What are the control signals of 8085? [Level 2]

Remarks, if any

Tutorial-1
Title : Date: 23/7/15 Day4: Thursday, 15:50-16:40
CONTENTS
Revision of : Microprocessor based system ,pin description of 8085, Organization of

microprocessor based system-ALU, reg. Array & control unit, Address bus, Data bus ,Control bus &
their functions in reference to 8085, demultiplexed address-data bus, 8085 register array
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To understand basic Microprocessor based system ,pin description of 8085,
2. To realize ALU, reg. Array & control unit, Address bus, Data bus ,Control bus & their
functions in reference to 8085

Tutorial sheet-1
Write the main difference between Microprocessor & Microcontroller.
Find the purpose of demultiplexed address-data bus.
Compare software-hardware & compiler-interpreter.
Explain the function of different control & status signal of 8085.
. Describe the register array of 8085
Remarks, if any

uhwnN e

Unit:1
Title : 8085 assembly & machine languages:
Date: 27/7/15 Day5: Monday, 10:00-10:50

CONTENTS

8085 assembly & machine languages: mnemonics, hexcode,operand
UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the role assembly & machine languages .

2. To define the mnemonics, hexcode, operand




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. 1.What is opcode? [B.T Level 2]

2.Define mnemonics. [B.TLevel 2]

Remarks, if any

UNIT: 1
Title : Machine & assembly language related to Instruction format of 8085.
Date: 28/7/15 Day6: Tuesday, 11:40-12:30

CONTENTS
Writing & execution of A.L.P, introduction to 8085 instructions
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To introduce with different instruction format
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Whatis 1-byte, 2-byte and 3-byte instructions? [B.T Level 2]
2. What are the different instruction format of 8085? [B.T Level 2]

Remarks, if any

UNIT: 1
Title : Tri state logic, function of buffer, decoder, latches, R/W memory model,
Date: 29/7/15 Day7: Wednesday, 10:50-11:40

CONTENTS

Utility of Tri state logic, function of buffer, decoder, latches, R/W memory model
UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. 1.To understand the function of buffer, decoder, latches in microprocessor
2. To understand the different parts of memory block

3. To realize the different sequence of op-code fetch cycle

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is assembly language? [B.TLevel 2]

2.What do you mean by mnemonics? [B.T Level 2]

3.What is the difference between opcode & operand? [B.T Level 2]

4. Learn about the steps of op-code fetch cycle. [B.TLevel 2]

Remarks, if any




UNIT: 1
Date: 30/7/15 Day8 : Thursay, 15:00-15:50 — Tutorial -2
CONTENTS

Revision: mnemonics, hexcode,operand, introduction to 8085 instructions, Tri state logic,
function of buffer, decoder, latches, op-code fetch cycle,R/W memory model,

Tutorial sheet-2

1. Write the difference between opcode & operand.
2. List out the categories of the 8085 instructions. Give examples of the instructions
for each group.
3. Write the output if the input is FO:
LXI H,2050H
MOV A,M
CMA
ADI 01
STA 2060

E

Describe the opcode fetch cycle of 8085.
Discuss about the basic R/W memory model.

b

UNIT: 1
Title : Memory mapping & interfacing using IC-74138 decoder
Date: 03/08/15 Day9: Monday, 10:50-11:40

CONTENTS

Memory mapping, memory organization, memory addressing, Memory interfacing using IC-74138
decoder

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Realize the Memory mapping, Memory interfacing

2. Be able to understand the operation of IC 74138.




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. How many address line required for 32 k-byte memory chip? [B.T Level 2]

2.Design how one 1K ROM & one 2K ROM can be interfaced with 8085. Start from the address
O0OO0OH. [B.T Level 3]

Remarks, if any

UNIT: 1

Title : Sequence of opcode fetch- Instruction cycle, Machine cycle & T-state, Counter and time delay
Date: 04/08/15 Day 10: Tuesday, 11:40-12:30

CONTENTS

Sequence of opcode fetch- with examples; Instruction cycle, Machine cycle & T-state, calculation of
T-states of a given instruction, Counter and time delay calculation

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. To understand instruction cycl, machine cycle and T-states.

2.To understand the calculation of counter and time delay of a given program

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Define instruction cycle. [B.T Level 2]
2.How many time is s required to execute MVI A, 05 H? [B.T Level 2]
3.1f the 8085 is connected with a crystal of 2 MHZ, how much time is needed to execute the
instructions:

DELAY:MVI C ,FF

DCRC

JNZ DELAY

Remarks, if any

UNIT: 1
Title : Internal data operation of 8085
Date: 05/08/15 Dayl1: Wednesday, 10:50-11:40

CONTENTS

Different cycles of op-code fetch using timing diagram

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. Be able to understand the different sequence of execution of a instruction in accordance to
timing diagram .

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1.Draw the timing diagram of opcode fetch cycle of 8085.[B.TLevel 2]

Remarks, if any

TOPIC/UNIT/ CHAPTER: 3
Date: 06/08/15 Dayl12: Thursday, 15:50-16:40- Tutorial - 3
CONTENTS
Revision: Memory interfacing using IC-74138 decoder, Instruction cycle, Machine cycle &
T-state, Counter and time delay calculation

Tutorial Sheet-3
1. Define instruction cycle, machine cycle and T-state.
2. Write a single instruction to clear the lower four bits of the accumulator in 8085

assembly language.
3. Determine how much time is s required to execute the instruction ADI FOH. [B.T
Level 2]

4. If the clock frequency is 5MHZ, then what is the execution time of the instruction
MVI B,00 H? [B.T Level 3]
5. Draw the opcode fetch cycle of 8085. [B.T Level 2]

UNIT: 1
Title : Timing Diagram of a given instruction
Date: 10/08/15 Day13: Monday, 10:00-10:50

CONTENTS

Timing Diagram of a given instruction- 1 byte, 2-byte, 3- byte instruction
UNIT Objectives:

Broad Objectives of the chapter/topic are:

1.To understand the timing diagram of 1-byte , 2-byte

Once the student has completed this topic/ chapter he/she will be able to answer following




questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Draw the timing diagram of MOV A,B. [ B.T Level 2]

2.Draw the timing diagram of ADD M. [ B.T Level 2]

3.Draw the timing diagram of MVIC, 08 H. [B.T Level 2]

Remarks, if any

UNIT: 4
Title : Timing Diagram of a given instruction- 1 byte, 2-byte, 3- byte instruction
Date: 11/08/15 Day14: Tuesday, 12:30-13:20

CONTENTS
Timing Diagram of a given instruction- 1 byte, 2-byte, 3- byte instruction

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the timing diagram of 2-byte instruction

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. How many number of T-states required to execute JNZ 8050H H? [B.T Level 3]

2.Draw the timing diagram of LDA 9000H. [B.T Level 2]

Remarks, if any

UNIT: 5
Title : Timing Diagram of a given instruction, Addressing modes of 8085
Date: 12/08/15 Day15: Wednesday, 10:50-11:40

CONTENTS
Timing Diagram of a given instruction- 3- byte instruction, Addressing modes of 8085

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the different Addressing modes of 8085

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What are the different addressing mode of 8085?explain with examples. [B.T Level 2]

Remarks, if any




itle : Timing Diagram of a given instruction- 1 byte, 2-byte, 3- byte instruction,
addressing modes of 8085
Date: 13/08/15 Day16: Thursday, 15:50-16:40(Tutorial-4)

UNIT: 2
Title : Stack & Stack pointer, PC & their uses
Date: 17/08/15 Day 17: Monday, 10:00-10:50

CONTENTS

Stack & Stack pointer, PC & their uses,

Unit Objectives:

Broad Objectives of the chapter/topic are:

1.capable of understanding the concept of Stack & Stack pointer, PC & their uses,

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is the use of stack memory? [B.T Level 2]

2.Which stack is used in 8085, LIFO or FIFO? [B.T Level 2]

Remarks, if any




UNIT: 2
Title : STACK & Instructions: PUSH,POP
Date: 18/08/15 Day18: Tuesday, 11:40-12:30

CONTENTS
Instructions- PUSH, POP related to stack & their timing diagram

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1.Capable of understanding the requirement of the instruction PUSH, POP
2. Be able to Draw the timing diagram of PUSH, POP

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Draw the timing diagram of PUSH B. [B.T Level 2]

Remarks, if any

UNIT: 2
Title : Assembly language programming using Stack
Date: 19/8/15 Day19 : Wednesday, 10:50-11:40

CONTENTS
Assembly language programming using Stack

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. To Perform the different assembly language program using STACK
2.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Write an ALP for exchanging the data of two registerpair using PUSH & POP. [B.T Level-3]

Remarks, if any

itle : STACK & its use
Date: 20/8/15 Day20: Thursday, 15:50-16:40 (Tutorial — 5)




UNIT: 2

Title : Subroutine & its uses,

Date: 24/08/15 Day 21: Monday, 10:00-10:50

CONTENTS

Subroutine & its uses, , Sequence of program execution while a subroutine is called
UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. Understand Sequence of program execution while a subroutine is called

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Why we use subroutine? [ Level 2]

2.Explain the purpose of stack while calling a subroutine. [B.T Level 2]

Remarks, if any

Assignment-1

What is Microprocessor? Give the power supply & clock frequency of 8085 .
What are the functions of accumulator?

List the 16 — bit registers of 8085 microprocessor.

List the allowed register pairs of 8085.

What is an Opcode and Operand?

What is the function of I0/M,RD,WR signals in the 8085?

If the clock frequency is 5MHZ, then what is the execution time of the instruction MVI B,00 H ?
List out the categories of the 8085 instructions. Give examples of the instructions for each
group.

9. How many address lines in a 4096 x 8 EPROM CHIP?

10. Name the three instructions to clear accumulator content .
11. What is the signal classification of 80857

12. MOV A,M- How many number of T-states are required ?
13. Define instruction cycle, machine cycle and T-state .

14. What is an instruction?

15. What is the use of ALE ?

16. How many machine cycles does 8085 have, mention them .

N A WD R




17. Explain LDA, STA and POP instructions.

18. Explain the different instruction formats with examples .
19. Why do we use XRA A instruction ?

20. Why 8085 is called 8-bit microprocessor?

UNIT: 2
Introduction to Assembly Language Programming using Subroutine- CALL & RET instruction
Date: 25/8/15 Day 22: Tuesday, 11:40-12:30

CONTENTS
Assembly language programming using STACK

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. Capable of understanding the use of CALL/RET
2. Be able to write the simple programs

3. Timing diagram of CALL/RET.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Draw the timing diagram of CALL 9050H. [B.T Level 3]

2. Draw the timing diagram of RET. [B.T Level 3]

Remarks, if any




UNIT: 2
Title : Subroutine-CALL/RET,nesting
Date: 26/8/15 Day23: Thursday, 10:00-10:50

CONTENTS
Conditional CALL/RET,Multiple ending, common ending & nesting subroutine

UNIT Objectives:
Broad Obijectives of the chapter/topic are:
1. Differenciate between Multiple ending, common ending & nesting subroutine

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1.. What are called nesting subroutine? [ Level 3]

2. Define multiple ending subroutine. [ Level 3]

Remarks, if any

Title : Subroutine
Date: 27/8/15 Day24: Thursday, 15:50-16:40(Tutorial-6)




UNIT: 2

Title : Interrupts of 8085: software & hardware,

Date: 31/8/15 Day25: Monday, 10:00-11:00

CONTENTS

Interrupts of 8085,:software & hardware

UNIT Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the Interrupts mechanism of 8085

2. To learn about the software & hardware Interrupts of 8085

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is an interrupt? Why it is used? [Level-2]

2. What are hardware interrupts of 80857 [Level-2]

3. What are software interrupts? [Level-2]

Remarks, if any

UNIT: 2
Title : Interrupts of 8085RIM & SIM, their uses.
Date: 01/9/15 Day26: Tuesday, 11:40-12:30
CONTENTS
Maskable interrupts, RIM & SIM, their uses
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the various properties Maskable interrupts, RIM & SIM, their uses
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. List the maskable interrupts of 8085. [ Level 2]
2. What are the difference between RIM & SIM? [ Level 3]
Remarks, if any

UNIT: 2
Title : Serial data transfer using SID,SOD & RIM/SIM, 1/0 mapped I/0 & memory mapped 1/0,
Date: 02/9/15 Day27: Wednesday, 10:50-11:40
CONTENTS
Serial data transfer using SID,SOD & RIM/SIM, |/0O mapped I/0 & memory mapped 1/0O,
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To learn about the serial data communication
2. To memorize the difference between I/O mapped I/0O & memory mapped I/O




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is the difference between 1/0O mapped I/0 & memory mapped 1/0,? [ Level 3]

2. How the serial data communication is achieved using SID,SOD & RIM/SIM? [ Level 3]

Remarks, if any

Date: 3/9/15 Day28: Thursday, 15:50-16:40(Tutorial-7)

UNIT: 3
Title : Introduction to Programmable Peripheral Interfacing(PPI) using 8255, various operating
modes : /0O and BSR,
Date: 7/9/15 Day29: Monday, 10:50-11:00
CONTENTS
Programmable Peripheral Interfacing(PPI) using 8255, various operating modes : 1/0 and BSR
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the use of PPI
2. Study 8255 as PPl with 8085
3. Memorize the different modes of 8255
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Whatis Programmable Peripheral Interfacing? [ Level 3]
2. Draw & explain the internal architecture of 8255. [ Level 3]
3. What are the different modes of 82557 [ Level 3]

Remarks, if any




UNIT: 3
Title : mode-0,mode-1,mode-2 operations along with their control-word format

Date: 8/9/15 Day30: Tuesday, 12:30-13:20
CONTENTS
Different modes of 8255- mode-0,mode-1,mode-2 operations along with their control-word format
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the on Different modes of 8255

2. Study their control-word format
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean by Mode-0 operation of 82557 [L1]
2. Write short notes I/O mode of 8255. [L1]

Remarks, if any

UNIT: 3
Title : mode-0,mode-1,mode-2 operations along with their control-word format

Date: 8/9/15 Day30: Tuesday, 12:30-13:20
CONTENTS
Different modes of 8255- mode-0,mode-1,mode-2 operations along with their control-word format
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the on Different modes of 8255

2. Study their control-word format
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean by Mode-0 operation of 82557 [L1]
2. Write short notes I/O mode of 8255. [L1]

Remarks, if any

UNIT: 3
Title : mode-0,mode-1,mode-2 operations along with their control-word format

Date: 8/9/15 Day30: Tuesday, 12:30-13:20
CONTENTS
Different modes of 8255- mode-0,mode-1,mode-2 operations along with their control-word format
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the on Different modes of 8255

2. Study their control-word format
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean by Mode-0 operation of 82557 [L1]




2. Write short notes I/0 mode of 8255. [L1]

Remarks, if any

UNIT: 3
Title : . Instructions: IN & Out, Assembly language programming using 8255 interfaced with 8085.
Date: 9/9/15 Day31: Wednesday, 10:00-10:50
CONTENTS
Different modes of 8255- mode-0,mode-1,mode-2 operations along Instructions: IN & Out,
Assembly language programming using 8255 interfaced with 8085.

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Know the instruction IN/OUT for Different modes of 8255
2. Study their Timing diagram
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Which instructions are used to RD/WR 1/0? [B.T Level 2]
2. Draw the timing diagram of IN 80H. [ B.T Level 2]

Remarks, if any

Date: 10/9/15 Day32: Thursday, 15:50-16:40 (Tutorial -8)

UNIT: 3

Title : Process of DMA, 8237- programmable DMA controller




Date: 14/9/15 Day33: Monday, 10:00-10:50

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Know the DMA operation in accordance with 8237/57
2. Study total DMA mechanism
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean DMA? How it can be achieved using 8237/577? [L3]

Remarks, if any

UNIT: 3
Title : Functions of 8259- programmable interrupt controller

Date: 15/9/15 Day34: Tuesday, 11:40-12:30
CONTENTS
Block diagram and operatins of 8259- programmable interrupt controller
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the on Different parts of 8259

2. Study how it controls multiple interrupts
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Hoe many interrupts can be handled by 82597 [L3]
2. Write short notes 8259 as programmable DMA controller?. [L3]

Remarks, if any

UNIT: 3
Title : 8251-USART,

Date: 16/9/15 Day35: Wednesday, 10:50-11:40
CONTENTS
Different modes of operation of 8251
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the on Different modes of operation of 8251
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Explain the operation of 8251. [L1]

Remarks, if any

UNIT-3
Date: 17/9/15 Day36: Thursday, 15:50-16:40(Tutorial-9)
CONTENTS




UNIT: 4
Title : 8086- introduction, architecture
Date: 28/9/15 Day37: Monday, 10:00-10:50

CONTENTS
Architecture of 8086
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Concept about 16-bit processor
2. Know the Architecture of 8086
3. Study the difference between 8085 & 8086
4. Memorize the different registers of 8086
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean by 16-bit microprocessor?[Level-3]
2. What is the function of BIU & EU? [Level-3]
3. Write short notes on- the register array of 8086.[Level3]
4. What are the flag registers of 80867 [Level3]

Remarks, if any

UNIT: 4
Title : Addressing modes of 8086, segmentation & pipelining

Date: 29/9/15 Day38: Tuesday, 11:40-12:30
CONTENTS
Different addressing modes of 8086 with examples ,Memory segmentation & pipelining, Different
segment registers
UNIT Objectives:
Broad Obijectives of the chapter/topic are:

1. Know the on Different modes of 8255

2. Study their control-word format
Once the student has completed this topic/ chapter he/she will be able to answer following




questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. How pipelining is achieved in 80867 [B.T Level 3]
2.How many segment registers are there in 80867 [B.T Level 3]

Remarks, if any

UNIT: 4
Title : Interrupts of 8086
Date: 30/9/15 Day39: Wednesday, 10:50-11:00

CONTENTS
Different interrupts of 8086 along with their mechanism

UNIT Objectives:

Broad Objectives of the chapter/topic are:
1. Know the on Different interrupts of 8086
2. Study their mechanism

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What are the different interrupts of 80867 [Level-3]

2. Write short notes the interrupts of 8086. [L1]

Remarks, if any

Date: 1/10/15 Day40: Thursday, 15:50-16:40 (Tutorial-10)




UNIT: 4

Title : Basic idea on PIC microcontroller
Date: 5/10/15 Day41: Monday, 10:00-10:50
CONTENTS

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the basics of PIC microcontroller
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What do you mean by PIC microcontroller? [L3]
2. How it differs from microprocessor?. [L2]

Remarks, if any

UNIT: 4

Title : Introduction to 8051 microcontroller, pin description




Date: 6/10/15 Day42: Tuesday, 11:40-12:30

CONTENTS
Different pin description & their functions

UNIT Objectives:

Broad Obijectives of the chapter/topic are:
1. Know the on functions of Different pins of 8051
2. Study their control-word format

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
2. Write short notes on- PIC microcontroller. [L1]

Remarks, if any

UNIT: 6
Title : 8051-architecture, Assembly language programming of 8051
Date: 7/10/15 Day43: Wednesday, 10:50-11:00

CONTENTS
8051-architecture,SFR, DPTR, Assembly language programming of 8051

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Know the architecture of 8051
2. Be able to write Assembly language programming of 8051

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Write an ALP for the addition of 2, 8-bit numbers using 8051. [L4]

Remarks, if any

Date: 8/10/15 Day44: Thursday, 15:50-16:40 (Tutorial-11)




UNIT: 4
Title : Interrupts of 8051
Date: 13/10/15 Day45: Tuesday, 11:40-12:30

CONTENTS
Different interrupts of 8051
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Know the Different interrupts of 8051
2. Study their functions
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What are the different interrupts of 80517 [L1]

Remarks, if any

UNIT: 4
Title : Assembly language programming of 8051

Date: 14/10/15 Day46: Wednesday, 11:40-12:30
CONTENTS
Different instruction format & programming of 8051
UNIT Objectives:
Broad Objectives of the chapter/topic are:

1. Know the Different instructions of 8051

2. Study their applications
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1. Write
Remarks, if any

Date: 15/10/15 Day47: Thursday, 15:50-16:40 (Tutorial-12)

UNIT: 4
Title : Assembly language programming using 8085

Date: 28/10/15 Day48: Wednesday, 11:40-12:30
CONTENTS
Different programming on 8085
UNIT Objectives:
Broad Obijectives of the chapter/topic are:

1. Know the Different program techniques

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Write an ALP to find the largest number from a given sets of data. [Level-4]

2. Write an ALP to convert the binary numbers to ASCII. [Level-4]




Remarks, if any

UNIT-4
itle : 8085/86 programming

(Tutorial-13)

UNIT: 5
Title : Revision on 8085
Date: 02/11/15 Day50: Monday, 10:00-10:50
CONTENTS
Doubt clearing of previous topics from 8085, WBUT question paper discussion from 8085




UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

UNIT: 5
Title : Revision on 8086
Date: 3/11/15 Day51: Tuesday, 12:30-13:20

CONTENTS
Doubt clearing of previous topics from 8086, WBUT question paper discussion from 8086
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

UNIT: 5
Title : Revision on peripheral devices
Date: 4/11/15 Day52: Wednesday, 11:40-12:30

CONTENTS
Doubt clearing of previous topics from 8255/8237/8251/8259, WBUT question paper discussion
from said devices
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

UNIT: 5
Title : Revision on 8051
Date: 5/11/15 Day53: Thursday, 15:50-16:40

CONTENTS
Doubt clearing of previous topics from 8051, WBUT question paper discussion from 8051
UNIT Objectives:




Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

UNIT: 5
Title : Revision on programming of 8085/86/8051
Date: 5/11/15 Day54: Thursday, 15:50-16:40

CONTENTS
Doubt clearing of 8085/86/8051, WBUT question paper discussion
UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

UNIT: 5
Title : Special classes for weaker students
Date: 9/11/15 Day55 Monday, 10:00-10:50
CONTENTS: Total syllabus

UNIT Objectives:
Broad Objectives of the chapter/topic are:
1. Prepare them for university exam
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1.
2.
Remarks, if any

(x) Teaching Strategy/Method




e Assembly language programming
2.Interactive question-answer session
3.Arrangement of MCQ/quiz

4.Real life examples

Learning by question answers
projects & assignments

e 7.Group discussion

(xa) Strategy to support weak students

Extra Doubt clearing session beyond class hour

Assignment

Weak students grouped with good students

Viva after completion of each chapter

Surprise Test

Mentor to student meet

Parent meet in connection with poor attendance & performance

(xb) Strategy to encourage bright students

High level assignment

Award to good students

Select bright student as Class Representative
Motivate them for higher study/publication

(xc) Efforts to keep students engaged
e Asking students to share idea what they learned with fellow students.
Small project
Technical writing
Library use
Tutorial
Model preparation for different Techfest

(xi) Analysis of Students performance in the course (Internal Results)




CO Attainment

M Target M Aftainment

T6%

50% 50%

70% students have attained the set target of 50% marks for CO1
55% students have attained the set target of 50% marks for CO2
50% students have attained the set target of 50% marks for CO3
76% students have attained the set target of 70% marks for CO4
84% students have attained the set target of 70% marks for CO5

(xii) Analysis of Students performance in the course (University Results)

TOTAL STUDENT
Target Course % STUDENTS WHO
Outcome% UL SUEEIE WT:L?:L?JEED ATTAINED THE OUTCOME

e 65% students have attained the set target of 50% marks for University Exams

(xiii) Analysis of Student Feed Back

Lecture was Subject coverage was
20 25
"
£ 15 E 20
3 T 15
< 10 - i
% ‘.:-! 10
2 5 4 g 5 -
0 B = o ]
Highly Stimulating  Partially Mot Mare than Adequate  Inadequate Disappointing
stimulating stimulating  stimulating adequate
Response Response




Nature of DEIiVETY was Whether questions from students were

25 15
g 20 w
= s 12
L} [
T 15 £ 10
% OB
3 10 5 6 -
2 5 | g‘ q | l
2 4
Nl m 2] .
Veryclear Clear Difficultto  Impossible to Always Sometimes Evaded Discouraged
follow follow encouraged encouraged
Response Response
Presentation of lecture was Object of the course was
25 14

20

15

12 A
10

Extraordinary  Good Fair r Mare than Fulfilled Partially Not fulfilled
fulfilled fulfilled

Response

MNo. of students
Mo. of students

[=T A |

Response

(xiv)Teacher Self-Assessment (at the completion of course)

From the analysis of the results obtained it can be seen that set targets for the
course outcome have been achieved successfully by the students. Since this subject
will help them for designing systems based on 8085/86/8051 , more emphasis
must be given for developing theoretical concept and different programming
techniques.

(xv) Recommendations/Suggestions for improvement by faculty

e More emphasis should be given to clear the concepts related to 8086/8051.
e MCQ/viva may be arranged after the completion of each module in the syllabus.

INTERNAL ASSESMENT RECORD

Subject with code: Microprocessor & Microcontroller (CS-502) Semester : 5™ Sem, 2015

Discipline: COMPUTER SCIENCE & ENGINEERING

SL Name Roll No. Attendance Marks in Internal Test | Internal | Assig | Total Actual
Total | Marks | Il | Avg of | marks( | nmen | (30) Int.
30) | (30) | 2tests | 19) t Marks
(%) | (5) ( _
(30) (=10)




i pev | 11900113001 | 75 20 | 11 |55 | 775 | 2 |77 =
2 ADITYA SAHA | 11900113002 56 20 12 16 g 7 18 18
> COMARI | 11900113003 | 84 16 | 17 | 165 | 825 | |77 =
4 g':\l"gLHESH 11900113004 | 62 . 9 g A 6 14 14
> | AMITKUMAR | 11900113005 | 98 16 16 16 g 10 23 23
° ﬁm\'ﬁ';f 11900113007 | 56 16 18 17 - 8 | 215 22
" e | as0o1iz00s | 67 7 | 8 | 125 | 625 | © |07 o
8 /SB'TRTiAN 11900113009 | 16 14 . 105 | 528 6 |15.25 16
> SUPTA 11900113011 | 42 17 | 18 |75 | 875 | ° |77 =
° ?S:Fmi 11900113012 | 82 1 g o5 475 g8 |17.75 18
1 QLU:,:' 11900113013 | 64 14 g 11 - 8 17.5 18
e BASANTRAJ | 11900113014 | 87 9 0 o 4e 10 | 16.75 17
P | s | maovonisons | 84 15 | 13 | 14 7 o n
| onwa, | 11900113017 | 76 19 | 14 | 165 | 825 | 7 |PP] 7
P o 11900113018 | 98 11 | 17 | 14 7 Y o
16 &Hdm':giE 11900113019 | 87 13 17 Is . 6 18.5 19
17. | GANESH 7

CHANDRA 11900113020 | 64 7 17

SAHA 11 13 12 6
18 LA;YR[;EEL A | 11900113021 | 76 -0 20 20 10 7 22 22
19. JUHI RANI 11900113022 60 55 2y 235 | 1175 8 |26.75 27
20- | OTISINHA | 11900113023 58 15 9y 185 | 925 7 12325 24
v | mootzozs |51 |27 |19 | es | O |7
i e 11900113025 | 78 20 | 28 | 24 | 12 N “
23 ElIJS“IfIIQIZT 11900113026 | 33 1 . o5 475 5 |10.75 11
24 iﬂsﬂ% 11900113027 | 84 g 9 . 425 6 |12.25 13
25 | MILANSHIT | 11900113028 | 76 ; 13 10 . 10 17 17
26. | MOHAMMAD 11

MAYAR 11900113030 | 24 6 |10.75

ALAM 0 15 7.5 3.75




27. | MONALISA 7 18.75 19
SINHA 11900113031 | 60 4 10 | 13 | 115 | 5.75
28. | MRINAL 7 13.5 14
BARMAN 11900113032 62 3 7 7 7 3.5
20. g |19.75 20
NEHA GOYAL | 11900113033 | 71 4 18 9 135 | 675
30. 2 | 15.75 16
NEHASINGH | 11900113034 | 64 5 17 10 | 135 | 675
31. 6 | 12.25 13
NIRAJ SONAR | 11900113035 58 1 8 13 10.5 525
32. | PRABHAKAR 8 16.25 15
PAUL 11900113036 | 64 4 8 9 | 85 | 425
33. | PRAGYA 6 17 18
KUMARI 11900113037 | 64 4 16 | 12 | 14 7
34. | PRASANJIT 7 |17.75 18
BANIK 11900113038 | 64 4 12 | 15 | 135 | 6.75
35. | PRITAM
KUMAR 11900113039 | 64 6 16.5 17
GHOSH 4 15 11 13 6.5
36. 6 |16.75 17
PRITI KUMARI | 11900113040 | 64 4 14 13 | 135 | 675
37. | PRIYANKA 6 |16.25 17
KUMARI 11500113041 64 4 17 8 12.5 6.25
38. | PRONIL
CHAKRABORT | 11900113042 | 64 6 16.5 17
Y 4 10 16 13 6.5
ATTENDANCE SHEET (Practical)
Subject with code: Microprocessor & MicrocontrollerLab (CS-592)
Semester : 5™ Sem, 2015
Discipline: COMPUTER SCIENCE & ENGINEERING
1]2]3 |4 |5 6 7 8 10
317 2 [28 [4/9/ |11/ |18/9 | 7/11
/7 / |1/ |/8/ | 15 9/1 | /15 /15
/1
S 8 |8/|15 5 TOTA
L Name Roll No. 5 /11 L
115
5
L. | ABHISHEK DEY 11900113001 |0 |11 |1 |1 1 1 1 7
2. | ADITYA SAHA 11900113002 [0 |1 |1 |1 |1 1 1 1 7
3- | AKANKSHA KUMARI 11900113003 |1 |11 |1 |1 1 1 1 8
4. | AKHILESH SINGH 11900113004 [0 |1 |1 |1 |1 1 1 1 7
5. | AMIT KUMAR 11900113005 |1 |[1]1 |1 |0 1 1 1 7
6. | AMRITA KUNDU 11900113007 |1 (1|1 |1 |1 1 1 1 8




7| ANGSHUMAN HALDER 11900113008 |1 |11 |1 |1 1 1 1 8
8. | ANIRBAN DUTTA 11900113009 |1 |1 |1 |1 |1 1 1 1 8
9 | ANKITA GUPTA 11900113011 |1 |1 ]1 |1 |1 1 1 1 8
104 ANURAG SHARMA 11900113012 |1 |1 |1 |1 |1 1 1 1 8
111 AYUSH AMAN 11900113013 |[1 |11 |1 O 1 1 1 7
121 BASANT RAJ 11900113014 |0 [1 (1 |1 |O 1 1 1 6
131 BHAWESH PRASAD 11900113016 |1 |1 |1 |1 |1 1 1 1 8
141 BINITA AGARWAL 11900113017 |1 |11 |1 |1 1 1 1 8
154 BiswaJIT poLuI 11900113018 |1 |1 |1 |1 |1 1 1 1 8
16, CHIRANJIB MUKHERJEE | 11900113019 |1 |1 (1 |1 |1 1 1 1 8
17. S:FI:I:SH CHANDRA eootiso0 |1 |1]1 |1 |1 1 1 1 3
181 JAYDEET KARMAKAR 11900113021 |1 |11 |1 |1 1 1 1 8
194 JuHi RANI 11900113022 |1 |11 |1 |1 1 1 1 8




ATTENDANCE SHEET (Practical)
Subject with code: Microprocessor & Microcontroller Lab (CS-592)
Semester : 5™ Sem, 2015
Discipline: COMPUTER SCIENCE & ENGINEERING
1 [2 |3 4 5 6 |7 8 9 10
1/8/ |12/ | 3/1 |7/1
SL | Name RollNo. |15 |9/1|0/1 |1/1 o
5 5 5
20. | JYOTISINHA | 11900113023 |2 2 |2 2 8
21. | KARISHMA 2 2 |2 2 8
KUMRI 11900113024
22. | KRITIKA 2 2 |2 2 8
BIBHU 11900113025
23. | KUMAR 2 2 2 2 8
NISHANT 11900113026
24. | KUNAL 2 2 2 2 8
KUMAR 11900113027
25. | MILAN SHIT | 11900113028 |2 2 2 2 8
26. | MOHAMMA 2 2 2 2 8
D MAYAR
ALAM 11900113030
27. | MONALISA 2 2 2 2 8
SINHA 11900113031
28. | MRINAL 2 2 |0 2 6
BARMAN 11900113032
29. | NEHA 2 2 |2 2 8
GOYAL 11900113033
30. | NEHA 2 2 |2 2 8
SINGH 11900113034
31 11900113035 | 2 0 2 2 6
NIRAJ




SONAR

32. | PRABHAKAR 2 2 2 2 8
PAUL 11900113036

33. | PRAGYA 2 2 |2 2 8
KUMARI 11900113037

34. | PRASANJIT 2 2 2 2 8
BANIK 11900113038

35. | PRITAM 2 2 2 2 8
KUMAR
GHOSH 11900113039

36. | PRITI 2 2 |2 2 8
KUMARI 11900113040

37. | PRIYANKA 0 2 2 2 6
KUMARI 11900113041

38. | PRONIL 2 2 2 2 8
CHAKRABO
RTY 11900113042

Records of Assignment / Quiz
Subject with code: Microprocessor & Microcontroller

(CS-502)
Semester : 5™ Sem, 2015

Discipline: COMPUTER SCIENCE & ENGINEERING

SL Name Roll No. Assgn. Assgn. 2
1

L ABHISHEK DEY 11900113001 1 1

2. ADITYA SAHA 11900113002 1 1

3. AKANKSHA 1 1
KUMARI 11900113003

4 1 1
AKHILESH SINGH 11900113004

5 AMIT KUMAR 11900113005 1 1




6. AMRITA KUNDU 11900113007
7. ANGSHUMAN

HALDER 11900113008
8. ANIRBAN DUTTA 11900113009
S ANKITA GUPTA 11900113011
10. ANURAG

SHARMA 11900113012
11 AYUSH AMAN 11900113013
12.

BASANT RAJ 11900113014
13. BHAWESH

PRASAD 11900113016
14. BINITA AGARWAL 11900113017
15.

BISWAJIT DOLUI 11900113018
16. CHIRANIJIB

MUKHERJEE 11900113019
17. GANESH

CHANDRA SAHA 11500113020
18. JAYDEET

KARMAKAR 11900113021
19. JUHI RANI 11900113022
20.

JYOTI SINHA 11900113023
21. KARISHMA

KUMARI 11900113024
22. KRITIKA BIBHU 11900113025
23.

KUMAR NISHANT 11900113026
24,

KUNAL KUMAR 11900113027
25.

MILAN SHIT 11900113028
26. MOHAMMAD

MAYAR ALAM 11900113030
27, MONALISA SINHA 11900113031
28.

MRINAL BARMAN 11900113032
29.

NEHA GOYAL 11900113033
30.

NEHA SINGH 11900113034
31.

NIRAJ SONAR 11900113035
32.

PRABHAKAR PAUL 11900113036
33.

PRAGYA KUMARI 11900113037
34.

PRASANJIT BANIK 11900113038
35. PRITAM KUMAR

GHOSH 11900113039




36| pRITI KUMARI 11900113040 1 1

37. | PRIYANKA : -
KUMARI 11900113041

38. | PRONIL : .
CHAKRABORTY 11900113042

LIST OF PRACTICALS

Subject with code: Microprocessor & Microcontroller Lab (CS-592)

Semester : 5™ Sem, 2015
Discipline: COMPUTER SCIENCE & ENGINEERING

Sl.

Details of Experiment(s)

Hours allotted

P1.

Study of prewritten programs on 8085 trainer kit using the basic instruction set (
data transfer, load/store, arithmetic, logical).

3 hr

P2.

To perform the programs on 8085 trainer Kit:

1 .Write a program to add 2, 8 bit data stored in internal registers.

2. Write a program to subtract 2, 8 bit data stored in internal registers.

3. Write a program to add 2, 8 bit data after storing it two consecutive memory
location and store the output in the next location.

4. Store any 8 bit data in register D and another data in 8000H memory location.
Subtract the data of memory from the data of register and store the output in
8002H memory location.

3 hr

P3.

To perform the programs on 8085 trainer kit :

1. Write a program add to 16 bit data using DAD instruction.

2. Write a program add to 16 bit data using without DAD instruction.

3. Write a program to add n natural nos.

4. Write a program n natural nos. after storing it in consecutive memory location.

3hr

P4.

To perform the programs on 8085 trainer kit :

1. Write a program to multiply 2, 8 bit data.

2. Write a program to divide 2, 8 bit data.

3. Write a program to copy a block of memory and shift it into another memory
location.

4. Write a program to add n even/odd data stored in consecutive memory
location.

3 hr

PS.

To perform the programs on 8085 trainer kit :

1. Write a program to add n BCD nos.

2. Write a program to arrange a set of data in ascending/ descending order in
consecutive memory location.

3. Write a program to pack 2 BCD nos.

4.Write a program to unpack 2 BCD nos.

3 hr

P6.

To perform the programs on 8085 trainer kit :

1. Write a program to search a particular data in a set of data store in
consecutive memory location (table look up).

2. Write a program to check whether two set of data in memory are match or not
(string matching).

3. Write a program to convert BCD no. into binary no.

4. Write a program to convert binary no. to BCD no.

3 hr

P7.

To perform the programs on 8085 trainer kit :
1. Write a program to add n 16 bit data.
2. Write a program to convert any hexadecimal no. into ASCII no.

3 hr




3. Write a program to convert any binary no. into ASCII no.

4 Write a program to convert any ASCII no. into binary no.
P8. To perform the programs on 8085 trainer kit : 3 hr

1. Write a program to ON LED’s after reading the status of its switch.

2. Write a program to ON all LED’s at the same time.

3. Write a program to ON all the LED’s one by one with particular delay.

4. Write a program to display a square/rectangular wave in CRO.
Po. Familiarization with 8051 microcontroller kit and perform the programs in it : 3 hr

1. Write a program to add 2, 8 hit data stored in registers.

2. Write a program to subtract 2, 8 bit data stored in registers.
P10. | To perform the programs on 8051 trainer kit : 3 hr

1. Write a program to multiply 2, 8 bit data stored in registers.

2. Write a program to divide 2, 8 bit data stored in registers.

3. Serial communication between 2 8085 trainer Kkit.
P11. | Revision (onthe programming of 8085) 3 hr
P12. | Revision (on the programming of 8051) 3 hr

Sessional/Practical Performance Record
Subject with code: Microprocessor & Microcontroller Lab (CS-592)
Semester : 5 Sem, 2015
Discipline: COMPUTER SCIENCE & ENGINEERING
Sl Name Roll No. Marks in experimentation Total (40)
1 12/3{4/5/6|7 8]|9]10
1. | ABHISHEK DEY 11900113001 [0 |4 |4 |3 |4 |3 |3 |4 25
2. | ADITYA SAHA 11900113002 [0 |4 |4 |4 |4 |4 4 14 28
3. | AKANKSHA 4 |4 |3 |4 |3 |3 4
KUMARI 11900113003 25
4. | AKHILESH SINGH 11900113004 |2 |3 |2 |3 |2 |3 |2 |3 20
5. | AMIT KUMAR 11900113005 |4 |4 |4 |0 |4 |4 |4 14 28
6. | AMRITA KUNDU 11900113007 |4 |4 [4 |4 |4 |4 |4 |2 30
7. ANGSHUMAN 4 4 |4 4 |4 |4 4
HALDER 11900113008 32

8. | ANIRBAN DUTTA 11900113009 |3 |1 |2 |3 |4 |4 |1 |2 20
9. | ANKITA GUPTA 11900113011 |2 |4 |2 |4 (2 |2 |2 |1 19
10. | ANURAG SHARMA | 11900113012 |4 |4 |4 |4 [4 |3 |3 |3 29
11. | AYUSH AMAN 11900113013 |4 |4 |4 |4 |4 |4 |4 14 32
12. | BASANT RAJ 11900113014 [0 |4 |3 |3 |0 |3 )3 14 29




13. | BHAWESH PRASAD | 11900113016 | 4 4 14 |4 |4 |4 |4 |4 32
14. | BINITAAGARWAL | 11900113017 | % 4 14 14 14 |4 |4 |4 32
15. | BISWAJIT DOLUI 11900113018 | 4 4 14 14 14 |4 |4 |4 32
16. | CHIRANJIB 4 4 |4 |4 |4 [4 |4 |3

MUKHERJEE 11900113019 31
17. | GANESH 4 4 |4 |4 |4 |4 4 o

CHANDRA SAHA 11500113020 27
18. | JAYDEET 4 4 |4 |3 |3 |4 [4 |a

CARMAKAR 11900113021 30
19. | JuHI RANI 11900113022 | 4 4 14 14 14 |4 |4 |4 32

Sessional/Practical Performance Record
Subject with code: Microprocessor & Microcontroller Lab (CS-592)
Semester : 5™ Sem, 2015
Discipline: COMPUTER SCIENCE & ENGINEERING
Sl Name Roll No. Marks in experimentation Total
112 (3|45 6 7 | 8] 9|10 (40)

20. | JyOTI SINHA 11900113023 |8 |8 8 |8 32
21. | KARISHMA KUMARI | 11900113024 |8 |8 8 |8 32
22. | KRITIKA BIBHU 11900113025 |8 |8 8 |8 3o
23. | KUMAR NISHANT 11900113026 |8 |8 7 |8 31
24. | KUNAL KUMAR 11900113027 |8 |7 707 ’9
25. | MILAN SHIT 11900113028 |8 |8 8 |8 32
26. | MOHAMMAD 8 |8 |8 |8

VIAYAR ALAM 11900113030 32
27. | MONALISA SINHA 11900113031 |8 |8 8 |8 32
28. | MRINAL BARMAN 11900113032 |8 |8 8 31
29. | NEHA GOYAL 11900113033 |8 |8 8 |8 32
30. | NEHA SINGH 11900113034 |8 | © 6 |8 32
31. | NIRAJ SONAR 11900113035 |8 |6 8 |8 30
32. | PRABHAKAR PAUL | 11900113036 |8 |8 8 |8 32
33. | PRAGYA KUMARI 11900113037 |6 | © 5|5 22
34. | PRASANJIT BANIK 11900113038 |8 |8 8 |8 32




35. | PRITAM KUMAR 8 |8 |8

CHOSH 11900113039 32
36. | PRITI KUMARI 11900113040 |8 |6 |6 28
37. | PRIYANKA KUMARI | 11900113041 |0 |8 |8 24
38. | PRONIL 8 |6 |6

CHAKRABORTY 11500113042 28

NAME WITH ROLL Nos. OF STUDENT WHOSE ACADEMIC PERFORMANCE IS

NOT SATISFACTORY
Sl. Roll No. Name of Student Remedial measures taken by teacher
1 11900113004 AKHILESH SINGH
2 11900113014 BASANT RAJ e Preparing them by solving previous
year WBUT question papers
3 11900113027 | KUNAL KUMAR  Additional doubt clearing sessions
4 11900113028 | MILAN SHIT * Providing extra assignments
¢ Highlighting important and frequently
5 11900113030 MOHAMMAD MAYAR ALAM asked questions
6 11900113035 NIRAJ SONAR




CERTIFICATE

|, the undersigned, have completed the course allotted to me as shown

below:
Sl. | Semester | Subject with Code Total Remarks
No. Units
L £TH 1.Microprocessor & Microcontroller(CS-502) 04
' 2.Microprocessor & Microcontroller Lab (CS-592)
Date :
Signature of Faculty

Submitted to HOD

Certificate by HOD

|, the undersigned, certify that Prof. SARMISTHA MONDAL has
completed the course work allotted to him satisfactorily / not

satisfactorily.

Date :

Signature of HOD

Submitted to Director

Date :

Signature of Director
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E-mail :
| Class Schedule

Lecture Bridge course Tutorial Practical

Day No. Of Time 1 class 1 class 3 class(=1
periods lab)
Monday 1 3.00pm-3.50pm 11.40am- - -
12.30pm
Wednesday 1 2.10pm-3.00pm 3.00pm-3.50pm | ---
Thursday 1 10.00am-
10.50am

Friday 2.10-4.40pm

Hours for meeting students:

Tuesday

1lam - 12pm

Wednesday

1lam - 12pm

Or by appointment

i) Course Objective

A foundation course on Physics from which the students will be able to apply their knowledge in their

respective engineering disciplines

i) Course Outcomes

i. After completion of this course the students are expected to be able to demonstrate
following knowledge, skills and attitudes.

The student will be able to:

COs Statement Target
Have basic concepts of mechanics, optics and its applications, electricity, magnetism 50%
C102.1 | and qualitative understanding of concepts of quantum physics and statistical
mechanics.
C102.2 Explain different physical phenomenon by mathematical formulations. 50%
C102.3 Implement different theoretical formulation for quantitative solutions of problems. 50%




Employ data analysis techniques, including errors and representing data graphically 60%

C102.4 by different experimental methods.

ii.  Once the student has successfully completed this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Sl. Question BT Level
1 Define damped vibration. Write down the differential equation for damped vibratory | BT Level
' motion explaining the physical significance of each term in the equation 1
5 How is it proved that an electromagnetic wave consists of particles? Explain the two BT Level
' effects 1
3 Derive Schrodinger’s time dependent wave equation for one dimensional motion of a BT Level
' free particle. Hence, write the three dimensional time dependent wave equation 2
4 What is hysteresis loss? BT Level
' How should the hysteresis curve look for permanent magnets and electromagnets? 1
) o ] ) BT Level
5. Give the physical interpretation of wave function 1
] o BT Level
6. State the basic postulates of M-B, B-E and F-D statistics 1
Compare Interference and Diffraction of light. Distinguish between Fresnel and BT Level
7. Fraunhofer class of Diffraction. Prove that the tangent of the polarization angle is 1
equal to the refractive index of the medium. Define what is population inversion?
8 Give the physical significance of Maxwell’s equations BT Il_evel
9 Plot electron distribution function governed by F-D statistics in metals at (i) T = 0K BT Level
' and (ii) T > OK 2
10 Explain the behaviour of a dielectric material placed in an electrostatic field. BT Level
. 2
lii) Topic/Unit/Chapter Layout
Topic/Unit/Chapter Laboratory topics Lecture | Laboratory
Hours hours
Module-1: Quantum Mechanics: Determination of Stefan’s radiation 3
a. Advanced Classical Mechanics constant 6
3
Determination of Planck’s constant
using photocell.
10

b. Quantum Mechanics

Module-2: Statistical Mechanics | —eeeemm- 4 0




Module-3: Determination of dielectric constant | 3
a) Dielectric properties of a given dielectric material
Determination of Lande’g factor 4
using Electron spin resonance
b) Magnetic properties spectrometer.
Module-4 : Crystal structure Determination of band gap of 14

semiconductors

Determination of Hall co-efficient of
semiconductors.

To study current-voltage
characteristics, load response, areal
characteristics and spectral response
of photo voltaic solar cells.

Determination of the thermo-electric
power at a certain temperature of the
given thermocouple.

Determination of specific charge
(e/m) of electron by J.J. Thomson’s
method.

Verification of Bohr’s atomic orbital
theory through Frank-Hertz
experiment

Determination of Rydberg constant
by studying Hydrogen/ Helium
spectrum

iv)Textbooks

1
2
3
4
5
6
7
8

Reference books :

. R. K. Kar (Engineering physics), NCBA, 2e

. Amal Chakraborty (Engineering Physics 1), Chhaya Prakashani, 1e
. S. P. Kulia (Engineering Physics I), NCBA, 2e

. Sanjib Bhattacharya (Engineering Physics I), Book and Allied (P) Ltd., 1le

. Sujoy kr. Bhattacharya and Saumen Paul (Engineering Physics 1), Mc Graw Hill, 3e
. A.LK.Vasudeva (Modern Engineering Physics) S.Chand, 3e
. Amal Chakraborty (Engineering Physics I11), Chhaya Prakashani, 1e

. Sujoy kr. Bhattacharya and Saumen Paul (Engineering Physics I1), Mc Graw Hill, 3e

1. Bhattacharyya (Engineering Physics) , OUP, 1e
2. A. B. Gupta (College Physics Vol Il), NCB, 4e

K. Ghatak (Optics), Tata McGraw Hill Publishing Company Limited, 3e

3. A
4. S. N. Ghoshal (Introduction to Quantum Mechanics), S.Chand, 3e
5. S. O. Pillai (Crystallography), New Age Science, 3e




(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz / assignment 10
Attendance S
University Exam/External Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

2) Laboratory

Expt. No. | Experiment Name Schedule | Marks
BS PH | Determination Of Dispersive Power Of The Material Of Given hours 40
291-1 Prism.

BS  PH | Determination Of Wavelength Of Light By Newton’s Ring

291-2 Method..

BS PH | Determination Of Wavelength Of Light By Laser Diffraction
291-3 Method.

BS PH | Determination Of specific charge (e/m) of electron by J.J.

291-4 Thomson’s method

BSPH | Determination Of Hall coefficient of a semiconductor by four
291-5 probe method

BSPH | Use Of Carry Foster’s Bridge To Determine Unknown Resistance.

v FRIDAY
BSPH | Determination Of Steafan-Boltzmann constant

291-7 2.10-
BSPH | Determination Of Planck’s constant using photocell 4.40PM
291-8

BSPH | Determination Of Lande-g factor using Electron Spin Resonance
291-9 Spectrometer

BSPH | Determination Of Wavelength Of Light By Fresnel’s Bi-Prism
291-10 | Method.

BSPH | Determination Of Band gap of semiconductor.

291-11
BSPH | Determination Of Young’s Modulus of elasticity of the material of
291-12 | a bar by the method of flexure.

BSPH | Determination Of Modulus Of Rigidity By Static Method

291-13
BSPH Determination Of Modulus Of Rigidity By Dynamic Method.
291-14

University 60
Exam




Course target attainment levels:

Attainment Level | Inference
40% or less of the students have attained more than the target level of that

Attainment Level 1

CO
Attainment Level 2 41-50% of the students have attained more than the target level of that CO
Attainment Level 3 51-60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

(vi) Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes (POSs) PSOs
Outcomes
1123|456 |78 9 10 | 11 | 12 1 2
BSPH 201.1 22 |0]0]0|0]|O0]|O 1 0 0 2 1
0
BSPH 201.2 22 |0]0]0|0]|O0]|O0 1 0 0 2 1
0
BSPH 201.3 22 |0]0]0|0]O0]|1 2 0 0 2 1
0
BSPH 291 21100 ]2|0]0]2 2 2 0 2 1
0
BSPH 201 2 |21 0]0]212]0]0]2 2 2 0 2 1 0

1 = courses in which the student will be exposed to a topic (BT level 1& 2)
2 = courses in which students will gain competency in that area (BT level 3-4)
3= courses in which students will master that skill (BT level 5-6)

CO1 to CO4 partially satisfies application of knowledge of mathematics and science in solving engineering

problems. (PO1, PO2).



(vii) Assessment Methodology

Outcome Assessment Tool Specific Question/activity aligned to the Outcome
BSPH 201.1 | Assignment 1. Write down the differential equation for a
Internal Test damped vibratory motion, explaining the
Quiz physical significance of each term in the
End semester test equation. What is meant by critical damping?
2. State stokes theorem. If A=x?yi-2xzj+2yzk,
find curl of A. Find the equation of motion of
a floating cylinder in a liquid and hence find
the frequency of oscillation.
3. What is Rayleigh criterion of resolution? (b)
What do you mean by resolving power of an
optical instrument? (c) Obtain an expression
for the resolving power of a plane diffraction
grating.
BSPH 201.2 | Assignment 1. State Gauss’s theorem in electrostatics .With the
Internal Test help of this theorem find the values of field for
Quiz uniformly charged infinite cylinder
End semester test 2. Explain the difference between (i)
diamagnetism and paramagnetism,
(i) paramagnetism and ferromagnetism (iii)
ferromagnetism and antiferromagnetism, and
(iv) antiferromagnetism and ferrimagnetism.
3. State De Broglie’s hypothesis.
BSPH 201.3 | Assignment 1. Derive Schrodinger’s time dependent wave
Internal Test equation for one dimensional motion of a free
Quiz particle. Hence, write the three dimensional time
End semester test dependent wave equation.
2. Show that for a particle in a rigid box spanning
from x = 0 to x = a, the eigen function is given by
y(x) = V(2/a) sinnmx/a. Also find the average eigen
values.
BS PH 201.4 | Assignment 1. Calculate the number of ways of arranging 10
Internal Test Fermions in 15 phase space cells.
Quiz 2. Find the number of energy states in the energy
End semester test range E and E+dE.
3. What will happen to the distribution function
following F-D statistics at T = 0K when (i) E;i
= Ey, (ii) Ei > Efand (iii) Ei < Ef?
BS PH 201 Mini Project Applications of Different Topics related to the
Term Paper Syllabus of B. Tech students
Power point
Presentation
BS PH 291 Assignment Laboratory Assignment 1 and 2

(VIIl) A. Weekly Lesson Plan

Week

Lectures

Tutorial PRACTICAL Assignment




il Discussion of COs, Syllabus and Introductory
Assessment Methodology. class and manual
(BL & | Problems including constraints & distribution
1T) friction. Basic ideas of vector Problems on
calculus and partial differential
- . : Vectors
equations. Potential energy function F
= -grad V, equi-potential surfaces and
meaning of gradient. Conservative
and non-conservative forces.
2 Conservation laws of energy & BSPH 291-12
momentum. Non-inertial frames of | prgplems on
(BL & | reference. ~ Harmonic  oscillator; | paed BSPH 291-4
. . pe
1T) Damped harmonic motion forced h : "
oscillations and resonance. armonic motion | BSPH 291-5
forced
oscillations and | BSPH 291-6
resonance BSPH 291.7
3 Motion of a rigid body in a plane and | Problems on BSPH 291-5
in 3D. Angular velocity vector. Motion of a rigid
(L & | \Moment of inertia. body in a plane BSPH 291-4
1T) g BSPH 291-6
S ) and in 3D,
Distinction between interference and di - BSPH 291-7
. . iffraction at BSPH 291-9
d!ffract!on, Fraunhofer and Fresnel single slit, double BSPH 291-2
diffraction, Fraunhofer slit, and multiple
diffraction at single slit, double slit, | SIits ( or.1ly the
and multiple slits ( only the EXpressions for
expressions for max;min, & intensity | Max;min, &
intensity.
and qualitative discussion of fringes);
diffraction grating(resolution formula
only), characteristics of
diffration grating and its applications.
4 Polarisation : Introduction, Problems on | BSPH 291-2
polarisation by reflection, polarisation | Polarisation &
(L & by double reflection, scattering of Lasers BSPH 291-11
1T) liaht. circul d elliotical BSPH 291-3
ght, circular and elliptica BSPH 2915
polarisation, optical activity. BSPH 291-9
Lasers : Principles and working of BSPH 291-6
laser : population inversion, pumping,
various modes, threshold
population inversion with examples .
5 Maxwell’s equations. Polarisation, | Problems on BSPH 291-9
permeability and dielectric constant, | Maxwell’s BSPH 291-11
polar and non-polar dielectrics, BSPH 291-5

Assignment 1

Vectors,
Oscillators, Rigid
body dynamics,
Diffraction,
Polarisation,
Laser, Maxwell’s
equations.




(3L & | internal fields in a solid, equations. BSPH 291-2
1T) Polarisation BSPH 291-4
BSPH 291-12
6 Clausius-Mossotti equation | Problems on BSPH 291-11 Assignment 2
(expression only), applications of | Clausius- BSPH 291-5
(BL & | dielectrics. Magnetisation  , | Mossotti BSPH 291-2 On
1T ermeability and susceptibility, . BSPH 291-12
L Y PEREY Iijl]:;:::t?sation BSPH 291-9 | Electromagnetism
’ BSPH 291-3 and Basic
permeability and Quantum
susceptibility, mechanics
i Classification of magnetic materials, | Problems on BSPH 291-11
ferromagnetism, magnetic domains | Quantum physics BSPH 291-5
(BL & | and hysteresis, applications. BSPH 291-2
1T) BSPH 291-12
Introduction to quantum physics, BSPH 291-9
Black body radiation, explanation BSPH 291-3
using the photon concept, BSPH 291-4
8 Compton effect, de Broglie Problems on Revision
hypothesis, wave-particle duality, Compton effect, | class/Extra class
(BL & verification of matter waves, de Broglie
1T) hypothesis
9 Uncertainty principle, Schrodinger Problems on Revision Assignment 3
wave equation, particle in box, Uncertainty class/Extra class o
BL & . Applications of
principle,

1) Schrodinger Quantu_m
wave equation, mechanics
particle in box

10 Quantum harmonic oscillator, Problems on Revision
Quantum class/Extra class

BL & Hydrogen atom. Macrostate, harmonic

1T) Microstate, Density of states, oscillator,
hydrogen atom,
Density of states




11 Qualitative treatment of Maxwell | Problems on | Mock test 1
Boltzmann, Fermi-Dirac statistics. Maxwell
(BL & Boltzmann,
1m) Fermi-Dirac
statistics
12 Bose-Einstein statistics. Mock test 2
(2L & Problems on
1) Bose-Einstein
statistics.
13 Revision and  Previous  years | University Mock test 3
questions discussions. uestion answer
(2L & g'sc ssion
17) iscussi

Assignment 4

Statistical
Mechanics

AND

Laboratory
Assignment




(VIIl) B. COMBINED DAILY LESSON PLAN & EXECUTION REPORT

SUBJECT: Physics

NAME OF FACULTY : DEPARTMENT: EE CODE : BS PH201

Details of home

work/assignment/
mini project/ ICT
Unit/ | Comp. Topic Description (to be No. of Plan Date(s) Execution used/ partial
Module | Index | quoted from syllabus) Lecture(s) Date(s) delivery of courses
by industry
experts, Eminent
speakers etc.)
Introduction and Mechanics
1.1 Introduction about CO, 16.01.2019
PO.
Syllabus and Assessment L SO
Methodology.
1.2 Basic ideas of vector calculus 21.01.2019
and _ partial Q|fferent|al 01 51.01.2019
equations. Potential energy
function F = -grad V.
1.3 Equi-potential surfaces and 24.01.2019 Assignment 1
meaning of gradient.
Conservat_lve and  non- 01 54.01.19
conservative forces.
Conservation laws of energy
= & momentum.
1.4 Non-inertial frames of 28.01.2019 Assignment 1
reference. + MCQ test
Harmonic oscillator; Damped
harmonic  motion  forced
oscillations and resonance.
Motion of a rigid body in a 01 28.01.19
plane and in 3D. Angular
velocity vector. Moment of
inertia.
1.5 Tutorial (Solution of 16.01.2019
Problems T Doubts 01 16.01.19
clearance)
Introduction to Optics 06
2 2.1 | Basic ldea about Interference 30.01.19 30.01.2019 Assignment 2
and Diffraction. 01




Comp.
Index

Topic Description (to be

quoted from syllabus)

Distinction between
interference and diffraction,
Fraunhofer and Fresnel
diffraction.

No. of
Lecture(s)

Details of home
work/assignment/
mini project/ ICT
used/ partial
delivery of courses
by industry
experts, Eminent
speakers etc.)

Execution
Date(s)

Plan Date(s)

2.2

Fraunhofer diffraction at
single slit, double slit, and
multiple slits.

Resolution formula of
diffraction grating,
characteristics of diffraction
grating and its applications.

01

31.01.2019
06.02.2019

Assignment 2

31.01.19

2.3

Polarisation : Introduction,
Basic concept of Polarisation.
Polarisation by reflection,
polarisation by double
reflection, scattering of light,
circular and elliptical
polarisation, optical activity.

01

06.02.2019
07.02.2019

Assignment 2

06.02.19

2.4

Lasers: Principles and
working of laser : population
inversion, pumping, various
modes, threshold population
inversion with examples.

01

07.02.2019
11.02.2019

Assignment 2 +
MCQ test

07.02.19

2.5

Tutorial (Solution of
Problems + Doubts
clearance)

02

6.02.19 13.02.2019

13.02.19

Electromagnetism and

Dielectric

Properties of

Materials

07

3.1

Polarisation, permeability
and dielectric constant, polar
and non-polar dielectrics,
internal fields in a solid.
Expression of Clausius -
Mossotti equation,
applications of dielectrics.

02

13.02.2019 Assignment 3

11.02.19
13.02.19

3.2

Magnetisation, permeability
and susceptibility,

01

14.02.19 14.02.2019 Assignment 3




Unit/
Module

Comp.
Index

Topic Description (to be

quoted from syllabus)

Classification of magnetic

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/
mini project/ ICT
used/ partial
delivery of courses
by industry
experts, Eminent
speakers etc.)

materials,  ferromagnetism,
magnetic  domains  and
hysteresis, applications.
3.3 | Maxwell’s equations. 18.02.19 27.02.2019 Assignment 3 +
Significance and Derivation. 02 27.02.19 McQ
3.4 | Tutorial (Solution of 13.02.19 13.02.2019
Problems + Doubts 02 BoN 27.02.2019
clearance) 27.02.19
Quantum Mechanics 06
4.1 | Introduction to quantum 11.03.2019 Assignment 4
physics, Black body 01 08.03.19
radiation, explanation using
the photon concept
4.2 | Compton effect, de Broglie 13.03.2019 Assignment 4
hypqthe5|s, .V\./ave.-partlcle 11.03.19
duality, verification of matter 01
- waves.
4.3 | Uncertainty principle, 58.03.2019 Assignment 4
Schr_odlr)ger wave equation, 01 28.03.19 01.04.2019
particle in box
4.4 | Quantum harmonic oscillator 01.04.19 10.04.2019 Assignment 4 +
and Hydrogen atom. 02 10.04.19 MCQ test
4.5 | Tutorial (Solution of 10.04.2019
Problems + Doubts 01 LR
clearance)
Statistical Mechanics 07
Macrostate, Microstate, 11.04.19 11.04.2019 Assighment 5
5.1 Density of states 02 22.04.19 22.04.2019
= Qualitative  treatment  of 53.04.19 23.04.2019 Assignment 5
5.2 | Maxwell Boltzmann, Bose- 02 PO 24.04.2019
. . - 24.04.19
Einstein statistics.
Fermi-Dirac statistics and % G AE 25.04.2019 Assighment 5 +
5.3 |Plot of F-D Distribution 02 29'04'19 02.05.2019 MCQ test
curve at different conditions. T
Tutorial (Solution of 06.05.2019
5.4 | Problems + Doubts 01 24.04.19

clearance)




(IX) Teaching Strategy / Method

1. Detailed use of blackboard

2. Good oratory skill with clearly audible volume of lecture

3. Interactive classroom

4. Always encouraging the students to ask questions

5. Use of practical examples or similar models to illustrate the topics.

(IXA) Strategy to support weak students

1. Paying attention to their problems in understanding the subject

2. Encouraging them to express their point of trouble

3. Allotting extra time beyond schedules class hours to help them understand the topics

4. Suggesting them different ways (as found suitable depending upon the case) to overcome their problem.

(IXB) Strategy to encourage bright students

1. Try to encourage them to study beyond the syllabus
2. Ask them to develop the habit of reading anything good and rich in content
3. Advise them to try and solve higher level engineering numerical problems.

(IXC) Efforts to keep students engaged

1. During class to avoid monotony, some aptitude problems are given to solve.

2. Asking random questions to the students from the topic

3. Sometimes different tricks or techniques are shown to them to make the lecture interesting.
4. Informal technical quiz is also held.

(X) Analysis of Students performance in the course

INTERNAL ASSESSMENT




CO Attainment
W Target MW Attainment
o 83%
80%
’ 76%
65%
60%
55%
I I 50% ]
C110.1 C110.2 C110.3 €110.4

UNIVERSITY EXAMINATION

University Examination Result Analysis Even SEM 2018 -2019
Sub: Physics |
Code: BSPH201

0 E
0% 0%

m0 mf mAmBuC =D sF

(XI) Analysis of Student Feed Back




The course coverage during the semester

10 responses

@ Very Clear
® Clear
@ Difficult to follow

How was your performance in the course

10 responses

@ Excellent
® Good
@ Poor

The relevance of this course to your career goals was
10 responses
® Cxcollont

® Good
® Poor




Coverage of content beyond syllabus

10 reaponses

@ Aways
® Sometimes
© Not Conducted

The relevance of laboratory experiment to the course outcomes was

10 reuponses

@ Highly Relevan
@ Purtlly Retevant
& Not Ralevant

The relevance of assignment / Quiz to the course outcomes was

10 responses

@ Highly Relevant
@ Partially Relavant
@ Not Relevant




The relevance of questions in internal exams to the course outcomes was

10 responses

@ Highly Ralevant
@ Partially Retevant
& Not Relevant

At the end of the semester the coverage of the stated course objectives and
course outcomes by teacher was

10 rasponses

® Futilled
@ Partialty Fulilled
& Not Fulfilled

Would you recommend the course to others?

10 responges
® ves
® No
! @ Cantsay

(XIl) Teacher Self-Assessment (at the completion of course)

1. Syllabus coverage was 100%
2. More effort will be given to improve the performance level of CO2 and CO3.

(XIV) Recommendations/Suggestions for improvement by faculty




=

Syllabus of Physics-1I should be oriented towards more applications in engineering aspects.

2. There are no theoretical discussions for most of the lab classes in the lecture part. So there is a gap
between theory and lab classes, which needs to be addressed by the University.

3. Some popular lectures on a topic of beyond syllabus should be arranged to explore student’s
knowledge (satisfying PO1).

4. Students are advised for regular visit to library for accessing reference books, e-books and journals.

Additional and revision classes for slow learners.

Organizing Popular talks and seminars

o o

INTERNAL ASSESMENT RECORD

Subject with code: BS PH 201

Section:__EE

Semester : 2nd

Discipline: Physics

Attendance Internal Assi t
Sl. Roll No. Name Examination ss/lgqnl:ri\zen Total
Total | Marks | 1% | 2nd | Avg.

1 119016180 Vivek Roy 5 5 36| 6 37 3 45
11 Kayet

5 119016180 Swapnanil 5 5 20 | 29 | 405 10 50.5
12 Dutta

3 119016180 Susmita 5 5 24 | 33 | 425 9 515
13 Dutta

4. 11901146180 Suman Bera > 5 42 | 39 46 10 56

5, | 119016180 sujan > | 4 27| 4 | 365 8 44.5
15 Barman

6. 119016180 | Subhankar 5 4 03| 34 3 47
16 Das

7 119016180 Shaswata 5 4 33 | AB 34 3 47
17 Sengupta

8. 11901186180 Sayan Basak > 5 13 | 22 | 375 9 46.5

9. 11901196180 Sanyik Nath > 5 11 | 19 | 355 9 44.5




119016180

10. 20 Rajiv Chettri 15 | AB | 38.5 10 48.5
119016180 Rajdeep
) ) 43.
11 21 Chakraborty > 3 355 8 3:5
119016180 Payel
1 7
12 29 Majumdar 31 | 40 47 0 5
13 11902136180 Nischal Rai 23 | 29 38 9 47
14 | 119016180 Komal 27 | 34 | 445 9 43.5
24 Kumari
15 11902156180 Gourav Roy 32 | 28 | 40.5 9 49.5
119016180 Debabrata
B 2
16 26 Mukherjee 6 | A 34 8 4
119016180 Darshan
. 1 .
17 57 Nath 49 | 45 | 49.5 0 59.5
18 11902186180 Briti Das 13 | 11 | 35.5 9 44.5
19 11902196180 Bipin Kumar 07 | AB 34 8 42
20 119016180 Bedabrata 19 | 20 | 335 9 425
30 Dutta
gq | 119016180 | Barnali 16 | 33 | 405 10 50.5
31 Biswas
22 11903126180 Aryan Chettri 17 | 13 37 8 45
53 119016180 Abhlshe'k 13 6 365 3 44.5
33 Chaurasia




ATTENDANCE SHEET (Lecture)

Subject with code: Physics 1 BS PH 201

Section: EE 1°t Year

Semester : 2nd Discipline: EE
SI. | Roll No. Name
1. | 11901618011 | Vivek Roy Kayet
2. | 11901618012 |  >Wapnani
Dutta
3. 111901618013 | Susmita Dutta
4., 111901618014 Suman Bera
5. 111901618015 | Sujan Barman
6. | 11901618016 | Subhankar Das
Shaswata .
7. | 11901618017 | ¢ = iota As per Attendance Register
8. 111901618018 | Sayan Basak
9. | 11901618019 Sanyik Nath
10. | 11901618020 Rajiv Chettri
Rajdeep
11.| 11901618021 Chakraborty
12 | 11901618022 Payel
Majumdar
13 | 11901618023 Nischal Rai
14 | 11901618024 | Komal Kumari
15 | 11901618025 Gourav Roy
Debabrata
16 | 11901618026 Mukherijee
17 | 11901618027 | Darshan Nath
18 | 11901618028 Briti Das
19 | 11901618029 Bipin Kumar
20 | 11901618030 | Bedabrata
Dutta
21 | 11901618031 | Barnali Biswas




22

11901618032

Aryan Chettri

23

11901618033

Abhishek
Chaurasia




Subject with code: Physics 1 BS PH 201

ATTENDANCE SHEET (Tutorial)

Section: EE 1°t Year

Semester : 2nd Discipline: EE
SI. | Roll No. Name
1. | 11901618011 | Vivek Roy Kayet
2. | 11901618012 |  >Wapnani
Dutta
3. 111901618013 | Susmita Dutta
4., 111901618014 Suman Bera
5. 111901618015 | Sujan Barman
6. | 11901618016 | Subhankar Das
7. | 11901618017 | Shaswata
Sengupta
8. 111901618018 | Sayan Basak A Attend Regist
9. | 11901618019 Sanyik Nath S per eéndance egls er
10. | 11901618020 Rajiv Chettri
Rajdeep
11.| 11901618021 Chakraborty
12 | 11901618022 Payel
Majumdar
13 | 11901618023 Nischal Rai
14 | 11901618024 | Komal Kumari
15 | 11901618025 Gourav Roy
Debabrata
16 | 11901618026 Mukherijee
17 | 11901618027 | Darshan Nath
18 | 11901618028 Briti Das
19 | 11901618029 Bipin Kumar
20 | 11901618030 | Bedabrata
Dutta
21 | 11901618031 | Barnali Biswas




22

11901618032

Aryan Chettri

23

11901618033

Abhishek
Chaurasia




ATTENDANCE SHEET (Practical/Sessional)

Subject with code: Physics 1 BS PH 201

Section: EE 1°t Year

Semester : 2nd Discipline: EE
SI. | Roll No. Name
1. | 11901618011 | Vivek Roy Kayet
2. | 11901618012 |  SWapnanil
Dutta
3. 111901618013 | Susmita Dutta
4. 111901618014 Suman Bera
5. 111901618015 | Sujan Barman
6. | 11901618016 | Subhankar Das
7. | 11901618017 |  Shaswata
Sengupta
8. | 11901618018 | Sayan Basak As per Attendance Register
9. | 11901618019 Sanyik Nath
10. | 11901618020 Rajiv Chettri
Rajdeep
11.| 11901618021 Chakraborty
12 | 11901618022 Payel
Majumdar
13 | 11901618023 Nischal Rai
14 | 11901618024 | Komal Kumari
15 | 11901618025 Gourav Roy
Debabrata
16 | 11901618026 Mukherjee
17 | 11901618027 | Darshan Nath
18 | 11901618028 Briti Das
19 | 11901618029 Bipin Kumar
20 | 11901618030 | Bedabrata
Dutta
21 | 11901618031 | Barnali Biswas




22

11901618032

Aryan Chettri

23

11901618033

Abhishek
Chaurasia




Records of Assignment

Subject with code: Physics 1 BS PH 201

Section: EE 1°t Year

Semester : 2nd Discipline: EE
Sl. | Roll No. Name Assignment | Term | Mini Power Point
Paper | Project | Presentation
1. | 11901618011 | VivekRoy |- ) ) )
Kayet
WE SRR )
2. | 11901618012 | >WaPnani
Dutta
ta | A 3
3. | 11901618013 | ~usmita
Dutta
4. | 11901618014 | Suman Bera v v v
5. | 11901618015 | ~4an ) )
Barman
6. | 11901618016 | SUPhankar |- ) ) )
Das
7. | 11901618017 | Shaswata |- ) )
Sengupta
8. | 11901618018 | Sayan Basak | ¥ v : :
9. | 11901618019 | Sanyik Nath |- v : :
10. | 11901618020 | Rajiv Chettri v v v
Rajdeep v - -
11| 11901618021 | (o
y TR 3
12 | 11901618022 |  Favel
Majumdar
13 | 11901618023 | Nischal Rai
14 | 11901618024 | Komal
Kumari
15 | 11901618025 | Gourav Roy | ¥ v v v
Debabrata |- - - -
16 | 11901618026 | 1\ o 7
y SRR 3
17 | 11901618027 | P2rshan
Nath
18 | 11901618028 | BritiDas |V v v v




19 | 11901618029 | Bipin Kumar
20 | 11901618030 | edabrata
Dutta
21 | 11901618031 | 2arnal
Biswas
Aryan
22 | 11901618032 | V50
23 | 11901618033 | ~Phishek

Chaurasia




LIST OF PRACTICALS

Subject with code: Physics 1 BS PH 201

Section: EE 1°t Year

Semester : 2nd Discipline: EE
Sl. Details of Experiment(s) Hours allotted
BS PH | Determination Of Dispersive Power Of The Material Of Given Prism.
291-1 2.30 hours
BS  PH | Determination Of Wavelength Of Light By Newton’s Ring Method.
291-2 2.30 hours
BS PH | Determination Of Wavelength Of Light By Laser Diffraction Method.
291-3 2.30 hours
BS PH | Determination Of specific charge (e¢/m) of electron by J.J. Thomson’s
291-4 method 2.30 hours
BSPH | Determination Of Hall coefficient of a semiconductor by four probe
291-5 method 2.30 hours
BSPH | Use Of Carry Foster’s Bridge To Determine Unknown Resistance.
291-6 2.30 hours
BSPH | Determination Of Steafan-Boltzmann constant
291-7 2.30 hours
BSPH | Determination Of Planck’s constant using photocell
291-8 2.30 hours
BSPH | Determination Of Lande-g factor using Electron Spin Resonance
291-9 Spectrometer 2.30 hours
BSPH | Determination Of Wavelength Of Light By Fresnel’s Bi-Prism Method.
291-10 2.30 hours
BSPH | Determination of Band gap of semiconductor.
291-11 2.30 hours
BSPH | Determination Of Young’s Modulus of elasticity of the material of a
291-12 | bar by the method of flexure. 2.30 hours
BSPH Determination Of Modulus Of Rigidity By Static Method
291-13 2.30 hours




BSPH
291-14

Determination Of Modulus Of Rigidity By Dynamic Method.

2.30 hours




NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS
NOT SATISFACTORY

S| | Roll No. Name of | Remedial measures taken by teacher
Student
1190161801 | Vivek Roy
1.
1 Kayet
5 1190161801 | Subhankar
' 6 Das 1. Extra doubt clearing classes
1190161801 | Shaswata were taken.
3. ..
7 Sengupta 2. Individually approached and
1190161802 Debabra.ta inspired to attend the regular
4 6 Mukherje classes.
e
5 1190161803 Aryan
2 Chettri




CERTIFICATE

|, the undersigned, have completed the course allotted to me as shown

below

Sl Semester Subject with Code Total Units/ | Remarks
No. Chapters

Date :

Signature of Faculty

Submitted to HOD

Certificate by HOD

|, the wundersigned, certify that.................ciiiiil. has
completed the course work allotted to him/ her satisfactorily/

notsatisfactorily.

Date :

Signature of HOD

Submitted to Principal/Director

Date :

Signature of Principal/Director

) Director
Siliguri Institute of Technology
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DEPARTMENT OF ELECTRICAL ENGINEERING

VISION OF THE INSTITUTE :

To be a recognised institution offering high quality education, opportunities to

students to become globally employable Engineers/Professionals in best
ranked industries and research organisation.

MISSION OF THE INSTITUTE :

To impart quality technical education for holistic development of students who
will fulfil the needs of the industry/society and be actively engaged in making a
successful career in industry/research/higher education in India & abroad.

VISION OF THE DEPARTMENT:

To emerge as a leading Department of Electrical Engineering that caters to the
latest needs of power sector, electrical & allied industry in the region.

MISSION OF THE DEPARTMENT:

To evolve as an innovative & globally competent Electrical Engineering
department that contributes to the socio - economic growth of region by
utilizing the advancement in Electrical Engineering by providing conducive
learning and interactive environment to students and faculty.



PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

10.

11.

12,

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

Problem analysis: |dentify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and research methods including
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and
IT tools including prediction and modeling to complex engineering activities with an understanding of the
limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

Environment and sustainability: Understand the impact of the professional engineering solutions in societal
and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams,
and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the engineering community
and with society at large, such as, being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and
life-long learning in the broadest context of technological change.



PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: Apply science, engineering, mathematics through differential and integral calculus, complex
variables to solve electrical engineering problems.

PSO2: Demonstrate proficiency in use of software & hardware to be required to practice Electrical
engineering profession.

PROGRAM EDUCATION OBJECTIVE (PEO):

The graduates of Electrical Engineering will:

Possess strong educational foundation in science, mathematics and Electrical Engineering which is
essential in making successful careers in Industry/ research / higher education and will understand the
professional responsibility in modern electrical power and energy related Industry through global and
rigorous education.

Possess technical competence in the fields of Electrical engineering & allied disciplines and will be
successful for the execution of engineering solutions which are technically sound and environment
friendly.

Utilize their broad based knowledge, skills and resources to design, invent and develop novel
technology and find creative and innovative solutions to engineering problems in a multidisciplinary

work environment.

Be professional with leadership qualities, effective communication skills, ethical attitude and
competence to excel individually and work efficiently in teams.

Possess attitude to learn and adopt new technologies as it evolves and be lifelong learners.



SILIGURI INSTITUTE OF TECHNOLOGY

Academic Calendar for the year 2018 - 2019

ODD SEMESTER 2019 (July 2019 — December 2019):

Activity

Date

Eight weeks Summer Internship Program (MBA)

June 20 to August 20, 2019

FDP (supervised by R&D Committee)

July 8 to July 12, 2019

Commencement of Academic Programme (for continuing Batch, HMCT
& MCA 5% Sem)

July 8, 2019

Finishing School Program for 4t Year students

July 12 to July 17, 2019

Commencement of Academic Programme (for continuing Batch, B.
Tech.)

July 15, 2019

Commencement of Academic Programme (for newly admitted Batch,
HMCT)

July 17, 2019

Commencement of Academic Programme (for newly admitted Batch, B.
Tech.)

July 22, 2019

Induction program (as per the MAKAUT guideline) for newly admitted B.
Tech. 1%t Year

July 22 to August 09, 2019

Commencement of Academic Programme (for continuing Batch, MCA
3rd Sem)

July 29, 2019

Commencement of Academic Programme (for newly admitted Batch,
MBA & MCA)

August 5, 2019

Finishing School Program for 4th Year students, CIVIL & EE.

August 12 to August 17, 2019

Independence Day Celebration (supervised by Cultural Committee)

August 15, 2019

Akshay Urja Diwas Celebration (supervised by Tech-Management Fest
Committee)

August 20, 2019

Commencement of Academic Programme (for continuing Batch, MBA)

August 26, 2019

Technical Training for 3™ & 5" Sem B. Tech.

August 26 to August 30, 2019

University Registration for newly admitted students

Last week of August (Tentative)

Continuous evaluation (Phase 1)

August 29 to August 31, 2019

Fresher’s Welcome

September 1% week, 2019

Student Feedback and submission of ATR (Department Level)

September 4 to September 7, 2019

Games & Sports Activities

September 11 to September 14, 2019
(After class hours on working days)

Engineer’s Day Celebration (supervised by Tech-Management Fest
Committee)

September 13, 2019

Technical Training for 7" Sem B. Tech.

September 16 to September 21, 2019

Meeting with the students with Director’s Office

September 23 to September 27, 2019

Continuous evaluation (Phase Il)

September 25 to September 27, 2019

Last date of reporting on Mentoring (Phase I)

September 30, 2019

22 Weeks Internship Program for 6" Sem HMCT

October 1, 2019 Onwards

Technical Training for 15t Sem B. Tech.

October 21 to October 24, 2019

Continuous evaluation (Phase lll)

October 25 to October 28, 2019

Continuous evaluation (Phase 1V)

November 18 to November 20, 2019

Practical & Project Viva

November 22 to November 30, 2019

Theory Examinations

December 4 to December 21, 2019

Last date of reporting on Mentoring (Phase Il)

December 30, 2019

Inter Semester Break (For Students)

December 24, 2019 to January 12, 2020




Course File

Course Title : RENEWABLE & NON-CONVENTIONAL ENERGY
Code : EE-704(D)
Semester 1%t Year 4" 2019

Name of the Faculty: PROF. JAYANTA BHUSAN BASU

Internet Homepage: https://sites.google.com/site/apjbbasu/

E-mail : jbb.sit@gmail.com

Class Schedule

Lecture

Monday Tuesday Thursday
10.00 — 10.50 am 15.50 — 16.40 pm 14.10 — 15.00 pm

Hours for meeting students:

Monday 14.10 -15.00 pm
Wednesday 13.20 — 14.00 pm
Friday 14.00 — 15.00 pm
Or by appointment

|i) Course Objective

Students will acquire basic knowledge on different renewable energy sources and their application.

i) Course Outcomes

After completion of this course the students are expected to be able to demonstrate following knowledge, skills and
attitudes.

The student will be able to:

Course Outcomes Target
Identify different Renewable and Non Renewable Energy Sources and realize their

EE704D.1 environmental impact (BT 2) 70% marks

EE704D.2 I(IIBu_?tg;:lte Solar geometry and describe different methods of solar energy conversion. 65% marks

EE704D.3 Demons_trate knowledge about Working Principles of Wind Power generation and its 65% marks
application. (BT 3)

EE704D.4 (Egglgl)n generation & harnessing of power from Biomass, Geothermal, ocean energy. 65% marks

EE704D.5 Discuss about different direct energy conversion systems like MHD & Fuel cells. (BT 3) 65% marks

EE704D 66% MARKS



https://sites.google.com/site/apjbbasu/
mailto:jbb.sit@gmail.com

i.  Once the student has successfully completed this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Sl. Question BT Level
List different types of Renewable energy sources and their environmental impact. BT 2
Explain briefly the impact of conventional sources of energy on environment. BT 2
3 Distinguish between global radiation and diffuse radiation. Which is applicable during BT 2
' cloudy atmosphere?.
Calculate the day length in Srinagar on 1st July, 2012. The latitude of Srinagar is
4, , BT 3
34005'N.
5 Draw the equivalent circuit of a practical solar cell and describe its |-V BT 3
' characteristics.
6. Discuss various subsystems in a solar thermal energy conversion system BT 2
7. Explain the fill factor and its importance as a performance parameter for a solar cell. | BT 3
8. Estimate power output from a wind turbine BT 3
List & briefly discuss the factors that you would take into consideration in selecting a
9. : : : BT 3
site of a land-based wind turbine system.
10. Describe in brief a binary cycle geothermal power plant. BT 2
11. Explain fluidized bed combustion in harnessing power from bio-mass. BT 3
12. Explain the working principle of double basin tidal power plants BT 2
What is the extractable power from a deep-sea wave of wavelength 150m and height
13. o BT 3
1.5mif g =9.8 m/s2.
Calculate the open circuit voltage and maximum power output for an MHD generator
14 having the following data : BT 3
' Plate area = 0.25 m2, distance between electrodes = 0.50 m, flux density = 1.8
Wb/m2, average gas velocity = 1200 m/s, gaseous conductivity = 10 mho/m.
15. Describe the principle of operation of Fuel Cell with suitable diagram BT 2
i) Unit Layout
Unit Lecture Hours
Introduction to Energy sources : Renewable and non-renewable energy sources, energy consumption as a
measure of Nation’s development; strategy for meeting the future energy requirements Global and 3

National scenarios, Prospects of renewable energy sources. Impact of renewable energy generation on
environment, Kyoto Protocol.

Solar Energy : Solar radiation - beam and diffuse radiation, solar constant, earth sun angles, attenuation
and measurement of solar radiation, local solar time, derived solar angles, sunrise, sunset and day length.
flat plate collectors, concentrating collectors, Solar air heaters-types, solar driers, storage of solar energy-
thermal storage, solar pond, solar water heaters, solar distillation, solar still, solar cooker, solar heating & 8
cooling of buildings, photo voltaics - solar cells, different types of PV Cells, Mono-poly Crystalline and
amorphous Silicon solar cells. Design of PV array. Efficiency and cost of PV systems & its applications. PV
hybrid systems.

Wind Energy : Principle of wind energy conversion; Basic components of wind energy conversion systems;
wind mill components, various types and their constructional features; design considerations of horizontal
and vertical axis wind machines: analysis of aerodynamic forces acting on wind mill blades and estimation
of power output; wind data and site selection considerations

Energy from Biomass : Biomass conversion technologies, Biogas generation plants, classification,
advantages and disadvantages, constructional details, site selection, digester design consideration, filling a 4
digester for starting, maintaining biogas production, Fuel properties of bio gas, utilization of biogas




Unit

Lecture Hours

Geothermal Energy : Estimation and nature of geothermal energy, geothermal sources and resources like

hydrothermal, geo-pressured hot dry rock, magma. advantages, disadvantages and application of 4
geothermal energy, prospects of geothermal energy in India.

Energy from Ocean : Ocean Thermal Electric Conversion (OTEC) systems like open cycle, closed cycle,

Hybrid cycle, prospects of OTEC in India. Energy from tides, basic principle of tidal power, single basin and 4
double basin tidal power plants, advantages, limitation and scope of tidal energy. Wave energy and power

from wave, wave energy conversion devices, advantages and disadvantages of wave energy

Magneto Hydrodynamic power generation : Principle of MHD power generation, MHD system, Design 2
problems and developments, gas conductivity, materials for MHD generators and future prospects

Hydrogen Energy : Introduction, Hydrogen Production methods, Hydrogen storage, hydrogen )
transportation, utilization of hydrogen gas, hydrogen as alternative fuel for vehicles

Fuel cell : Introduction, Design principle and operation of fuel cell, Types of fuel cells, conversion efficiency )

of fuel cell, application of fuel cells

iv) Text books

a) Non conventional Energy sources, G.D. Rai, Khanna Publishers.

b) Renewable energy sources and conversion technology, Bansal Keemann, Meliss, Tata Mc Graw Hill.

c) Non conventional Energy, Ashok V. Desai, New Age International Publishers Ltd.

Reference books :

d) Renewable energy resources and emerging technologies, D.P. Kothari, Prentice Hall of India Pvt. Ltd.

(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Assignment 10
Attendance 5
University Exam/External Exam 70
Total 100

* The Internal Marks will be determined through the continuous evaluation (CA) which is needed
to be submitted 4 times in a semester based on performance of the students assessed at the end
of August, September, October and November 2019 as per academic calendar published by the
University. The 4 nos of CAs could be based on test/ viva/ quiz/ presentation/seminar/ GD etc out

of which 2 nos preferably would be tests. (MAKAUT notification

COE/MAKAUT/FACULTY/1/2019-20 Date: 13/09/2019)

Ref No.




Course target attainment levels:

Attainment Level Inference Marks

) 50% of the students have attained more than
Attainment Level 1 % 1

the target level of that CO

) 60% of the students have attained more than
Attainment Level 2 ° 2

the target level of that CO

) 70% of the students have attained more than
Attainment Level 3 ? 3

the target level of that CO

Course Target for the university examination = 65% of the students will get
“A” Grade

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%




(vi) Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes PSOs
Outcomes

112 |3 4 5|16 |7 |8]9 10|11 12| 1 2
EE704D.1 2 - - - - -3 | - - - - 1 1 2
EE704D.2 3| 2 - - - -2 - - . - 1 2 3
EE704D.3 3| 2 - - - -l 2| - - - i 1 2 3
EE704D.4 3 - - - - - 3| - - i - 1 2 3
EE704D.5 2 |1 - - - - 3| - - - i 1 2 2
EE704D 26 | 1.7 2.6 1 | 18 2.6

1 = courses in which the student will be exposed to a topic.
2 = courses in which students will gain competency in that area.
3= courses in which students will master that skill.

EE704D.1 requires knowledge of renewable and non-renewable energy sources and understanding of societal impact in
present scenario to provide long term solutions for energy problems. Hence it is highly linked with PO7, partially linked with
PO1 and minimally linked with PO12 & PSO1.

EE704D.2 and EE704D.3 require application of engineering knowledge to design/development of solutions & understanding
of environmental contexts and also require knowledge of engineering to provide long lasting solutions of energy problem.
Hence it is highly linked with PO1, partially linked with PO2, PO7 & PSO1 and minimally linked with PO12.

EE704D.4 requires engineering knowledge & understanding of environmental conditions to providing economical and
sustainable engineering solutions. Hence it is highly linked with PO1 & PO7, partially linked with PSO1 and minimally linked
with PO12.

EE704D.4 requires knowledge about understanding of engineering knowledge & understanding of environmental conditions
to assess societal application and providing sustainable engineering solutions in long term. Hence it is highly linked with PO6
& PO7, partially linked with PO1, PO2 and minimally linked with PO12 & PSO1.

EE704D.5 deals with different energy efficient technologies which require good engineering knowledge so that environment
friendly sustainable solutions can be found for energy related problems. Hence it is highly linked with PO7, partially linked
with PO1 & PSO1 and minimally linked with PO2 & PO12.

(vii) Assessment Methodology

Outcome Assessment Tool
EE704D.1 Internal Test, Quiz/Assignment/Term Paper, University Exam
EE704D.2 Internal Test, Quiz/Assignment/Term Paper, University Exam
EE704D.3 Internal Test, Quiz/Assignment/Term Paper, University Exam
EE704D.4 Internal Test, Quiz/Assignment/Term Paper, University Exam
EE704D.5 Internal Test, Quiz/Assignment/Term Paper, University Exam




(viii) A. Weekly Lesson Plan

Week

Lectures

Discussion of Course outcome and program outcome.
Introduction to energy sources:

e Renewable and non-renewable energy sources ,energy consumption as a measure of nations

1 development
e Strategy for meeting the future energy requirements, Global and National scenarios
e Prospects of renewable energy sources.
e Impact of renewable energy generation on environment
Solar Energy:-
5 e Solar radiation: beam and diffusion radiation ,solar constant, earth sun angel
e attenuation and measurement of solar radiation, local solar time
e Derived Solar angles, sunrise, Sunset and day length
Solar Energy:-
e Flat Plate Collectors, Concentrating Collectors
3 e Solar air heater types, solar driers, storage of solar energy, thermal storage, solar pond, solar
water heater
e Solar distillation, Solar still, Solar cooker.
Solar Energy:-
e Solar heating and Cooling of buildings
4 e Photo voltaic, Solar cell, different types of PV Cells, Mono Poly Crystalline and amorphous Silicon
Solar Cell
e Design of PV Array efficiency and cost of PV System and its application, PV Hybrid System.
Wind Energy :-
s e Principle and Wind Energy Conversion Basic Components of Wind Energy Conversion System
e  Wind mill components and Various types and their constructional Feature
e Design Considerations of Horizontal and Vertical Axis Wind Machines
Wind Energy :-
e Analysis of Aerodynamic forces acting on Wind Mill blades and Estimations of Power output
e Wind data and site selection Consideration
6
Energy From Biomass
e Biomass Conversion Technologies and Biogas generation Plant.
Energy From Biomass
7

e C(Classification, advantages disadvantages and constructional details.




e Site Selection and digester design consideration
e Filling a digester for Starting, maintaining
e Biogas Production Properties and Utilization of Biogas

Geothermal Energy :-

8 e Estimation and Nature of Geothermal Energy
e Geothermal Resources and Resources like hydrothermal , geo-pressured and hot dry Rock magma
Geothermal Energy :-
e Advantage and Disadvantage of Geothermal Energy
e Application of Geothermal Energy
e Prospect of Geothermal Energy in India.
9
Energy From Ocean:-
e QOTEC systems like Open cycle and Closed Cycle and Hybrid Cycle Systems
e Prospects of OTEC in India Energy From Tides , Basic Principle of Tidal Power Generation.
Energy From Ocean:-
10 e Single Basin and Double Basin Tidal Power Plants advantage, limitation and Scope of Tidal Power
e Wave Energy and Power From Wave
e Wave Energy Conversion devices and Advantage, Disadvantages of Wave Energy
Magneto Hydro Dynamic Power Generation :-
1. Principle of MHD Power Generation
11 MHD System
2. Design Problems and Developments gas Conductivity
Materials for MHD generation and Future Prospects
Hydrogen Energy:-
1 e Introduction, Hydrogen Production Methods, Hydrogen Storage
e Hydrogen Transportation, Utilization of Hydrogen Gas
e Hydrogen as a Alternative Fuel For Vehicle.
Fuel Cell :-
13 e Introduction, Design Principle and Operation of Fuel Cell

e Types of Fuel Cells
e Conversion efficiency of Fuel Cell and application of Fuel Cell.




(VIIl) B. COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY : SUBJECT: RENEWABLE & NON- SEMESTER : 7th

Mr. J. B. Basu DEPARTMENT :EE CONVENTIONAL ENERGY
CODE : EE-704D

Details of home Details of
Unit / Topic Description (to be quoted from |No. of Execution Work/assgnmen't/mm i project/ICT topics that
Plan Date(s) used/ partial delivery of courses by Jare beyond Remarks
Module |syllabus) Lecture(s) Date(s) ; . :
industry experts, Eminent syllabus (if
speakers etc.) any)
1 Introduction 1
Discussion of Course outcome and 1
program outcome. 22.07.2019 | 22.07.2019
Overview of the course.
2 Introduction to energy sources: 3
Renewable and non-renewable energy 1

sources ,energy consumption as a
measure of nations development
Strategy for meeting the future energy
requirements, Global and National

23.07.2019 | 23.07.2019

scenarios

Prospects of renewable energy 1

SOUTCes. 25.07.2019 | 29.07.2019
Impact of renewable energy 1

. . 29.07.2019 | 30.07.2019
generation on environment

3 Solar Energy 9
Solar radiation: beam and diffusion 1
radiation ,solar constant, earth sun 30.07.2019 | 01.08.2019
angel
Attenuation and measurement of 1

solar radiation, local solar time e

Derived Solar angles, sunrise, 1

Sunset and day length 05.08.2019 | 06.08.2019




Details of home Details of
work/assignment/min i project/ ICT topics that

used/ partial delivery of courses by Jare beyond Remarks
industry experts, Eminent syllabus (if

speakers etc.)

Execution
Date(s)

Topic Description (to be quoted from |No. of

Lecture(s) Plan Date(s)

syllabus )

Flat Plate Collectors , Concentrating
Collectors

06.08.2019

08.08.2019

Solar air heater types, solar driers,
storage of solar energy, thermal
storage, solar pond, solar water
heater

08.08.2019

13.08.2019

Solar distillation, Solar still, Solar
cooker.

13.08.2019

19.08.2019

Solar heating and Cooling of
buildings
Photo voltaic, Solar cell,

19.08.2019

19.08.2019

Different types of PV Cells, Mono
Poly Crystalline and amorphous
Silicon Solar Cell

20.08.2019

20.08.2019

Design of PV Array efficiency and
cost of PV System and its
application, PV Hybrid System

22.08.2019

20.08.2019

Wind Energy

Principle and Wind Energy
Conversion Basic Components of
Wind Energy Conversion System

26.08.2019

22.08.2019

Wind mill components and Various
types and their constructional
Feature

27.08.2019

22.08.2019

Design Considerations of Horizontal
and Vertical Axis Wind Machines

02.09.2019

26.08.2019

Analysis of Aerodynamic forces
acting on Wind Mill blades and
Estimations of Power output

03.09.2019

02.09.2019

Wind data and site selection
Consideration

05.09.2019

02.09.2019

Energy from Biomass




Details of home Details of
work/assignment/min i project/ ICT topics that

used/ partial delivery of courses by Jare beyond Remarks
industry experts, Eminent syllabus (if

speakers etc.)

Execution
Date(s)

Topic Description (to be quoted from |No. of

Lecture(s) Plan Date(s)

syllabus )

Biomass Conversion Technologies
and Biogas generation Plant.

09.09.2019

03.09.2019

Classification, advantages
disadvantages and constructional
details

23.09.2019

05.09.2019

Site Selection and digester design
consideration

24.09.2019

09.09.2019

Filling a digester for Starting,
maintaining

Biogas Production Properties and
Utilization of Biogas

30.09.2019

09.09.2019

Geothermal Energy

Estimation and Nature of
Geothermal Energy

Advantage and Disadvantage of
Geothermal Energy

01.10.2019

12.09.2019

Geothermal Resources and
Resources like hydrothermal , geo-
pressured and hot dry Rock magma

03.10.2019

16.09.2019

Application of Geothermal Energy
Prospect of Geothermal Energy in
India

10.10.2019

16.09.2019

Energy From Ocean

OTEC systems like Open cycle and
Closed Cycle and Hybrid Cycle
Systems

Prospects of OTEC in India Energy
From Tides

14.10.2019

17.09.2019

Basic Principle of Tidal Power
Generation

15.10.2019

21.10.2019

Single Basin and Double Basin Tidal
Power Plants advantage, limitation
and Scope of Tidal Power

17.10.2019

21.10.2019




Details of home Details of
work/assignment/min i project/ ICT topics that
used/ partial delivery of courses by |are beyond
industry experts, Eminent syllabus (if
speakers etc.)

Execution
Date(s)

Topic Description (to be quoted from |No. of

Lecture(s) AEMEDE

Plan Date(s)

syllabus )

Wave Energy and Power From Wave
Wave Energy Conversion devices
and Advantage, Disadvantages of
Wave Energy

21.10.2019

22.10.2019

Magneto Hydro Dynamic Power
Generation

Principle of MHD Power Generation
MHD System

22.10.2019

04.11.2019

Design Problems and Developments
gas Conductivity

Materials for MHD generation and
Future Prospects

24.10.2019

05.11.2019

Hydrogen Energy

Introduction, Hydrogen Production
Methods, Hydrogen Storage

31.10.2019

07.11.2019

Hydrogen Transportation, Utilization
of Hydrogen Gas

Hydrogen as a Alternative Fuel For
Vehicle.

04.11.2019

10

Fuel Cell

Introduction, Design Principle and
Operation of Fuel Cell

05.11.2019

11.11.2019

Types of Fuel Cells
Conversion efficiency of Fuel Cell
and application of Fuel Cell.

07.11.2019

Recapitulation & discussion
on previous year’s question papers

11.11.2019
14.11.2019




(ix) Teaching Strategy/Method

1. Learning by example

2. Learning by question and answering

3. Learning by problem solving

4. Use of Power point presentation.

5. Use of animations to understand the working principles.

(ixa) Strategy to support weak students

1. Reviewing student attendance in connection with performance, and counselling students about attending
classes, advising them for making up classes missed and getting additional help.

2. Paying attention to their problems in understanding the subject

3. Encouraging them to express their point of trouble

4. Allotting extra time beyond schedules class hours to help them understand the topics

5. Suggesting them different ways (as found suitable depending upon the case) to overcome their problem.

(ixb) Strategy to encourage bright students

1. Try to encourage them to study beyond the syllabus

2. Ask them to develop the habit of reading anything good and rich in content to update their knowledge about the
development in the field of renewable energy.

3. Encourage them to help academically weak students.

4. Encourage them to do mini projects.

(ixc) Efforts to keep students engaged

1. summarize the previous day’s lecture and ask random questions.
2. Providing informative data/examples/case study related to the topic from the industrial point of view.
3. Conducting Informal technical quiz/surprise tests.



(xi) Analysis of Students performance in the course

CO Attainment
M Target (% of marks) B Attainment (% of students attained the set target
70%
65% 65% 65% 65%

EE704D.1 EE704D.2 EE704D.3 EE704D.4 EE704D.5

40% students have attained the set target of 70% marks for EE704D.1
35% students have attained the set target of 65% marks for EE704D.2
35% students have attained the set target of 65% marks for EE704D.3
32% students have attained the set target of 65% marks for EE704D.4
34% students have attained the set target of 65% marks for EE704D.5

(xii) Analysis of Students performance in the course (university results)

% STUDENTS
Target Course TOTAL STUDENT WHO
Ogt % TOTAL STUDENTS ATTAINED OUTCOME WHO ATTAINED
U lulsr THE OUTCOME

University

e 60% students have attained the set target of 7 in point for University Exams




(xiii) Analysis of Student Feed Back

Feedback is taken from 24 students based on the course survey.

20 19 19 19
18 18 18 18 18 18
18 17
16 15 15
14
14
12
10
8
6 5
4 4
4
2
2 1 1 1 1 1 1
0 0 0 0 0 0
0
The course
description
shared At the end CO3 -
with me in of the Id(;a:i-f CO2- |Demonstra Ef(olii_n
the first semester . Y| llustrate te P ) CO5 - The The course|  Your
) different generation . The
week of The entire the Solar  |[knowledge Discuss relevance was overall
The course The Renewable & relevance . .
the course How was coverage geometry about . about of conducted |impression
schedule relevance | The work The text | Coverage | and Non . harnessing of . R K
semester contents your R of the and Working energy . questions inan of this
through of this load for books for | of course |[Renewable X - of power assignment| .” . . .
was were performan stated describe | Principles storage in internal | interactive| course,
the . course to | the course the course| beyond Energy R . from . to the . .
adequate covered | ceinthe course different | of Wind . solution exams to | teaching- |independe
semester . your career|  was B were syllabus | Sources Biomass, . course )
for me to during the | course objectives ~ |methods of| Power using the course| learning | ntof the
was goals was and realise . |Geotherma outcomes .
understand semester and course X solar  |generation Hydrogen outcomes | environme| teacher,
their . |, ocean was:
what | outcomes R energy and its & Fuel cell. was: nt: was
environme . .. energy &
should by teacher . conversion.|application
ntal impact MHD,
expect to was
achieve in
the course
M Seriesl 1 2 2 2 0 2 0 0
M Series2 16 3 4 13 16 19 18 17 18 19 18 18 18 19 18 14 15 15
[ Series3 2 14 13 4 1 0 1 1 0 1 1 1 0 1 5 4 4




(xiv) Teacher Self-Assessment (at the completion of course)

From the analysis of the results obtained it can be seen that set targets for the course outcome have been achieved
moderately by the students. Since this course encompasses a wide range of activities and expertise in the optimal
use of energy hence some hands-on activities will provide practical exposure for better understanding the course.

(xiv) Recommendations/Suggestions for improvement by faculty

This is a course which requires conceptual understanding of the subject. Students are needed to be motivated
to understand the importance energy management & audit. They need to be motivated to understand the
environmental impact due to energy consumption and the role of budding engineers to curb the same. Some
practical case studies and views of industry expert will help the students to realise the importance of the
subject.




CONTINUOUS ASSESMENT (CA) RECORD

Subject with code: RENEWABLE & NON CONVENTIONAL ENERGY (EE-704D)

Section: ALL
Semester :7t

Discipline: Electrical Engineering

Grand

CAL1 (25) CA2 (25) CA3 (25) CA4 (25) Total

(100)

NAME
Attendance | Quiz | Total | Quizl Internal Total | Attendance | Assignment | Quiz 2 Total PPT | 2nd Internal | Total 100
(5) (10) | (25) (10) | Exam (15) | (25) (5) (10) (10) (25) | (10) | Exam (15) | (25)

SankAR 4 7 ’ 1 4 0 8 0 6 ot
TAMALIKA DAS 4 0 11 4 10 5 0 2 40
TAMAL BISWAS 4 3 0 12 4 10 0 1 41
SUMAN DUTTA 5 7 0 15 5 10 8 10 2.5 72
SUBRATA PRAMANIK 5 8 0 15 5 10 8 10 2.5 74
SUBHENDU BISWAS 4 9 0 15 4 0 8 0 3 56
SUBHANKAR DAS 4 7 0 12 4 10 8 10 2.5 68
SUBHAJIT BARMAN 4 7 4 14 4 10 7 0 15 63
SUBARNA TRIBEDI 4 6 9 14 4 10 7 0 8.5 73
SRINJOY GHOSH 4 8 5 14 4 10 8 0 3.5 68
SOURAV THAPA 4 8 6 14 4 10 9 0 0 65
SAYANTANI DEY 4 7 0 13 4 10 7 0 15 58
SQX/#,IL\CHARJEE 4 4 0 10 4 10 0 L5 o2
SARVAJEET KUMAR 4 10 5 15 4 10 8 10 125 80
SANTANU NAG 4 0 10 4 0 5 0 2 32
SAMBHU ROY 4 10 0 15 4 0 0 0 51
SAIBAL DAS 4 4 0 12 4 10 5 10 15 59
SAHIL RAI 4 8 0 14 4 10 0 2.5 55
RIYA SARKAR 5 0 14 5 10 8 10 3.5 58
NEopANE T 4 4 13 4 10 2 0 ! 42




Grand

CAL1 (25) CA2 (25) CA3 (25) CA4 (25) Total
(100)
NAME
Attendance | Quiz | Total Quiz 1 Internal Total | Attendance | Assignment | Quiz 2 Total PPT 2nd Internal | Total 100
(5) (10) | (25) (10) | Exam (15) | (25) (5) (10) (10) 25 | (10) | Exam (15) | (25)

MAZUMDER 4 5 14 4 10 8 10 ! &
RAJA BABU 4 5 12 4 0 0 1 34
PUSHP RAJ ROY 4 6 13 4 0 0 2.5 49
PRIYANKA DAS 4 0 13 4 0 5 0 3 48
PRATUSHA GUPTA 4 0 13 4 0 2 0 2 33
PAULAMI GHOSH 5 1 12 5 0 5 0 2.5 a1
NIRVESANKA ROY 4 7 12 4 10 7 0 2.5 50
NILRUDRA SARKAR 5 0 14 5 10 7 10 15 70
NEHA RANI 4 6 15 4 10 9 10 15 81
NAVA MALAKAR 5 4 12 5 0 7 10 2.5 64
MRINAL CHANDA 5 6 12 5 10 10 3.5 69
KUSHAL GURUNG 4 0 14 4 10 8 10 10 79
JOYDEB ROY 4 0 10 4 0 0 2.5 31
ISHITA ROY 4 0 12 4 0 4 0 2.5 45
DIPU DAS 4 5 14 4 10 8 10 2.5 ”
DEBANGANA DAS 5 6 14 5 10 9 0 5.5 65
Crovnan 5 0 12 5 10 0 45 55
TUbpU 4 5 14 4 10 0 15 57
BINIT KUMAR YADAV 4 0 12 4 10 0 1 35
BASUDEB MOHANTA 4 0 14 4 10 5 10 4.5 72
BAPPADITYA SHOME 4 0 13 4 0 7 10 3 57
ARINDAM MONDAL 4 5 13 4 10 1 10 1 66
ANUSKA ROY 4 0 12 4 0 2 10 15 50
ANIRUDDHA CHAKI 5 9 14 5 10 7 10 10.5 88
AKASH SARKAR 5 0 13 5 10 2 0 4 51
AKASH PAUL 5 7 15 5 10 9 10 3 85
BHATTACHARJIEE 4 0 13 4 10 9 10 35 L




Grand

CAL1 (25) CA2 (25) CA3 (25) CA4 (25) Total
(100)
NAME
Attendance | Quiz | Total Quiz 1 Internal Total | Attendance | Assignment | Quiz 2 Total PPT 2nd Internal | Total 100
(5) (10) | (25) (10) | Exam (15) | (25) (5) (10) (10) 25 | (10) | Exam (15) | (25)

ABHISHEK DEY 4 2 10 4 0 0 15 34
ABHISEK SARKAR 5 1 10 5 10 4 10 15 52
CHOUDHURY | 5 5 12 5 10 9 10 L5 &
ABHINAB TALUKDAR 5 10 15 5 10 9 10 4.5 87
SURAJIT CHANDA 4 10 15 4 10 0 3.5 65
SUJOY MODAK 5 5 12 5 10 1 0 15 56
SUDIPTA ROY 4 10 15 4 10 3 10 15 76
SUBRATA GOSWAMI 4 12 4 0 0 15 30
SOURAV MAJUMDER 4 10 15 4 0 8 10 2 70
SANCHARI GHOSH 5 10 15 5 10 10 10 2.5 84
SAJAN PRADHAN 5 10 15 5 10 9 10 6 92
PRITAM GAUTAM 5 9 15 5 10 9 10 4 87
HIMADRI DAS 4 9 15 4 10 3 10 1 72
GOURAB SARKAR 5 9 15 5 10 8 0 3 69
BISWAJIT KARMAKAR 5 3 12 5 10 7 0 3 57
BAPPADITYA BARMAN 5 10 15 5 10 8 0 2.5 73
ANAMIKA DUTTA 5 10 15 5 10 6 0 15 72
BHATTCHARIEE 4 10 4 10 0 15 38
UDAY ROY 5 10 15 5 10 9 10 5.5 87




NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS

NOT SATISFACTORY

Gr. Roll No. Name of Student Remedial measures taken by teacher
11901616027 | SANTANU NAG dditional doubt clear ons bevond
11901616034 | RAJA BABU L] tAhe ::tllaos:aho (.:U t Clearing sessions beyon
11901616037 | PRATUSHA GUPTA lasshours

e Providing extra assignments to students.

11901616046 | JOYDEB ROY . . .

ALL e Asking them to solve previous question
11901616052 | BINIT KUMAR YADAV oapers.
11501616062 | ABHISHEK DEY ® Highlighting important and frequently asked
11901617004 | SUBRATA GOSWAMI ENIBNLING IMp quently

11901617016

ABHRANEEL BHATTCHARIJEE

questions




CERTIFICATE

|, the undersigned, have completed the course allotted to me as shown

below
Sl. Semester Subject with Code Total Units/ | Remarks
No. Chapters

Renewable & Non
1 7th conventional Energy 09 Units

(EE704D)
Date :

Signature of Faculty
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Certificate by HOD

|, the undersigned, certify that Prof. Jayanta Bhusan Basu has

completed the course work allotted to him / her satisfactorily / not

satisfactorily.

Date :

Signhature of HOD

Submitted to Principal/Director

Date :

Signature of Principal/Director




Student Feedback on Course Objectives & Outcomes

Faculty Prof. Jayanta Bhusan Basu Semester 15 Year 4%
Course code EE-704D Course Title Renewable & Non conventional Energy

Dear Students

This feedback that I intend to take from you is very precisely about fulfillment of course objectives and course outcomes. My course
objectives and course outcomes are as follows that I had shared with you in the beginning of the semester, the same is repeated
here.

Course Objectives

Students will acquire basic knowledge about current energy scenario, energy management, auditing and conservation.
Course Outcomes

The students will be able to:

EE704D.1 Identify different Renewable and Non Renewable Energy Sources and realize their environmental impact (BT 2)
EE704D.2 Illustrate Solar geometry and describe different methods of solar energy conversion. (BT 3)

EE704D.3 Demonstrate knowledge about Working Principles of Wind Power generation and its application. (BT 3)
EE704D.4 Explain generation & harnessing of power from Biomass, Geothermal, ocean energy. (BT 3)

EE704D.5 Discuss about different direct energy conversion systems like MHD & Fuel cells. (BT 3)

The survey questions below has been designed to obtain your feedback so as to determine the extent of attainment of the intended
course objectives and course outcomes.

1 = Poor 2= Good 3= Excellent
Parameter 1 2 3
1. The course description shared with me in the first week of the semester was adequate for me to understand what
| should expect to achieve in the course
2. The course schedule through the semester was
3. The entire course contents were covered during the semester
4. How was your performance in the course
5. The relevance of this course to your career goals was
6. The work load for the course was
7. At the end of the semester the coverage of the stated course objectives and course outcomes by teacher was
8. The text books for the course were
9. Coverage of course beyond syllabus
10. The relevance of laboratory experiment to the course outcomes was:
11. Through the course, got the opportunity and confidence to:
o Identify different Renewable and Non Renewable Energy Sources and realize
their environmental impact (BT 2)
e Illustrate Solar geometry and describe different methods of solar energy
conversion. (BT 3)
¢ Demonstrate knowledge about Working Principles of Wind Power generation
and its application. (BT 3)
e Explain generation & harnessing of power from Biomass, Geothermal, ocean
energy. (BT 3)
e Discuss about different direct energy conversion systems like MHD & Fuel cells.
(BT 3)
12. The relevance of assignment to the course outcomes was:
13. The relevance of quiz to the course outcomes was:
14. The relevance of questions in internal exams to the course outcomes was:
15. The course was conducted in an interactive teaching-learning environment :
16. Your overall impression of this course, independent of the teacher, was
Thank You

]
Course Survey for current students Page 1 of 1



Department of EE
Quiz-1,2019

Paper Name: RENEWABLE AND NON-CONVENTIONAL ENERGY
Paper Code: EE-704D,

Full Marks : 10

1. Which of these is not a renewable source of energy? EE704D.1
i. The sun ii. Natural gas iii. Wind iv. Tidal energy

2. Global warming is mainly caused due to EE704D.1
i. emission of heat from engines ii. emission of CO2 due to burning of fossil fuels
iii. use of nuclear energy iv. air pollution

3. The materials that do not decay and remain in the environment called EE704D.1
i. biodegradable wastes  ii. Garbage iii. Non-biodegradable wastes iv. Solid waste

4. The radiations absorbed by ozone layerare . EE704D.1
i. infra-red ii. ultra-violet iii. Visible iv. gamma rays

5. Direct Solar energy is used for EE704D.2
i. Water heating ii. Distillation iii. Drying iv. All of the above

6. Solar energy moves through space to the earth by EE704D.2
i. conduction ii. Convection iii. radiation  iv. Transportation

7. Maximum efficiency is obtained in EE704D.2
i. Flat plate collector ii. Evacuated tube collector ii. Line focussing collector

iv. Paraboloid dish collector
8. Electrical output of a solar cell depends on EE704D.2
i. intensity of solar radiation ii. Heat component of solar radiation
iii. UV component of solar radiation iv. MIR component of solar radiation
9. Wind turbine uses EE704D.3

i. kinetic energy ii. Potential energy iii. Chemical energy iv. Thermal energy

10. A wind generator produces 5.0 kW of power for a wind speed of 6.0 m/sec . The best estimate for the power

produced for a wind speed of 12.0 m/sec is EE704D.3
i. 10 kw i. 25 kW iii. 40 kW iv. 125 kW.



Department of EE
Quiz-2,2019

Paper Name: RENEWABLE AND NON-CONVENTIONAL ENERGY
Paper Code: EE-704D,

Full Marks : 10

10.

Offshore wind farms are being seriously considered because . EE704D.3
i) they are more aesthetically pleasing

ii) they do not interfere with bird migration routes

iii) wind speeds are higher and turbulence is lower

iv) maintenance costs are less than they are on land

Global Cold wind move from EE704D.3
i) Polar to equatorial region i) Equatorial to polar region

iif) Equatorial to oceanic region iv) Oceanic to Equatorial region

The molten rock within the earth is EE704D.4
i) Igneous i) Magma iii) Sedimentary iv) Metamorphic

Floating generators are used in the seato harness . EE704D.4
i) tidal energy ii) wave energyiii) hydel energy iv)energy from OTEC power plant
Hydrothermal fluids are __ in nature. EE704D.4
i) Corrosive ii) Abrasive iii) Both (i) and (ii) iv) None of the above

Biogas is predominantly EE704D.4

i) Hydrogen ii) carbon monoxide iii) carbon dioxide iv) methane

Hydrogen can be used EE704D.5
i) as a primary energy source only
ii) as an energy carrier only
iii) both as primary energy source as well as energy carrier

iv) neither as primary energy source as well as energy carrier

What do fuel cells emit? EE704D.5
i) Oxygen i) Hydrogen iii) Nothing iv) Water

When was the first fuel cell invented? EE704D.5
i) 1701 ii) 1901 iii) 1839 iv) 1879

One difficulty with the process of using hydrogen as a power source is that it
EE704D.5
i) is not properly understood
i) is less efficient than fossil fuels
i) requires a fuel that is a nonrenewable resource

iv) requires an energy investment to begin the process



Siliguri Institute of Technology
Department of Electrical Engineering
B. Tech. 4™ Year 1%t Semester 1% Internal Examination, 2019

Paper Name: Renewable & Non conventional Energy Paper Code: EE704D

Full Marks: 50 Time: 1h 30m

Question 1. ANSWER ANY TWO (02) QUESTIONS (EE704D.1)
5X2=10

a. Discuss the advantages & limitations of renewable energy sources.

b. Explain briefly the impact of conventional sources of energy on environment.

c. Discuss the environmental impact due to power generation from solar energy

d. Write a short note on Kyoto Protocol.

Question 2. ANSWER QUESTION NO. a AND ANY THREE(03) QUESTIONS FROM REST (EE704D.2)
10+(5 X 3) = 25

a. Choose the correct answer
(i) What is the standard value of solar constant

A. 1 kW/m2 B. 1.367 kW/m2 C. 1.5 kW/m2 D. 5 kW/m2
(i) At the inclination angle of 300, what will be the magnitude of zenith angle?

A. 300 B. 120° C. 130° D. 60°
(iii) At solar noon, the hour angle is-

A. +90° B. -90° C.Qo D. +180°
(iv) Which is the most common material used for making solar cells

A. Silver  B. Iron C. Aluminium D. Silicon

(v) Solar still is a device which is used for
A. heating of waterB. Cooling of water C. distillation of water  D. Production of electricity
Define latitude, declination, hour angles with proper diagram
Draw the equivalent circuit of a practical solar cell and describe its |-V characteristics.
Write a short note on solar cooker
With neat sketches, discuss important parts of flat plate solar collector.

Poo0uo

Question 3. ANSWER QUESTION NO. a AND ANY TWO (02) QUESTIONS FROM REST (EE704D.3)
6+(4.5X 2) = 15

a. Choose the correct answer
() Horizontal axis and vertical axis are the types of:

A. Nuclear reactor B. Wind mills C. Biogas reactor D. Solar cell
(i) The amount of energy available in the wind at any instant is proportional to ___ of the wind speed.
A. Square B. Square root iii. Cube iv. None of these

(iii) Wind turbine uses
A. kinetic energy  B. Potential energy C. Chemical energy D. Thermal energy

b. Discuss the main consideration in selecting site for wind generation.
c. Define ‘Betz Limit'.
d. Discuss the advantages & disadvantages of WEC system




Siliguri Institute of Technology
Department of Electrical Engineering
B. Tech. 4" Year 1%t Semester 2" Internal Examination, 2019

Paper Name: Renewable & Non conventional Energy Paper Code: EE704D
Full Marks: 30 Time: 1h
Question 1. Choose the correct answer (EE704D.4) 5X1=5

(i) Which of the following fuels can be produced by fermenting sugar cane, sawdust, corn or wood
A. Alcohol B. Biogas C. Producer gas D. Bio-diesel
(i) The present estimated potential of small hydropower in our country is about
A. 15000 MW B. 12000 MW C. 11000 MW D. 10000 MW
(iii) Biogas is predominantly
A. Hydrogen B. carbon monoxide C. carbon dioxide D. methane
(iv) The temperature in the earth crust increases with depth at a rate of
A.3000C/km B.100C/km C.10C/km D. 300C/km
(v) The minimum tidal range required for power generation is about
A.lm B.5m C.10m D.20m

Question 2. ANSWER ANY TWO(02) QUESTIONS (EE704D.4) (5X2)=10

a. Write down the advantages & disadvantages of a tidal barrage scheme as a source of electrical
power.

Write short note on Biodiesel.

Discuss the environmental effects of geothermal energy sources.

d. Explain the principle of open cycle OTEC system with suitable diagram

(gl

Question 3. 7.5X2=15
a. Describe the major components of a three bladed HAWT generator unit. (EE704D.3)
OR

Explain the types of generators used with wind turbines for producing electricity

b. Briefly describe the production process of hydrogen through electrolysis of water with suitable
diagram. (EE704D.5)
OR
Write short note on Alkaline fuel cell.
OR
Calculate the open circuit voltage and maximum power output of MHD engine with following
specifications.
Plant area—0.2 sq. m
Distance between plates — 0.4 m
Flux density — 2 Wb/sg.m.
Average gas velocity — 1000 m/s
Conductivity of gas — 10 mho/m



Siliguri Institute of Technology
Department of Electrical Engineering

Paper Name: Renewable & Non conventional Energy

ASSIGNMENT / TERM PAPER

B. Tech. 4" Year 1° Semester, 2019

Paper Code: EE704D

())
2

ROLL

NAME

TOPIC FOR TERM

TOPIC FOR PPT

PAPER

1 | 11901616013 |VEDANT SINGH SHANKAR

2 | 11901616014 | TAMALIKA DAS s . b

cope o renewable .

3 | 11901616015 | TAMAL BISWAS pe o ren Solar Chimney.
energy in Siliguri City.

4 | 11901616016 |SUMAN DUTTA

5 | 11901616017 [SUBRATA PRAMANIK

6 | 11901616018 [SUBHENDU BISWAS

7 | 11901616019 |SUBHANKAR DAS g‘;;“Parat“’e study °: Hydrogen as an

ifferent types o .

8 | 11901616020 |[SUBHAJIT BARMAN P . alternative fuel for
generators used with vehicles

9 | 11901616021 |SUBARNA TRIBEDI wind turbines

10 | 11901616022 |SRINJOY GHOSH

11 | 11901616023 |[SOURAV THAPA

12 | 11901616024 |SAYANTANI DEY . bl ) o

13 | 11901616025 | SAYANI BHATTACHARIEE Blogas as a .SUSta'_na e | Design principle ~and
Energy Source in India operation of fuel cell

14 | 11901616026 | SARVAJEET KUMAR

15 | 11901616027 |SANTANU NAG

16 | 11901616028 |SAMBHU ROY

17 | 11901616029 |SAIBAL DAS

18 | 11901616030 | SAHIL RAI Hydrogen storage Wave energy conversion

19 | 11901616031 |RIYA SARKAR methods devices

20 | 11901616032 |RAKESH KUMAR NEOPANE

21 | 11901616033 |RAJAT KUMAR MAZUMDER

22 | 11901616034 |RAJA BABU

23 | 11901616035 |PUSHP RAJ ROY

24| 11901616036 | PRIYANKA DAS Concentrating solar .

MHD power generation

25 | 11901616037 |PRATUSHA GUPTA power tower technology

26 | 11901616038 |PAULAMI GHOSH

27 | 11901616039 |NIRVESANKA ROY

28 | 11901616040 |NILRUDRA SARKAR

29 | 11901616041 |NEHA RANI _

30 | 11901616042 |NAVA MALAKAR Energy storage and its Double basin tidal power
importance in renewable lants

31 | 11901616043 | MRINAL CHANDA energy p ,

32 | 11901616044 |KUSHAL GURUNG




TOPIC FOR TERM

SL |ROLL NAME S TOPIC FOR PPT

33 | 11901616046 [JOYDEB ROY

34 | 11901616047 |ISHITA ROY

35 | 11901616048 | DIPU DAS Role of renewable energy | Prospects of rooftop

36 | 11901616049 | DEBANGANA DAS in smart cities. solar in India

37 | 11901616050 |CHITRALEKHA CHOUHAN

38 | 11901616051 [CHHAYA KUMARI TUDDU

39 | 11901616052 [BINIT KUMAR YADAV

40 | 11901616053 | BASUDEB MOHANTA Importance of renewable | Hybrid cycle  Ocean

41 | 11901616054 |[BAPPADITYA SHOME energy in developing | Thermal Electric

42 | 11901616055 | ARINDAM MONDAL countries Conversion (OTEC)

43 | 11901616056 | ANUSKA ROY

44 | 11901616057 | ANIRUDDHA CHAKI

45 | 11901616059 | AKASH SARKAR

46 | 11901616060 | AKASH PAUL Environmental impacts | _

47 | 11901616061 | AISHIK BHATTACHARIJEE from the solar energy | Biogas Digester
technologies

48 | 11901616062 | ABHISHEK DEY

49 | 11901616063 | ABHISEK SARKAR

50 | 11901616064 | ABHINABA ROY CHOUDHURY

51 | 11901616065 | ABHINAB TALUKDAR Proton exchange

52| 11901617001 |SURAJIT CHANDA membrane fuel cells Kyoto Protocol

53 | 11901617002 |SUJOY MODAK (PEMFC)

54 | 11901617003 |SUDIPTA ROY

55 | 11901617004 | SUBRATA GOSWAMI

56 | 11901617005 |SOURAV MAJUMDER Prospects of solar

57 | 11901617007 [SANCHARI GHOSH rooftop in India Solar heating & cooling

58 | 11901617008 |SAJAN PRADHAN of buildings

59 | 11901617009 |PRITAM GAUTAM

60 | 11901617011 |HIMADRI DAS

61 | 11901617012 | GOURAB SARKAR

62 | 11901617013 |BISWAJIT KARMAKAR Socio-economic and .

63 | 11901617014 |BAPPADITYA BARMAN environmental impacts of pact of renewable

64 | 11901617015 | ANAMIKA DUTTA renewable energy energy generation  on

environment
65 | 11901617016 | ABHRANEEL BHATTCHARJEE | SYSt€MS

66

11901617081

UDAY ROY




Siliguri Institue of Technology

Course Outcome Attainment
Course Code: EE-704D
Course Name: RENEWABLE AND NON CONVENTIONAL ENERGY

Record of Assessement Carried from different Sheets

Total No of Students in the Class: “

Exam EE704D.1 EE704D.2 | EE704D.3 EE704D.4 EE704D.5 Target

Overall
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Attainment Levels

Attainment Level Inference Marks Co-relation
Attainment Level 1 50% of the students have attained more than the target level of that CO 1 L
Attainment Level 2 60% of the students have attained more than the target level of that CO 2 M
Attainment Level 3 70% of the students have attained more than the target level of that CO 3 H
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Course File

Course Title: Strategic Management

Code: MB 402

Semester 4th, Year 2nd

Name of the Faculty: Debayan Nandi

E-mail: debaisit@gmail.com

Class Schedule of MB 402 (Even Sem’2019)

Lecture Tutorial/
Remedial class

Monday 10.00 AM - 10.50 AM
Tuesday 10.00 AM - 10.50 AM 4.40-5.10 pm
Wednesda 10.00 AM-10.50 AM
y
Thursday 4.40 - 5.10 pm
Friday 10.00 AM-10.50 AM

Hours for meeting students:

Day Time
Monday 01.30 PM - 02.00 PM
Tuesday 04.40 PM - 05.00 PM
Wednesday 04.40 PM - 05.00 PM
Thursday 01.30 PM - 02.00 PM

| i) Course Objective

e To gather the knowledge of the strategic management of organisations, including the formulation of
longer term strategic directions, the planning of objectives and supporting strategies, and the control

of strategic implementation.

It provides students with an understanding of the approaches and tools for planning and controlling
strategy at the organisation and sub-unit levels, as well as experience in case analysis and practical

application of planning and control skills.

To understand the concept to evaluate the strategic environment, industry and competitive analysis,
formulating mission and setting objectives, strategy selection and implementation, and strategic

control.

| ii) Course Outcomes

i.

After completion of this course the students are expected to be able to demonstrate following

knowledge, skills and attitudes.

The student will be able to:

deadlines. (Analyzing)

Description of Course OQutcomes Target

Critically analyse the internal and external environments in which businesses operate and

COL1 | assess their significance for strategic planning. (Knowledge, Comprehending, 60%
Remembering)

cO? Apply ur_1der_standing for the theories, concepts and tools that support strategic management 60%
In organizations. (Knowledge, Comprehending, Applying)

CO3 Individually and collaboratively evaluate and synthesise information and existing 60%
knowledge from numerous sources and experiences (Comprehending, Applying )
Participate constructively in team situations to complete shared tasks and meet agreed

CO4 60%




CO5

deadlines. (Analyzing, Evaluating)

Participate constructively in team situations to complete shared tasks and meet agreed

60%

ii.  Once the student has successfully complete this course, he/she must be able to answer the following

uestions or perform/demonstrate the following:
Sl Question BT Level
1. State the Vision, Mission, Goals, Objectives, policies that plays vital role in any BT 1
organisation
2. Explain the Environment Analysis to understand external and internal environmental BT 2
factors
3. How is Models for Resource Allocation applied to overcome the Environmental BT 3
turbulence?
4. Analyze the concept of Strategic Investment for successful strategic entries. BT 4
5. State the features and relative merits & demerits of Corporate, BT 2
Administrative/Executive and Operating Levels,
6. Give an analytical overview of Portfolio analysis BT 4
7. Evaluate the role of managers, leadership in Strategic Control System and BT S
Measurement
8. State the Meaning & Features of Mergers, Acquisitions BT 1
9. Elucidate the concepts of Joint Ventures & De-Merger BT 5
10. How do you Evaluate (Qualitative/Quantitative) the strategies BT 3
| iii) Topic/Unit/Chapter Layout
Topic/Unit/Chapter Lecture Tutorials/Remedial
Hours
Strategic Managemeqt : Objectives, policies, Tools - Balanced 4 Balanced Score Card
Score Card, Strategic Management process
Environmental Scanning : SWOT Analysis, External Environment
Analysis (Economic, Legal, Govt, Political, Environment Analysis &
Social, Geographic, Technical); Internal Environment Analysis - 4 Internal Environment
Strategic Advantage Factors (Finance, Market Analysis
Production, HR, R & D, etc.)
Strategic Planning : Corporate; Functional and Managerial Goal Models for Resource
Setting; Positioning Organization, Models 6 Allocation, Environmental
for Resource Allocation, Environmental Turbulence Strategic Turbulence Strategic
Investment, Strategic Entry Investment
Formulating Strategies : Corporate, Administrative /Executive and
Operating Levels, Developing Functional 6 Developing Functional
Strategies - Production/Operations, Finance, Marketing, HR, Strategies
Materials, R & D; BCG Matrix, Portfolio analysis.
Impleme.ntatlon of Strategies : Role of Managers, Leadership, Structural and Functional
Strategic Control System and Measurement, 6 Implementation
Structural Implementation, Functional Implementation. p
Strategic Actions : Mergers, Acquisitions, Diversification, Joint 4 De-Merger
Ventures, De-Merger




Evaluation of Strategy : Need, Problems, Criteria for Evaluation
(Qualitative/Quantitative), Process of 4
Evaluation

Qualitative/Quantitative
Evaluation

Case studies — Strategic Planning and Management

| IV) Textbooks

e Ansoff, H.I. & McDonnel, E.J. : Implementing Strategic Management, Prentice-Hall
Banerjee, Bani P. : Corporate Strategies, OUP

Das, Ranjan : Crafting the Strategy, Tata McGraw Hill

Kazmi, A. : Business Policy & Strategic Management, Tata McGraw Hill

Mellahi, K. Frynas, ].G.& Finlay, P. : Global Strategic Management, OUP

Porter, Michael E. : Competitive Strategy, The Free Press

Roy, Dilip : Discourses on Strategic Management, Asian Books

| (v) Evaluation Scheme

1) Theory

Evaluation Criteria Marks
Internal Exam* 50
Assignment 40
Quiz 10
Attendance 5
University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are considered in a
scale of 15.
V. Course target attainment levels:

Attainment Level Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 70% of the students will get “A” Grade
Target has been set on the basis of last year’s performance / result by the students, student quality this year and difficulty
level of the course.

University Grading System:

Grade Marks

0 90% and above
E 80 - 89.9%

A 70 - 79.9%

B 60 - 69.9%

C 50 - 59.9%

D 40 -49.9%

F Below 40%

Course target attainment levels for university assessment:

Target (No. of Students) Target Level of CO (Marks) in point Attainment Level
<499 % 7 1
50-59.9% 7 2
60 % and above 7 3




Overall Course Attainment Target = 60% of the students will get 7 points.

(vi) Mapping of Course Outcomes and Program Outcomes:

Course Outcomes Program PSOs
Outcomes
C MB402.1 1 1 1
C MB402.2 1 1 1 1
C MB402.3 1 1 1 1
CMB402.4 1 1 1 1
C MB402.5 1 1

1 = courses in which the student will be exposed to a topic (BT level 1& 2)
2 = courses in which students will gain competency in that area (BT level 3-4)
3 = courses in which students will master that skill (BT level 5-6)

CO1 to COS5 partially satisfies application of knowledge of scientific management in solving real life Shop floor Management

problems. (PO1, PO2).
CO1 to CO4 partially satisfies the concept of individual and team work.

CO1 to CO5 partially satisfies the concept of applied management science, mathematics through mathematical & operations
research tools and demonstrate proficiency in use of software to be required to practice Production/Operations related

managerial profession.

| (vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration

CMB402.1 Structured, partially supervised Power p01.nt presentation, real Assignment, Quiz, Internal
life example

C MB402.2 Structured, partially supervised Class Lectures, Pgwer point Assignment, Quiz, Internal
presentation

CMB402.3 Structured, partially supervised Class Lectures, P(.)wer point Assignment, Quiz, Internal
presentation

C MB402.4 Structured, partially supervised Class Lectures, P(.)wer point Tutorial, Assignment, Quiz,
presentation Internal

C MB402.5 Structured, partially supervised Class Lectures, real life Tutorial, Assignment, Quiz,

example Internal

| (viii) Assessment Methodology

Outcome

Assessment Tool

Outcome

Specific Question/activity aligned to the




C.MB402.1, CMB402.2, CMB402.3, | Internal Test
C.MB402.4, CMB402.5

1. Discuss Strategic Management Process

2. Explain the factors determining Balance
Score Card

3. Discuss impact of different environmental
factors that govern SWOT analysis

4. Explain the internal environment of any
business

5. Discuss how environmental turbulence can
be estimated and resolved

6. Discuss different types of Functional and
Managerial Goal Setting

7. Explain the steps of Strategic Investment,

8 Discuss the objectives and benefits of
Strategic Entry

C.MB402.2, C.MB402.3, CMB402. | Assignment

1. Explain GE 9 Cell Matrix and BCG Matrix of
any industry with real life examples

2. Give a brief account of Strategic Gap Analysis
3. Write short notes on PEST analysis

4. Prepare a Balance Score Card of any Multi
National Company operating in India as
subsidiary

C.MB402.1, C.MB402.2,CMB402.3, | End of Semester
C.MB402.4, CMB402.5 Test

1. Discuss Strategic Management Process

2. Explain the factors determining Balance
Score Card

3. Discuss impact of different environmental
factors that govern SWOT analysis

4. Explain the internal environment of any
business

5. Discuss how environmental turbulence can
be estimated and resolved

6. Discuss different types of Functional and
Managerial Goal Setting

7. Explain the steps of Strategic Investment,

8 Discuss the objectives and benefits of
Strategic Entry

9. Discuss the role of CEO and managers in
strategy formulation and implementation

10. Discuss different types of merger. How
Merger is different from acquisition

11. Describe the steps of demerger

12. Case studies

| (ix) A. Weekly Lesson Plan

Lectures Tutorial Assignment
Week . / g
Remedial Class
Objectives, policies, Tools - Balanced Score Card,
Week 1 Strategic Management process Balanced Score Card
SWOT Analysis, External Environment Analysis . , Give a brief account
. . . Environment Analysis & .
(Economic, Legal, Govt, Political, Social, ) of  Strategic Gap
. . . Internal Environment .
Week 2 Geographic, Technical); Internal Environment Analvsi Analysis
Analysis - Strategic Advantage Factors (Finance, nalysts
Market Production, HR, R & D, etc.)




Models for Resource
Corporate; Functional and Managerial Goal Allocation,
Setting; Positioning Organization, Models Environmental
Week 3 f ) , _
or Resource Allocation, Environmental Turbulence Strategic
Turbulence Investment
Week 4 Strategic Investment, Strategic Entry Corporate,
Administrative/Executive and Operating Levels
Developing Functional Strategies - Developing Functional | Explain GE 9 Cell
Week 5 Production/Operations, Finance, Marketing, HR, Strategies Matrix and BCG
Materials, R & D; BCG Matrix, Portfolio analysis Matrix of any
industry with real life
Week 6 Role of Managers, Leadership, Strategic Control examples
System and Measurement
Structural and
Week 7 Structural Implementation, Functional Functional
Implementation. Strategic Actions : Implementation
Mergers, Acquisitions, Diversification, Joint i
Week 8 g q ] De-Merger Write short notclas on
Ventures, De-Merger PEST analysis
Evaluation of Strategy : Need, Problems,
Week 9 Criteria for Evaluation Qualitative/Quantitativ
(Qualitative/Quantitative), Process of e Evaluation
Evaluation
Prepare a Balance
Case studies - Strategic Planning and Score Fard,Of any
Week 10 Multi National
Management C .
ompany operating
in India as subsidiary

B. Topic/Chapter wise Weekly Lesson Plan

TOPIC/UNIT/ Module:
Title: Introduction to Strategic Management

Week No 1

CONTENTS

Discussion of Course outcome and program outcome.
Introduction to Strategic Management

Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:

1. To be familiar with the basic characteristics of strategy and policy
2. To aware & conceptualize vision mission goals and objectives

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the basic characteristics of Strategic Management [L1]

2. Discuss the features & relative merits and demerits of strategy and policy [L2]

3. Describe Balance Score Card [L3]

4. Elucidate Strategic Management Process [L4]

TOPIC/UNIT/ Module: I
Title: Environmental Scanning
Week No 2

CONTENTS
Discussion on Internal & External Environmental Factors

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
Detailed discussion on Environmental Factors of business




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the factors determining internal environment. [L1]

2. Explain the factors determining external environment. [L2]

3. Explain Strategic Advantage Factor [L3]

4. Explain SWOT Analysis of any company or business sector [L4]

TOPIC/UNIT/ Module:1
Title: Strategic Planning
Week No 3

CONTENTS
Discussion on Strategic Planning

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
e Detailed discussion on Corporate; Functional and Managerial Goal Setting

e Study of different Positioning Organization
e Environmental Turbulence Strategic Investment

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain Corporate; Functional and Managerial Goal Setting [L1]

2. Discuss different types of Positioning Organization [L2]

3. Concept of Environmental Turbulence [L3]

4. Steps and precautions of Strategic Investment & Entry[L4]

TOPIC/UNIT/ Module:I
Title: Formulating Strategies
Week No 4

CONTENTS
Corporate, Administrative/Executive and Operating Levels strategy formulation
Discussion on Developing Functional Strategies

Topic/Unit/Chapter Objectives
Broad Objectives of the chapter/topic are:
1. Detailed discussion on different strategy formulation

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Levels of strategy formulations ( L1 )

2. Developing different functional strategies for Marketing (L2)

3. Developing different functional strategies for Finance & Inventory [L3]

4. Developing different functional strategies for HR & R&D [L4]

TOPIC/UNIT/ Module:I
Title: Portfolio Analysis
Week No 5

CONTENTS
Basic Concepts of Portfolio Analysis of business

Topic/Unit/Chapter Objectives

Broad Objectives of the chapter/topic are:
1. Different Matrices

2. Strategic gap analysis




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. BCG Matrix analysis( L1 )

2. GE 9 Cell Matrix (L2)

3. Directional Policy Matrix [L3]

4. PASTEL Analysis [L4]

TOPIC/UNIT/ Module: 11
Title: Implementation of Strategies
Week No 6

CONTENTS
Different implementation of strategies

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Details of Role of Managers, Leadership, Strategic Control System and Measurement
2. How to determine Strategic Control System and Measurement?

3. How to Conduct Structural Implementation, Functional Implementation?

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the Role of Managers in strategy implementation[L1]

2. Explain the concepts of Leadership in strategy implementation[L2]

3. Explain the steps involved in Strategic Control System [L3]

4. Strategic Control System and Measurement [L4]

TOPIC/UNIT/ Module : 11
Title: Implementation of Strategies & Strategic Actions
Week No 7

CONTENTS
Implementation of Strategies & Strategic Actions

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Implementation of Strategies

2. Strategic actions for different operational issues

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the conceptual basics behind Structural Implementation [L1]

2. Explain the conceptual basics behind Functional Implementation [L2]

3. Explain different types of merger [L3]

4. Explain the difference between merger and acquisition [L4]

TOPIC/UNIT/ Module : 11
Title: Strategic Actions & Evaluation of Strategy
Week No 8

CONTENTS
Strategic Actions & Evaluation of Strategy

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Concept of Diversification [L1]

2. Basic understanding of Joint Ventures, De-Merger|[L2]

3. To be familiar with the need & problems of evaluation of strategy [L3]
4. To study the identification of criteria for evaluation {L4]




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the meaning of Diversification [L1]

2. Concept of Joint ventures [L2]

3. Reasons for de-merger [L3]

4. Discuss the need & problems of evaluation of strategy [L4]

TOPIC/UNIT/ Module : II
Title: Evaluation of Strategy
Week No 9

CONTENTS
Evaluation of Strategy

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To be familiar with the Qualitative evaluation

2. To be familiar with the Quantitative evaluation

3. To understand the Process of strategic evaluation

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Qualitative evaluation of strategies [L1]

2. Mention the usual criteria or factors based on Quantitative evaluation can be performed. [L2]

3. To understand the Process of strategic evaluation [L3]

4. Case Study [L4]

TOPIC/UNIT/ Module : II
Title: Case Study
Week No 10

CONTENTS
Case Studies
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To familiar with real life problems
2. To be able to take strategic decisions in adverse situations
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. How to tackle different managerial problems
2. How to come out of adverse situations

COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY DEPARTMENT SUBJECT: STRATEGIC MANAGEMENT .

Mr. DEBAYAN NANDI M.B.A CODE : MB 402 SEMESTER: 4TH

SL . . . . .
Lecture | Unit Topic Description Planned Execution Teaching

No. No No ( to be quoted from syllabus ) Date Date Pedagogy




Explain the basic characteristics of Strategic

1 11/2/19 13/2/19
Management
) Dlscus_s the features & relatlye merits and 13/2/19 15/2/19
demerits of strategy and policy
3 Describe Balance Score Card 16/2/19 16/2/19
4 Elucidate Strategic Management Process 19/2/19 19/2/19 Teaditional
raditiona
Explain the factors determining internal Chalk & Talk
i using Black
5 environment. . 20/2/19 | 26/2/19 | board + PPT
Explain the factors determining external presentation
environment
6 Explain Strategic Advantage Factor 22/2/19 27/2/19
8 Exp_lam SWOT Analysis of any company or 23/2/19 1/3/19
business sector
9 Explain Cprporate; Functional and Managerial 26/2/19 2/3/19
Goal Setting
10 Dlscus.s . different types of Positioning 27/2/19 5/3/19
Organization
11 Concept of Environmental Turbulence 1/3/19 12/3/19
12 Steps and precautions of Strategic Investment & 2/3/19 15/3/19
Entry
13 Levels of strategy formulations 5/3/19 16/3/19
14 Developlng different functional strategies for 6/3/19 19/3/19 | Traditional
Marketing Chalk & Talk
Developing different functional strategies for using Black
15 8/3/19
Finance & Inventory 3/ 20/3/19 E;’:Srgn:;& Tn
- Developing different functional strategies for HR 9/3/19 22/3/19
& R&D
17 BCG Matrix analysis 10/3/19 | 24/3/19
18 GE 9 Cell Matrix 12/3/19 | 26/3/19
19 DPM 15/3/19 | 2/4/19
20 PASTEL Analysis 16/3/19 3/4/19
21 Explaln the Rple of Managers in strategy 19/3/19 5/4/19
implementation
22 Explam the ancepts of Leadership in strategy 20/3/19 6/4/19 | traditional
implementation Chalk & Talk
Explain the steps involved in Strategic Control using Black
23 System 22/3/19 | 8/4/19 | poard+ ppT
- presentation
24 Strategic Control System and Measurement 23/3/19 | 13/4/19
25 Explain the cgnceptual basics behind Structural 25/3/19 | 16/4/19
Implementation
26 Explain the anceptual basics behind Functional 26/3/19 | 17/4/19
Implementation
27 Explain different types of merger 2/4/19 19/4/19
28 Expla.ur_l. the difference between merger and 3/4/19 | 20/4/19 | Traditional
acquisition Chalk & Talk
29 Concept of Diversification 5/4/19 23/4/19 | using Black
30 Basic understanding of Joint Ventures, De-Merger | 6/4/19 | 24/4/19 E:;’Srsn:;g
31 To be 'famlllar with the need & problems of 8/4/19 25/4/19
evaluation of strategy
To study the identification of criteria for Traditional
32 evaluation 9/4/19 27/4/19 Ch.alkSL]Ta]lk
33 Explain the meaning of Diversification 12/4/19 | 30/4/19 Ezlanrgd f;,CPT
34 Concept of Joint ventures 13/4/19 1/5/19 | presentation




35 Reasons for de-merger 16/4/19 3/5/19
36 Discuss the need & problems of evaluation of 17/4/19 7/5/19
strategy

37 To be familiar with the Qualitative evaluation 19/4/19 8/5/19 Traditional

38 To be familiar with the Quantitative evaluation 20/4/19 | 10/5/19 | Chalk& Talk
10 10 using Black

39 To understand the Process of strategic evaluation | 23/4/19 | 11/5/19 | board+PPT

40 Case Study 24/4/19 | 12/5/19 | Presenanon

x) Teaching Strategy/Method (describes instructional methods, usage of ICT, efficient and
engaging instructions and displays the best practices on institutional website)

Learning by real life case incidents (from Economic Times, Business Line, HBR)
Learning by question and answering

Learning by different current industry business models in local areas

Learning by team work (think, pair, share)

Learning by solving numerical problems

Learning by good video lectures and animation

(x.a) Strategy to support weak students

Involve them in such real life based live business project work/designing of business plan

Engage some bright students to put attention on their friends i.e. weak students Encouraging them to
express their point of trouble

Paying extra attention regarding subject matter beyond the class and regular follow up

(x.b) Strategy to encourage bright students

Motivate them to browse the internet and go through the latest invention/developments in the
particular field

Try to encourage them to study beyond the syllabus

Suggest them to follow comparatively advanced and well equipped text books

Encourage them to implement some real life based hand on business oriented project work on the
subject matter

(x.c) Efforts to keep students engaged

Delivering some interesting lectures apart from conventional teaching
Asking random questions to the students found unmindful from the topic
Assigning regular home works and follow up

Engage them by providing interesting problem solving

Introducing some informal business quiz among different groups

XI. Attendance Records

ATTENDANCE SHEET (Lecture)

NAME OF FACULTY DEPARTMENT SUBJECT: STRATEGIC MANAGEMENT SEMESTER: 4TH
Mr. DEBAYAN NANDI M.B.A CODE : MB 402 )
SL._ | Roll No. Name 13/ |15/ [ 16/ | 19/ | 26/ | 27/ | 1/ |2/ | 5/ | 12/ | 15/ | 16/ | 19/3
2 2 2 2 2 2 3 3 3 3 3 3
1 | 11900917001 | VICKY DUTTA P PP A P P PP | P P P P P
2 11900917002 | SUVANKAR P P A P P A P P A P P P P
NASKAR
3 11900917003 | SUSHANTA DAN A A P P A P P P P P P P P
GURUNG
4 11900917004 | SUMIT SINGH P P P P P P A P P P P A
5 11900917005 | SUJOY DAS P P P P P P P A P
6 11900917006 | SUBHODEEP P P P P A P P P P
CHAKRABORTY
7 11900917007 | SOUMYADEEP P P P P P P P P P p P p p
MITRA
8 11900917008 | SOUMYA P P P P P P P A P p P p A
BANERJEE




9 11900917009 | SIDDHARTHA A P P P A A p P P P P P P
TALUKDAR
10 11900917010 | SHARMISTHA P P P A p p p P P P P P P
GHOSH
11 11900917011 | SHAMBHAVIJHA | P P A P P A P P A P P P P
12 11900917012 | SHAIMA ZAFIR A A P P A P P P P P P P P
13 | 11900917013 | SATYAKIGHOSH | P P P P P P A [P | P |P P A P
14 11900917014 | SAPTARSHI p p P P P P P A P P P P P
CHAKRABORTY
15 | 11900917015 | SAGAR PRASAD P |P A P
16 11900917016 | ROSHAN KUMAR | P P P
THAKUR
17 | 11900917017 | RIKTAM SAHA P P P P P P P A P P P P A
18 | 11900917018 | RAJDEEP GHOSH | A P P P A A P P P P P P P
19 | 11900917019 | PUSHKAR JHA P P P A P P P P P P P P P
20 11900917020 | PRIYANKA ROY P P A P P A P P A P P P P
11900917021 | PRIYANKA A A P P A P P P P P P P P
21 DUTTA
22 | 11900917022 | PRITI SAHA P P P P P P A P P P P A P
11900917023 | PRASHANT KR P P P P P P P A P P P P P
23 JHA
11900917024 | PARJEAL P P P P A P P P P P P P P
24 GURUNG
25 | 11900917025 | PINKEY DEY P P P P P P P P P P P P P
26 11900917026 | PARTHA SARKAR | P P P P P P P A P P P P A
27 | 11900917027 | NILIMI SEMA A P P P A A P P P P P P P
11900917028 | NILADRI SEKHAR | P P P A P P P P P P P P P
28 BARUA
29 | 11900917029 | NAINA BHAGAT P P P P A P P A P P P P
30 11900917030 MRIGAN GUPTA A A P A P P P P P P P P
11900917031 | MOUSHUMI P P P P A P
31 GHOSH
32 11900917032 | MONIKA KUMARI | P P P P P P P A P P P P P
33 11900917033 | MIRA SAHANI P P P P A P P P P P P P P
34 | 11900917034 | MAMONI SAHA P P P P P P P P P p p p p
11900917035 | MADHUPARNA P P P P P P P A P P P P A
35 CHATTERJEE
11900917036 | KOUSHIK A P P P A A P P P P P P P
36 PODDAR
37 | 11900917037 | JYOTI GUPTA P |A P P
11900917038 | JAHINUR A P A A
38 RAHAMAN
39 | 11900917039 | HARSA SINGH A |A A P P
40 | 11900917040 | GOPAL BISWAS P P P A A
11900917041 | CHANDRA p P
41 KANTA KUMARI
11900917042 | BASUNDHARA p p P P A P P P P P P P P
42 PRADHAN
43 11900917043 | AYESHA GURUNG | P P P P P P P P P P P P P
44 11900917044 | AVISHEK TIWRI P P P P P P P A P P P P A
45 | 11900917045 | AVEEK SAHA A P P P A A P P P P P P P
46 11900917046 | ASHIKA DANGAL P P P A P P P P P P P P P
11900917047 | ARCHANA P P A P P A P P A P P P P
47 PANDA
48 11900917048 | ANIL PANDA A P P P P P P P P P P
11900917049 | ANANYA P A P A P P A P P P P
49 BHADRA
50 | 11900917050 | AMIT GHATAK P
51 | 11900917051 | AMIRUL MD A
11900917052 | ABHISHEK P
52 KHARGA
53 | 11900917053 | ABHIJIT DEY P P P P P P P A P p p p A




ATTENDANCE SHEET (Lecture)

NAME OF FACULTY DEPARTMENT | SUBJECT: STRATEGIC MANAGEMENT SEMESTER: 4TH
Mr. DEBAYAN NANDI M.B.A CODE : MB 402 '
Sl Roll No. Name 20/ [ 22/ 25/ [26/ | 2/4 [3/4 |5/ |6/ |8/ |13/ |16/ | 17/ | 19/4
3 3 3 3 4 4 4 4 4 4
1 | 11900917001 | VICKY DUTTA P L A P PP | P P P P P
2 11900917002 | SUVANKAR P P A P P A P P A P P P P
NASKAR
3 11900917003 | SUSHANTA DAN A A P P A P P P P P P P P
GURUNG
4 11900917004 | SUMIT SINGH P P P P P P A P P A
5 | 11900917005 | SUJOY DAS P
¢ | 11900917006 | SUBHODEEP A P
CHAKRABORTY
7 11900917007 | SOUMYADEEP P P P P p P p P p P P P P
MITRA
8 11900917008 | SOUMYA P p P p p p p A P P P P A
BANERJEE
9 11900917009 | SIDDHARTHA A P P P A A p P p P P P P
TALUKDAR
10 11900917010 | SHARMISTHA P P P A P P p P p P P P P
GHOSH
11 | 11900917011 | SHAMBHAVIJHA | P P A P P A P P A P P P P
12 | 11900917012 | SHAIMA ZAFIR A A P P A P P P P P P P P
13 | 11900917013 | SATYAKI GHOSH P P P P P P A P P P P A P
14 11900917014 | SAPTARSHI P P P P P P P A P P P P P
CHAKRABORTY
15 | 11900917015 | SAGAR PRASAD i °
16 11900917016 | ROSHAN KUMAR | P P P P P P P
THAKUR
17 11900917017 | RIKTAM SAHA P P P P P P P A P P P P A
18 | 11900917018 | RAJDEEP GHOSH | A P P P A A P P P P P P P
19 11900917019 | PUSHKAR JHA P P P A P P P P P P P P P
20 | 11900917020 | PRIYANKA ROY P P A P P A P P A P P P P
11900917021 | PRIYANKA A A P P A p p P p P P P P
21 DUTTA
22 11900917022 PRITI SAHA P P P P P P A P P P P A P
11900917023 | PRASHANT KR P P P P P P P A P P P P P
23 JHA
11900917024 | PARJEAL P P P P A P P P P P P P P
24 GURUNG
25 | 11900917025 | PINKEY DEY P P P P P P P P P P P P P
26 11900917026 | PARTHA SARKAR | P P P P P P P A P P P P A
27 | 11900917027 | NILIMI SEMA A P P P A A P P P P P P P
11900917028 | NILADRISEKHAR | P P P A P P P P P P P P P
28 BARUA
29 11900917029 | NAINA BHAGAT P P A P P A P P A P P P P
30 | 11900917030 | MRIGAN GUPTA A A P P A P P P P P P P P
11900917031 | MOUSHUMI P P P P P p A P p P P A P
31 GHOSH
32 11900917032 MONIKA KUMARI | P P P P P P P A P P P P P
33 | 11900917033 | MIRA SAHANI P P P P A P P P P P P P P
34 | 11900917034 | MAMONI SAHA P P P P P P P P P P P P P
11900917035 | MADHUPARNA p p P P P P P A P P P P A
35 CHATTERJEE
11900917036 | KOUSHIK A P P P A A P P P P P P P
36 PODDAR
37 | 11900917037 | JYOTI GUPTA P A P P
11900917038 | JAHINUR A P A A
38 RAHAMAN
39 11900917039 | HARSA SINGH A A P P A P P P P P P P P




40 | 11900917040 | GOPAL BISWAS A P A
11900917041 | CHANDRA P A P
41 KANTA KUMARI
11900917042 | BASUNDHARA P P p P A P p P P P P P P
42 PRADHAN
43 11900917043 | AYESHA GURUNG | P P P P P P P P P P P P P
44 | 11900917044 | AVISHEK TIWRI P P P P P P P A P P P P A
45 11900917045 | AVEEK SAHA A P P P A A P P P P P P P
46 11900917046 | ASHIKA DANGAL P P P A P P P P P P P P P
11900917047 | ARCHANA P P A P P A P P A P P P P
47 PANDA
48 | 11900917048 | ANIL PANDA A P P P P P P P P P P
11900917049 | ANANYA p P A P P A P P P P
49 BHADRA
50 | 11900917050 | AMIT GHATAK P PP P |P
51 | 11900917051 | AMIRUL MD A P P P P
11900917052 | ABHISHEK P P P P P
52 KHARGA
53 11900917053 | ABHIJIT DEY P P P A P P P P P P P P P
ATTENDANCE SHEET (Lecture)
NAME OF FACULTY DEPARTMENT | SUBJECT: STRATEGIC MANAGEMENT SEMESTER: 4TH
Mr. DEBAYAN NANDI M.B.A CODE : MB 402 )
Sl Roll No. Name 20/ [ 23/ 24/ [26/ [27/ [30/ [1/ [3/ [7/ |8/5 [ 10/ [ 11/ | 14/5
4 4 4 4 4 4 5 5 5 5 5
1 | 11900917001 | VICKY DUTTA P PP A P P PP | P P P P P
2 11900917002 | SUVANKAR P P A P P A P P A P P P P
NASKAR
3 11900917003 | SUSHANTA DAN A A P P A P P P P P P P P
GURUNG
4 11900917004 | SUMIT SINGH P P P P P P A P P A
5 | 11900917005 | SUJOY DAS P
¢ | 11900917006 | SUBHODEEP A P
CHAKRABORTY
7 11900917007 | SOUMYADEEP P P P P P P P P P P P P P
MITRA
3 11900917008 | SOUMYA P P P P P P P A P P P P A
BANERJEE
9 11900917009 | SIDDHARTHA A P P P A A P P P P P P P
TALUKDAR
10 11900917010 | SHARMISTHA P P P A P P P P P P P P P
GHOSH
11 11900917011 | SHAMBHAVI JHA P P A P P A P P A P P P P
12 | 11900917012 | SHAIMA ZAFIR A A P P A P P P P P P P P
13 | 11900917013 | SATYAKI GHOSH | P P P P P P A P P P P A P
14 11900917014 | SAPTARSHI P P P P P p P A P P P P P
CHAKRABORTY
15 11900917015 | SAGAR PRASAD P P P P P
16 11900917016 | ROSHAN KUMAR | P P P
THAKUR
17 | 11900917017 | RIKTAM SAHA P P P P P P P A P P P P A
18 | 11900917018 | RAJDEEP GHOSH | A P P P A A P P P P P P P
19 | 11900917019 | PUSHKAR JHA P P P A P P P P P P P P P
20 11900917020 | PRIYANKA ROY P P A P P A P P A P P P P
11900917021 | PRIYANKA A A P P A P P P P P P P P
21 DUTTA
22 11900917022 | PRITI SAHA P P P P P P A P
11900917023 | PRASHANT KR P P P P A P P P P
23 JHA
11900917024 | PARJEAL P P P P A P P P P P P P P
24 GURUNG




25 | 11900917025 | PINKEY DEY P P P P P P P P P P P P P
26 11900917026 | PARTHA SARKAR | P P P P P P P A P P P P A
27 | 11900917027 | NILIMI SEMA A P P P A A P P p P P P P
11900917028 | NILADRI SEKHAR | P P P A P P P P P P P P P
28 BARUA
29 11900917029 | NAINA BHAGAT P P P P A P P A P P P P
30 11900917030 | MRIGAN GUPTA A A P A P P P P P P P
11900917031 | MOUSHUMI P P P P A P
31 GHOSH
32 | 11900917032 | MONIKA KUMARI | P P P P P P P A P P P P P
33 11900917033 | MIRA SAHANI P P P P A P P P P P P P P
34 11900917034 | MAMONI SAHA P P P P P P P P P P P P P
11900917035 | MADHUPARNA P P P P P P P A P P P P A
35 CHATTERJEE
11900917036 | KOUSHIK A P P P A A P P P P P P P
36 PODDAR
37 11900917037 | JYOTI GUPTA P A P P
11900917038 | JAHINUR A P A A
38 RAHAMAN
39 | 11900917039 | HARSA SINGH A A A P P
40 | 11900917040 | GOPAL BISWAS P P A A
11900917041 | CHANDRA P p
41 KANTA KUMARI
11900917042 | BASUNDHARA P P P P A P P P P P P P P
42 PRADHAN
43 11900917043 | AYESHA GURUNG | P P P P P P P P P P P P P
44 | 11900917044 | AVISHEK TIWRI P P P P P P P A P P P P A
45 11900917045 | AVEEK SAHA A P P P A A P P P P P P P
46 11900917046 | ASHIKA DANGAL P P P A P P P P P P P P P
11900917047 | ARCHANA P P A P P A P P A P P P P
47 PANDA
48 | 11900917048 | ANIL PANDA P P | P |P P P P
11900917049 | ANANYA P P P P A P P P P
49 BHADRA
50 | 11900917050 | AMIT GHATAK P P A P A P A
51 11900917051 | AMIRUL MD A A P A P P P
11900917052 | ABHISHEK P P P A
52 KHARGA
53 | 11900917053 | ABHIJIT DEY P P [P P 3 3 P [A [P [P P P P
ATTENDANCE SHEET (Tutorial)
Subject: Strategic Management Subject Code: MB 402
Semester: 4th Discipline: MBA
19/0 27/2
Roll No. Name || e | 0| | | R | WY |
2018 2018
1 11900917001 VICKY DUTTA A A P P A A P P P
2 | 11900917002 | SUVANKAR NASKAR A P P A P P
11900917003 SUSHANTA DAN
3 GURUNG P P P P P P P P P
4 | 11900917004 | SUMIT SINGH A P A P P P P P P
5 | 11900917005 | sujOY DAS P P A A P P P P P
11900917006 SUBHODEEP
6 CHAKRABORTY A P P P P P P P P
7 | 11900917007 | SOUMYADEEP MITRA p P P P P P P P P
8 | 11900917008 | SOUMYA BANERJEE P P A A P P A P P
11900917009 SIDDHARTHA
9 TALUKDAR P P P P P P P A P
10 | 11900917010 | SHARMISTHA GHOSH P P A p A P P P P




11 | 11900917011 | SHAMBHAVIJHA A P P P P P P P P
12 | 11900917012 | SHAIMA ZAFIR A A P P P P P P P
13 | 11900917013 | SATYAKI GHOSH P p P P P P P P P
14 | 11900917014 (SJ?ITI‘([;{IZSBH(;RTY A p p A P P p A P
15 | 11900917015 | SAGAR PRASAD P A |P P P P P A P
16 | 11900917016 ?gi};ﬁﬁ KUMAR A p A P P P p P p
17 | 11900917017 | RIKTAM SAHA A |P A p A A P A P
18 | 11900917018 | RAJDEEP GHOSH P P P P A P P A P
19 | 11900917019 | PUSHKAR JHA P P P P A P p P P
20 | 11900917020 | PRIYANKA ROY P P A P P P p P P
21 | 11900917021 | PRIYANKA DUTTA P P P P P P p P
22 | 11900917022 | PRITI SAHA A P P P P A P P
23 | 11900917023 | PRASHANT KR JHA P P P P P P P P A
24 | 11900917024 | PARJEAL GURUNG A P A P P p A

25 | 11900917025 | PINKEY DEY A A A P P P A P P
26 | 11900917026 | PARTHA SARKAR P P A P P P p P P
27 | 11900917027 | NILIMI SEMA A P P P P P P P
2 11900917028 ggﬁ]})ARl SEKHAR A A A p P P p P P
29 | 11900917029 | NAINA BHAGAT A A P P P P p P

30 | 11900917030 | MRIGAN GUPTA P P A P P P P P P
31 | 11900917031 | MOUSHUMI GHOSH A P A A P P P A A
32 | 11900917032 | MONIKA KUMARI A A A P P P P p P
33 | 11900917033 | MIRA SAHANI A A P P P P P p P
34 | 11900917034 | MAMONI SAHA P P P P P P p P P
i 11900917035 ?I?ETHT%ESSA A p A P P P p P
36 | 11900917036 | KOUSHIK PODDAR P A A P A P P p p
37 | 11900917037 | JYOTI GUPTA A P P P P P P P P
38 | 11900917038 | JAHINUR RAHAMAN P P P P P P P p P
39 | 11900917039 | HARSA SINGH P A P P P A P p P
40 | 11900917040 | GOPAL BISWAS P P P P P P P P P
“ 11900917041 ;ﬂ&ligllm KANTA p p A p p p p P P
' 11900917042 Eﬁi‘éﬁ’iﬁm p p p p P p p P P
43 | 11900917043 | AYESHA GURUNG P P P A P P P P
44 | 11900917044 | AVISHEK TIWRI A A P P P P p P P
45 | 11900917045 | AVEEK SAHA A P P A P A P P

46 | 11900917046 | ASHIKA DANGAL A P P P P P P P P
47 | 11900917047 | ARCHANA PANDA P p P P P P P p P
48 | 11900917048 | ANIL PANDA P P P P A P P P
49 | 11900917049 | ANANYA BHADRA P P P P P P P P P
50 | 11900917050 | AMIT GHATAK P P P A P P p P
51 | 11900917051 | AMIRUL MD A A P P P P P p P
52 | 11900917052 | ABHISHEK KHARGA A P P A P A P P

53 | 11900917053 | ABHIJIT DEY A P P P P P P P P

Records of Assignment
NAME OF FACULTY DEPARTMENT | SUBJECT: STRATEGIC MANAGEMENT

SEMESTER: 4TH

Mr. DEBAYAN NANDI M.B.A CODE: MB 402
s..__ | RollNo. [ Name 20/3/18 5/4/18 17/4/18 27/4/18
1 11900917001 ‘ VICKY DUTTA Submitted Submitted Submitted Submitted




2 11900917002 SUVANKAR Submitted Submitted Submitted Submitted
NASKAR (delayed)
3 11900917003 SUSHANTA DAN | Submitted Submitted Submitted Submitted
GURUNG
4 11900917004 SUMIT SINGH Submitted Submitted Submitted Submitted
5 11900917005 SUJOY DAS Submitted Submitted Submitted Submitted
11900917006 SUBHODEEP Submitted Submitted Submitted Submitted (delayed)
6 CHAKRABORTY
7 11900917007 SOUMYADEEP Submitted Submitted Submitted Submitted
MITRA
8 11900917008 SOUMYA Submitted Submitted Submitted Submitted
BANERJEE
9 11900917009 SIDDHARTHA Submitted Submitted (delayed) Submitted Submitted
TALUKDAR
11900917010 SHARMISTHA Submitted Submitted Submitted Submitted
10 GHOSH
11 11900917011 SHAMBHAVI Submitted Submitted Submitted Submitted
JHA (delayed)
12 | 11900917012 SHAIMA ZAFIR Submitted Submitted Submitted Submitted
11900917013 SATYAKI Submitted Submitted Submitted Submitted
13 GHOSH
14 11900917014 SAPTARSHI Submitted Submitted Submitted Submitted
CHAKRABORTY
15 | 11900917015 SAGAR PRASAD | Submitted Submitted Submitted Submitted (delayed)
11900917016 ROSHAN Submitted Submitted Submitted Submitted
16 KUMAR
THAKUR
17 | 11900917017 RIKTAM SAHA Submitted Submitted Submitted Submitted
11900917018 RAJDEEP Submitted Submitted (delayed) | Submitted Submitted
18 GHOSH
19 11900917019 PUSHKAR JHA Submitted Submitted Submitted Submitted
5 11900917020 PRIYANKA ROY Submitted Submitted Submitted Submitted
0 (delayed)
11900917021 PRIYANKA Submitted Submitted Submitted Submitted
21 DUTTA
22 11900917022 PRITI SAHA Submitted Submitted Submitted Submitted
11900917023 PRASHANT KR Submitted Submitted Submitted Submitted
23 JHA
11900917024 PARJEAL Submitted Submitted Submitted Submitted (delayed)
24 GURUNG
25 11900917025 PINKEY DEY Submitted Submitted Submitted Submitted
11900917026 PARTHA Submitted Submitted Submitted Submitted
26 SARKAR
27 | 11900917027 NILIMI SEMA Submitted Submitted (delayed) | Submitted Submitted
11900917028 NILADRI Submitted Submitted Submitted Submitted
28 SEKHAR BARUA
5 11900917029 NAINA BHAGAT Submitted Submitted Submitted Submitted
9 (delayed)
30 11900917030 MRIGAN GUPTA | Submitted Submitted Submitted Submitted
11900917031 MOUSHUMI Submitted Submitted Submitted Submitted
31 GHOSH
11900917032 MONIKA Submitted Submitted Submitted Submitted
32 KUMARI
33 | 11900917033 MIRA SAHANI Submitted Submitted Submitted Submitted (delayed)
34 | 11900917034 MAMONI SAHA Submitted Submitted Submitted Submitted
11900917035 MADHUPARNA Submitted Submitted Submitted Submitted
35 CHATTERJEE
11900917036 KOUSHIK Submitted Submitted (delayed) | Submitted Submitted
36 PODDAR
37 11900917037 JYOTI GUPTA Submitted Submitted Submitted Submitted
11900917038 JAHINUR Submitted Submitted Submitted Submitted
38 RAHAMAN (delayed)
39 11900917039 HARSA SINGH Submitted Submitted Submitted Submitted
40 11900917040 GOPAL BISWAS Submitted Submitted Submitted Submitted
11900917041 CHANDRA Submitted Submitted Submitted Submitted
41 KANTA KUMARI




11900917042 BASUNDHARA Submitted Submitted Submitted Submitted (delayed)
42 PRADHAN
11900917043 AYESHA Submitted Submitted Submitted Submitted
43 GURUNG
44 | 11900917044 AVISHEK TIWRI | Submitted Submitted Submitted Submitted
45 11900917045 AVEEK SAHA Submitted Submitted (delayed) | Submitted Submitted
11900917046 ASHIKA Submitted Submitted Submitted Submitted
46 DANGAL
11900917047 ARCHANA Submitted Submitted Submitted Submitted
47 PANDA (delayed)
48 | 11900917048 ANIL PANDA Submitted Submitted Submitted Submitted
11900917049 ANANYA Submitted Submitted Submitted Submitted
49 BHADRA
50 11900917050 AMIT GHATAK Submitted Submitted (delayed) | Submitted Submitted
51 11900917051 AMIRUL MD Submitted Submitted Submitted Submitted
11900917052 ABHISHEK Submitted Submitted Submitted Submitted
52 KHARGA (delayed)
53 11900917053 ABHIJIT DEY Submitted Submitted (delayed) Submitted Submitted
XII. INTERNAL ASSESMENT RECORD HR4.04; MAKAUT Even Semester 2019
Attendance Internal Examination Assignment Total
A, i, WETIG Total | Marks | 1= | znd | Outof20 ]  Quiz(5) / (30)
1 11900917001 VICKY DUTTA 5 5 22 21 17 4 26
2 11900917002 | SUVANKAR NASKAR 5 4 20 20 16 4 24
11900917003 SUSHANTA DAN 5 5 5
3 GURUNG 20 20 16 26
4 | 11900917004 | SUMIT SINGH 5 5 19 22 16 3 24
5 | 11900917005 | SUJOY DAS 5 5 20 22 17 5 27
11900917006 SUBHODEEP 5 5 3
6 CHAKRABORTY 20 17 15 23
7 | 11900917007 | SOUMYADEEP MITRA 5 5 24 23 19 5 29
8 11900917008 SOUMYA BANERJEE 5 5 22 18 16 5 26
11900917009 SIDDHARTHA
9 TALUKDAR 5 4 20 21 16 4 24
10 | 11900917010 SHARMISTHA GHOSH 5 5 22 21 17 4 26
11 | 11900917011 | SHAMBHAVIJHA 5 4 20 20 16 4 24
12 | 11900917012 | SHAIMA ZAFIR 5 5 20 20 16 5 26
13 | 11900917013 SATYAKI GHOSH 5 5 19 22 16 3 24
11900917014 SAPTARSHI 5 5 5
14 CHAKRABORTY 20 22 17 27
15 | 11900917015 | SAGAR PRASAD 5 5 20 17 15 3 23
11900917016 ROSHAN KUMAR 5 5 5
16 THAKUR 24 23 19 29
17 | 11900917017 | RIKTAM SAHA 5 5 22 18 16 5 26
18 | 11900917018 RAJDEEP GHOSH 5 4 20 21 16 4 24
19 | 11900917019 PUSHKAR JHA 5 5 22 21 17 4 26
20 | 11900917020 PRIYANKA ROY 5 4 20 20 16 4 24
21 11900917021 PRIYANKA DUTTA 5 5 20 20 16 5 26
22 11900917022 PRITI SAHA 5 5 19 22 16 3 24
23 11900917023 PRASHANT KR JHA 5 5 20 22 17 5 27
24 | 11900917024 PARJEAL GURUNG 5 5 20 17 15 3 23
25 11900917025 PINKEY DEY 5 5 24 23 19 5 29
26 | 11900917026 PARTHA SARKAR 5 5 22 18 16 5 26




27 ] 11900917027 | NILIMISEMA 5 4 | 20 | 21 16 4 24
11900917028 NILADRI SEKHAR
- NILADY 5 5 | 22 | 21 17 4 26
29 | 11900917029 | NAINA BHAGAT 5 4 | 20 | 20 16 4 24
30 | 11900917030 | MRIGAN GUPTA 5 5 | 20 | 20 16 5 26
31 11900917031 MOUSHUMI GHOSH 5 5 19 22 16 3 24
32 11900917032 MONIKA KUMARI 5 5 20 22 17 5 27
33 11900917033 MIRA SAHANI 5 5 20 17 15 3 23
34 | 11900917034 | MAMONI SAHA 5 5 | 24 | 23 19 5 29
11900917035 | MADHUPARNA
35 CHATTERJEE > > 22 18 16 ° 26
36 11900917036 KOUSHIK PODDAR 5 4 20 21 16 4 24
37 | 11900917037 | JYOTI GUPTA 5 5 | 22 | 21 17 4 26
38 | 11900917038 | JAHINUR RAHAMAN 5 4 | 20 | 20 16 4 24
39 | 11900917039 | HARSA SINGH 5 5 | 20 | 20 16 5 26
40 | 11900917040 | GOPAL BISWAS 5 5 | 19 | 22 16 3 24
11900917041 | CHANDRA KANTA 5 5 5
" CHANDE 20 | 22 17 27
11900917042 | BASUNDHARA 5 5
42 PRADHAN 20 | 17 15 ’ 23
43 | 11900917043 | AYESHA GURUNG 5 5 | 24 | 23 19 5 29
44 11900917044 AVISHEK TIWRI 5 5 22 18 16 5 26
45 11900917045 AVEEK SAHA 5 4 20 21 16 4 24
46 11900917046 ASHIKA DANGAL 5 5 22 21 17 4 26
47 11900917047 ARCHANA PANDA 5 4 20 20 16 4 24
48 | 11900917048 | ANIL PANDA 5 5 | 20 | 20 16 5 26
49 11900917049 ANANYA BHADRA 5 5 19 22 16 3 24
50 11900917050 AMIT GHATAK 5 5 24 23 19 5 29
51 11900917051 AMIRUL MD 5 5 22 18 16 5 26
52 | 11900917052 | ABHISHEK KHARGA 5 4 | 20 | 21 16 4 24
53 | 11900917053 | ABHIJIT DEY 5 5 | 22 | 21 17 4 26

XIII. NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS NOT SATISFACTORY

Serial No Roll No Name of Student Remedial measures taken by Teacher
11900917006 Guided him how to analyse the cases and explain

01 SUBHODEEP CHAKRABORTY since he was found confused with the pattern of
answering

02 11900917030 MRIGAN GUPTA E)fplamed Levels of strategies as she was confused
with the concept.

03 11900917048 ANIL PANDA Explained strategic investment

04 11900917051 AMIRUL MD Explained implementation of strategies

05 11900917014 SAPTARSHI CHAKRABORTY Explained implementation of strategies

06 11900917015 SAGAR PRASAD Explained de-merger concept

XIV. Records of activities for bright students :
NILIMI SEMA & SHAMBHAVI JHA performed very well in the exam and assignment

(XV) Analysis of Students performance in the course

Students
Grades Achievement | Total
o 2
E 11
A 29 53
B 8
C 2




University Result Analysis_MB402_Even 2019

Number of Students

Course Attainment Based on CO

Target %
Attained %

Total No. of Students
%age of students who attained target

%age of students who failed to
attained target




Course Attainment
100%

90%

B0%

705

0%

505

30%

20%

10%
0%

I 0

%age of students who attained target %age of students who failed to attained target

(xiii) Analysis of Student Feed Back: MB 402 Even Sem 2019

Summative

ad

50
40d
3a
20
10 l
Q T T T T T T
1 2 3 4 3 & 7 B 9

Formative

M1 Poor
B Good
M3 Excellent




&0

B1roor

M cood

M 3 Excellent
B

1 10 11

28]
[fn]

&l

504

40

304 M rPcor

B Good

20 B Excellent

104

D —

1 2 3 4 5 & 7 & % 10 11 12 13 14 15 16 17 18 1% 20
CERTIFICATE
I, the undersigned, have completed the course allotted to me as shown below
Sl. No. Semester Subject with Code Total Units/ | Remarks
Chapters
01. MBA 4t 2019 Strategic Management (MB-402) 9
Date:11/7/2019 Signature of Faculty
Submitted to HOD
Certificate by HOD

[, the undersigned, certify that..........cocovr i has completed the course work allotted to him/ her satisfactorily/
not satisfactorily.

Date:11/7/2019 Signature of HOD




Submitted to Principal/Director

Date:

Signature of Principal /Director




=y

A Direc:tor
Siliguri Institute of Technology

SILIGURI INSTITUTE OF TECHNOLOGY
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COURSE FILE

1S"SEM, 4™MYEAR, 2016 (GR. A)




PAPER NAME : Microelectronics and VLSI Designs (EC-
702) & VLSI Design Lab (EC- 792)
PAPER CODE: EC 702 & EC 792




Course File

Course Title: Microelectronics and VLSI Designs (EC- 702) &VLSI Design Lab (EC- 792)
Semester: 1t Year 4th, 2016
Name of the Faculty: Prof. Manas Kumar Parai & Prof. Saroj Mondal

E-mail: manasparai@gmail.com, sarojmondal@gmail.com

Class Schedule:

Lecture Practical
Tuesday Wednesday | Thursday Friday Wednesday Thursday
11.40am — 10.00am — 2.10pm—- | 2.10pm— 10.50am — 10.50am —
12.30pm 10.50am 3pm 3pm 1.20pm 1.20pm

e An additional Lecture per week (which is not as per university syllabus) has been incorporated for
facilitating better understanding and coverage of the syllabus.

Hours for meeting students:

Tuesday Thursday Saturday Other Days
1.30pm—-2.45pm | 3pm-—-4pm 1.30pm —4pm 1.30pm — 2pm or by appointment

i) Course Objective

Student will possess sufficient knowledge about the principles of VLSI design, Fabrication
Process and simulate large-scale Digital and Analog Integrated Circuits.

1) Course Outcomes

i. After completion of this course the students are expected to be able to demonstrate
following knowledge, skills and attitudes.

The student will be able to:

Outcomes Target

Describethe basic concept of VLSI design: Microelectronic evaluation, | 70%
EC702.1 | Scale of Integration, Types of VLS| Chips, different design domains | marks
and design principles. [B.T. LEVEL 1]




Understand Silicon Semiconductor Technology and CMOS processing | 70%
EC702.2 | technology: P-well, N-well, Twin Tub process, layout Design rules. | marks
[B.T. LEVEL 2]
Implement CMOS logic circuits, Complex logic circuits, Advanced 60%
EC702.3 | Logic circuits and different sequential CMOS logic circuits. marks
[B.T. LEVEL 3]
Test different combinational and sequential logic circuits and verify 75%
EC702.4 | their behavior with Spice Simulation and EDA tools for VLSI Design. marks
[B.T. LEVEL 5]
EC702.5 Design and develop CPLD/FPGA based small prototype. 95%
[B. T. LEVEL 6] marks

ii.  Once the student has successfully complete this course, he/she must be able to answer
the following questions or perform/demonstrate the following:

Sl. Question BT Level

1 Describe the flow chart of VLSI Design Flow. 1

5 Explain with neat diagram the basic steps involved in fabrication Process 5
' flow.

3 Explain the Stick Diagram of 3-input NAND Gate. 5

4 Utilize the operation of CMOS Inverter circuit and Show the Voltage 3
' Transfer Characteristic.

5 Apply CMOS technology to implement Half Adder, Full Adder, D FF. 3

5 Construct a Resistor using Switched Capacitor. 3

. Verify DC, AC and Transient response of different logic gates using Spice 5
' Simulation and EDA tools.

8 Test the operations of CMOS full adder, Flip-Flops, Counter, and c
' Registers.

9 Design12-bit CPU using VHDL to check its functions and validate on 6
' FPGA/CPLD.




i) Module Layout

Module Lecture Hours Laboratory hours
l. Introduction to VLSI Design 8 HRS. 6HRS.
II. Microelectronic Processes for VLSI Fabrication 10 HRS. -
[1l. CMOS for Digital VLSI Circuits 12 HRS. 24HRS
IV. Analog VLSI Circuits 10 HRS. -

Iv) Textbooks

1. Digital Integrated Circuit, J. M. Rabaey, Chandrasan, Nicolic, Pearson Education.

2. CMOS Digital Integrated Circuit, S. M. Kang & Y. Leblebici, TMH.

3. Modern VLSI Design, Wayne Wolf, Pearson Education.

4. Advance Digital Design Using Verilog, Michel D. Celliti, PHI

5. M.J.S Smith, Application Specific Integrated circuits, Pearson.

6. P.J Anderson, The designer’ s guide to VHDL, Morgan Kaufman, 2nd edition, 2002.
7. W. Wolf, Modern VLSI Design: Systems on silicon, Pearson

8. G. Hatchel and F. Somenzi, logic Synthesis and verification Algorithms,Kluwer,1998
Reference books:

1. Digital Integrated Circuits, Demassa & Ciccone, John Willey &Sons.

2. Modern VLSI Design: system on silicon, Wayne Wolf; Addison Wesley Longman
Publisher

3. Basic VLSI Design, Douglas A. Pucknell & Kamran Eshranghian, PHI

4. CMOS Circuit Design, Layout & Simulation, R. J. Baker, H. W. Lee, D.E. Boyee, PHI
5. CMOS Analog Circuit Design by P.E. Allen & D.R. Holberg; OUP

6. J. Bhasker, A VHDL Primer, BS Publications/Pearson Education.

(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz Test 10
Attendance 5
University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are

considered in a scale of 15.




University Grading System:

Grade Marks

O 90% and above

E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

2) Laboratory

Evaluation Criteria Marks
Internal Exam* 40
University Exam 60
Total 100

*Internal Evaluation will be based on daily lab performance as per the following schedule:

Expt. | Experiment Name Schedule Marks
No. (40)
1 Familiarity with Spice simulation tool& 6HRS. 6
EDA tools
2 Spice Simulation of Inverter , NAND , 6 HRS. 6
NOR Gates
3 Design of CMOS XOR/XNOR Gates 3 HRS. 6
4 Design of CMOS Full adder 3 HRS. 5
5 Design of CMOS Flip flops ( R-S,D, J-K) 3 HRS. 5
6 Design of 8 bit synchronous Counter 3 HRS. 5
7 Design of 8 bit bi-directional register 3 HRS. 5
8 Design of a 12 bit CPU with few 3 HRS. 2
instructions and implementation and
validation on FPGA




Course target attainment levels:

Attainment Level Inference Marks

) 50% of the students have attained more than
Attainment Level 1 1
the target level of that CO

Attainment Level 2 60% of the students have attained more than 5
the target level of that CO

) 70% of the students have attained more than
Attainment Level 3 3
the target level of that CO

Overall Course Attainment Target (70% of university and 30% of the internal exam) will be =Attainment Level 3

Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

(vi) Mapping of Course Outcomes and Program Outcomes:

Course

Outcomes Program Outcomes (POs) PSOs

1.12. |3. | 4. |5 |6.|7.]8. /9. (10,1112

=

EC702.1
EC 702.2
EC702.3
EC702.4
EC702.5
EC 702

(S TS P I SR S Y
N (o N[NNI
O O |0 |0 |00 |Oo
W (w|ww|N (N
O O |0 |0 |00 |Oo
O O |0 |0 |0 |Oo
O O |0 |0 |0 |Oo
o O | O | |0 |o
NN NN (N o
O O |0 |0 |0 |o
o O |0 |0 |0 |o
o O |O |0 |0 |Oo
(O S N R SR S TN
N (NN NN O N

e CO1, 2, 4 & 5 minimally satisfy whereasCO3 partially satisfies the application of
knowledge of mathematics, science, engineering fundamentals to the solution of
complex engineering problems (PO1).

e (01, 2, 3 & 4 partially satisfies the ability of the student to identify, formulate, and
analyze engineering problems to arrive at substantiated conclusions (PO2).

e (O3, 4 & 5 fully satisfies &1, 2 partially satisfy the research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions in the field of
Electronics & Communication Engineering. (PO4).

e (CO2, 3, 4 & 5 partially satisfies the student’s ability to function effectively as an
individual and as a member in a team (PO9).




(vii) Delivery Methodology

Outcome Method Supporting Tools Demonstration

EC 702.1 Structured (Partially Video Lecture, NPTEL | Basic concept of VLSI
Supervised Whole-Class materials design
Grouping)

EC702.2 | Structured (Partially Video Lecture, NPTEL | Microelectronic
Supervised Whole-Class materials Processes for VLSI
Grouping) Fabrication

EC 702.3 | Structured (Partially Video Lecture, NPTEL | CMOS Analog and
Supervised Whole-Class materials digital logic circuits
Grouping)

EC702.4 | Structured (Partially Whiteboard & Simulation using T-
Supervised Independent Marker, PPT Spice & Xilinx
work) &Software Based

EC702.5 | Structured (Partially Whiteboard & Simulation using T-
Supervised Independent Marker, PPT Spice & Xilinx
work) &Software Based

(viii) Assessment Methodology

Outcome

Assessment Tool

Specific Question/activity aligned to the

Outcome

Internal Test

Q1. Draw the flow chart of VLSI Design Flow and Explain.

1. What is meant by the term VLSI?

A device containing between
(a) 10* and 10° transistors (c) 10’ and 10°
transistors
10° and 10’ transistors(d) 10° and 10!
transistors
2. Sub threshold operation occurs in
(a) Strong inversion region (c) Saturation region
(b) Weak inversion region (d) Cut-off region

EC 702.1 Quiz (b)

University Exam 1. Explain the basic block diagram of FPGA with diagram.




1. Explain with neat diagram the basic steps involved in
fabrication Process flow
1. Material used for the fabrication of gate in modern

Internal Test

MOSFET is
(a) Highly pure si (c) Epitaxial Si
EC 702.2 (b) Highly pure SiO> (d) Highly doped polysilicon

Quiz

2. Photo-etching is a process of
(a) Selective removal of layer (c) Removal of
photo-resist
(b) Diffusion of impurities (d) Making dicing marks
1. Show the different steps to fabricate a CMOS
Inverter
1. Explain the operation of CMOS Inverter circuit and
Show the Voltage Transfer Characteristic.
i AND terms are realized by which connections
of NMOS in PDN
(a) Series (c) parallel
(b) Cascade (d) Either Series or Parallel
ii. Which one effect does not cause any deviation
Quiz of a Current Mirror circuit from the ideal
EC 702.3 situation?
(a) Channel length modulation (c) imperfect
geometrical matching
(b) Threshold offset between the two transistors
(d) DIBL effects
1. Realize a 2:1MUX using CMOS Transmission gate.
2. Design two inputs X-OR gate using CMOS
Transmission gate.
3. Realize a function using CMOS Transmission gate.
i. The full form of VHDL is

University Exam

Internal Test

University Exam

(a) Very High Digital Logic (b) Verilog Hardware
Description Language

Quiz
(c) Very High Speed Digital Logic (d) None of these

EC 702.4 ii. In VHDL, Sequential statements are defined in the

(a) Architecture (b) Process (c) Package (d) None of
these
1. Using T-spice obtain the transient analysis of the CMOS
Inverter.
Lab 2. Write the VHDL code for a Half Adder Circuit in
Dataflow style of modeling.

i. In VHDL, Components must be declared
(a) Within the architecture body

EC 702.5 Quiz (b) Anywhere in the program

(c) Inaseparate VHDL file

(d) Within the entity declaration




ii. The if-else statements must be

(a) Within a process block

(b) Within the architecture body
(c) Under the entity declaration

(d) Within a while loop

Lab

Design of a 12 bit CPU with few instructions and
implementation and validation on FPGA

(ix) A.Weekly Lesson Plan

Week

Lectures

Practical

Quiz

1

VLSI Design Concepts, Moor's Law,
Scale of Integration (SSI, MSI, LSI,
VLSI, ULSI, Types of VLSI Chips
(Analog & Digital VLSI chips)

Familiarity with
Spice simulation
tool& EDA tools

ASIC, PLA, FPGA, Design principles
(Digital VLSI —Concept of
Regularity, Granularity etc), Design
Domains (Behavioral, Structural
etc.)

Familiarity with
Spice simulation
tool& EDA tools

Silicon Semiconductor Technology-
An Overview, Wafer processing,
Oxidation, Epitaxial deposition,
lon-implantation & Diffusion,
Cleaning, Etching, Photo-
lithography — Positive & Negative
photo-resist, Basic CMOS
Technology — (Steps in fabricating
CMOS)

Spice Simulation of
Inverter

Quizl: Based on
Co1.

Topic: Scale of
Integration, VLSI
Design flow,
Programmable
Logic

Basic n-well CMOS process, p-well
CMOS process, Twin tub Process

Spice Simulation of
Inverter




5 Layout Design Rule: Stick diagram | Design of CMOS Quiz2: Based on
with examples, CMOS inverter XOR/XNOR Gates CO2.
characteristics. Topic: Fabrication

Process, Design
Rule.

6 NAND & NOR Gates, CMOS logic Design of CMOS Full
circuits, Complex logic circuits adder )

7 CMOS Full Adder, CMOS Design of CMOS Flip
Transmission GATE, Sequential flops ( R-S ,D, J-K)

CMOS logic circuits, SR Latch )
circuit.

8 Clocked JK Latch/ Master-Slave JK, | Design of 8 bit Quiz3: Based on
CMOS D-latch & Edge triggered synchronous CO3.
flip-flop, Analog VLSI design steps, | Counter Topic: Design of
Basic building blocks of Analog VLSI Digital and Analog
chips, MOS switch, Active load / VLS| circuits
resistors; Voltage dividers. (Theoretical).

9 CMOS Current source & sink, Design of 8 bit bi- Quiz4: Based on
CMOS Differential amplifier; directional register | COA4.

Output amplifiers [Basic circuits Topic: Design of

only]. Digital and Analog
VLSI circuits (Lab
Oriented).

10 CMOS OPAMP, Switched capacitor | Design of a 12 bit

filter. CPU with few
instructions and
implementation and
validation on FPGA
11 Discussion of WBUT question Quiz5: Based on

papers, Revision & Doubt Clearing

CO5.
Topic: Design of
Prototype.




B. Daily Lesson Plan

MODULE: 1
Title: Introduction to VLSI Design
Day 1, Tuesday, Date: 02.08.16 [11.40am to 12.30pm]
CONTENTS
Introduction to VLSI Design Concepts.
Discussion on course objectives and outcome, text & reference books, evaluation scheme and
weekly lesson plan.
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To gather the knowledge of Different VLSI designs Flow.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Draw the flow chart of VLSI Design Flow and Explain [L1]
2. What are different VLSI design styles? Explain each of them. [L2]
Remarks, if any

MODULE: 1
Title: Introduction to VLSI Design
Day 2, Wednesday, Date: 03.08.16 [10.00am to 10.50am]
CONTENTS
Moor's Law, Scale of Integration (SSI, MSI, LSI, VLSI, ULSI)
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To recognize the application areas of Moore’s Law and the course in diverse disciplines.
2. To understand the level of complexity due to integration of analog and digital circuits
embedded in single integrated circuit.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What is Moore’s Law? Justify it. [L1].
2. Does the Moore’s law satisfy the modern integration Technology? [L2]
Remarks, if any

MODULE: 1
Title: Introduction to VLSI Design
Day 3, Thursday, Date: 04.08.16 [2.10pm to 3.00pm]
CONTENTS
Types of VLSI Chips (Analog & Digital VLSI chips, General purpose, ASIC)
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To understand basic difference between analog and digital VLSI chip.




2. Tounderstand different types of ASICs available.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is ASIC? [L1]

2. What are the different architectures available for the ASIC? [L1]

3. Explain the semi-custom and full-custom styles of VLSI System Design.

4. What are different types of integrated circuits?

5. Explain the gate-array based VLSI system design.

6. Explain the standard cell based VLS| system design.

Remarks, if any

MODULE: 1
Title: Introduction to VLSI Design
Day 4, Friday, Date: 05.08.16 [2.10pm to 3.00pm]
CONTENTS
Programmable Logic Devices. PAL
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the operation of Programmable logic devices.
2. Toimplement different functions using PAL
Once the student has completed this topic/ chapter he/she will be able to answer following
guestions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Realize 1 bit full adder circuit using PAL. [L3]
Remarks, if any

MODULE: 1

Title: Introduction to VLSI Design

Day 5, Tuesday, Date: 09.08.16 [11.40am to 12.30pm]

CONTENTS

Programmable Logic Devices. PLA & PROM.

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. To understand the operation of Programmable logic Array and PROM.
2. Toimplement different functions using PLA & PPROM.

Once the student has completed this topic/ chapter he/she will be able to answer following

questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Realize 1 bit full adder circuit using PLA & PROM. [L2, L3]

Remarks, if any

MODULE: 1
Title: Introduction to VLSI Design
Day 6, Wednesday, Date: 10.08.16 [10.00am to 10.50am]




CONTENTS
CPLD, FPGA
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Tounderstand the Internal Architecture of CPLD & FPGA.
2. Toimplement different functions using CPLD & FPGA.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Explain the basic building block of FPGA with diagram [L1]
2. Explain the basic building block of CPLD with diagram [L2]
3. Implementation of a function using CPLD & FPGA. [L2, L3]
Remarks, if any

MODULE: 1

Title: Introduction to VLSI Design

Day 7, Thursday, Date: 11.08.16 [2.10pm to 3.00pm]

CONTENTS

Design principles (Digital VLS| —Concept of Regularity, Granularity, modularity, Localityetc)
Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the concept of Regularity, Granularity, modularity, Locality.

Once the student has completed this topic/ chapter he/she will be able to answer following
guestions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What are regularity, Granularity,modularity and Locality? [L1]

2. What are their significances in modern IC technology? [L2]

Remarks, if any

MODULE: 1

Title: Introduction to signal and systems

Day 8, Friday, Date: 12.08.16 [2.10pm to 3.00pm]

CONTENTS

Different Design Domains (Behavioral, Structural, Physical etc.)

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the VLSI Design Domains.

Once the student has completed this topic/ chapter he/she will be able to answer following

questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Draw the Y-Chart and explain the VLSI design process. [L1]
2. What do you mean by Hierarchical Abstraction?

Remarks, if any

MODULE: 2
Title: Micro-electronic Processes for VLSI Fabrication




Day 9, Tuesday, Date: 16.08.16 [11.40am to 12.30pm]

CONTENTS

Silicon Semiconductor Technology- AnOverview, Wafer processing, Oxidation, Epitaxial deposition,
lon-implantation & Diffusion.

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the basics of Silicon Semiconductor Technology.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the fabrication of SiO, using wet oxidation technique. Explain the relative merits and
demerits over the dry one [L2]

2. List the processes for fabrication of VLSI circuits. [L1]

3.Discuss the chemical vapour deposition process for VLSI. [L1]

4, Describe the Si oxidation mechanism. What are the uses of SiOzin VLSI circuits[L1]

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 10, Wednesday, Date: 17.08.16.15 [10.00am to 10.50am]

CONTENTS

Cleaning, Etching, Photo-lithography — Positive & Negative photo-resist.

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the basics of Silicon Semiconductor Technology.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is meant by a clean room class? [L2]

2. Describe briefly how you can achieve the desired clean room condition necessary for IC
fabrication. [L2]

3. Compare wet etching and dry etching. [L2]

4. What are different types of lithography process? [L1]

5. Discuss the various steps of wafer preparation. [L1]

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 11, Thursday, Date: 18.08.16 [2.10pm to 3.00pm]

CONTENTS

Basic CMOS Technology — (Steps in fabricating CMOS)

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating CMOS.

Once the student has completed this topic/ chapter he/she will be able to answer following




questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain with neat diagram the basic steps involved in fabrication Process flow[L3]

2. Why is metallization needed in the final step of IC fabrication? What materials are suitable for
this purpose? [L3]

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 12, Friday, Date: 19.08.16 [2.10pm to 3.00pm]

CONTENTS

Basic n-well CMOS process

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating NMOS process.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Describe how anMQOS device is fabricated? Use diagram to show the steps. [L2]
2. What are the uses of poly-Si? [L2]

3. How is metallization done in VLSI fabrication? [L2]

Quiz Based on CO1:

i What is meant by the term VLSI?
A device containing between

(b) 10%and 10° transistors (c) 107 and 10° transistors
10° and 107 transistors (d) 10° and 10 transistors
ii. Subthreshold operation occurs in
(c) Stronginversion region (c) Saturation region
(d) Weak inversion region (d) Cut-off region

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 13, Tuesday, Date: 23.08.16 [11.40am to 12.30pm]

CONTENTS

Basic n-well CMOS process

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating n-Well CMOS process

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1. Draw the device structure of CMOS Inverter. [L2]
2. Show the different steps to fabricate a CMOS Inverter [L2]
Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 14, Wednesday, Date: 24.08.16 [10.00am to 10.50am]

CONTENTS

p-well CMOS process

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating p-Well CMOS process

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Draw the device structure of CMOS Inverter. [L2]

2. Show the different steps to fabricate a CMOS Inverter [L2]

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication
Day 15, Friday, Date: 26.08.16 [2.10pm to 3.00pm]
CONTENTS

Twin tub Process

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating Twin-Tub CMOS process
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Draw the device structure of CMOS Inverter. [L2]
2. Show the different steps to fabricate a CMOS Inverter [L2]
Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 16, Tuesday, Date: 30.08.16 [11.40am to 12.30pm]

CONTENTS

Twin tub Process

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic steps involved in fabricating Twin-Tub CMOSprocess.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1. Draw the device structure of CMOS Inverter. [L2]
2. Show the different steps to fabricate a CMOS Inverter [L2]
Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 17, Wednesday, Date: 31.08.16 [10am to 10.50am]

CONTENTS

Layout Design Rule

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand how to design the layout of a circuit following the design rule.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What is DRC in context of layout design?[L2]

2. Discuss the design rules in details. [L2]

Remarks, if any

MODULE: 2

Title: Micro-electronic Processes for VLSI Fabrication

Day 18, Thursday, Date: 01.09.16 [2.10pm to 3.00pm]

CONTENTS

Stick diagram with examples

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic concepts of Stick diagram.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What do you mean by DRC, LVS and extraction? [L2]

2. What is Stick diagram? Draw the stick diagram of CMOS 3-input NAND gate. [L3]
3. Draw the stick diagram of CMOS 2-input XOR gate. [L3]

Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 19, Friday, Date: 02.09.16 [2.10pm to 3.00pm]
CONTENTS

CMOS inverter characteristics

Topic/Unit/Chapter Objectives:




Broad Objectives of the chapter/topic are:

1. Understand the operation of CMOS Inverter.

2. Understand the Voltage Transfer characteristics of CMOS Inverter.

3. Understand the Layout, power and area requirement

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Explain the operation of CMOS Inverter circuit [L2]

2. Show the Voltage Transfer Characteristic. [L2]

Quiz Based on CO2:

3. Material used for the fabrication of gate in modern MOSFET is

(c) Highly pure si (c) Epitaxial Si

(d) Highly pure SiO3 (d) Highly doped polysilicon
4. Photo-etching is a process of

(c) Selective removal of layer (c) Removal of photo-resist

(d) Diffusion of impurities (d) Making dicing marks

Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 20, Tuesday, Date: 06.09.16 [11.40am to 12.30pm]

CONTENTS

CMOS inverter characteristics

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the calculation of different parameters and design of CMOS inverter.

2. Understand the Noise Immunity and Noise Margin.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is noise immunity and noise margin? [L1]

2. How to calculate the different voltages involved to draw the Voltage Transfer Characteristics. [L2]
3. How to design a CMOS Inverter? [L2]

4. Draw the Layout and Stick diagram of CMOS Inverter. [L3]

Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 21, Wednesday, Date: 07.09.16 [10am to 10.50am]

CONTENTS

NAND & NOR Gates

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the design procedure for implementing CMOS NAND and NOR gates.




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. How to design CMOS Logic gates? [L2]

2. Draw the Layout and Stick diagram of CMOS NAND and NOR gates.[L3]

Remarks, if any

MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 22, Thursday, Date: 08.09.16 [2.10pm to 3.00pm]
CONTENTS
CMOS logic circuits
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the design procedure for implementing CMOS logic circuits.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. How to design any CMOS Logic circuits? [L3]
2. Draw the Layout and Stick diagram of CMOS Logic gates and simple logic circuits. [L3]
Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 23, Friday, Date: 09.09.16 [2.10pm to 3.00pm]

CONTENTS

Complex logic circuits

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the design procedure for implementing Complex CMOS logic circuits.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Draw the Layout and Stick diagram of CMOS complex logic circuits. [L3]

Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 24, Tuesday, Date: 13.09.16 [11.40am to 12.30pm]

CONTENTS

Complex logic circuits.

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Knowledge on designing complex logic circuits

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1. Draw the Layout and Stick diagram of CMOS complex logic circuits. [L3]

Remarks, if any

MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 25, Wednesday, Date: 14.09.16 [10.00pm to 10.50am]

CONTENTS
CMOS Full Adder

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:
1. Understand the design procedure for implementing CMOS Full Adder Circuit.
2. Simplification of designing by using suitable techniques

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Design a CMOS Half Adder Circuit. [L3]

2. Draw the CMOS full adder circuit and explain its operation. [L3]

3. Draw Stick diagram of CMOS complex logic circuits. [L3]

Remarks, if any

MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 26, Thursday, Date: 15.09.16 [2.10pm to 3.00pm]

CONTENTS
CMOS Transmission GATE

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the operation of Transmission GATE
2. Reduction of the complexity using transmission gate technology.
3. Knowledge on designing complex logic circuits using transmission gate

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Realize a 2:1MUX using CMOS Transmission gate. [L5]

2. Design two inputs X-OR gate using CMOS Transmission gate. [L5]

3. Realize a function using CMOS Transmission gate. [L5]

Remarks, if any

MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 27, Friday, Date: 16.09.16 [2.10pm to 3.00pm]

CONTENTS
Sequential CMOS logic circuits, SR Latch circuit

Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the design procedure for implementing Sequential CMOS logic circuits.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Design a CMOS NAND Based SR Latch Circuit. [L3]

Remarks, if any

MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 28, Tuesday, Date: 27.9.16 [11.40am to 12.30pm]




CONTENTS
Sequential CMOS logic circuits, SR Latch circuit
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the design procedure for implementing Sequential CMOS logic circuits.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Design a CMOS NOR Based SR Latch Circuit. [L3]
Remarks, if any
MODULE: 3
Title: CMOS for Digital VLSI Circuits
Day 29, Wednesday, Date: 28.9.16 [10.00pm to 10.50am]
CONTENTS
Clocked JK Latch/ Master-Slave JK
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the design procedure for implementing CMOS Clocked JK Latch/ Master-Slave
JKFF Circuit.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Design a CMOS NAND Based Clocked JK Latch/ Master-Slave JK FF Circuit. [L3]

Remarks, if any

MODULE: 3

Title: CMOS for Digital VLSI Circuits

Day 30, Thursday, Date: 29.09.16 [2.10pm to 3.00pm]
CONTENTS

CMOS D-latch & Edge triggered flip-flop
Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the design procedure for implementing CMOS Clocked JK D FF Circuit.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Realize a D FF using CMOS Transmission gate. [L6]

Remarks, if any

MODULE: 4

Title: Analog VLSI Circuits

Day 31, Tuesday, Date: 04.10.16 [11.40am to 12.30pm]

CONTENTS

Analog VLSI design steps, Basic building blocks of Analog VLSI chips
Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the design steps involved in designing Analog VLSI processes.

2. Understand the Basic building blocks of Analog VLSI chips.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What are the different steps involved in designing analog IC? [L1]

2. What are the Basic building blocks of Analog VLSI chips? [L1]




Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 32, Wednesday, Date: 05.10.16 [10.00pm to 10.50am]
CONTENTS
MOS switch, Active load / resistors; Voltage dividers
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. To gather the Knowledge of using the MOSFET as a switch, resistor.
2. Tounderstand the operation of voltage divider.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Whatis a MOS switch? [L2]
How is it different from CMOS switch? [L4]
Draw the resistance characteristics of the CMOS switch. [L3]
What is MOS diode/active resistor? [L1]
Draw the small signal equivalent circuit and find the expression for output resistance. [L5]
Explain with circuit diagram and necessary expressions how voltage division is achieved
using MOS circuits. [L4]
Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 33, Tuesday, Date: 18.10.16 [11.40am to 12.30pm]
CONTENTS
CMOS Current source & sink
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the Characteristics of CMOS Current source &sink.
2. Toapply the technique to increase the output resistance.
3. Understand the operation of cascade current sink.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Explain how a MOSFET can be used as Current source & sink. [L4]
2. Explain the operation of the MOS current reference circuit with circuit diagram. [L3]
3. How the output resistance of current sink can be increased? [L5]
4. Draw the equivalent circuit of cascade current sink and explain its operation. [L2]
Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 34, Wednesday, Date: 19.10.16 [10.00pm to 10.50am]
CONTENTS
Current Mirror
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the operation of Current mirror circuit
2. Understand the deviation from ideal situation
3. Realization of cascade current mirror

oukwnN




Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What is the principle of operation of a current mirror? [L2]
2. How the circuit is affected due to deviation from ideal situation. [L5]
3. What s the principle of operation of a cascade current mirror? [L2]
Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 35, Thursday, Date: 20.10.16 [2.10pm to 3.00pm]
CONTENTS
CMOS Differential amplifier
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the operation of CMOS differential amplifier.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Draw the CMOS differential amplifiercircuit and explain how it works as a differential
amplifier? [L2]
Quiz Based on CO3:

iii. AND terms are realized by which connections of NMOS in PDN

(c) Series (c) parallel
(d) Cascade (d) Either Series or Parallel
iv. Which one effect does not cause any deviation of a Current Mirror circuit from the ideal
situation?
(c) Channel length modulation (c) imperfect geometrical matching

(d) Threshold offset between the two transistors (d) DIBL effects

Remarks, if any

MODULE: 4

Title: Analog VLSI Circuits

Day 36, Friday, Date: 21.10.16 [2.10pm to 3.00pm]

CONTENTS

Output amplifiers

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the operation of Output amplifier.

Once the student has completed this topic/ chapter he/she will be able to answer following

questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What are purposes of an output amplifier? [I2]
2. What are the implementation schemes? [L4]

Quiz Based on CO4:

i. The full form of VHDL is

(a) Very High Digital Logic (b) Verilog Hardware Description Language




(c) Very High Speed Digital Logic (d) None of these
ii. In VHDL, Sequential statements are defined in the

(a) Architecture (b) Process (c) Package (d) None of these

Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 37, Tuesday, Date: 25.10.16 [11.40am to 12.30pm]
CONTENTS
CMOS OPAMP
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the basic building blocks of CMOS OPAMP.
2. Compensation of CMOS OPAMP and its use.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What are basic building blocks of CMOS OPAMP? Draw them. [L3]
2. What is compensation of CMOS OPAMP and why is it used?
Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 38, Wednesday, Date: 26.10.16 [10.00pm to 10.50am]
CONTENTS
Resistor Realization using Switched capacitor
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the operation of a switched capacitor.
2. Purpose of using switched capacitor instead of a resistor.
3. Realization of resistor using switched capacitor.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Realize a resistor using switched capacitor. [L5]
2. What are the basic advantages and limitations of a switched capacitor? [L5]
3. Explain the working of a switched capacitor first order LPF with circuit diagram. [L3]
Remarks, if any
MODULE: 4
Title: Analog VLSI Circuits
Day 39, Thursday, Date: 27.10.16 [2.10pm to 3.00pm]
CONTENTS
Switched capacitor Filter
Topic/Unit/Chapter Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the design steps involved in designing switched capacitor filter.
2. Understand the operation of switched capacitor filter.
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Explain the working of a switched capacitor first order LPF with circuit diagram. [L3]




Quiz Based on CO5:

i. In VHDL, Components must be declared

ii. The if-else statements must be

(e) Within the architecture body
(f) Anywhere in the program

(g) In aseparate VHDL file

(h) Within the entity declaration

(e) Within a process block

(f) Within the architecture body
(g) Under the entity declaration
(h) Within a while loop

Remarks, if any

(x) Teaching Strategy/Method

Learning by Recapitulating the previous knowledge and understanding the topic
based on memorizing them. If students fail to give any answer of the questions
from the previous semesters it is advised to cover the topics from books, internet or
any other resources. Sometimes video lecture, NPTEL study materials are very
much useful for the students to clear their doubt. So resources are provided them
to gather knowledge. Students share their knowledge through verbal discussion or
by using social networks keeping in mind that “it is easy to gather knowledge but it
is not so easy to assimilate”. Sharing of knowledge can increase the level of
knowledge.

Drawing suitable Analogy: Wherever necessary analogy helps the students to make
them understand in better way.

Solving the numerical problems not only engage the students but also help them to

think, understand and write the topic. Doubts are cleared during solving a problem.
Simulation through EDA tools validates the theoretical knowledge. Sometimes the
students expect the result of the theoretical part by simulating the circuit or any
model. In this way their interest level may be uplifted.

Question and Answer sessions clears the doubts. If the questions are repeatedly
asked and the answers are also discussed repeatedly the weak students can
remember them very easily. Next time they will be able to answer.




(xa) Strategy to support weak students

Forming a pair with the bright students

Reviewing the real problem sympathetically. Motivating them to do the classes
regularly and encouraging by floating easy questions in the theory classes.

Advising them for getting additional help from teachers as well as bright student.
Providing continuous assistance.

Additional doubt clearing sessions (Beyond Class hours)

(xb) Strategy to encourage bright students

Involving them to solve complex numerical problems.

Motivate them to write paper for publications. Thus they got the knowledge about
the topic and know the emerging technologies, find the gap and try to bridge it.
Giving Board work or power point presentation on a given topic.

Bright students are involved to boost up the weak students. Sometimes it is the
measuring parameter for the bright students that how much extent they can lift the
weak students.

(xc) Efforts to keep students engaged

Giving numerical problem or writing something on a topic and finally the copies are
checked by other students arbitrarily chosen. The accepted answer will be finally
explained by few of them.

Providing Questionnaire session. Any student may be asked to answer the question.
Other students will be randomly chosen to justify the answers.

To write the questions they may have and try to find out the solutions after
discussion among them.




(xi) Analysis of Students performance in the course (Internal Results)

CO Attainment

B Target M Attainment

959% 97%

0% 0%

co1 Cco2 Co3 co4 CO5 #REF!

81% students have attained the set target of 70% marks for CO1
77% students have attained the set target of 70% marks for CO2
62% students have attained the set target of 60% marks for CO3
79% students have attained the set target of 75% marks for CO4
97% students have attained the set target of 95% marks for CO5

(xii) Analysis of Students performance in the course (University Results)

TOTAL STUDENT
Target Course % STUDENTS WHO
Outcome% TOTAL STUDENTS WI:)?J?Z;:/II':ED ATTAINED THE OUTCOME

e 90% students have attained the set target of 70% marks for University Exams




(xiii) Analysis of Student Feed Back
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(xiv)Teacher Self-Assessment (at the completion of course)

From the graphical analysis of the results obtained, it can be seen that most of the
course outcome have been achieved successfully by the students but the set target
for CO 3 has just touched the attainment level due to difficulty in understanding the

analog VLSI circuits to which they are exposed for the first time.

(xv) Recommendations/Suggestions for improvement by faculty

e More emphasis should be given to clear the concepts related to Analog VLSI circuits.




Subject with code: Microelectronics and VLSI Designs (EC- 702)
Semester : 7'"Sem, 2016 Discipline: ELECTRONICS & COMMUNICATION ENGINEERING
S. Attendance Marks in Internal Test
N . uiz | Total
Name Roll No. Marks | Il Al o | el ) e
o Total (5) (30) | (30) 2 tests Marks | (10) | (30)
(30) (15)
ANKITA
11900313002
1. | SINGH 78% 5 16 16 16 8 8 21
APURBA
11900313003
2. | ROY 75% 5 24 24 24 12 10 27
ARNAV
11900313004
3. | GHOSH 81% 5 24 21 22.5 11.25 8 24.25
ARUNDHUT
11900313005
4. | EE DUTTA 80% 5 25 21 23 11.5 10 26.5
AVEEK
11900313006
5. | SAHA 90% 5 22 23 22.5 11.25 9 25.25
6 AVERI RAY 11900313007 82% 5 15 14 14.5 7.25 10 22.25
AYANTIKA
11900313008
7. | DEY 75% 5 26 27 26.5 13.25 10 28.25
g | BIKKY ROKA | 11900313009 85% 5 20 18 19 9.5 9 235
BIKRAM
g, | CHAKRABO | 11900313010
" | RTY 83% 5 20 19 19.5 9.75 9 23.75
DEBABRAT
11900313011
10{ A BANERJEE 92% 5 25 22 23.5 11.75 8 24.75
DEBASHISH
1 MUKHERJE | 11900313012
E 80% 5 23 18 20.5 10.25 8 23.25
DHRITIKAN
11900313014
12, A DAS 96% 5 23 20 21.5 10.75 10 25.75
DIBAKAR
11900313015
13) SAHA 75% 5 20 20 20 10 10 25




DIPAYAN
14| BHATTACH | 11900313016
ARYA 79% 25 22 23.5 11.75 8 24.75
DISHA
11900313017
15/ MANDAL 86% 22 26 24 12 10 27
KUNDAN
16 KUMAR 11900313019
CHOURASIA 89% 27 26 26.5 13.25 10 28.25
MANORAN)J
11900313020
17 AN KUMAR 75% 24 21 22.5 11.25 6 22.25
MAYANK
11900313021
18! KUMAR 76% 19 24 21.5 10.75 10 25.75
MD NASIR
11900313022
19/ KHAN 81% 24 23 23.5 11.75 10 26.75
50] MONA 11900313023 90% 21 20 20.5 10.25 8 23.25
MUNNA
51 PRASAD 11900313024
KOIRI 82% 22 22 22 11 9 25
NAVIN
11900313025
22! KUMAR 85% 21 22 21.5 10.75 9 24.75
NIDHI
11900313026
23! PRIYA 75% 20 20 20 10 9 24
PANKAJ
11900313028
24) GUPTA 81% 25 16 20.5 10.25 9 24.25
PARTHA
11900313029
25 SARMA 85% 20 18 19 9.5 7 21.5
PRADYUT
11900313030
26, DATTA 84% 21 18 19.5 9.75 8 22.75
PRAGATI
11900313031
27 KUMARI 85% 25 24 24.5 12.25 9 26.25
PRAGYA
ROY
11900313032
28, CHOWDHU
RY 83% 22 20 21 10.5 9 24.5
59] PRANOY 11900313033 96% 19 23 21 10.5 9 24.5




DAS

PRAVEEN
30 KUMAR 11900313034
OJHA 95% 23 24 23.5 11.75 23.75
SOUVIK
11900314044
31, BOSE 75% 22 14 18 9 23

ANKITA
11900313002 1 2
1. SINGH
APURBA
11900313003 2 2
2. ROY
ARNAV
11900313004 2 1
3. GHOSH
ARUNDHUT
11900313005 2 2
4. EE DUTTA
AVEEK
11900313006 2 2
5. SAHA
6 AVERI RAY 11900313007 2 2
AYANTIKA
11900313008 2 2
7. DEY
8 BIKKY ROKA | 11900313009 2 2
9. BIKRAM 11900313010 2 2




CHAKRABO
RTY

10.

DEBABRAT
A BANERIJEE

11900313011

11.

DEBASHISH
MUKHERIJE
E

11900313012

12.

DHRITIKAN
A DAS

11900313014

13.

DIBAKAR
SAHA

11900313015

14.

DIPAYAN
BHATTACH
ARYA

11900313016

15.

DISHA
MANDAL

11900313017

16.

KUNDAN
KUMAR
CHOURASIA

11900313019

17.

MANORANI
AN KUMAR

11900313020

18.

MAYANK
KUMAR

11900313021

19.

MD NASIR
KHAN

11900313022

20.

MONA

11900313023

21.

MUNNA
PRASAD
KOIRI

11900313024

22.

NAVIN
KUMAR

11900313025

23.

NIDHI
PRIYA

11900313026

24,

PANKAJ
GUPTA

11900313028




25.

PARTHA
SARMA

11900313029

26.

PRADYUT
DATTA

11900313030

27.

PRAGATI
KUMARI

11900313031

28.

PRAGYA
ROY
CHOWDHU
RY

11900313032

29.

PRANOY
DAS

11900313033

30.

PRAVEEN
KUMAR
OJHA

11900313034

31.

SOUVIK
BOSE

11900314044




LIST OF PRACTICALS
Subject with code: VLSI Design Lab (EC- 792)

Semester : 7"Sem, 2016

Discipline: ELECTRONICS & COMMUNICATION ENGINEERING

Sl. | Details of Experiment(s) Hours allotted
Familiarity with Spice simulation tool& EDA tools 6.

1

2 Spice Simulation of Inverter, NAND , NOR Gates and different 6
analysis using EDA Tools

3 Design of CMOS XOR/XNOR Gates and different analysis using 3
EDA Tools

4 Design of CMOS Full adder and different analysis using EDA 3
Tools

5 Design of CMOS Flip flops ( R-S,D, J-K)and different analysis 3
using EDA Tools

6 Design of 8 bit synchronous Counter and different analysis 3
using EDA Tools

7 Design of 8 bit bi-directional register and different analysis 3
using EDA Tools

8 Design of a 12 bit CPU with few instructions and 3

implementation and validation on FPGA




Sessional/Practical Performance Record
Subject with code: VLSI Design Lab (EC- 792)
Semester : 7!"Sem, 2016 Group: A
Discipline: ELECTRONICS & COMMUNICATION ENGINEERING
SI.N Name Roll No. Marks in experimentation
0. 1234 (5 (6 |7 |8 TOTAL
(40)

1. ANKITASINGH | 11900313002 5 (5 [4 [3 |3 2 32
2. APURBA ROY 11900313003 5|5 |5 [5 |5 2 35
3. ARNAV GHOSH | 11900313004 405 (4 |4 |4 2 32
4, ARUNDHUTEE | 414 [3 [4 |4 5

DUTTA 30
5. AVEEK SAHA 11900313006 414 |5 |5 |4 2 33
6. AVERI RAY 11900313007 414 |4 |4 |4 2 31
7. AYANTIKA DEY | 11900313008 3 (2 |4 [4 |5 2 23
8. BIKKY ROKA 11900313009 504 (4 |4 |3 2 31
9. BIKRAM 11500313010 5|5 [4 [3 |3 5

CHAKRABORTY 31
10. | DEBABRATA 11500313011 5|5 |5 [5 |5 5

BANERJEE 36
11. | DEBASHISH 11500313012 5(5 [5 |4 |4 5

MUKHERJEE 34
12. | DHRITIKANA 11500313014 5|5 [4 [5 |4 5

DAS 34
13. | DIBAKARSAHA | 11900313015 414 |4 [3 |3 2 29
14. DIPAYAN 5 |4 4 5 4

BHATTACHARY | 11900313016 2

A 33
15, | pisua 11900313017 54 [4 [5 |3 2 32




MANDAL

16.

KUNDAN
KUMAR
CHOURASIA

11900313019

33

17.

MANORANJAN
KUMAR

11900313020

35

18.

MAYANK
KUMAR

11900313021

36

19.

MD NASIR
KHAN

11900313022

34

20.

MONA

11900313023

32

21.

MUNNA
PRASAD KOIRI

11900313024

35

22,

NAVIN KUMAR

11900313025

30

23.

NIDHI PRIYA

11900313026

34

24,

PANKAJ GUPTA

11900313028

30

25.

PARTHA
SARMA

11900313029

24

26.

PRADYUT
DATTA

11900313030

30

27.

PRAGATI
KUMARI

11900313031

32

28.

PRAGYA ROY
CHOWDHURY

11900313032

28

29.

PRANOY DAS

11900313033

33

30.

PRAVEEN
KUMAR OJHA

11900313034

36

31.

SOUVIK BOSE

11900314044

24




NAME WITH ROLL Nos. OF STUDENT WHOSE ACADEMIC PERFORMANCE IS

NOT SATISFACTORY
Sl. Name of Student Roll No. Remedial measures taken by teacher
1 BIKRAM CHAKRABORTY 11900313010 e Additional doubt clearing
sessions
e Providing extra Viva-Voce to
) ANKITA SINGH 11900313002 students with poor attendance.
e Guiding them through previous
question papers
e Highlighting important and
3 PARTHA SARMA 11900313029 frequently asked questions
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Course File

Course Title: Analog communication (EC- 501) & analog communication Lab (EC- 591)

Semester: 15tYear 3™ 2016

Name of the Faculty: Prof Sudip Kumar Ghosh & Aritra De

E-mail: ghsh_sdp@yahoo.com

Class Schedule:

Lecture Tutorial Practical
Wednesday Thursday Wednesday Monday | Tuesday —
10.50am — 11.40am — 03.00pm — 03.50pm (GR-A1)1L | — 10.50am | 10.50am —
11.40am ( 1L) 1.20pm (2L) 03.50pm — 04.40pm (GR-A2)1L | — 1.20pm | 1.20pm (3L)
(3L)

e An additional Lecture per week has been incorporated for facilitating better understanding and
coverage of the syllabus.
Hours for meeting students:

Monday Saturday Other Days
3.00pm —4.50pm 2.10pm—4pm 1.30pm — 2pm or by appointment

i) Course Objective

Student will be able to analyze the concept of various continuous wave modulations and evaluate their
performance.

i) Course Outcomes

i. After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

The student will be able to:

EC501 co Target

EC501.1 | Describe the need for modulation and identify type of modulation to be 60% marks
used in analog communication system [B.T LEVEL 1]
EC501.2 | Understand about AM transmission and reception including noise 60% marks




analysis [B.T LEVEL 2]
EC501.3 | Understand about FM transmission and reception including noise 60% marks
analysis [B.T LEVEL 2]
EC501.4 | Apply and relate the analog modulation and demodulation techniques to | 60% marks
real time applications. B.T LEVEL 3]
EC501.5 | Generate various types of modulated signals and perform their basic 60% marks
operations [B.T LEVEL 5]
EC501.6 | Design the analog modulator and demodulator circuits in communication | 60% marks
system [B.T LEVEL 6]

ii) Once the student has successfully complete this course, he/she must be able to answer the following
questions or perform/demonstrate the following:

Sl. Question BT Level
1 Explain the basic block diagram of communication system 1
) Calculate maximum limit of transmission efficiency of an AM signal for a Single
tone message. 3
Determine
I) Modulation index
3. ii) Frequency present in the modulated signal 3

iii) Total transmission power of a modulating signal is given by Vm = 2 sin (2z x 500
t) amplitude modulates a carrier signal given by  V¢= 10 sin 2z x 10 6 t)
Calculate the maximum limit of RC component of a envelope detector to avoid

4. diagonal clipping 3
Draw and Sketch the spectrum of DSB-FC and DSB-SC signal and show their

S. bandwidth. 3

5 Design 98.3MHz FM using indirect method .

Evaluate SNR of various AM and FM signal

Design a FM Transmitter using IC 8038

Design a FM demodulator using PLL

Design a PLL using IC-565, whose free running frequency is 54 kHz (where R1 = 5.6 kQ) &
10. draw the VCO linearity curve.. 6




i) Unit Layout

Unit Lecture Hours Tutorials Laboratory
hours

Mod-1 Introduction to Analog Communication 10 HRS 2 HR. 3 HR

Mod-2 Generation & Detection of Amplitude Modulation 9 HRS 2 HR. 12 HR

Mod-3 Angle Modulation 8 HRS 2HR. 9 HR

Mod - 4 Multiplexing Random Signals and Noise in 9 HRS 2 HR.

Communication System

Total 36 HRS 8 HR 24 HRS

iv)Textbooks

1. Taub and Schilling , “Principles of Communication Systems”, 2nd ed., Mc-Graw Hill
2. B.P.Lathi -Communication Systems- BS Publications
3. V Chandra Sekar — Analog Communication- Oxford University Press

Reference Books:
4. Carlson—Communication System,4/e , Mc-Graw Hill

Proakis &Salehi Fundamentals of Communication Systems- Pearson
Singh & Sapre—Communication Systems: 2/e, TMH
P K Ghosh- Principles of Electrical Communications- University Press

L.W.Couch Ii, “Digital and Analog Communication Systems”, 2/¢, Macmillan Publishing

© o N o O

S Sharma, Analog Communication Systems- Katson Books




(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
QuIZ 10
Attendance 5
University Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

University Grading System:

Grade Marks

(0] 90% and above

E 80 — 89.9%

A 70— 79.9%

B 60 — 69.9%

C 50— 59.9%

D 40 — 49.9%

F Below 40%

2) Laboratory
Evaluation Criteria Marks

Internal Exam* 40
University Exam 60
Total 100




* Internal Evaluation will be based on daily lab performance as per the following schedule:

Expt. | Experiment Name Schedule | Marks
No.
EXP1 Measurement of modulation index of an AM signal. 3 HRS 40
EXP2 Measurement of output power with varying modulation index an AM | 3 HRS 40

signal (for both DSB- & SSB).

EXP3 Measurement of distortion of the demodulated output with varying | 3 HRS 40
modulation index of an AM signal (for both DSB-SC & SSB).

EXP4 | Generation of FM signal and measurement of Bandwidth 3 HRS 40

EXP5 Design a PLL using VCO & to measure the lock frequency 3 HRS 40

EXP6 Design a FM demodulator using PLL 3 HRS 40

EXP7 Measurement of selectivity ,sensitivity, fidelity of a superhetrodyne 3 HRS 40
receiver

EXP 8 | Measurement of SNR of a RF amplifier 3 HRS 40

EXP 9 | Study of waveforms of various functional points (output of RF,IF & 3 HRS 40
video) of a B/W TV receiver

EXP10 | Study of the vertical & horizontal sweep of the time base unit of a 3 HRS 40
B/W TV

EXP11 | Oneinnovative experiment 3 HRS 40

Course target attainment levels:

Attainment Level Inference Marks
o -
Attainment Level 1 50% of the students have attained more than the target level 1
of that CO
o -
Attainment Level 2 60% of the students have attained more than the target level 2
of that CO
o -
Attainment Level 3 70% of the students have attained more than the target level 3
of that CO

Overall Course Attainment Target (70% of university and 30% of the internal exam) will be = Attainment Level 3

Target has been set on the basis of last year’s performance / result by the students, student quality this year and difficulty level of the
course.



(vi) Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes PSOs
Outcomes

1. | 2 3. 4. 5. 6. | 7. 8. 9. 10.| 11.| 12.] 1. 2.

EC501.1
EC501.2
EC501.3
EC501.4
EC501.5
EC501.6
EC501

NINININIFR|O

NININININININ
NININININININ
OO0 |O|O
OoO|Oo|Oo|o|jOo|O|O
OoO|Oo|Oo|o|jOo|O|O
oO|Oo|Oo|ojo|o|O
oO|Oo|Oo|o|jo|O|O
oO|Oo|Oo|ojo|o|O
NININININ|IN|IO
oO|Oo|Oo|o|jo|o|O
o000 |O|O|O
o000 |O|O|O
NININININININ

Justification:

e (CO1 to co6partially satisfies with the application of knowledge of mathematics, science, engineering
fundamentals to the solution of complex engineering problems (PO1).

e (COl, to cob partially satisfies with Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and Electronics & Communication engineering sciences. (PO2).

[}

CO3 to cob6 partially satisfies with the Individual and team work: Function effectively as an individual, and as

a member or leader in diverse teams, and in multidisciplinary settings (PO9)

(vii) Delivery Methodology

Outcome Supportin Demonstration
Method PP g
Tools
EC501.1 Structured (partial | Video Lecture, NPTEL | Explain the block diagram of basic
ally Supervised) materials communication, needs of modulation

in a communication system and find
the relation between antenna height
and frequency.

EC 501.2 Structured (partial | Video Lecture, NPTEL | Explain the types of AM system.
ally Supervised) materials Application of various AM systems.
EC 501.3 Structured (partial | Video Lecture, NPTEL | Explain the types of FM system.

ally Supervised) materials Application of various FM systems.




EC 501.4

Structured (partial
ally Supervised)

Video Lecture, NPTEL
materials

Evaluate F.0.M of different AM and
FM system.

EC 501.5 Structured hardware Based Generation & detection of AM and
(Partially measure the Modulation index.
Supervised
Independent Design a FM Transmitter using IC
work) 8038.

EC 501.6 Structured hardware Based Design a FM receiver using PLL.
(Partially
Supervised
Independent

work)




(viii) Assessment Methodology

Assessment

Outcome Tool

Specific Question / activity aligned to the Outcome

1. explain the basic block diagram of communication

Internal Test 2. why modulation is needed in a communication system

1.The length of the antenna to transmit a signal must be at least a)
1/3  wavelength b)1/4 wavelength c¢)2/3 wavelength d) 3/4
wavelength
2.
1. What are the basic components of a communication
University System?

Exam 2. Describe why modulation is necessary for Communication.

EC501.1 Quiz

1 A carrier signal Ac Coswct is amplitude modulated by a message signal An
COSWmt where An< A..

Write down the expression for the modulated signal. Write down the
expression for carrier component and side band components

Internal Test 2 What is envelope detector? Explain (with circuit diagram)? What is diagonal
clipping?

3. Explain the term quadrature-null effect?

4. Calculate SNRq in DSB-SC system

EC501.2 1. The detection of an AM waveform in an Envelope -
a.)One side band and full amplitude carrier are needed b.) Both side bands and full
amplitude carrier are needed c). Only two side bands are needed d). Upper side band
and part of carriers are needed

2 Noise figure is calculated as?

QuIz a) i/p signal to noise ratio X o/p signal to noise ratio b) i/p S/N Ratio/ O/P S/N Ratio
c) i/p S/N Ratio / O/P S/N Ratio X 100 d) i/p S/N Ratio + O/P S/N Ratio

3. In AM transmission the frequency, which is not transmitted is

(a) carrier frequency (b) audio frequency (c) upper side frequency (d) lower side
frequency




1. Prove that the efficiency for a single tone AM is 33:33 %

for perfect modulation. What will be the efficiency if the

Value of modulation index is 0-5 ?

2.5 (t)=12sin [ 6 x 108t + 5 sin 1250t ].

Calculate :

(i) carrier frequency

(ii)) modulating frequency

(iii) modulation index

(iv) frequency deviation

(v) Power dissipated in 10 Ohm resistor.

3. Define SNR and Noise Figure. Why is the noise performance of the
first stage of a cascade receiver so important? If each stage of a two-
stage cascade

amplifier has a gain of 10 dB and noise figure of 10 dB, calculate the
total noise figure in dB

1. Explain with block diagram the Armstrong method of FM generation.

University
Exam

2.. Asingle tone FM signal is given by
Internal Test | € wae = 10 8in (- 16x x 105t + 20 sin 2% x 103t ) volts.
Determine modulation index, frequency deviation, bandwidth and carrier

swing.

1An FM radio receiver is tuned to a 90.6 MHz broadcast station. It will receive an
image frequency of -
a) 110 MHz b) 112 Hz c¢) 114 MHz d) 120 MHz

2. In a FM receiver, the channel bandwidth is around-

EC 501.3 QuIZ a.) 10 KHz b.) 20 KHz c.) 75 KHz d.) 200 KHz

3. An FM transmitter has maximum frequency deviation of 75 KHz and reproduces
audio signal up to 15 KHz. Minimum channel width required, in KHz is

() 180 (b) 120 (c) 90

1. Explain with suitable block diagram the generation of

FM signal using Armstrong method.

2. a) What is angle modulation ?

b) Show that FM and PM are basically same

3. Explain FM demodulation scheme using PLL. Mention the
advantages of PLL demodulator

University
Exam

1. Draw and explain the block diagram of super-heterodyne receiver. What is image

EC501.4 Internal Test

frequency?




2.explain the characteristics of a super-heterodyne receiver

Quliz

1. An FM radio receiver is tuned to a 90.6 MHz broadcast station. It will receive an
image frequency of -
a) 110 MHz b) 112 Hz ¢) 114 MHz d) 120 MHz

2. In a FM receiver, the channel bandwidth is around-
a.) 10 KHz b.) 20 KHz c.) 75 KHz d.) 200 KHz
3. In commercial FM broadcasting, the maximum frequency deviation is normally

a. 5 KHz b. 15 KHz c. 75 KHz d. 200 KHz

University
Exam

1.Draw the block diagram of a super heterodyne receiver

and explain the function of each block.

2. For a broadcast super heterodyne AM receiver having no RF
amplifier, the loaded quality factor Q of the antenna coupling circuit is
100. Now if the intermediate frequency is 455 kHz, then determine the
image frequency and its rejection ratio at an incoming
frequencyoflMHz.

3.Write short notes on noise performance in FM system

EC501.5

LAB

1.Generate AM signal and Measure the modulation index of a given
modulated signal AM. (At least 5 different M.I. to be measured). Which type of
demodulator is used to receive DSB-FC signal and why

2. Draw the sensitivity response curve of the super heterodyne receiver(using
trainer kit ST-2202). Write the advantages of a super heterodyne receiver over
TRF receiver

EC501.6

LAB

1. Design a PLL using IC-565, whose free running frequency is 54 kHz
(where R1 = 5.6 kQ) & draw the VCO linearity curve. Draw & explain the
block diagram of PLL.

2. Design a FM modulator using IC8038 and measure the modulation index
and band width (BW) of the modulated signal applying a appropriate
modulating signal from the function generator. Write the difference
between NBFM &WBFM

3.Design a PLL using IC-565, whose free running frequency is 54 kHz (where
R1 = 5.6 kQ) & find the lock range & capture range and verify the
observed value with calculated (theoretical) value .Define Lock range &
Capture range




(ix) A.Weekly Lesson Plan

Week

Lectures

Tutorial

Laboratory

Elements of communication system.
Modulation, its needs and types of
modulation Double side band
suppressed carrier (DSBSC) modulation

Review of signal and its
spectrum.

Familiarization with
spectrum analyzer

Synchronous detection for AM-SC.
Amplitude modulation (AM-DSB/TC):
Time domain

Calculation the height of
antenna for different frequency
and numerical. effect on
synchronous demodulator in
AM

Measurement of
modulation index of an
AM signal

Modulation index of AM, band width,
calculation of transmitted power, AM-
FC generation (Switching Modulator)
and detection (envelope detector) using
diode circuit.

Calculation of
TRANSMISION power.

Envelope detector and
condition of avoid diagonal

clipping.

Measurement of output
power with varying
modulation index an AM
signal (for both DSB- &
SSB).

FDM multiplexing, SSB-SC generation
and detection .SSB-C Modulation, Basic
concept of VSB modulation and
applications. Numerical discussion on
AM modulation.

Percentage of power saving of
DSB-SC and uses of non
linear devices and distortion
due to synchronization.

Measurement of
distortion of the
demodulated output with
varying modulation index
of an AM signal (for both
DSB-SC & SSB).

Super heterodyning principle,
intermediate frequency, operation
image frequency, numerical discussion
on AM system. Multiplexing Angle
modulation, Generation of FM direct
and indirect (Armstrong) method.

Numerical discussion on AM
modulation,

Generation of FM signal
and measurement of
Bandwidth

Demodulation of FM, Concept of
frequency discriminators, Phase Locked

Loop, FM Radio receiver, numerical
discussion on angle modulation.

Super heterodyning receiver,
image frequency calculation.

Design a PLL using VCO &
to measure the lock
frequency




7 Noise in Communication systems Noise | Design different carrier Design a FM demodulator
performance in Analog Communication | frequency for indirect method | \ging p
systems: SNR calculation for DSB-SC, FM
SSB-SC,SSB-C
8 Noise performance in DSB-FC and FM | Thermal noise, noise figure Measurement of
system. calculation for two port selectivity ,sensitivity,
network. fidelity of a
superhetrodyne receiver
9 Discussion of WBUT question Measurement of SNR of a
papers, revision & doubt clpearing RF amplifier
10 Discussion of WBUT question Study of waveforms of
papers various functional points
(output of RF,IF & video)
of a B/W TV receiver
11 Discussion of WBUT question Study of the vertical &
papers horizontal sweep of the
time base unit of a B/W TV
12 Discussion of WBUT question One innovative

papers

experiment




B. Daily Lesson Plan

UNIT: 1

Title: Introduction to Analog communication

Day 1, Date: 03.08.2016 [10.50am to 11.40am]Wednesday
CONTENTS

Discussion on course objectives and outcome, text & reference books, evaluation scheme and weekly
lesson plan. Introduction to communication systems

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. To identify and differentiate the various types of communication systems

2. To recognize the various application areas of the course in diverse disciplines

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Define Signal and System, analog communication and digital communication [L1]

2. ldentify the application areas of communication system. [L1]

Remarks, if any

Day 1, Date: 03.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutorial:

1. Explain different types of signal?
2. Whatis spectrum? How spectrum is formed? Find the Fourier transform of double-sided exponential
function e®* . and draw its spectrum
3. What s unit-step signal and find the Fourier transform of its
4. Power of in the signal x(t)=8 cos(20/1t- /1/2) + 4 sin (15/1t) is
(@) 40 (b) 41 (c) 42 (d) 82

UNIT: 1

Title: Introduction to Analog communication

Day 2, Date: 04.08.2016 Thursday [ 11.40am — 1.20pm] (2L)
CONTENTS

Elements of communication system -Transmitters, Transmission channels & receivers, Concept of




Modulation, its needs and types of modulation.
Unit Objectives:
Broad Objectives of the chapter/topic are:
1. To recognize, use, and analyze analog signal transmit ion over various elementary blocks of
communication system.
2. To understand need for modulation of a communication system
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. Define continuous and discrete time signal. [L1]
2. What do you understand by wired communication and wireless communication? [L2]
3. What is the point to point communication and broadcasting? [L1]
4. ldentify the application areas of analog communication system [L2]
5. Why modulation is needed in a communication system  [L2]

Remarks, if any

UNIT: 1

Title: Introduction to Analog communication

Day 3, Date: 10.08.2016 [10.50am — 11.40am] Wednesday

CONTENTS:. Double side band suppressed carrier (DSBSC) modulation: generation and Detection with
block diagram, time and frequency domain expressions, and bandwidth calculation.

Topic/Unit/Chapter Objectives:

Broad Objectives of the chapter/topic are:

1. To understand need for modulation of a communication system and suppressed carrier modulation
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. explain DSB-SC system [L2]

2. ldentify the side band frequencies and carrier frequencies. [L3]

Remarks, if any
Day 3, Date: 10.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutoria2:

Why different height of antenna is being required for transmission of various kind of signal?

To transmit 5 kHz information signal, what should be the size of antenna?

Explain co-herent and non coherent demodulation?

What effect on synchronous demodulator in AM if transmitted generated carrier signal are not identical with
receiver generated carrier signal.

~ownE




UNIT: 2
Title: Generation & Detection of Amplitude Modulation
Day 4, Date: 11.08.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTS

Amplitude modulation (AM-DSB/TC): Time domain representation of AM signal (expression derived using a
single tone message ,modulation index , frequency domain (spectral) representations, illustration of the
carrier and side band components, transmission bandwidth for AM, Calculation of Transmitted power &
sideband power & Efficiency; concept of under, over and critical modulation of AM-DSB-TC and AM-SC.

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. To understand the time domain and frequency domain nature of tone AM and how much power is
being required to transmit AM signal.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Deduce the expression of transmission efficiency. [L1]

2. How much power is being wastage for transmission of carrier signal? [L2]

3. What is range of modulation index? [L1]

4. Describe AM modulation [L1]

5. Deduce the expression for single tone AM signal [L2]

Remarks, if any

UNIT: 2
Title: Generation & Detection of Amplitude Modulation
Day 5, Date: 17.08.2016 [10.50am to 11.40am]Wednesday

CONTENTS: AM-FC generation using diode circuit (Switching Modulator).

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the generation and detection of AM using diode circuit.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What is switching modulator? [L1]

2. How AM can be generated using non linear device? [L1]

Remarks, if any

Day5, Date: 17.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutoria3:

Tutorial 3: Calculation of power of various AM signal.
1. Calculate the transmission efficiency of an AM signal when the signal is modulated in a depth of 50% and




100%.

2. How much power is being wastage for transmission of carrier signal? Draw the spectrum of AM signal in
variation of different modulation index.

3. Numerical discussion on AM .

UNIT: 2

Title: Generation & Detection of Amplitude Modulation

Day 6, Date: 18.08.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTSAM-SC generation using diode circuit. (Balanced Modulator) ,Demodulation of AM signals:
Detection of AM by envelope detector , Multiplexing, Frequency Division Multiplexing

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. To understand the asynchronous demodulation process of AM signal& multiple signal
transmission over common channel.
2. To understand the generation of AM using diode circuit
Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):
1. What is asynchronous demodulation? [L2]
2. What is the advantage of asynchronous demodulation over synchronous demodulation? [L2]
3. What is FDM system? [L2]
4. What is balanced modulator? Why is called balanced? [L2]
5. explain the operation of modulator [L2]

Remarks, if any

UNIT: 2

Title: Generation & Detection of Amplitude Modulation

Day 7, Date: 24.08.2016 [10.50am to 11.40am]Wednesday

CONTENTS

Single side band modulation (SSB) both TC & SC. Generation of SSB: Filter method

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the generation of single side band

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. what is SSB-SC and SSB-TCJ[L2]

2. advantage of SSB-SC over other AM modulation[L1]




3. What is selective filtering method? [L2]

Remarks, if any
Day7, Date: 24.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutorial 4:

: Percentage of power saving of DSB-SC and uses of non linear devices and distortion due to synchronization.
1. Calculate the % of power saving of a DSB-SC signal when the signal is modulated in a depth of 50% and 100%.
2. What is balanced modulator? Why is it called balanced?
3. Why nonlinear device produce DSB-FC signal.
4. What is envelope detection? What is diagonal clipping? Find the value of RC to avoid diagonal clipping

UNIT: 2

Title: Generation & Detection of Amplitude Modulation

Day 8, Date: 18.08.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTS Generation of SSB: Phase shift method, Basic concept of VSB, Spectra and band-width and
power calculation.

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the basic concept vestigial side.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Define VSB [L1]

2. Why is VSB used for TV broadcasting? [L2]

Remarks, if any

UNIT: 2

Title: Generation & Detection of Amplitude Modulation

Day 9, Date: 24.08.2016 [10.50am to 11.40am]Wednesday

CONTENTS Super heterodyning principle, intermediate frequency, Local oscillator frequency, image
frequency

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the selectivity, sensitivity, [L1]

2. Understand the mixing [L1] 3. Understand the IF and Image frequency. [L1]

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):




1. What is mixing? [L1]

2. which block are responsible for selectivity and sensitivity.[L2]

Remarks, if any

Day9, Date: 24.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutorial 5:

Tutorial 5:Numerical discussion on AM modulation

1. In AM system carrier power is 400mw and total power is 600mw. Calculate the modulation index.

2. A single tone AM wave has a modulation in due of 100% what is the saving in power if the carrier

component is removed to yield DSB-SC signal
a.31.25% b.75.81 c.50% d. 66.67%

3.A modulating signal is given by V, = 2 sin (21t x 600 t) amplitude modulates a carrier signal given by  Vc¢=5sin (2rt
x 100 t). Determine

i) Modulation index ii) Frequency present in the modulated signal iii) Total transmission power iv) Band width.

UNIT: 3

Title: Angle modulation

Day 10, Date: 31.08.2016 [10.50am to 11.40am]Wednesday

CONTENTS Frequency Modulation (FM) and Phase Modulation (PM): Time and Frequency domain
representations, Spectral representation of FM for a single tone

Generation of FM : Basic block diagram representation of generation of FM ,NBFM

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. understand about narrowband FM and identify side band frequency

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What NBFM? [L1]

2. Define FM signal. [L1]

3. Conversion between FM and PM [L2].

Remarks, if any

Day10, Date: 31.08.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutorial 6:

Tutorial 6: Super heterodyning receiver, image frequency calculation.

Compare TRF receiver with super heterodyning receiver.

What is IF?

What is image frequency? How to reject image frequency.

What is the propose of the AGC circuit in the receiver?

What type of coupling is used in the RF & IF section of the Super-het-Receiver?

agrwppE




UNIT: 3

Title: Angle modulation

Day 11, Date: 01.09.2016 Thursday [ 11.40am —1.20pm] (2L)

CONTENTS

Single tone FM and PM, Wide-band angle modulation, Bessel’s functions and Fourier series. Generation of
FM: direct method (VCO), Generation of FM: indirect method.

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Understand about single tone FM and PM.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. Find the relation between FM and PM. [L3]

2. what is frequency deviation [L2]

3. Explain Armstrong Method. [L3]
4. Convert NBFM to WBFM. [L3]

Remarks, if any

UNIT: 3

Title: Angle modulation

Day 12, Date 07.09.2016 [10.50am to 11.40am]Wednesday

CONTENTS

Demodulation of FM, slope detection method, Concept of frequency discriminators .

Unit Objectives:

Broad Objectives of the chapter/topic are:

1. Understand the extracting of demodulated signal using slope detection and discriminators.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. what is slope detection method[L3]

2. what is nonlinear distortion [L2]

Remarks, if any

Day12, Date: 07.09.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-
A2)1L

Tutorial 7:

Design different carrier frequency for indirect method FM
1. Explain with block diagram the Armstrong method of FM generation.




2. Design radio HIGH FM using indirect method. Where deviation Af; = 25 Hz, carrier ;=200 KHz are
given of a NBFM signal.

3. When the modulating frequency in an FM system is 500 Hz, the modulating voltage is 2.4 volt, B =
50, calculate the frequency deviation. What will be the modulation index when modulating
frequency is reduced to 250 Hz & modulating voltage is raised to 4 volt

4. Consider a single tone FM signal with peak frequency deviation of 5 kHz and frequency modulation
sensitivity ki= 10* Hz/Volt. Let the modulating signal frequency be 1 kHz and the carrier frequency be
100 kHz. a) Obtain the FM index B, b) What is the FM transmission bandwidth? C) Is this NBFM or
WBFM? Why

UNIT: 3

Title: FM demodulation

Day 13, Date: 08.09.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTS

Discriminator, foster-seeley discriminator. Phase Locked Loop ,demodulation of FM using PLL, FM Radio
receiver

Unit Objectives:

Broad Objectives of the chapter/topic are:

1 Understand the demodulation of FM signal using phase shift discriminator and PLL .

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

What is the discriminator? [L1]

Explain the foster seeley discriminator. [L2]

Advantage of discriminator over slope detector. [L2]

what is free running frequency, [L1]

What is lock range, capture range? [L2]

How FM can be demodulated using PLL? [L2]

ogarwLdE

Remarks, if any

UNIT: 4

Title: Random signal and noise in communication system

Day 14, Date 14.09.2016 [10.50am to 11.40am]Wednesday

CONTENTS: Basic concepts with block diagrams, Noise in Communication systems — Internal & External
noise, Noise Temperature, Signal-to-Noise ratio, White noise, thermal noise, Figure of Merit




Unit Objectives:
Broad Objectives of the chapter/topic are:
1. Understand the various type of noise.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What noise?. [L1]

2. What is white noise? Thermal noise? [L2]

3.waht is noise temperature [L2]

Day14, Date: 14.09.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm (GR-

A2)1L
Tutorial 8:

Tutorial 8: Thermal noise, noise figure calculation for two port network.

1. Inaradio receiver an RF amplifier and mixer are connected in cascade mode. The amplifier has a noise figure of 10db
and the power gain of 15 db. The noise figure of the mixer stage is 20 db .calculate overall noise figure referred to the
input.

Amplifier Mixer F2=
Gl1=15db 20db
| Fi1=10db

2. Explain the effect of R-C low pass filter on noise

UNIT: 4
Title: Random signal and noise in communication system

Day 15, Date: 15.09.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTS

Noise performance in Analog Communication systems: SNR calculation for DSB-SC and SSB-SC .

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. Knowledge on SNR calculation for DSB-SC,

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What do you mean by Gaussian noise? [L1]

2. What is band pass noise? [L1]

3. Calculate SNR & F.O.M of coherent DSBSC system. [L5]

Remarks, if any




UNIT: 4
Title: Random signal and noise in communication system
Day 16, Date 21.09.2016 [10.50am to 11.40am]Wednesday

CONTENTS
Noise performance in Analog Communication systems: SNR calculation for DSB-FC

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. Knowledge on SNR calculation for SSB-FC and SSB-SC system.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What do you mean by theresold effect of envelope detection? [L1]

2. Calculate SNR & F.O.M of non-coherent DSBFC and co-herent SSB-SC system [L1]

Remarks, if any

Day14, Date: 21.09.2016, Wednesday 03.00pm — 03.50pm (GR-A1)1L and 03.50pm — 04.40pm

(GR-A2)1L
Tutorial 9:

Tutorial 9: University question paper discussion on Various Communication

UNIT: 4
Title: Random signal and noise in communication system
Day 15, Date: 15.09.2016 Thursday [ 11.40am — 1.20pm] (2L)

CONTENTS

Noise performance in Analog Communication systems: CNR calculation for FM.

Unit Objectives:
Broad Objectives of the chapter/topic are:
1. Knowledge on random variable & process

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy):

1. What do you mean by carrier to noise ratio? [L1]

2. Write short notes on Pre-emphasis and De-emphasis. [L1]

3. Explain effect on noise in FM system for low CNR case. [L2]

Remarks, if any




(x) Teaching Strategy/Method
1. Real-World” Learning
2. Learning by memorizing and understanding
3. Solving numerical
4. Interactive sessions.

(xa) Strategy to support weak students
1. Frequently asked Question
2. mentor to student
3. Merging of weak students with bright students.
4. Doubt clear session

(xb) Strategy to encourage bright students

Award to good student.(References books are given to good students)
Motivate for higher study..

Complex numerical discuss on completion of each module

Encourage students to participate in different tech fest.

L

(xc) Efforts to keep students engaged

1. Assign them for class presentation.
2. Searching of real life application from the internet after discussion of each topic/unit.
3. Motivate student to prepare GATE Exam.




(xi) Analysis of Students performance in the course (Internal Results)

CO Attainment

MW Target Attainment

84% 85% .
78% 76%

66%
60% 60% 60% 60% 60% 60%

] I I I I I I
co1 Co2 Cco3 co4 CO5 Co6

84% students have attained the set target of 60% marks for CO1
85% students have attained the set target of 60% marks for CO2
78% students have attained the set target of 60% marks for CO3
76% students have attained the set target of 60% marks for CO4
66% students have attained the set target of 60% marks for CO5
51% students have attained the set target of 60% marks for CO6

(xii) Analysis of Students performance in the course (University Results)

As per NBA SAR Example given in 3.2.2: Record of Attainment Level of A Course through
University and Internal Assessments

Target Course TOTAL -\I;\(I)JSLAi'Trl,JA?: s; % STUDENTS WHO Attainment
0,
Outcome% STUDENTS OUTCOME ATTAINED THE OUTCOME Level
University 65% 41 35 84% 3
Overall Attainment of Course Outcome=70% University +30% Internals 3.0




(xiii) Analysis of Student Feed Back
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(xiv)Teacher Self-Assessment (at the completion of course)

From the graphical analysis of the results obtained it can be seen that most of the course outcome
have been achieved successfully by the students. More prominence should be given to clear the
concepts related to frequency domain analysis and concept of filer to understand the analog
communication system.

(xv) Recommendations/Suggestions for improvement by faculty

1. Matlab program should be included in Lab to understand the modulated signal and their spectrum to
understand analog communication.

2. Pulse type analog modulation should be included in Analog communication to understand Digital
communication

Evaluation | Subject Schedule | Marks
Number
EXP1 Measurement of modulation index of an AM 3 HRS 5
signal.
EXP2 Measurement of output power with varying 3 HRS 5
modulation index an AM signal (for both DSB- &
SSB).

EXP3 Measurement of distortion of the demodulated | 3 HRS 5
output with varying modulation index of an AM
signal (for both DSB-SC & SSB).

EXP4 | Generation of FM signal and measurement of | 3 HRS 5

Bandwidth

EXP5 Design a PLL using VCO & to measure the lock 3 HRS 6
frequency

EXP6 Design a FM demodulator using PLL 3 HRS 7

EXP7 Measurement of selectivity ,sensitivity, fidelity 3 HRS 7
of a superhetrodyne receiver




Subject with code: Analog communication (EC- 501) Semester : 5" sem, 2016
Discipline: ELECTRONICS & COMMUNICATION ENGINEERING
Attendance Internal exam Marks
1st 2nd Internal
SI. Total Marks Internal | Internal | Average | marks Quiz Total
No. Roll No. (%) (5) (30) (30) (30) (25) (10) (30)
1 ABHUEET KUMAR 0% 1 0 0 0 0 0 1
AMBIKA
2 CHAKRABORTY 82% 5 20 11 15.5 7.75 9 21.75
ANASUYA
3 BHATTACHARJEE 89% 5 16 20 18 9 6 20
4 ANKITA SAHA 79% 5 30 26 28 14 8 27
5 ANKUR CHAKRABORTY 89% 5 20 21 20.5 10.25 6 21.25
6 ARNAB DAS 96% 5 19 19 19 9.5 8 22.5
7 ARPAN SARKAR 89% 5 19 23 21 10.5 8 23.5
8 BHISHMA DEB ROY 0% 1 0 0 0 0 0 1
9 BISHAL JAIN 75% 5 22 20 21 10.5 10 25.5
10 CHAMPA PAUL 89% 5 25 24 24.5 12.25 8 25.25
GAUTAM CHANDRA
11 DEY 75% 5 22 22 22 11 10 26
12 JAYANTIKA MITRA 86% 5 24 24 24 12 9 26
13 JUI GHOSH 96% 5 23 21 22 11 8 24
14 KAJAL KUMARI 93% 5 29 26 27.5 13.75 10 28.75




15 KARAN SAHA 86% 5 23 21 22 11 7 23
16 KOUSIK PURKAIT 86% 5 24 22 23 11.5 8 24.5
17 MEGHNA KARMAKAR 89% 5 27 20 23.5 11.75 8 24.75
PARTHA PROTIM
18 | SARKAR 0% 1 0 0 0 0 0 1
19 PIYALI PAUL 76% 5 0 22 11 5.5 10 20.5
20 PRITHIRAJ DUTTA 79% 5 22 20 21 10.5 9 24.5
21 PRIYANKA BHADRA 89% 5 22 22 22 11 9 25
RAJDEEP
22 BHATTACHARIJEE 76% 5 24 0 12 6 8 19
23 RATUL PAUL 76% 5 21 19 20 10 7 22
24 RISHAV MAZUMDER 76% 5 20 22 21 10.5 7 22.5
25 ROMITA CHOWDHURY 83% 5 20 24 22 11 7 23
26 RUNNU KUMARI 86% 5 21 19 20 10 8 23
27 | SARANSH CHOUDHARY 75% 5 30 26 28 14 10 29
28 | SARITA KUMARI 79% 5 24 20 22 11 9 25
29 | SAYAN KUNDU 86% 5 21 23 22 11 9 25
30 | SAYANTANY ROY 93% 5 20 21 20.5 10.25 9 24.25
SHUBHAM
31 CHAKRABARTY 79% 5 16 22 19 9.5 8 22.5
32 | SIRSHA DAS 82% 5 29 18 235 11.75 9 25.75
33 | SOUMYA CHATTERIJEE 89% 5 22 23 22.5 11.25 6 22.25
SOUMYADEV
34 | BANDOPADHYAY 93% 5 19 21 20 10 8 23
35 | SOURODIP DEY 89% 5 18 23 20.5 10.25 7 22.25
36 | SUBHRA PAL 82% 5 17 21 19 9.5 8 22.5
37 SUBRATA SARKAR 82% 5 19 20 19.5 9.75 9 23.75




38 | SWAPNIL PRADHAN 86% 26 20 23 11.5 8 24.5
39 | SWETA MITRA 86% 21 26 23.5 11.75 10 26.75
40 | VAIBHAV SINGH 76% 19 21 20 10 8 23
41 | PINAK PRODHAN 0% 0 0 0 0 0 1




ATTENDANCE SHEET (Lecture)

Hard copy to be submitted
Subject with code:

Date:

Section:

S.No.

Name

Roll
No.
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LIST OF PRACTICALS

Subject with code: Analog communication (EC- 501) Semester : 5" sem, 2016

Discipline: ELECTRONICS & COMMUNICATION ENGINEERING

Sl. Details of Experiment(s) Hours allotted
EXP1 Measurement of modulation index of an AM signal. 3 HRS
EXP2 Measurement of output power with varying modulation index an AM signal (for 3 HRS
both DSB- & SSB).
EXP3 Measurement of distortion of the demodulated output with varying modulation 3 HRS
index of an AM signal (for both DSB-SC & SSB).
EXP4 Generation of FM signal and measurement of Bandwidth 3 HRS
EXP5 Design a PLL using VCO & to measure the lock frequency 3 HRS
EXP6 Design a FM demodulator using PLL 3 HRS
EXP7 Measurement of selectivity ,sensitivity, fidelity of a superhetrodyne receiver 3 HRS




ATTENDANCE SHEET (Practical)

Subject with code: Analog communication (EC- 501) Semester : 5" sem, 2015




Discipline: ELECTRONICS & COMMUNICATION ENGINEERING
ATTENDANCE SHEET (Practical)
Subject with code: Analog Communication Lab (EC591) Sem:
5thsem ECE Group: GRA
S-No. Name RollNo. |[1]2 4 89
TOTAL=9
1 ANKITA SINGH 11900313002 | 1| 1 1 7
2. APURBA ROY 11900313003 | 1] 1 1 7
3. ARNAV GHOSH | 11900313004 | 1| 1 1 7
4.
ARUNDHUTEE 11900313005 11 1 7
DUTTA
5. AVEEK SAHA 11900313006 | 1| 1 1 7
6. AVERI RAY 11900313007 | 1| 1 1 7
7. AYANTIKA DEY | 11900313008 | 1| 1 1 7
8. BIKKY ROKA 11900313009 | 1| 1 1 7
9.
BIKRAM 11900313010 111 0 6
CHAKRABORTY
10.
DEBABRATA 11900313011 111 1 7
BANERIEE
11.
DEBASHISH 11900313012 | 1| 1 1 7
MUKHERJEE
12.
DHRITIKANA 11900313014 | 1| 1 1 7
DAS
13. DIBAKAR SAHA | 11900313015 | 1| 1 1 7
14. DIPAYAN 11 1 1 7
BHATTACHARY | 11900313016
A
1s. DISHA MANDAL | 11900313017 | 1| 1 1 7




16.

KUNDAN
KUMAR
CHOURASIA

11900313019

17.

MANORANJAN
KUMAR

11900313020

18.

MAYANK
KUMAR

11900313021

19.

MD NASIR
KHAN

11900313022

20.

MONA

11900313023

21.

MUNNA
PRASAD KOIRI

11900313024

22,

NAVIN KUMAR

11900313025

23.

NIDHI PRIYA

11900313026

24,

PANKAJ GUPTA

11900313028

25.

PARTHA SARMA

11900313029

26.

PRADYUT
DATTA

11900313030

27.

PRAGATI
KUMARI

11900313031

28.

PRAGYA ROY
CHOWDHURY

11900313032

29.

PRANOY DAS

11900313033

30.

PRAVEEN
KUMAR OJHA

11900313034

31.

Souvik Bose

11900314044




Subject with code: Analog communication (EC- 501) Semester : 5" sem, 2015
Discipline: ELECTRONICS & COMMUNICATION ENGINEERING
LAB PERFORMANCE RECORD
Subject Analog Communication Lab Code EC591
Semester 5thsem GRA Discipline ECE
S.No. Name Roll No. Marks in experimentation
1234 6|7 TOTAL (40)
1. ANIRBRATA DAS
11900313001

2. ANKITA SINGH 11900313002 | 3 | 2| 4| 3 4l 4 22
3. APURBA ROY 11900313003 | 2 | 2] 1|1 3|3 15
4. ARNAV GHOSH 11900313004 | 2 | 1] 2|1 3|3 15
5. ARUNDHUTEE 11900313005 | 4 | 4 4| 3 3|3

DUTTA 25
6. AVEEK SAHA 11900313006 | 4 | 4| 4| 4 3|3 26
7. AVERI RAY 11900313007 | 5 | 5| 6| 6 55 38
8. AYANTIKA DEY 11900313008 | 4 | 4| 5| 5 4! 4 30
9. BIKKY ROKA 11900313009 | 4 | 3| 4| 4 3|3 24
10. BIKRAM 11900313010 | ° | 4] 2| X 44

CHAKRABORTY 27
11. DEBABRATA 11900313011 | > | °|©|© 5|5

BANERJEE 37
12. DEBASHISH 11900313012 | 2 | 3| 3| 2 2|3

MUKHERJEE 18
13. DHRITIKANA DAS | 11900313014 | 4 | 4| 5| 4 5|2 30
14. DIBAKAR SAHA 11900313015 | 3 | 4| 4| 3 4| 4 27
15. DIPAYAN 11900313016 | # | 42| 514

BHATTACHARYA 30




16. DISHAMANDAL | 11900313017 |5 |4|5|4 | 5] 6/ 5 34
17. E:SBQZST:MAR 11900313019 | 4 [ 44| 4| 4| 4|4 -
18. E"UA'\':E:ANJAN 11900313020 | 4 | 4| 2| 2 | 4| 4|4 20
19. MAYANK KUMAR | 11900313021 | 4 | 4|5|5 | 4| 4] 5 31
20. MD NASIR KHAN | 11900313022 |3 |3|4|3 | 5] 3|3 25
21. MONA 11900313023 |4 | 4| 5/4 | 5|5/ 3 30
22. E/'OUIRNINA PRASAD | 11000313024 | 4 | 4| 4] 5 | 5] 4] 4 20
23. NAVIN KUMAR 11900313025 | 5 5/ 6|6 | 5/ 6|5 38
24, NIDHI PRIYA 11900313026 | 4 | 4| 3| 4 | 4| 3|3 25
25. PANKAJ GUPTA 11900313028 | 5 |5/ 5|5 | 6|/ 6|6 38
26. PARTHA SARMA | 11900313029 |3 |3[3|3 | 3| 3|2 20
27. PRADYUT DATTA | 11900313030 |5 |5(5/5 [ 6| 6| 6 38
28. PRAGATI KUMARI | 11900313031 | 4 [ 4(5|5 | 5| 3| 4 30
29. E:ga/g:l%{ 11900313032 | 2 | 2|22 |44 23
30. PRANOY DAS 11900313033 | 4 | 4| 5|5 | 5| 3|3 29
31. PRAVEEN KUMAR | 0 o 2034 | 5 | 5| 5|5 | 6] 6|6

OJHA 38
32. Souvik Bose 11900314044 | X | 4| X| 5 | X| 6| 5 20

Records of Quiz




Semester : 5" sem, 2015

Subject with code: Analog communication (EC- 501)

Discipline: ELECTRONICS & COMMUNICATION

ENGINEERING
S.No. Name Roll No. Qulz
1. ANKITA SINGH 11900313002
2. APURBA ROY 11900313003
3. ARNAV GHOSH 11900313004
4. ARUNDHUTEE
11900313005
DUTTA
5. AVEEK SAHA 11900313006
6. AVERI RAY 11900313007
7. AYANTIKA DEY 11900313008
8. BIKKY ROKA 11900313009
9. BIKRAM
11900313010
CHAKRABORTY
10. DEBABRATA
11900313011
BANERJEE
11. DEBASHISH
11900313012
MUKHERJEE
12. DHRITIKANA
11900313014
DAS
13. DIBAKAR SAHA 11900313015
14. DIPAYAN
11900313016
BHATTACHARYA
15. DISHA MANDAL 11900313017




16. KUNDAN
KUMAR 11900313019
CHOURASIA
17. MANORANJAN
11900313020
KUMAR
18. MAYANK
11900313021
KUMAR
19. MD NASIR KHAN 11900313022
20. MONA 11900313023
21 MUNNA PRASAD
) 11900313024
KOIRI
22. NAVIN KUMAR 11900313025
23. NIDHI PRIYA 11900313026
24. PANKAJ GUPTA 11900313028
25. PARTHA SARMA 11900313029
26. PRADYUT DATTA 11900313030
27. PRAGATI
11900313031
KUMARI
28. PRAGYA ROY
11900313032
CHOWDHURY
29. PRANOY DAS 11900313033
30. PRAVEEN
11900313034
KUMAR OJHA
31. Souvik Bose 11900314044




TUTORIAL RECORD

Subject with code: Analog communication (EC- 501) Semester : 5" sem, 2016
Discipline: ELECTRONICS & COMMUNICATION ENGINEERING

TUTORIAL PERFORMANCE RECORD

Subject Analog Communication Code EC501
Semester 5th sem Discipline ECE
S.No. Name Tutorial class
T1 |T2 |T3 |T4 |T5 [T6 |T7 |T8 |[T9 |Total=8
ABHUEET 0 0 0 0 0 0 0 0 0
1 KUMAR 0
AMBIKA 1 1 1 1 1 0 1 1 1
2 CHAKRABORTY 8
ANASUYA 1 1 1 1 1 1 1 1 1
3 BHATTACHARIJEE 9
4 ANKITA SAHA 1 1 1 1 1 1 1 1 1 9
ANKUR 1 1 1 1 1 1 1 1 0
5 CHAKRABORTY 8
6 ARNAB DAS 1 1 1 1 1 1 1 1 0 8
7 ARPAN SARKAR 1 1 1 1 1 0 1 1 0 7
BHISHMA DEB 0 0 0 0 0 0 0 0 0
8 ROY 0
9 BISHAL JAIN 1 1 0 1 1 1 0 1 1 7
10 CHAMPA PAUL 1 1 1 1 1 1 1 1 1 9
GAUTAM 1 1 1 1 0 0 1 1 1
11 CHANDRA DEY 7
JAYANTIKA 1 1 1 1 1 1 1 1 0
12 MITRA 8
13 JUI GHOSH 1 1 1 1 1 1 1 1 1 9
14 KAJAL KUMARI 1 1 1 1 1 1 1 1 1 9
15 KARAN SAHA 1 1 1 0 1 1 1 0 1 7




KOUSIK 1 1 1 1 1 1 1 1 1

16 PURKAIT 9
MEGHNA 1 1 1 1 1 1 1 1 0

17 KARMAKAR 8
PARTHA 0 0 0 0 0 0 0 0 0
PROTIM

18 SARKAR 0

19 PIYALI PAUL 1 1 1 1 1 1 1 0 1 8
PRITHIRAJ 1 1 1 1 1 1 1 1 1

20 DUTTA 9
PRIYANKA 1 1 1 1 1 1 1 1 1

21 BHADRA 9
RAJDEEP 1 1 1 1 1 1 1 1 1
BHATTACHARIJE

22 E 9

23 RATUL PAUL 1 1 1 0 1 1 0 0 1 6
RISHAV 1 1 0 1 1 1 1 0 0

24 MAZUMDER 6
ROMITA 0 1 1 1 1 0 1 1 1

25 CHOWDHURY 7
RUNNU 0 1 1 1 1 1 1 0 1

26 KUMARI 7
SARANSH 1 1 1 1 1 1 1 1 1

27 CHOUDHARY 8

28 SARITA KUMARI 1 1 1 1 1 1 0 0 1 6

29 SAYAN KUNDU 1 1 1 1 1 1 1 1 1 8
SAYANTANY 0 1 1 1 1 1 0 1 0

30 ROY 6
SHUBHAM 1 0 1 0 1 1 1 1 1

31 CHAKRABARTY 7

32 SIRSHA DAS 1 1 1 1 1 1 1 1 1 9

33 0 1 1 1 1 1 0 1 0 6
SOUMYA




CHATTERIJEE

34

SOUMYADEV
BANDOPADHYAY

35

SOURODIP DEY

36

SUBHRA PAL

37

SUBRATA
SARKAR

38

SWAPNIL
PRADHAN

39

SWETA MITRA

40

VAIBHAV
SINGH

41

PINAK
PRODHAN




NAME WITH ROLL Nos. OF STUDENT WHOSE ACADEMIC
PERFORMANCE IS NOT SATISFACTORY

Sl. Name of | Roll No Remedial measures taken by
Student teacher
1. | ABHIJEET KUMAR 11900314001 e Additional doubt clearing
RAJDEEP sessions
> E:RATTLQCP*;‘(\DRTJE\E 11900514024 e Providing extra time to
3. | SARKAR 11900314020 students with poor
attendance.
e Guiding them through
4. | PINAK PRODHAN 11900315066 previous question papers
e Highlighting important and
frequently asked questions
5. | BHISHMA DEB ROY 11900314008

Director
Siliguri Institute of Technology




CERTIFICATE

|, the undersigned, have completed the course allotted to me as

shown below
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Course File

Course Title: Chemistry

Code: BS-CH201

Semester 2nd Year 2019

Name of the Faculty: Dr. Debabrata Moitra
E-mail: moitradebabrata85@gmail.com

Class Schedule

Lecture Tutorial Practical
Wednesday Thursday Thursday Wednesday
(10:00A.M. (10:50A.M to 11:40A.M)| (14:10 P.M to 16:40 P.M) ((14:10 P.M to 16:40 P.M)

t011:40 A.M).

Hours for meeting students:
Recess time or by appointment

1) Course Objective :

To impart knowledge on basic chemistry which will help students to establish their career
in multidisciplinary area.

Ii) Course Outcomes:

i.  After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

The student will be able to:

Target
CO1 | List major chemical reactions that are used in the synthesis of molecules. (Bloom’s | 60%
taxonomy level:1)

Rationalise bulk properties and processes using thermodynamic considerations and
CO2 | periodic properties such as ionization potential, oxidation states and electronegativity. | 60%
(Bloom’s taxonomy level:2)

Classify the ranges of the electromagnetic spectrum used for exciting different
CO3 | molecular energy levels in various spectroscopic techniques. (Bloom’s taxonomy | 60%
level:3)

Analyse microscopic chemistry in terms of atomic and molecular orbitals and

0,
co4 intermolecular forces. (Bloom’s taxonomy level:4) 60%
Explain the data of quantitative chemical analysis and make use of simple model,
CO5 | equations to solve problems related to basic chemistry (Bloom’s taxonomy level:4) 60%




Once the student has successfully complete this course, he/she must be able to answer

the following questions or perform/demonstrate the following:

Sl.

Question

BT Level

1. Explain the following reactions with a suitable example. (i) Wolff-Kishner
reduction, (ii) Cannizzaro reaction, iii) Friedel Crafts’ reaction, iv) Tollens’ test and
Fehlings’ test, v) SN1 and SN reaction mechanism, vi) Nucleophilic addition.(a)
Phenol on treatment with Br. in CS; at low temperature gives two isomeric mono
bromophenols ‘X’ and “Y’. But phenol on treatment with bromine water gives a white
precipitate ‘Z’. Identify the products ‘X’, ‘Y’ and ‘Z’ with chemical reactions. (b)
What do you mean by enantiomer and diastereomer? Differentiate them with
examples. (¢) Give one example of each of Friedel Crafts’ alkylation and acylation
reaction.(d) Predict the major product(s) of the following reactions and explain their
formation:

i) HsC — CH =CH:
ii) HsC — CH = CH> —
(e) Write down the criteria for aromaticity.

Ph—C0-0)2
( )2,

HBr
HBr

1

2. (a) For a reaction both AH and AS are positive. Under what conditions will the
reaction be spontaneous? (b) What will be the conjugate acids for the following
Bronsted bases? NHs, HCO3", CH3COO", H2POy.

3. (a) Assign oxidation no. of the followings : ‘P’ in H3zPO,, ‘Cr’ in K2Cr207, ‘S’ in
H>SOs, ‘C’ in HCOOH. (b) How crystal field theory explains the colours of
transition metal complexes?

4. (@) pH of a solution of a strong acid is 5. What will be the pH of the solution
obtained after diluting the given solution 100 times? (b) Write the Nernst equation for
the cell reaction in the Daniel cell. How will the Ecei effected when the concentration
of Zn?* is increased? (c) Draw and explain the energy level diagrams for conductor,
semiconductor and insulator. (d) Explain enantiomers and dia-sterecisomers with
examples.

5. Derive the Nernst equation. What is EMF of a cell? How EMF of a cell is related to
free energy (mathematical relation)?

6. State and explain the first law of thermodynamics. What is entropy? What is the
physical significance of it? Derive the entropy change during reversible expansion of
an ideal gas

7. (a) What is Lewis acid? Give example (b) What is solubility product? What will be
the solubility product of the salt AxBy? (c) Explain principle and applications of
Florescence spectroscopy. (d) Draw figure to show the splitting of d orbitals in an
octahedral crystal field. [Fe(H20)s]*" is strongly paramagnetic whereas [Fe(CN)e]* is
weakly paramagnetic. Explain

8. What is spectrochemical series of crystal field theory? Explain the difference
between a weak field ligand and strong field ligand.

9. (@) What is the wavelength range of Ultra-violet radiation. (b) Write short note on
i) Chromophore ii) Auxochrome.

10. Define and derive Lambert-Beer’s law. What is “Finger print region in IR
spectra? What are the applications of IRspectroscopy? What is NMR spectroscopy?
What is MRI? What is chemical shift in NMR spectroscopy?




11. What is molecular orbital? Calculate the bond order of the following species and
indicate their magnetic properties - O, O2*, 02, 02>~

12. Teacher asked two students to write the electronic configuration of d* system
using CFT in octahedral crystal field. Student I: tzg> e4t, Student 11: tag* €.

(a) Suggest which student gives correct configuration. Justify your answer.

(b) Draw figure to show splitting of degenerate‘d’ orbitals in an octahedral crystal
field.

13. (a) Give molecular orbital energy level diagram of CO. Write its electronic
configuration, magnetic behaviour and bond order. (b) Discuss different types of
hydrogen bonding with example.

14. What is a semiconductor? Classify the semiconductors and give examples.

15. (a) Explain the terms band gap, valence band and conduction band with diagram.
Classify the semiconductors with examples. (b) Estimate the critical constants of a
gas (Te, Pc and V¢) whose van der Waals constants are, a = 0.751

lii) Topic/Unit/Chapter Layout

Topic/Unit/Chapter Lecture Hours
Module-1: Atomic and molecular structure. 10
Module-2: Spectroscopic techniques and applications. 8

Module-3: Intermolecular forces and potential energy surfaces.

Module-4: Use of free energy in chemical equilibria.

Module-5: Periodic properties.

Module-6: Stereochemistry.

Al OOA~

Module-7: Organic reactions and synthesis of a drug molecule.

iv)Textbooks

1. Text Book: Chemistry by Gourkrishna Dasmohapatra.

2. Reference books
1. Physical Chemistry by P.C. Rakshit
2. Inorganic Chemistry by J. D. Lee
3. Organic Chemistry by Morrison & Boyd




(v) Evaluation Scheme

1) Theory
Evaluation Criteria Marks
Internal Exam* 15
Quiz / assignment 10
Attendance 5
University Exam/External Exam 70
Total 100

* Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

2) Laboratory (If applicable)

Expt. No. | Experiment Name Schedule | Marks
1. Determination of absorption isotherm o acetic acid by activated | 3 hours
charcoal.
2. Determination of surface tension of the given liquid at room | 3 hours
temperature by stalagmometer.
3. Estimation of dissolved oxygen in a given sample of water. 3 hours
4. Determination of rate constant of acid catalyzed hydrolysis of ethyl | 3 hours
acetate.
5. Determination of partition coefficient of acetic acid between n- | 3 hours 40
butanol and water
6. Determination of percentage composition of sugar solution from | 3 hours
viscosity.
7. (Conductrometric Titration) Determination of strength of a given | 3 hours
solution of HCI by titration against a standard solution of Na OH.
8. (pH metric Titration) Determination of strength of a given solution | 3 hours
of Hcl by titration against a standard solution of NaOH.
University 60
Exam

Course target attainment levels:

Attainment Level | Inference

Attainment Level 1 40% of the students have attained more than the target level of that CO
Attainment Level 2 50% of the students have attained more than the target level of that CO
Attainment Level 3 60% of the students have attained more than the target level of that CO

Overall Course Attainment Target = 60% of the students will get “A” Grade




Target has been set on the basis of last year's performance / result by the students, student
quality this year and difficulty level of the course.

University Grading System:

Grade Marks

O 90% and above
E 80 — 89.9%

A 70 — 79.9%

B 60 — 69.9%

C 50 — 59.9%

D 40 — 49.9%

F Below 40%

(vi) Mapping of Course Outcomes and Program Outcomes:

el Program Outcomes PSOs

Outcomes
1.12. 3. |4. |5 |6.|7. 8.9 |10[11.|12| 1. 2.

BSCH201.1 | 2 1
BSCH201.2 | 2 | 2 1 1] 1
BSCH201.3 | 2 | 2 1 1] 1
BSCH201.4 | 2 | 2 2 1] 1
BSCH201 2 | 2 2 1] 1

Justification: SinceBS- CH101 is a foundation course for B.Tech, CO1 to CO4 satisfy at low level of PO1
whereas CO2 to CO4 satisfy moderately with PO2. Since CO4 is satisfying through laboratory experiments
and students works in group in the laboratory, it also satisfies little on individual and team work (PO9).

(vii) Assessment Methodology

Outcome Assessment Tool

BSCH201.1 Internal Exam, Assignment, Quiz
BSCH201.2 Internal Exam, Assignment, Quiz
BSCH201.3 Internal Exam, Assignment, Quiz
BSCH201.4 Internal Exam, Assignment, Quiz

(V) A.Weekly Lesson Plan

Week Lectures Tutorial Assignment
L1- Schrodinger equation. Tutorial 1
15t L2- Particle in a box solution and their |  Discussions on pre-
applications for simple sample. requisite of the
WeeK | '3 Molecular orbitals of diatomic syllabus.
molecules (e.g.H,).




L4- Energy level diagrams of diatomic Tutorial 2
molecules. Question answer
4 | L5- Pi-molecular orbitals of butadiene | discussiononbasics of
2 and benzene and aromaticity. crystalfield theory and
week | | - Crystal field theory and the energy | "U™erice! Problems
level diagrams for transition metal ions
and their magnetic properties
L7- Crystal field theory and the energy
level diagrams for transition metal ions . Tutorial 3
and their magnetic properties. uestion answer .
3 || 8 Band str%cturepof Eolids and the role | discussions on crystal Assignment
week | of doping on band structures. Seﬂfﬁ;j:sn Term Paper
L9- Band structure of solids and the role materials. 8
of doping on band structures.
L10- Principles of spectroscopy and _
4 | selection rules. Tutorial 4
L11- Electronic spectroscopy. Question answer
week | | 12- Fluorescence and its applications in S'Scuss'm on
medicine. pectroscopy
L13-  Vibrational and rotational Tutorial 5
spectroscopy of diatomic molecules & Question answer
5th applications. discussion on selection Assignment
week | L14- Nuclear magnetic resonance and rule Problem solving
magnetic resonance imaging.
L15- Surface characterisation techniques
L16- Diffraction and scattering. Tutorial 6
gt L17- lonic, dipolar and van der Waals | Problemsrelated to
interactions. real gas equation
week | | 18 - Equations of state of real gases
and critical phenomena.
L19- Equations of state of real gases and Tutorial 7
critical phenomena_ Problems related to 1st
L20- First and second laws of law of
thermodynamics and thermodynamic | thermedynamics.
th | functions: energy, entropy and free | SOV freeenerey. '
7 gy, Py Assignment
energy. L
week L21- First and second laws of mini project
thermodynamics and thermodynamic
functions: energy, entropy and free
energy.
L22- Estimations of entropy and free Problz:r:(s)?:llaied o
gt Energies. electrolysis and
L23- Free energy and emf. .
week . ] electrochemical cell
L24- Cell potentials, the Nernst equation and numerical
and applications problems
L25- Acid base, oxidation reduction and Tutorial 9
solubility equilibria. Question answer
9™ | 26 - Water chemistry. discussionsonthe | Agsignment ppt
week | L27- Corrosion. ii::j.:tfry;zr presentation
L28- Use of free energy considerations corrosion
in  metallurgy through Ellingham




diagrams

L29-  Effective  nuclear  charge,
penetration of orbitals, variations of s, p,

Tutorial 10.
Question answer
discussions on periodic

10t | d a_nd _f orbital energie_s of atoms i_n the e
week periodic table, electronic configurations. prop
L30- Atomic and ionic sizes, ionization
energies,  electron  affinity and
electronegativity.
L31- Polarizability, oxidation states, Tutorial 11
coordination numbers and geometries. Problem solving related
1qth | L32- Hard soft acids and bases, tosslater’s rule.
week molecular geometries. _ _
L33- Representations of 3 dimensional
structures,  structural isomers and
stereoisomer.
L34- Configurations and symmetry and Tutorial 12
chirality, enantiomers, diastereomers. Question answer
1pth | L35-  Optical  activity,  absolute Sf:rce‘:csr"‘;::t:
week conflggratlons and  conformational y
analysis.
L36- Isomerism in transitional metal
compounds.
L37- Introduction to reactions involving Tutorial 13
substitution,  addition,  elimination, Question answer
oxidation, reduction, cyclization and ring | discussions on organic
openings. chemistry an'd organic
L38- Introduction to reactions involving conversions
13" | substitution,  addition,  elimination, Quiz
week | oxidation, reduction, cyclization and ring
openings.
L39- Introduction to reactions involving
substitution,  addition,  elimination,
oxidation, reduction, cyclization and ring
openings.
Tutorial 14
14™ | L39- Synthesis of a commonly used drug |  Numerical Problem
week | molecule. Solving.




(vIil) B. COMBINED DAILY LESSON PLAN & EXECUTION REPORT

NAME OF FACULTY :

Dr. DEBABRATA MOITRA DEPARTMENT : DESH (CE) SUBJECT: Chemistry

. ond
CODE : (BS-CH201) SEMESTER : 2

Details of home
work/assignment/mini
project/ ICT used/ Details of topics
partial delivery of that are beyond
courses by industry syllabus (if any)
experts, Eminent
speakers etc.)

Unit/ | Comp. Topic Description (to be No. of Execution

Plan Date(s)

Module @ Index | quoted from syllabus) Lecture(s) Date(s)

Atomic and Molecular Structure 12

1.1 Schrodinger equation,
Particle in a box solution and
their applications for simple 01 16.01.19 16.01.19
sample

1.2 Particle in a box solution and
their applications for simple 01 16.01.19 16.01.19
sample

1 1.3 Molecular orbitals of 16.01.19 16.01.19

diatomic molecules (e.g.H,). 02 17.01.19 17.01.19

1.4 Energy level diagrams of 02 17.01.19 17.01.19
diatomic molecules. 24.01.19 24.01.19

1.5 Pi-molecular  orbitals  of
butadiene and benzene and 02 24.01.19 24.01.19
aromaticity. 30.01.19 30.01.19




Unit /
Module

Topic Description (to be
quoted from syllabus )

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/mini
project/ ICT used/ Details of topics
partial delivery of that are beyond
courses by industry syllabus (if any)
experts, Eminent
speakers etc.)

Remarks

1.6 Crystal field theory and the
energy level diagrams for
transition metal ions and their 02 30.01.19 30.01.19
magnetic properties
1.7 Band structure of solids and
the role of doping on band 01 31.01.19 31.01.19
structures.
1.8 Problem Solving 01 31.01.19 31.01.19
Spectroscopic  Techniques and 08
applications
1.1 | Principles of spectroscopy
. 01 06.02.19 06.02.19
and selection rules.
1.2 | Electronic spectroscopy. 01 06.02.19 06.02.19
1.3 | Fluorescence and its
. . 01 07.02.19 07.02.19
applications in medicine
1.4 | Vibrational and rotational
spectroscopy of diatomic 01 07.02.19 07.02.19
2 molecules & applications.
1.5 | Nuclear magnetic resonance
and magnetic  resonance 01 13.02.19 13.02.19
imaging.
1.6 | Surface characterisation
. 01 13.02.19 13.02.19
techniques
1.7 | Diffraction and scattering. 01 14.02.19 14.02.19
1.8 | Problem Solving
01 14.02.19

14.02.19




Unit/ | Comp.

Module | Index

Topic Description (to be
quoted from syllabus )

Intermolecular Forces and potential
energy Surfaces

No. of
Lecture(s)

04

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/mini
project/ ICT used/ Details of topics
partial delivery of that are beyond
courses by industry syllabus (if any)
experts, Eminent
speakers etc.)

Remarks

3.1

lonic, dipolar and van der
Waals interactions.

01

27.2.19

27.2.19

3.2

Equations of state of real
gases and critical
phenomena.

01

27.2.19

27.2.19

3.3

Potential Energy surfaces of
H,, H:F and HCN and
trajectories on these surfaces

01

28.02.19

28.02.19

3.4

Problem Solving

01

28.02.19

28.02.19

Use of

Free Energy in Chemical

Equilibria

06

4.1

First and second laws of
thermodynamics and
thermodynamic  functions:
energy, entropy and free
energy.  Estimations  of
entropy and free energies

02

13.03.19

13.03.19

Free energy and emf. Cell
potentials, the Nernst
equation and applications.

01

14.03.19

14.03.19

4.3

Acid base, oxidation
reduction and  solubility
equilibria, Water chemistry.
Corrosion.

01

27.03.19

27.03.19




Unit /
Module

Comp.
Index

Topic Description (to be

quoted from syllabus )

No. of
Lecture(s)

Plan Date(s)

Execution
Date(s)

Details of home
work/assignment/mini
project/ ICT used/
partial delivery of
courses by industry
experts, Eminent
speakers etc.)

Details of topics
that are beyond
syllabus (if any)

Remarks

4.4

Use of free energy
considerations in metallurgy
through Ellingham diagrams

01

27.03.19

27.03.19

4.5

Problem Solving

01

28.03.19

28.03.19

Periodi

c Properties

04

5.1

Effective nuclear charge,
penetration of orbitals,
variations of s, p, d and f orbital
energies of atoms in the
periodic table, electronic
configurations.

01

03.04.19

10.04.19

5.2

Atomic and ionic  sizes,
ionization energies, electron
affinity and electronegativity.
Polarizability, oxidation states,
coordination numbers and
geometries

01

03.04.19

10.04.19

5.3

Hard soft acids and bases,
molecular geometries

01

4.04.19

11.04.19

5.4

Problem Solving

01

4.04.19

11.04.19

Stereochemistry

04

6.1

Representations of 3
dimensional structures,
structural isomers and
stereoisomer, Configurations

01

10.04.19

24.04.19




Details of home
work/assignment/mini
project/ ICT used/ Details of topics
partial delivery of that are beyond ENES
courses by industry syllabus (if any)
experts, Eminent
speakers etc.)

Unit / Comp. | Topic Description (to be No. of Plan Date(s) E);thl;t(l:;n

Module | Index | quoted from syllabus ) Lecture(s)

and symmetry and chirality,
enantiomers, diastereomers.

6.2 | Optical activity, absolute 24.04.19
configurations and 01 10.04.19
conformational analysis

6.3 Isomerism in transitional 01 11.04.19 25.04.19

metal compounds
6.4 | Problem Solving 01 11.04.19 25.04.19
Organic Reactions and Synthesis of

a Drug Molecule &

7.1 Introduction  to reactions
involving substitution, addition,

7 elimination, oxidation, 2 24.04.19 2.05.19

reduction, cyclization and ring
openings.

7.2 Synthesis of a commonly used 1 95.04.19 08.05.19
drug molecule.

7.3 Problem Solving 1 08.05.19 08.05.19




(IX) Teaching Strategy / Method

1. Detailed use of blackboard

2. Good oratory skill with clearly audible volume of lecture

3. Interactive classroom

4. Always encouraging the students to ask questions

5. Use of practical examples or similar models to illustrate the topics.

(IXA) Strategy to support weak students

1. Paying attention to their problems in understanding the subject

2. Encouraging them to express their point of trouble

3. Allotting extra time beyond schedules class hours to help them understand the topics

4. Suggesting them different ways (as found suitable depending upon the case) to overcome their problem.

(IXB) Strategy to encourage bright students

1. Try to encourage them to study beyond the syllabus
2. Ask them to develop the habit of reading anything good and rich in content
3. Advise them to try and solve higher level engineering numerical problems.

(IXC) Efforts to keep students engaged

1. During class to avoid monotony some aptitude problems are given to solve.

2. Asking random questions to the students from the topic

3. Sometimes different tricks or techniques are shown to them to make the lecture interesting.
4. Informal technical quiz is also held.

(X) Analysis of Students performance in the course

INTERNAL ASSESSMENT

Course Attainment

M Target Course Outcome% B % STUDENTS WHO ATTAINED THE OUTCOME

97% 100%
0

85%
78%
60% 60% 60% 60% 60%
I 55%
1 2 3 4 5




UNIVERSITY EXAMINATION

Univerisity Result Analysis
Sub: Chemistry (BS-CH-201)
B.Tech (CE 2nd sem 2019)

HO NE NA ENB EC BHD ®BF
A
0%

0 E
0% 0%

(XI) Analysis of Student Feed Back

Presentation and delivery of lecture is

12 responses

@ Difficult to follow
@ Ciear
@ Very clear




Interaction in class are

12 responses

@ Evaded
@ Sometime Encouraged
0 Always Encouraged

Course progressing as per the course description

12 responses

® Foor
@ Good
) Excellent

Tutorials are conducted as per the schedule (Include if the
course has a tutorial)

12 responses

@ not Conducted
@ Sometimes
0 Always




Class room ambiance is

12 responses

@ Poor
@® Good
@ Excellent

Library support for the Course is

12 responses

@ Disappointing
® Inadequate
0 Adequate

After completion of the course so far, do you understand the
importance of this course in your engineering stream?

12 responses

® Yes
® Mo
0 Maybe




(XIl) Teacher Self-Assessment (at the completion of course)

e Syllabus coverage was almost 100%.

e Will have to give more effort to improve their performance in university exam.

(XIV) Recommendations/Suggestions for improvement by faculty

To make it more interesting, syllabus of chemistry should be oriented towards more applications in

engineering.

For most of the lab classes (except expt no. 4 and 7) there is no theory part. So there is a gap between

theory and lab class, which needs to be addressed by the University.

INTERNAL ASSESMENT RECORD
Subject with code: Chemistry-1, (BS CH201)
Section: Civil Engineering
Semester : 2nd
Discipline:_Civil Engineering
Attendance Internal Examination | Assignm
Sl. Roll No. Name Total | Marks 1%t 2nd - g‘:iz/ ;I'lo (;cg)l
(42) | (5) | (s0) | (s0) | & |
1 11901318035 Swaraj Biswas | 40 5 40 45 43 50 93
2 11901318036 Surajit Biswas | 35 4 36 30 33 46 79
3 11901318038 Solanki Sinha 35 4 36 20 28 46 74
4 11901318039 Sneharta Roy 35 4 38 31 35 46 81
5 11901318040 Shuvam Naha 39 5 35 47 41 50 91
6 11901318041 Shivam Kumar | 39 5 36 50 43 50 93
7 11901318042 Ribhu Biswas 35 5 35 35 35 50 85
8 11901318043 Rajdeep Ghosh 30 4 25 22 24 50 74
9 11901318044 Protik Saha 30 4 31 20 26 46 72
10 11901318045 Prodyut Roy 30 4 29 22 26 50 76
11901318046 Pratiksha 31 4 36 25 31 46 77
11 Pradhan
12 | 11901318047 Manab Roy 38 5 50 50 50 50 100
13 11901318048 Love Ojha 30 4 38 20 29 46 75
14 | 11901318049 Dipan Nath 37 5 50 50 50 50 100
15 | 11901318050 | DigBijayShaha |32 | 4 20 20 20 46 66
16 11901318051 Brojabihari Das | 39 5 34 43 39 50 89
17 11901318052 Ashif Iqubal 32 4 43 25 34 46 80
18 | 11901318053 | Anubrata Barman | 40 5 42 30 36 50 86
11901318054 Anindya 29 4 27 22 25 46 71
19 Mahapatra
20 11901318055 Ajay Kumar 38 4 27 46 37 46 83




LIST OF PRACTICALS
Subject with code: BS-CH291

Section: Civil Engineering

Semester : 2nd

Discipline: Civil Engineering

Sl. | Details of Experiment(s) Hours allotted
Determination of absorption isotherm o acetic acid by activated charcoal.

1 3 hours
Determination of surface tension of the given liquid at room temperature

2 by stalagmometer. 3 hours
Estimation of dissolved oxygen in a given sample of water.

3 3 hours
Determination of rate constant of acid catalyzed hydrolysis of ethyl

4 acetate. 3 hours
Determination of partition coefficient of acetic acid between n-butanol

S and water 3 hours
Determination of percentage composition of sugar solution from

6 viscosity. 3 hours
(Conductrometric Titration) Determination of strength of a given solution

7 of HCI by titration against a standard solution of Na OH. 3 hours
(pH metric Titration) Determination of strength of a given solution of Hcl

8 by titration against a standard solution of NaOH. 3 hours




NAME WITH ROLL NO.s OF STUDENT WHOSE ACADEMIC PERFOMANCE IS
NOT SATISFACTORY

Sl. Roll No. Name of Student Remedial measures taken by teacher
11901318042 Ribhu Biswas e Identify and work out on the weakness.
e Teach them extra individually and in
11901318043 Rajdeep Ghosh group.
11901318044 Protik Saha e Give them extra numerical problems for
practice.
11901318047 Manab Roy e Help them to practice question answers
and numerical.
1190131804 : .
901318049 Dipan Nath e Refer them extra study materials and
11901318053 books.
Anubrata Barman

CERTIFICATE

I, the undersigned, have completed the course allotted to me as shown

below

Sl. Semester Subject with Code Total Units/ | Remarks
No. Chapters

Date :

Signature of Faculty

Submitted to HOD

Certificate by HOD

|, the wundersigned, certify that.................coo has
completed the course work allotted to him/ her satisfactorily/

notsatisfactorily.

Date :

Signature of HOD




Submitted to Principal/Director

Date :

Signature of Principal/Director

=3
Director
Siliguri Institute of Technology
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Course Title/Code: Design and Analysis of Algorithm/CS501 & CS591

Semester:- 15t Year:- 3" Group:- B

Name of the Faculty: Sucharita Das

E-mail : sucharita.das007 @gmail.com
Class Schedule:
Day Monday Wednesday Thursday Friday Saturday
10:00 AM-10:50 AM | 12:30 PM-1:20pM | 2 10PM-3:00PM | 2:10 PM-3:00PM | .00 AM_10:50 AM | 12:30 PM-1:20 PM
Timing(B) (Tutorial) (Tutorial)
Laboratory Schedule:
Day Monday Tuesday Wednesday Thursday Friday

Group B1 2:10 pm - 4:40 pm
Group B2 2:10 pm - 4:40 pm ——-

Hours of Meeting Students: Monday (11:00 AM - 5:00PM ) and Wednesday(lO 00AM-12: 15
PM)/By an Appointment

i) Course Objective:
Students will be able to apply different programming design paradigm to develop new algorithms
and also analyze the efficiency of its algorithm.

ii) Course Outcomes:

After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

a) The Students will be able to:

Course Outcomes

Targets

CS501.1 | Memorize the fundamental principles of basic algorithms. (BT-Level 1) 60% marks

CS501.2 | Describe the notion of NP-completeness. (BT-Level 2) 60% marks
Use the Asymptotic notations as well as Recurrences on simple algorithms,

CS501.3 | including those algorithms that are using complex loops and recursions. (BT-Level | 60% marks
3)

CS501.4 | Estimate the time and space complexity of a given algorithm. (BT-Level 4) 60% marks
Experiment and analysis on various algorithms on graph data structures as well

€S501.5 as basic graph algorithms. (BT-Level 5) 60% marks
Implement different known algorithms with the help of different programming

CS501.6 | design paradigm like divide & conquer, greedy method, dynamic programming , | 60% marks
backtracking etc. (BT-Level 6)

b) Once the student has successfully complete this course, he/she must be able to answer the
following questions or perform/demonstrate the following:
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BT-

SN QUESTION LEVEL
1. What do you understand by an algorithm? 1
2. What are the analytic issues of an algorithm? 1

Write an algorithm to find the maximum number among three
3. o : 1
numbers and also calculate the running time complexity.

4 Write an algorithm to calculate the sum of two matrices and also 1

' calculate the running time complexity.
5. Define Cook’s theorem. Prove that 3-SAT is NP- Complete. 2
6 Find out the Recurrence relation of recursive Tower of Hanoi problem 3
' and solve it for the input size n.
7 Solve the following recurrence using iteration method. 3
) 1. T(n)=2T(n/2) + O(n)
Solve the following recurrence using master method.
3 1. T(n)=2T(n/2) + O(n) 3
' 2. T(n)=4T(n/2) + O(n)
3. T(n)=T(n/2) +O(n)

9. Show that the following equation is correct: 33n2 + 4n = ((n2) 3

10. Solve T(n) = aT(n/b) + O(nk) wherea>1andb=>1. 3

11 Find out the running time complexity of the Quick sort algorithm in Best, 4

" | Worst and Average cases.
12. Find out the running time complexity of the N-Queen problem. 4
Implement adjacent matrix and adjacent list of a given graph and also

13. . . 5

conclude which representation is better.

14. Implement graph traversal techniques like BFS and DFS. 5

15. Implement Binary Search with the help of Divide & Conquer strategy. 6

16 Implement shortest path using Dijkstra’s algorithm with the help of 6

' dynamic programming strategy.
Design & Analysis of Algorithm syllabus [in Chapters]
Code: CS501
Contact: 3L+ 1T
CHAPTER-1

Complexity Analysis: [4L]
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Time and Space Complexity, Different Asymptotic notations - their mathematical significance

CHAPTER-2
Heap Sort and its complexity [2L]

CHAPTER-3
Divide and Conquer: [3L]
Basic method, use, following case studies with proper analysis.
1) Binary Search.
2) Merge Sort.
3) Quick Sort and their complexity.
CHAPTER-4
Dynamic Programming: [4L]
Basic method, use, following case studies with proper analysis.
1) Matrix Chain Multiplication.
2) All pair shortest paths
a. Floyd-Warshall Algorithm.
3) Single source shortest path.
a. Dijkstra’s Algorithm.
b. Bellmanford Algorithm.
CHAPTER-5
Backtracking: [2L]
Basic method, use, following case studies with proper analysis.
1) n queens problem.
2) Graph coloring problem.
CHAPTER-6
Greedy Method: [4L]
Basic method, use, ,following case studies with proper analysis.
1) Knapsack problem.
2) Job sequencing with deadlines.
3) Minimum cost spanning tree
a. Prim’s Algorithm.
b. Kruskal’s Algorithm.
CHAPTER-7
Lower Bound Theory: [1L]
Prove O(nlg(n)) bound for comparison sort.

CHAPTER-8
Disjoint set manipulation: [1L]
Set manipulation algorithm like UNION-FIND, union by rank.

CHAPTER-9
Graph traversal algorithm: [3L]
1) Breadth First Search(BFS)
2) Depth First Search(DFS)
3) Classification of edges - tree, forward, back and cross edges - complexity and
comparison

CHAPTER-10
String matching problem: [2L]
Different techniques Naive algorithm, string matching using finite automata, and Knuth, Morris,
Pratt (KMP) algorithm with their complexities.
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CHAPTER-11
Amortized Analysis: [2L]
Aggregate, Accounting, and Potential Method.

CHAPTER-12
Network Flow: [3L]
Ford Fulkerson algorithm, Max-Flow Min-Cut theorem (Statement and Illustration)

CHAPTER-13
Matrix Manipulation Algorithm: [3L]
Strassen’s matrix manipulation algorithm; application of matrix multiplication to solution of
simultaneous linear equations using LUP decomposition, Inversion of matrix and Boolean matrix
multiplication.

CHAPTER-14
Notion of NP-completeness: [4L]
P class, NP class, NP hard class, NP complete class - their interrelationship, Satisfiability
problem, Cook’s theorem (Statement only), and Clique decision problem.

CHAPTER-15
Approximation Algorithms:[1L]
Necessity of approximation scheme, performance guarantee, polynomial time approximation
schemes, vertex cover problem, travelling salesman problem.

c) Chapter Layout

Chapter No. Chapter Lecture Tutorials Laboratory

Hours hours
Chapter -1 Complexity Analysis 4 HRS 1 6 HRS
Chapter -2 | Heap Sort and its complexity 2 HRS 1 3 HRS
Chapter -3 | Divide and Conquer 3 HRS 1 3 HRS
Chapter -4 | Dynamic Programming 4 HRS 1 6 HRS
Chapter -5 | Backtracking 2 HRS 3 HRS
Chapter - 6 | Greedy Method 4 HRS 1 3 HRS
Chapter -7 | Lower Bound Theory 1 HRS
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Chapter -8 | Disjoint set manipulation 1 HRS 1
Chapter -9 | Graph traversal algorithm 3 HRS 1 3 HRS
Chapter - 10 | String matching problem 2 HRS 1 3 HRS
Chapter - 11 | Amortized Analysis 2 HRS
Chapter - 12 | Network Flow: 3 HRS 1
Chapter - 13 | Matrix Manipulation Algorithm 3 HRS 1
Chapter - 14 | Notion of NP-completeness 4 HRS 1
Chapter - 15 | Approximation Algorithms 1 HRS
Total 39 HRS 11 30 HRS

d) Textbooks:
1. T.H.Cormen,C. E. Leiserson, R. L. Rivest and C. Stein , “Introduction to Algorithms”
2. Aho, ]. Hopcroft and J. Ullman “The Design and Analysis of Algorithms” D. E. Knuth
“The Art of Computer Programming”, Vol. 3
3. Jon Kleiberg and Eva Tardos, "Algorithm Design"

e) Reference Books:
1. K. Mehlhorn, “Data Structures and Algorithms” - Vol.I & Vol. 2.
2. S.Baase “Computer Algorithms”
3. E.Horowitz and Shani “Fundamentals of Computer Algorithms”

f) Evaluation Scheme:

1) THEORY
Evaluation Criteria Marks
First & Second Internal Exam* 15
Quiz/ Assignments 10
Attendance 5
University Exam 70
Total 100

*Two internal examinations are conducted; based on those two tests, average of them are
considered in a scale of 15.

University Grading System:

Grade Marks
0 90% and above
E 80 - 89.9%
A 70 - 79.9%
B 60 - 69.9%
C 50 -59.9%
D 40 -49.9%
F Below 40%
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2) LABORATORY

Evaluation Criteria Marks
Internal Exam* 40
University Exam 60
Total 100

* Internal Evaluation will be based on daily lab performance as per the following

schedule:

g) Laboratory Evaluation:

Expt.
No.

Experiment Name

Schedule

Marks

P1

Experiment on different Searching Techniques and also judge the running
time complexity.
List of Experiments ---

1) Linear Search

2) Binary Search

3 HRS

2+2

P2

Experiment on different Sorting techniques and also judge the running time
complexity.
List of Experiments ---

3) Merge Sort

4) Quick Sort

3 HRS

2+2

P3

Experiment on different Sorting techniques and also judge the running time
complexity.
List of Experiments ---

5) Heap Sort

6) Counting Sort

3 HRS

2+2

P4

Experiment on some recursion problems also judge the running time
complexity as well as plot the graph.
List of Experiments ---

7) Calculate x¥

8) Nth Fibonacci Number

9) Tower of Hanoi etc and

3 HRS

1+1+2

P5

Experiment on Dynamic Programming algorithm strategy and also judge
the running time complexity.
10) Matrix Chain Multiplication.

3 HRS

P6

Experiment on Dynamic Programming algorithm strategy and also judge
the running time complexity.
11) Floyd’s Algorithm

3 HRS

P7

Experiment on Backtracking algorithm strategy and also judge the running
time complexity.
List of Experiments ---

12) 4 Queen

13) Graph Coloring

3 HRS

242
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Experiment on Minimum Spanning Tree and also judge the running time
complexity. (Any one)

P8 List of Experiments ---

14) Prim’s Algorithm

15) Kruskal'’s Algorithm

3 HRS

time complexity.
P9

16) BFS
17) DFS

Experiment on Graph Traversal Techniques and also judge the running

List of Experiments ---

3 HRS

2+2

P10 complexity.
18) KMP

Experiment on String Matching Algorithm and also judge the running time

3 HRS

Overall Course Attainment Target

Attainment Level Inference Marks
Attainment Level 1 50% of the students have attained more than the target level of that CO 1
Attainment Level 2 60% of the students have attained more than the target level of that CO 2
Attainment Level 3 70% of the students have attained more than the target level of that CO 3

(70% of university and 30% of the internal exam) will be = Attainment Level 3

Target has been set on the basis of last year’s performance / result by the students, student
quality this year and difficulty level of the course.

h) Mapping of Course Outcomes and Program Outcomes:

Course Program Outcomes (PO’s) PSOs
Outcomes | 4 | 5 | 3| 4 | 5| 6| 7| 8| 9| 10| 11| 12| 1| 2
CS501.1 1 1 1 - - - - - - - - - 1 1
CS501.2 1 2 2 - - -- - - - - - - 2 -
CS501.3 1 1 2 - - - - - - - - - 2 -
CS501.4 2 2 2 - - -- - - - - - - 2 1
CS501.5 1 2 2 - - - - - 1 - - - - 2
CS501.6 1 3 2 - - - - - 1 - - - - 2
CS501 1 2 2 - - - - - 1 = = - 2 2
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i) Delivery Methodology:

Outcome Method Supporting Tools Demonstration
CS501.1 | Structured (partially supervised) Blackboard Describe the basic algorithm.
Blackboard , PPT, Describe the basic concept of
1.2 iall i
CS 50 Structured (partially supervised) NPTEL NP Completeness.
Blackboard + C Calculate A toti
CS 501.3 | Structured (partially supervised) ackboar ) 2 cu.a © ASymprotic
Programming notations & Recurrences
dge the effici f
CS501.4 | Structured (partially supervised) Blackboard , NPTEL J u getie e. ceneyota
given algorithm.
Blackboard + C Impl t different h
CS 501.5 | Structured (partially supervised) ackboar _+ mpreent .eren grap
Programming traversal algorithms.
Implement basic algorithm
Blackboard + C ith the help of different
CS 501.6 | Structured (partially supervised) ackboar , Wi © e. po 1, eren
Programming programming design
paradigm.
j) Assessment Methodology:
Assessment Outcomes Specific Question/activity
Tool CS501.1 | €S501.2 | CS501.3 | CS501.4 | CS501.5 | CS501.6 aligned to the Outcome
FIRST INTERNAL N - v N v v First Internal Question Paper
SECOND INTERNAL v - Vv v Vv Second Internal Question Paper
ASSIGNMENT v -- N N v N First, Second, Third Assignment
QuIZ v v v v v v Quiz -(Q1, Q2, Q3)
LABORATORY - - N N v N LAB Assignments
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k) A.Weekly Lesson Plan

Week Lecture Tutorial Laboratory Assignment/Quiz
Tutorial on Linear/Non i i
) . . Review on basic
1 Complexity Analysis. Linear Data Structures. .
algorithms.
(TS1)
Tutorial on Asymptotic
. . Assignment - |
2 Heap Sort. Notations & Recurrences Recursion (P4)

TS2

(A1)

Binary Search, Merge Sort,

Tutorial on Heap Sort &

Linear & Binary

3 Quick Sort. Binary Search. (TS3) Search (P1)
Matrix Chain Multiplication. | Tutorial on Binary Search,

. . . Assignment - 11

4 Single Source Shortest Path. | Merge Sort & Quick Sort. Sorting (P2) (A2)
(Dijkstra’s & Bellman Ford) | (TS4)

All Pair Shortest Path Tutorial on Matrix Chain .

5 (Floyd’s Algorithm). Multiplication & Shortest Sorting (P3) Qulzl— I
N-Queen, Graph Coloring. Path Problem. (TS5) Q1)
Knapsack problem. ) ,

6 Kruskal’s Algorithm. Tlu tor:1&}111 on Floyd's Matrix Chain (P5)
Prim’s Algorithm. algorithm. (156)

ob Sequencing with
{ieadli?le. ° Tutorial on Knapsack Assignment - 111

7 Problem Floyd'’s (P6)

Lower Bound Theory. & Job Sequencing, (TS7) (A3)
Disjoint set manipulation.
: N-Queen & .
8 Graph traversal algorithm Tutorial on MST. (TS8) Graph Coloring Quiz -1
(BFS & DFS) (Q2)
(P7)
9 | String Matching, Tutorial on BFS & DFS. (TS9) Prim’s &
Kruskal’s (P8)
10 Amortiz'ed A‘nalysis I BFS & DFS (P9) .
Approximation Algorithms.
11 Network Flow, | N
Ford- Fulkerson algorithm.
System of Linear Equations
Solve by LUP.
Strassen’s Matrix Tutorial on Network Flow.
12 | Multiplication. (TS12) KMP (P10) ---
Matrix Inversion &
Boolean Matrix
Multiplication.
Tutorial on LUP. (TS10) Quiz - 111
13 Notion of NP-completeness. | Tutorial on Matrix Inversion. Q3)

(TS11)
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B. Daily Lesson Plan (Repeat format for each chapter)

CHAPTER: 1

Title: Time & space complexity
Date: 15t July,2016, Day: Friday

CONTENTS
Asymptotic notations & other mathematical preliminaries with examples.

Chapter Objectives: They are capable to make a decision what are the actual ways to judge the
efficiency of an algorithm.

Broad Objectives of the chapter are:

1. To able how to judge the efficiency of an algorithm in worst case.
2. To able how to judge the efficiency of an algorithm in best case.
3. To able how to judge the efficiency of an algorithm in average case.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy:

What is asymptotic notation? (Level 1)

Different types of asymptotic notations. (Level 2)
Explain Big ‘O’ notation with example. (Level 4)
Explain Big ‘(' notation with example. (Level 4)
Explain Big ‘©’ notation with example. (Level 4)

Prove that 2n2 + 5n + 4 = 0(n?)/ '(n2)/ ©(n2) (Level 5)

Gl LN

o)}

HOME WORK:

Prove that 3n2 + 7n = O(n2) (Like Question No. 6)

Prove that 3n2 + 7n ='Q(n?) (Like Question No. 6)
Prove that 3n2 + 7n = 6(n2) (Like Question No. 6)
Short notes on asymptotic notations. (Like Question No. 1-5)

BN e
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CHAPTER: 1

Title: Time & space complexity
Date: 16t July,2016, Day: Saturday

CONTENTS

Recursion & iteration, design of recursive algorithms, tower of Hanoi, tail recursion

Chapter Objectives: They are capable to make a decision what are the actual ways to judge the
efficiency of an algorithm.

Broad Objectives of the chapter are:

To able to write an iterative algorithm.
To able to write a recursive algorithm.
To able how to judge the efficiency of an iterative algorithm.
To able how to judge the efficiency of a recursive algorithm.

B W N =

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy:

1. How to write an iterative algorithm. (Level 2)

2. How to write recursion algorithm. (Level 2)

3. How to judge the efficiency of an iterative algorithm. (Level 2)
4. How to judge the efficiency of a recursive algorithm. (Level 2)
5. Write an algorithm on Tower of Hanoi problem. (Level 1)

6. What is tail recursion with example? (Level 1)

HOME WORK:

1. Write an iterative algorithm on nth Fibinacci number & calculate the running time
complexity. (Like Question No. 1&3)

2. Write a recursive algorithm on nth Fibinacci number & calculate the running time
complexity. (Like Question No. 2 & 4)

3. Short notes on Tower of Hanoi problem. (Like Question No. 5,6)
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CHAPTER: 1

Title: Time & space complexity
Date: 18t July,2016, Day: Monday

CONTENTS

Substitution Method with examples, Iteration Method with examples Master Method with examples.

Chapter Objectives: They are capable to make a decision what are the actual ways to judge the
efficiency of an algorithm.

Broad Objectives of the chapter are:

1. They are able, how to judge efficiency of an algorithm using substitution method.
2. They are able, how to judge efficiency of an algorithm using iteration method.
3. They are able, how to judge efficiency of an algorithm using master method.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy:

1. How to solve substitution method with example. (Level 6)
2. How to solve iteration method with example. (Level 6)
3. How to solve master method with example. (Level 6)

HOME WORK:

1. Solve the following recurrence using substitution method (Like Question No. 1)
a. T(n)=2T(n/2) + 0(n)
2. Solve the following recurrence using iteration method (Like Question No. 2)
a. T(n)=2T(n/2) + 0(n)
3. Solve the following recurrence using master method (Like Question No. 3)
a. T(n)=2T(n/2) + 0(n)
b. T(n)=4T(n/2) + O(n)
c. T(n)=T(n/2)+0(n)
4. Short notes on Recurrences. (Like Question No. 1-3)

Course File on Design & Analysis of Algorithm CS501/CS591 |



CHAPTER: 1

Title: Time & space complexity
Date: 20t July,2016, Day: Wednesday

CONTENTS

Different algorithms for a problem, example study - Fibonacci numbers using recursion & iteration

with complexity

Chapter Objectives: They are capable to make a decision what are the actual ways to judge the
efficiency of an algorithm.

Broad Objectives of the chapter are:

1. They are able to judge the efficiency of an algorithm in worst case with case study.
2. They are able to judge the efficiency of an algorithm in best case with case study.
3. They are able to judge the efficiency of an algorithm in average case with case study.

Once the student has completed this topic/ chapter he/she will be able to answer following
questions/perform the following activities with Levels of Bloom’s Taxonomy:

1. How to judge the efficiency of an algorithm in worst case with case study. (Level 5)
2. How to judge the efficienc