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Course Handout for 1" Year B.TECH. PROGRAM

Course Title - Chemistry |

Course Code ~ BS CHI01/BS CHI91
L-T-P Structure . 3.1-3

Credits .55

Pre-requisite NA

Course Coordinator . Dr. Susanta Kumar Safia
Team of Instructors - Dr. Rabindranath Singha

Teaching Associates (FOr v poii Sarkar & Mrs. Debalina Raha

LAB only)

Course Objective:

To impart knowledge on hasic chemistry this will help

multidisciplinary arca.

students to establish their career in

COURSE OUTCOMES (COs):
i Blooms Target
€O No c“““‘c%“’““" Taxonomy | %
| (C0) | Level (BTL) —3
| I
col Discuss microscopic chemisiry in terms of womic |
and molecular orbital and molecular spectroscopy. | 60%
i Rationalise bulk properiies and processes using 1
co? thermodynamicconsiderations: periodic  properties = 6%
| C such os lonization potential, oxidation states and o l
clectro negativity; and intermolecular forees.
| Demonstrate the organic reastions and  stereo- ' c0%
- g
\ cos | chemistry of anganic and coordimate compounds. 3 |
Compute the data of quantitative chemical analysis | -
cOd and make use of simple model. equations 1o solve 60% l

| problems related 1o hasic chemistry.
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Mapping of Course Outcomes and Program Outcomes:

| Course Program Outcomies (POs) P50s

3 4 5 |86 7 B

d o | | |0t |02

I-'HI-"‘F‘I-"I"‘
| e | Bl | B
Lol andll Bl K
el Ll Bt

| |

1 = courses in which the student will be exposed 10 & topic.
2 = courses in which students will gain competency in that area.
1= courses in which students will master that skill

SYLLARBUS:

(i} Atomic and molecular structure {12 lectures)

Schrodinger equation. Particle in a box solution and their applications for conjugated molecules and
nanoparticles. Forms of the hydrogen atom wave functions and the plots of these functions 1o
explore their spatial variations. Molecular orbitals of diatomic molecules and plots of the multicenter
arbitals. Equations far atomic and molecular orbitals. Energy level diagrams of diatomic. Pi-
molecular orbitals of butadiene and benzene and aromaticity. Crystal field theory and the anargy
Javel disgrams for transition metal ions and their magnetic properties. Band structure of salids and
tha role of doping an bandstructures.

(i1} Spectroscopic techniques and applications (8 lectures)

Principles of spectroscopy and selection rules. Electronic spectroscopy. Huorescence and its
applications in medicine. Vibrational and rotational spectroscopy of diatomic molecules.
Applications. Nuclear magnetic resonance and magnetic resonance imaging, surface characterisation
techniques, Diffraction and scattering.

(iii} Intermaolecular forces and potential energy surfaces (4 lectures)

fonic, dipolar and van Der Waals interactions. Equations of state of real gases and critical
phenomena. Potential energy surfaces of H3, H2F and HCN and trajectories on these surfaces.

(i) Use of free energy in chemical equilibria |6 lectures)

Thermadynamic functions: energy, entropy and free energy. Estimations of entropy and free
energies, Free energy and emf. Cell potentials, the Nernst equation and applications. Acid base,
axidation reduction and solubility equilibria. Water chemistry. Corrosion. Use of free energy
cansiderations in metallurgy through Ellingham diagrams,

(v} Periodic properties (4 Lectures)

Effective nuclear charge, penetration of orbitals, vatiations of s, p, d and f arbital energies of atoms
in the periodic table, electronic configurations, atomic and lonic sizes, lonization energies, electron
affinity and slectronegativity, polarizability, oxidation states, coordination numbers and geometries,
hard soft acids and bases, molecular geometnes.

(vi) Stereochemistry (4 lectures)

Representations of 3 dimensional structures, structural isomers and stereaisomers, configurations
and symmetry and chirality, enantiomers, diastereomers, optical activity, absolute mnﬁgur;ﬁmis
and conformational analysis. lsomer|sm in transitional metal compounds,

(vii) Organic reactions and synthesis of a drug molecule (4 lectures)
Introduction to reactions Involving substitution, addition, elimination, oxidation, red
cyclization and ring openings. Synthesis of a commanly used drug molecule, i uction,
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TEXT BOOKS: Chemistry-1, by Gourkrishna Dasmohapatra.

REFERENCE BOOKS: 1. Inorganic Chemistry by J.D. Lee: 2. Organic Chemistry by Marrison
&Byod; and 3. Physical Chemistry by P. C. Rakshit

COURSE DELIVERY PLAN:

Book No
Sess, [CH Teaching-Learning Planned | Execution
w .
S5 g, |9 [Toriets) No][Page Methods pate | Date
Noj
1 1 lco1 m::rnliu Structure, Schrodinger CH-1Page| T:Chalk&TalkL: |, ue5al 594833
Cepuation. 17-24 | Observes understands
1 > lco1 Particle _in n blnx aiulutiﬂn and their | CH-1 Fage T: Chalk & Talk L: 336833 | 220823
applications for simple sample. 3844 Ohserves
Mualecular orbitals of diatomic CH-1 Page T: Lecturing Lt
22.08.23 | 22.08.23
- 3 el molecules (g H2) 45-51 | Observes understands
Energy level diagrams of diatomic | CH-1 Page T: Lecturing L:
A 23.08.23 | 23.08:23
£ 4 e malecules, 5255 | Observes understands
Pi-molecular orbitals of butadiene | CH-1 Page T: Lecturing L:
z 5 |C01 {irs 28.08.22 | 28,08.23
and benzene and aromaticity. 56-66 Ohserves QUIZ
Crystal field theory and the energy
Tl g i - | CH-1 Page T: Chalk & Talk L: :
DRZ23| 29.08.23
2 6 |COl Fevei ctiagml_ns for traljsnmn mc_lal Er.7% | Cibsarod ynderetands 25
tons and their magnetic properties.
Crystal field theory and the eneray » , —
T, E o CH-1 Page | T: Explain Monitoring
3 7 €01 ]cvel dnﬂglal_ns fior fransition I]'Ii.:la| 74 .80 {* Participates 290823 | 29.08.24
ions and their magnefic properties.
Crystal field theory and the energy enapue| Chalk & Talk L:
3 g |COo1|level diagrams for transition metal 50 -BEE Obseryes , 30.08:23 | 30,0823
ions-and their magnetic praperties. understands
et T: Chalk & Talk L:
fanlids and the role | CH-1 Ps
s | o foon Bandseucus e d el Ot ke | ™ Gl | ounaa|a5nzs
e ' understands
! T: Chalk & Taik L
Band gtructure of solids and the role | CH-1 Page _
L o Jll ot o Epe bl e J 2 Chserves | 050023 |05.09.23
of doping on band structures. 90-92 e e
Principles of spectroscopy and [H-2 Page | T: Lecturing L: Problem
A 1 ki gelection rules, 103-117 based learning 05.09.23 |05.08.23
‘_'.-'rlhrtuml‘lili an:lrl rFm"m.”fl s CH-2 Pags | T Chalk & Talki L |
4 17 |CO] spectioscopy of diatomic molecules | ) vo 149 | Obsprves understands | 080923 R6.09.23
& applicatians, !

' e L i e ik CH-2 Page T: Latturing L:
5 | 13 |CO1|Eléctronic spectroscopy. Jad15e | Obsenves ase e [1109:28] 330828

Fluorescence and its applications in | €H-2 Page | T: Chalk & Talk L:

5 [ 24 [COY o dicine, 145-147 | Observes understands | 12-09-23 | 1209.23

5 | 15 |COL{Nuclear magnelic resonance. c&iiﬂ? ﬂh:efr:ﬁliﬁd:ar;::n ds | 1209231 12.08.23

5 | 16 |cO1|Surface churacterisation fechniques. EE;_‘;;? ! Eg:g_;u:mu 13,09.23 | 13.09.23

6 | 17 [COL|Diffraction and scattering CH-2Page | TiChalk & Talkl: |18.00.23|20.09.23
4
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183 -188 | Observes understands
CH-2
| : } i ; Talk L-
& | 18 |CO1|Magnetic resonance mmagimg. Page166- TRbalka i 19.09.23 125.09.23
167 Dhserves understands
T e i _ T: Chalk & Talk L:
7 | 19 |co2 I_-Jnu. d_lpular and van der Wauls CH-3 Page Blstits, 19.09.21 |26 08 23
nteractions. 195-199
understands
Bétut Fatatesf il samssand |cHap T: Challe & Talk L:
- a0 \co? _E.Il!;f ll::.'il'l:I{"F l:ﬂ Sial t.‘-rU reqal gases an lg'E-iggE o —— 20.09,73 |26 0923
crtical phenomena. e
z . = ) = T: Chalk & Talk L:
7 | 21 lcoz t',:.imf“[‘mli :ﬂ state of real gases and C;iﬂ-i :gg_e- SEaties., 26.09.23 |27.09.23
critical phenomena. -206 uriderstands, PBL
. s . _ T+ Chalk & Talk L:
8 33 |caz iLL:tl.IEEITI('II'!S of state of real gases and | CH-3 Fage Observes undesstands, | 26.09.23(03.10.23
eritical phenomena. 205-209 Quiz
Effective nuclear charge.
penetration of orbitals, variations of , ,
j s : CH-E Page T: Chalk & Talk L: 09.23 |02 10.23
. 2 |C02\s pud :md Fﬂrh].ml Fnﬂgi% of 361-373 | Observes understands DES '
atoms in the periodic table,
electronie configurations.
First and second laws of
i thermodyvnamics and CH-6 Page | T:demonstration, L
B 2 . . . = : 27.08.23 |04 1023
% (b thermodynamic functions: energy, | 231-244 Practice by doing
entropy and free energy.
5 35 ﬂnzFES”m,‘“m“E‘ of entropy and tree CH-GFage| T derqun*;tratmn, L; 031023105 10 23
CMLTEIes, 266-278 Practice by daing,
> CH-6 Page T: Chalk & Talk L:
3 | 26 |CO2|Freeenergy and emf. 175.999 i 03.10.23 [10.10.23
= A B T: Chalk & Talk L:
s | 27 |eo2 ""‘";'fh o o reduction and | CH Pa2€ | oiserves understands, | 04.10.23{1010.23
i : iy i Problem solving
Lise of free energy considerations in ;
- i : 1 CH-b Page T: Lecturing L:
10 | 28 |COZ mulzlllurgy through Ellingham 595902 | Gbserves understands | P21 11.10.23
diagrams.
’ CH-6 Page T:Chalk & Talk L:
10. (/29 |COZIWater cnomizley, 302331 | Observes undefstands | *0-10-2316.10.23
B - CH-G Page T: Chalk & Talk L:
39 |30 jeazCorosian, 331-341 | Observes understands | "0 0 LS
Atomic and ionic sizes, ionization '
it Pk, CH-bPage | T:Chalk & Talk |-
11 | 31 |CO3|energies, I:|LIL|:II'ﬂF'I affinity and 173398 RS 111023117 1023
clectronegativity,
Fu]nr|_zﬂhll|ly. “HI;J}.:I.JHH :‘Jlilh:‘-u. CH-6 Page Yo Lorbtig L
11 | 32 |CO3 wmdmull::m numbers an 368.413 Shsarat 16.10.23 |18 10.23
peomelnes.
Hard soft acids and bases, CH-6 Page | T: Lecturing L: Problem
11 33 Cﬂa Tl]ﬂll:":ufﬂr _gi..‘ﬁlﬂftrifh- d412-417 based IE'arl'lI'nE 17.10.23 |30, “}23
sentations of 3 dimensional : =
4 (€03 chttmim-:[:l::t: ‘al Womersand | [SToPMEe]  TiChalk & Yakk L
Id 3 ) 5"‘"“[}“35-. siry I i 417-424 | Observes understands 171023 (311023
slerenisonmer, k
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Configurations and symmetry and [

R " H-& T: Lisct L
12 | 35 |CO3|chirality, énnntiomers, Ci6rage R uring 18.10.23 [31.10.23
. % 425- 433 | Dbserves understands
diastereomers.

Optical netivity, absolute

: . : CHER T: Lecturingl: Observes
12 | 36 |CO3|configurations and conformational i e

25.10.23 101.11.23

. 433-446 understands
analysis.
13 | 37 lcos Isomerism in transitional matal CH-b Page T Questioning 10.10.23 (0611 23
compouns. 447-551 | /Discussion, L: PBL
First and second laws of
i1 | 38 |co3 llwmmdynaln!ua Iunr.l . CH-6, Page| T: demunstratmln. L 11.10.23107.11.23
thermodynmmic functions: energy, | 244-266 Practice by doing

entrapy and free energy,

Introduction o reactions involving
substitution, addition, elimipation, |CH-7 Page-|  T:Chalk & Talk L:

oxidation, reduction, cyclization and| 453-461 | Observes understands
FERE Gpenings,

13 | 39 |CO3 31.10:23 |07 11.23

Introcluction o reactions involving T:Questioning
substitution, addition, elimination. | CH-7 Page- JDiscussion L =
4 |4 o . 25T 3 0111323 |08.11.23
5 or 603 oxidation, reduction. cyelization and | 461-473 | Answering guestions,
ring openings. Participates
Synthesis of a commonly used drug | CH-7 Page | T: Lecturingl: Observes
2 06.11.23 (201123
il | le molecule. 510-515 understands

Introduction to reactions invelving
substituti i iminati H~ . : TalkL:
14 42 lcas substitution, addition, elimination,  |CH-7 Page T-Chalk & TalkL

S ’ o 07.11.23121.11.23
oxidation, reduction, cyclization and| 489-510 | Observes understands

Fing openings,
LIST OF TUTORIALS:
~ T 3
i, o i
Tutorial 1 Discuisions on pre-requisite of the syllabus, CO1
Tutorial 2 Qugstlon answer discussion on amm.lré orbital theary and nurnesical problems. ED‘:L il
Tutorial 3 Ousstion answer discussion-on molecular orbitad theory and numerical problems, CcO1l
Tutoriat & Cusstion answer discugsion on basics of crystal fiefd theory and numerical probiems. CO1
B Tutarial 5 Cusstion answer discussion on Spectrosoopy. CO1
Tutorial & flusstion answer discussion on saiection rule. CO1l
Tutarial 7 [ P:themr. rilated to 1st law of thermaodynamics: Entropy, flree E;EF; oz
Tutarial & Problems ralatad (o electralysis and slectrochemical cell and numerical probifems. cn2
Tutorlal 8 Cluestion answer discussions on the baskes of water chamistry and corrosion, coz
._Tumrmr 10 ; Eﬁatmn mm; discusslong an periodic piopertias co2
Tutorial 11 Prabiems related to rial gasequation. coz2
Tutorial 12 Cuestion answer discussions an Slersochamistey., B co3 =
Tutorial 13 Cuestion answer discussians on organic chémistry and organic conversions, co3
Tutarial 14 Cilseusslon on University Cuastion papers,
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WEEKLY HOMEWORK ASSIGNMENTS! PROBLEM SETS/OPEN ENDEDED PROBLEM-
SOLA VING EXE ROISES et

[. "ﬂru-it =i hﬁl;nmmlﬂl}_ﬂk 3 N Topie | Utlnun e e ==

| 2 ] Al Hrgnnl-.. ftenctions “Nomenclalure und mechanism. Pre
== L reguiein ]

| A ' T AR :'-"-'I:i"i-"u;'ruhmﬁhl.ry T Nwlm'n:am-:;nnr t_u:nnmrhul (L

| | Isomerism & Optical [somerism = |

D TR BN IS Hh:nnmh LIS | Basle prine Lj_lm&t.uwlln.ultun\ Q2

| 9 | Al . Mull.-.ulur Bpectrosofy s flcation & b applications. cod

|‘ 12 LUK Atomic & Molecular TCaneapt of Atomic orbital & €04

b l Straotre | Moleculur orbital. | o

COURSE TIME TABLE:
Lecture for seetion b

B - Duys: __ 7__ - 'Imm]g"___ =
_ ~ Monday =S 11:40 AM to 12:30 PM.
| Tuesday 10:00 A, M. o 1 II 40 AM. __l
Wednesday | gii ¢ T ;30 P.M. to 13520 P M. |

Tgmrinl for Section £ -
{_E FTTe Days | Timing pE)
—— oy | SNPM.GISSIPM. |
Lab for section B: i I _ B_!
= Ty T |  Timing |
| ~ Monday 13:20 M. 10 16:40 P.M M. |

REMEDIAL CLASSES:
Supplement eourse o, wlich may perbaps inchude apeciil heciures and diseussiong that would be
plannesd, and schedule ot fied mecordingly

EVALUATION: AS PER MARALUT GUIDELINES

Gehedule for Continunous Assessment (CA):

_ €A Assessment By Schedule |
CA-l Presentation, Quiz. CGroup
T Discussion i
~ CA-lL L H.r:pnri writing
CA-1I Class test in pen and paper
mode o be conducted at the
| |Collegelevel As per Academic
CA-IV Clentrnlized onling lest o be Calendar
M NS arranged by theUniversity
PCAL | Rubrics based | valuation
and Viva -Voce
TTRCAZ | Rubrics based Evaluation

| and Vivi -Voce

(¥ Scanned with OKEN Scanner



ATTENDANCE POLICY

Fvery student is expeited W he responsible for regularity of hi
4y appear in seheduled tests and examinations and fulfil all bther tasks ussign
Promotion, @ Minimum of 50%s of internal marks

pruist b ohin

y'her attendance in ¢lasy rooms and [uboratories,
ed 1o himfher in every coure. For
ined. Im every course, itudent hias L maintain a

minimum of 75% attendance to be eligible for appearing in Semester end examitiation of the course, for euses of
medical Jssues and ather unavoldabie chreamstances the students will be comduned il thelr attendance is between

Y% 1 T30 T every course, subjocted to submission

documental proof 1o the concerned departments

DETENTION POLICY

n iy coursé, b student has (o maintain o T
ks in In-Semester Examinations o be eligible for hppearing to the Sem
fulfill these conditions will deem such studest 1o huve been

PLAGIARISM POLICY

Live of wnfair means inamy ol the evaluation componerts will

tis thee exgminoiion comnillee.

COURSE TEAM MEMBERS, CHAMBER C

VENUE DETAILS;

Each instructor will specily his £ her chamber consul

his / her chamber far gl i,

ttion hours during whic

of medical certificates, medical case file and other needful

m ol 75% attendance and mist secure mipimum of S0%
eatier End Examindtivn, falfing 1o
detalped in that colrse.

bt dealt with strietly, and the case will be reported

ONSULTATION HOURS AND CHAMBER

k the student cian gontoed kEm £ her 0

1

| hamber .
Chumber Chamber :
| - J B t T
S.No. | Name of Faculty Consultation Gonseliatioh Consultation A
Timings for  each f Course faculty
Dy (5) Howm Mo
[l I day |
| | Dr. . K. Saha PG 130 pmta 210 pm | D-004
. | - |'ri-d11:q e ey 4*
| ' Tesduy
7 . ¥ - i 11
z . . Singha Thursday | 130 pm o210 p -4

|

GENERAL INSTRUCTIONS

Saudents should come prepared for classes and

Facully to the clasy.

NOTICES

sl notices will be communicated [hruiugh the institulio
All nothces concerning the course will be displ

m emiil.

aved on the respective Motice Boards.

Signature of COURSE COORDINATOR; i.{]{ IX,\EL_Q R
. 1?{‘1—5’5 30

HEAD OF DEPARTM ENT:

carry the text bookis) of muerial(s) as prescribed by the Course

Approval from: Head of the Institutions
{Sign with Office Seul) '

B
3
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——g—,{‘uumir & ||'|lI ilutluml Aactivity Calendar for the Odd Semester 2023 | College’ Cﬂﬂuﬂ

o

SGUREINSTITUTE OF TECHNOLOGY

—

2T Fyent Activity Suet Date | Emif Date
Mg, i —

E [ullunmr:mtul T r\r.idmmc Frograms ﬂ T"Hr‘iem] "‘““"’.m -
[ ! Hn n!l.lu tnﬂf:t].lﬂ:uh (378 1 Sew) 007200 | panael
1L 1 dge Cou Lu'ﬂr o for newly admiited studenty nl’B, Tech 1™ Sem As per allmisslon dates
o | Cammensement and enrollment of students of 1 Sem As per alimission diltes
s | lndwrthm Progeamme for newly sdmitted students of B, Tech 1" Sem | As notifieil by MARAUT

b | 7% Sem (FSP) - Lawt weos of July 2023
1| T™ them [T LTl.L'Im{ul} B - -’Hl L 3“2-5
M | 5™ Sem [Teclinieall ) - - Au| a1 205
W | I Semp Y e iend) - | A ust iy
1 | MR inplul Ly !I.. valige e e L
| Ereraitad infur vt submnssgon eeinged e MRy I:'r'.l'.'-'H‘.lﬂl § ordinmtar o 473023
| Avrdemie eoondimator 308 T Sem) |
1] ‘-1 L0 uph ail by fhie duilents ol vesilivation Iry Ui ml1|.'~|,,r Tor Honoore uum. nl UIL‘.‘I‘.I!J 1 i 'Iﬂn
13 MOOCs record for crmul trupsfey Within th mhl sem exame
14| St lents” formative feedback & submission of ATR (37, 5%, " Sem) om0zl | 10m0n |
U 15 | satmission nission af Syl Progress Rep Rﬂurﬂ Sel) (37, &, 7" Sam ) 10082023 |
bo | Submbsstan of Cal (all odd umuleﬂ} 11082023 | 14,0020 .
17| Celsbrutiun of Independence dny B 15 0b.2003
M| Mentor Mentee Mecting — | 1682023 | 1ERHD
14| Students' Tormative feedback & s mhmiﬂhm af ATR i 04002023 T umwv02:
2| sl misslon of ‘i_\-}]nhus Progiiss Itepoit (2™ Set) 37 0§ pe.2023.
: 11 Principal’s h'iqeliug with Cluss Representatives (17 Mee) 1.'." !"" Sem | PLO9202) | (adwanzy
| 2! | Submission of CAZ, .!. PCAL tall odd semesters) 14002023 400 HIII-
T2 | Detailed Infarnation submission refated to MOOCs by MOOC Cogrdinator to 15.09.2025
| Acngemie courdinator (1% Senm) o
14 | Celbeation nf Bivwakerma Puja LE Tl 2 S
15 W ten Examination § for C'AN - | DALY [L[RTTh
S Sl unission uf Syllabing Frogycos Kepor Ll""‘\:.-ll-.LI semi) I LU T
o Teneipal’s Meeting with Class Ryprescinatives (1% Mecting) 17 semp L Va2t s
el misabin i Al udhy st ey u'*llr_._‘g.‘_.! IJ L dug s
M| Sk ankasenn ol "-l.llu Progrews Teport | (A w37 ’t"‘ T s ) i A Il[lﬂlj
i LS Purm Lenchuer ’\"Inlm'g = o —=—— NL00202Y | U31LINdd
A1 | Chlbere Test fuy L.'H- A nuobifled by MAbAL L
92 1" sem{Techaical) Noviimber 2023
93 selmission of CAY & PCAZ 06112023 | (1202
34 | Submission of Syllabus Progress Repurt (4% Set) (37, 5%, 7% Sem) 06112023
U2 Prinelpal's Mevting with Cluss hweutlﬂm {1nd Meeting (3", 87, 7% Sem 06102023 | (811201
A | Menor Menuee Mg < l]} 0in1 Lma AL L20EY
A7 [Pre Eu:umﬂw ﬁvﬂgtﬂ E;—Q 17.11.2083 5113023
Sulw eport (2% Set) (1" Sem) 31112023
il ;Mﬂ; uuu Class Representutives (2% Meeting) (1% Sem ) 23, ua..;! -
Teaching ends 23
smgg*s fmm Summative (7 8%, 7" Sem) 2211, uﬁ"'{"’{i_i@-
- Ty mmmﬂm wivdl ek s ubinission R L T 1 S imi §
erlbimek S mative (1 30112023 2R
-;_rﬁ: Wz T 3 u_,m i
] umm,wwmu ATALE by AT © ot inarid 1 L] Iuﬂ.l

ur;

B m!

W ok sy ape e il
iy | I-l:}furrmljl

'l

'q'mﬂw'ﬂﬂ mumﬁ Luﬁl L1y s wﬁhﬂ i mnmlhu Ax pet tlie

Ay wotifie | by MAR AL
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Maulana Abul Kalam Azad University of Technology, West Bengal
: (Formerly Wost Bengal University of Technology)
I Year Curriculum Structure for B.Tech courses in Engineering & Technology
{Applicable from the academic session 2018-2019)

Course Code : BS-CH101/ B5-CH201 Category : Basic Science Courses

Course Title 1 Chemiistry-] Somester I;'ilzru Second

LT-P 310 | Credit:4 1
Pre-Reqguisites: SRR

Detatted contents

i) Atomic and molecular structure (10 lectures)

Schrodinger equation. Particle in a box solutions and theit applications for simple sample. Molecular orbitals
ol distomic molecules (e.g.Hz). Energy level diagrams of diatomic. Pi-molecular arbitals of butadiene and
henzene and aromaticity. Crystal field theory and the energy level diagrams for transition metal jons and their

magnetic propertics, Band structure of solids and the role of doping on band structures.
i) Spectroscopic techniques and applications (8 lectures)

Principles of spectroscopy and selection rules. Electro nic spectroscopy. Fluorescence and its applications in
medicine. Vibrational and rotational spectroscopy of diatomic molecules. Applications. Nuclear magnetic
fesanance and magnetic resonance imaging, surface characterisation techniques, Diffraction and scaftering,

iii\intermolecular forces ami potential energy surfuces (4 lectures)

Jouic, dipolar and van Der Waals interactions. Equations of state of real gases and critical phenomena.

iv) Use of free energy in chemical equilibria (8 lectures)

First and second laws of thermodynamics and thermodynamic functions: eneriy, entropy and free energy.
Estimations of entropy tnd free energics. Free energy and emf. Cell potentials, the Nernst equation and
upplications. Acid base, oxidation reduetion and solubility equilibria. Water chemistry. Corrosion, Lse of free

energy considerations in metallurgy through Ellingham dingrams.
v) Periodic pruperties (4 Lectures)

Effective nuclear charge, penetration of orbitals, variations.of s, p, d and f orbital energies of atoms in the
periodic table, electronie configurations, atomic and onic sizes, jonizition eneriies, electron affinity and
electronegativity, polarizability, oxidation stutes, coordination numbers and geonietries, hard soft acids and
hanes, moleculor geometries

vi) Stereochemistry (4 fectures)

Representations of 3 dimensional structires, structaral isomers and  stereaisomers, configumtions and
symmetry and  chirality, enantlomers,  dinstercomers, optical  adtivity,  absolute configurtions nnd

cofformational analysis. lsomerisim n transftional metnl compotineds

Poge 7 of 34
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Maulana Abul Kalam Azad University of Technology, West Bengal
(Farmeriy West Bengal University of Technology)
1" Year Curriculum Structure for B.Tech courses in Engineering & Technology
{ Applicable from the academic session 2018-2019%

vii) Ovganic reactions and synthesis of a drug molecule (4 lectures)

Introduction to reactions involving substitution, addition, elimination, exidation, reduction, cyclization and
ring openings. Synthesis of o cammonly used drug molesule,

Course (hrcomes

The concepts developed in this course will aid in guantification of several concepts in chemistry that have

been introduced at the 1042 levels in schools. Technology is being increasingly based on the electronic,

atomic and molecular fevel modifications. Quantum theory is more than 100 years old and to understand

phenomena at napometer levels, one hias 1o base the description of all chemical processes at milecular levels:

The course will enable the studeni to:

Analyse microscopic chemistry in terms of atomic and molecular orbitals and intermoiecular forces.
Rationalise bulk properties and processes using thermodynamic considerations.

Distinguish the ranges of the electromagnetic spectrum used for exciting different milecular energzy
fevels in various spectrascopic technigues

Rationalise periodic properties such as ionization potential, electronegativity, oxidation states and
clectroneganivity,

List major chemical reactions that are usad in the synthesis of molecules.

Learning Hesources:

b

University chemistry, by B. H. Mahan

Chemistry: Principles and Applications, by M. ). Sienko and R. A. Plane

Fundamentals of Molecular Spectroscopy, by €. N, Bamwell

Engineering Chemistry (NPTEL Web-book), by B. L., Tembe, Kamaloddin and M. 8. Krishnan
Physical Chemistry, by P. W. Atkins

Spectroseapy of Orpanic Compounds, by P.s. Kals, New Ape International Pyt Lid Publishers
Physical Chemistry, P. €. Rakshit, Sarat Book House

Organic Chemistry: Structure and Funetion by K. P, C, Volhardt and N. E. Schore, ™ Edition

hitp://bes, whireeman com/ vollhardtschorneSe/de fault asp
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MAULANA ABLUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
l'.|:|u! Code ' AS-CHIO UBSI‘_'H 101 Chamiatry H:El 'B}
UMD ; (01034

wi
.1‘::;;__':._'-‘-:”

e Allorted . 3 Hours

\ Ihe Figures in the margin Indicate full marks.

Candidote ore required to give their gnswers in their own words os for os procticobls

" Full Morks 70

Group-A [Very Shart Answer Type Question)

1 angweet oy fen of the following © |1x10=10]
JHM Writs name of 3 molecule which have (nfrared active vibrations
Al The strength of van der Waals forces depends upan which factor?
A Write one process where entropy decreases.
Ml What is the shape of XeFy molecule?
Vi ¢ - butang which type of conformation is the |east statde?
(V1 (KL type reaction wiich Lype of solvent is used?
fv |t uncertainty in position and momentum are equal then what will be the uncertainty in velceity?
A iaeh Is detected by 1B spectra?
' 1) yhich Interaction |s the strongest interaction?
.80 \hat is the internal energy change for a cyclic process?
el wyrite the increasing o der of effective nuclear charge in Na, Al, Mg and 57
L Give one example of ambidentate ligand.
Group-B (Short Answer Type Question)
Angwer any three of the following | [5x3=15] .
2 Dehne van der Waals forces. Discuss their nature. (5]
1 |z] Explain the term chemical potential, [5]
{bj Detive the relation of EMF af cell with AG and AH
A State the reason for the presence of only gne electron in the 4s susshell of chromium? {5
f whin el the fallowing has larger szt and why? i) Mgh f1i) n’
&t g#) Ihistingulsh between constitutinnal (semers and stereo isomers. [5]
ik \ikat s chirality?
i) Liowis presence of pwo clural carban atons always make the molecw e ophically active? Explain
§ Al ad abatic reversions lead to @ fall of temperature.’ — Comment or justfy. 15
‘ Group-C (Long Answer Type Question)
Answer ony three of the following ! [15%3=45]
J. ka) Phenel on trestment with Bry in £5; 3t low teamperature gives two isomeric monobromophenols X (8]
and ¥ But phengl on treatment with bromine water gives a white precipitate Z. idennfy the
produsts K, Y and 2 with chemical reactions.
Ji) what do you mean by enantiomer and diaster pomer? Differentiate them with examples. | 4]
o) Expiain the difference between a mesa — isomer and a recimic mixture. What characteriitics do [5]

they have In compound?
{raw the 1= molecular orbital diagram of Renene. Predict whether the following compounds are |5]

- e

i (roratic, anti = aromatc or ent - aromae {1} Furan (i) Cyelopentadienyl cation
Ha) wiite notes on Synthesis of paracstamol, 1§5]
(el Witratisn is also in absence of HzS0, yer HpS0, has ne sffect on benzene under the conditions (5]

wiriployed Show the mechaniim e miteation of benzena,

5 i) 5o the Schrodinger equation for a partical in a ong - dimensional bos. I 51
A1 Shaw how the model of particle in a box can be applied to calculate the energy spectra of polyene. RN
lc] what is 2ere point energy of @ particle in one dimensional box? Why the energy of this particle |8]

cannot be zero at zero peint energy? If the zero polnt energy of the particle in one dimensicnal box

hitps://www.makaut.com
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< the next higher energy value?
onization energy and election affini

hereas the reverse |5 true for
46 a transibion glement

ty? The first lonization energy of

eV, what |
the second ionization ENEIEY.

Wwhat 1 the difference between
Jarhrin s preater than that of boron w

(£ Wiy does Ma (1} s 3d°7 Would you classify In

3 Give reasons for your

the second period? Why do

A e[

o} Expain that [onisation energy of neon

the transit on elements from complexes readily?
molecular collisions were not elastic?

does not form the lower layes of the

s more than any other element of

11 (2] What wiould have happened to the gas if the
(b (0 |s heavier then O; and N, gases present inthe air but it

atinosphere. Why?
([ Why in case of hydrogen and helium, the compressibility factor is always greater than 1 and

ncreases vith increase In pressure?

[dh Why gases can be liquefied by cooling?
(el Which type of liquids wi ing poi
v type of liquids will have higher bolling points? ‘Polar or Non — polar liquids™ — Give reaton for

(L TIGWET

LA END OF PAPER LR

hitps:fiwww. makaut.com
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SILIGURI INSTITUTE OF TECHNOLOGY
(A3 Examination -2023
o Tech (EE & ECE) 15" Year 1Y Semester

subyeei: Chemistry - |1 Full Murks - 25

Maper Calde: BS CHIOL Time -1 hr

| Answer any five of the following questions (objective): (CO 1) 1x5=5

(i) Write the unit of van der Waals constant “a”,
(i) Define Gibbs free energy with relevant equation,
(111) What is the cause ol temporary hardness of water?

(iv) Write the name of natural elements with highest and lowest electronegativity.

(v) Give an example of geometrical isomerisn.
(vih What is Mirkovnikoy's rule? Give vne example
i Which products will b formed afler ozonolysis of propene?

I Answver any four of the following questions: (CO2) 5x4=20

2 What is IR spectroscopy? What are the various types of molecular vibrations associated with the IR

rewion? What is finger print region in IR spectra? What is chromophore and auxochrome? MNention its

imporianee
2+ What it Carnot cvelet? Derive the equation of efficiency of Carnot engine using the concept of
Ihermmodynamics. For 4 reaction both AH and AS are positive. Under what conditior 5 will the rexction

e spintaneous?

‘ 4 Do figure to show the splitting o o orbitals in an octuhedral crystal field, | Fe(Hz Ms]'" is strongly
wamngnetic whereis |Fet N " s weakly parnmagnetic. Explain. Explam enanti mers and
petieeonsomery with examples

& | aplin the terms band gap. valence band and conduction band with diagram. Clas<ity the
Ciesnduetors with examples. Give moleculnr orbital energy level dingram of Na. Write its electronic
cotifiguration, magnetie behiviour ind bond order,
& Laplain the following reactions with o sultable exaniple (1) Ozonolysis, (i) SN aml SN2 Reaction.
7 What is screening constant? Caleulate the effective nuclear charge (Zen) of one 45 electron of the
following: 1) Cu (229 and K (2= 191 Write the Nernst equation for the ¢ell reactiom in the Danel

cutll,
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NAME: VAIBHAV GUPTA
DEPT: EE SECTION: E
ROLL N.O: 01

TYPES OF ISOMERISM:

ISOMERS
1)STRUCTURAL-ISOMERISM
2)STEREO-ISOMERISM

STRUCTURAL ISOMERISM:
i)Chain isomerism

ii)Position isomerism
iii)Functional isomerism

iv)Metamerism
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