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Semester L
2

. AECH
vac ' Value Added Course- |

' 1KS-1 indian Knowledge System- If50c|a| Awareness Act:vmes

' SECI

MDC-l Muiti-discipiinaryCourse«I

VAC-Z Value Added Course-2

LM

Common, lntroductory, Ma;or, Minor Vocatuona! & internsh:p
Courses

Papers

A JA

| c°d§7 e o e

language Hmdlf English)

: Sk;l% Enhancement Course 1

i Assocrated core courses from discipline/ Interdlscsphnaryf
vocat;ona%

i anguage and Commumcation skills [MIL—I Modern indian
AEC-2 |
_ianguage Engllshf Hindi)

" Language and Communication Skills {MIL-L; Modern Indian |

“Mpc. | Multidiscipinary Course2

AC2

i
H
H
H

1KS 2 Social Awarenass Activities/ Indian Knowledge System-|

SEC 2 Skill Enhancement Course-2 -

" Associated core courses from discipline/ interdisciplinary/
vocatlonai

_:.i\tﬂj;z - : Ma;ar paper 2 [Dasuphnarw’ Interdlsclpllnary Major]

. AEC-3 ) Languagea‘nd-tommunicationSkills{MIL-Z;MILincluding.'.I’.RL)
SEC-3 Skilt Enhancement Course-3 S

MDC , Mu|t|,d|5c|p[|nan; ccume-g .

R Electwe courses from dlscmllne/ Interchsuphnary{vacatlonal o

. . Ma;or paper 3 {Dlsczphnarw‘ lnterdrscnp!mary Malor]

f MJ-S - Major paper 5 {Disciplinary/ Interdlsmpllnary Major hawng IKS}

MJB - Major papermé [Drscuphn;h}? nterdrsmp inary
i .......... m o SO
C M7 Major paper 7 {Dlsmphnarw‘ lnterdtsmplmary Major} 4

20

20

20
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. Semester ... . . . .. ‘ouse

: Common Entroductory, Major, Minor, Vocational & Internship Credits
Semester | __Courses
Papers aper  Semaester

Mj_gmémMajor paper 8 (Discipiinafw‘ Interdisciplinary Major’] ' 4

M9 E:Majorpaper9(Dle:llenarw' Interdasc:plmary Major) ; . 20

MI-0 Major paper 10 {f.'."isci;:utinarv,ar Interdisciplinarv Mzjor) - 4

Mi-11 Major paper 10 (Disciplinary/ Interdiscipfinary Major) 4

; ELC 4 Elective courses from discipline/ !n”t&disciplinaryf vocational ' a4
fore ___ R

M- 12 | Major paper 12 [Dssczpllnarw’ lnterdlscmlmarv Major)

Vi 20

IEEU

Semester-wise Course Code and Credit Points for Single Major during the Fourth Year Years of FYUGP

for Bachelor's Degree {(Honours with Research)

Comman, Intraductory, Maior, Minor, Vocational & Internship
Ccurses

Credits

Code . Papers ' _Paper Semaster

i ELC-5 "Electwecoursesfrom desczplmelInterdlsaplmarwvocanonal : 4

MK-16 ¢ Major paper 15[Research Methoéolcgy] . 4

M-17 -Major paper 1 7 {D|s<:|pllnaryflnterdlsciplmary Major} 4

_!mR/iul-:g":m;".M;jc_);paper18{Dlsaplmarw’lnterdlsmplmaryMajor} 4

RC . 4
[Dlscrplznarw‘lnterdlsuplinary Major)

.ELC-B Elective courses from discipline/ Interdlsupllnary;’vocatlonal 4

[V 1____

i MJ 19 Ma; rpaper 20 (Dtscnplmarw' nterdiscip |nary Ma]or)
WVIEA L o e oo e e e SRR 20

, R Research proposal - Planmng & Technlques

160 - . 160

Page | 8
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Semester-wise Course Code and Credit Points for Single Major during the Fourth Year Years of FYUGP

for Bachelor's Degree (Honours)

. Common, introdictory, Major, Minor, Vocational &internship |
| Code { " papers ! paper  Semester
ELCS _;"Elective courses from d|sc;plinéfviﬁ"terdlscmlinar\,flvocational ; s
* MI-16 éMajor paper 16[D|5c|plmaryﬁnterdlscmlmarv Majorj ;4
VH B | MJ17 I Ma;‘or paper 17 (Dzsciplinaryflnterdisciplinary Majcr] 4 20
Mi.18 Major papE( 18 [D:scnphnaryf!nterdlsc'igillue:lgw'I'Ui'a_ahjnc;rj """" 4
= AMJI "Ma}é_r;;ﬁér_i§_f‘6]§a‘|§ﬁha ry/Interdisciplinaty Major} : 4
I fl Elective courses from discipiine/ Interdisciplinary/ vocational a4
5 Mjlg Méjﬁr paper-iﬁ'{'Discip’Iinarﬁ)iﬁfér&igééhlinary Major} - a
Vil B szg Major paper 20 (Discip|lném‘lnterdisciplinafyml;\':'fgj;r'}mM o 4 ! 20
AMJ] Advancé'&hﬂlful'ajor paperi{Disaphnary,’lnterdascnphnary Ma;or} 3 a "
AMI-2 | - Advanced Major paper-2 (Disciplinary/Interdisciplinary Major} 4

Total Credits excluding one Internship of 4 credits = 160 15‘5' )

Course Points for Single Major during the Fourth Year Years of FYUGP for Bachelor's Degree (with

Postgraduate Diploma)

B ............. C ;ﬁ;;ﬁ:igtroductory, Major, Mmor, Vocational & Intemshlp ....... S Credlts
Semester . Courses L T
- Code Papers " Paper  Semester
ELC—S Electwe courses from dlsc#plane;' lnterd:suplmary} vocational - 4
116 Major paper 16 [D:scrpimary}lnterdmcmhnary idhaj_c;n;i_ . I “ 4
il Ma;or paper 17 (Dusmplmaryflnterdrscrplmaf;,f Major] - 4 ' 20
Ma;or paper 18 {Dlsc:pllnarvjlnterd;sc:plmary Major} I 4
i Jocd Skﬁl based Job“O;lé_nted paper [Disuphnarvflr:terdrscsphnarv 4
I Major) o
ELC 5 Elective courses from dlsmplmel lnterdlscaplmarw’ vocational . 4
R AR IR
M- 19 Majcr paper 20 [Dfsclphnary/lnterdlsaplmary Ma;or] 4
| .... MJ 20 _M_ajor pape?uzo [Dlscmlmaryflnterdrsqplrnary MaJor] - 4
VI" C el U 20
J0c Skrll hased Job Orlented paper [Drsc:plmaryﬁnterdlsczplmary 4
' Major] ) .
Skil! based lob Dnented paper (D|sc|p||nary}lnterdlscrplmary L4
1063 Major} :

Total Credlts exciudmg one !nternshlp of 4 credlts z : ”160 160

Page i9
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Note: Abbreviations used in Tables:

AEC  Ability Enhancemant Courses

SEC  Skill Enhancement Courses
IAPInternship/Apprenticeship/ Project

IKS Indian Knowledge System

MDC  Multidisciplinary Courses

ELC Elective Courses

M) Major Disciplinary / tnterdisciplinary Courses _
AT Associated core courses from discipline/ Interdisciplinary/ vocational
MN  Minor Disciplinary/Interdisciplinary /vocational Courses
AMI  Advanced Major Disciplinary/interdisciplinary Courses

RC Research Courses

JOC  Skill based Job Otiented course
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o SEMESTER -! |

2. PAPER: MJ-01 (Inorganic Chemistey -~ 0F)

g Mid Semester  End Semester Totsl |

5 ' Exam Exam _ Credits: 03
Full Marks . 18 60 75 .

? bassMarks . 06 " 30 Duration of Ceurse: 45 hours
y . |

o Time 1 hours 3 hours

Instructions for Question Setter

Mid Sesmester Examination {MSE): 1 Hrs,
The Mid Semester Examination shall have twoe components.

(2} One Semester Internal Assessment Test (SIA} 10 Marks,
There will be three questions of 05 marks each, aut of which two are to he answered, Each question may
be subdivided into two or more parts -

{b) Class Attendance Score {CAS) & Day to day activities {DDA): 5 marks.

{Attendance: Up to 45%=1 mark; 45.01-55%=2 marks; 55.01-65%=3 marks; 65.01-75%=4 marks; >75% =
S marks) ' '

End Semester Examination {ESE): 3 Hrs,

There will be two groups of questions.
Group A is compulsory and will contain three questions. 0, No, 1 will be multiple/fili in the blank/very
shart type six questions of 1 mark each. Q. No. 2 & 3 will contain two shart answer type questions each of

3 marks. .
Group B will contain descriptive type six {Q. No. 4 to 8) questions of 12 marks each, out of which any four

are to be answered.

UNIT I: Atomic Structure 11 hours

Bohr's theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de’
Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Schrédinger’s
wave equation, significance of w and w2, Quantun numbers and their significance,
f Notmalized and orthogonal wave functions. Sign of wave functions. Radial and angular
= -~ ywave functions for hydrogen atom. Radial and angular distribution curves. Shapes of s, p, d
and f orbitals. Contour boundary and probability diagrams. Panki's Exclusion Principle,
Hund’s rule of maximum multiplicity, Aufbau’s principle and its hmitations, Variation of
orbital energy with atomic number.

o

UNIT 2: Periodicity of Elements 12 hours

8 P, _d.. f block elements, the long form of periodic table. Detailed discussion of the
following propcertics of the elements. with reference to s and p-block,

Page | 12
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(a) Effcctive nuclear charge, shielding or screening effect, Slater rules, variation of

cftective nuclear charge in periodic tablc.
- (b} Atomic radii (van’der Waals)

{¢} Tonic and crystal radii.

{d) Covalent radii (octahedral and lctlahcdral)

(¢) lenization enthalpy, Successive ionization enthalpies and factors affecting

- ionization energy. Applications of fonization eothalpy,

{) Electron gain enthalpy, trends of cleetron gain enthaipy,

{2)Electronegalivily, Pauling, Mullikan, Allred Rachow scales, electronegativity and
bond order, partial charge, hybridization, group clectronegativity. '31n(|€l"101'l
electron density ratio.

"UNIT 3: Chemical Bonding | 16 hours

(i) onic bond: General characteristics, types of ions, size effects, radius ratio rule and its
limitations. Packing of ions in crystals, Born-Landé equation with derivation, cxpression
for lattice energy. Madelung constant, Born-Haber cycle and its application, Solvation
energy. '

- (i) Covalent bond: Lewis structure, Valence Shell Electron Pair Repulsion Theory
(VSEPR), Shapes of simple molecules and ions containing lone-and bond-pairs of
electrons multiple bonding, sigma and pi-bond approach, Valence Bond theory, (Heitler-
London approach). Hybridization containing s, p and s, p, ¢ atomic orbitals, shapes of
hybrid orbitals, Bents rule, Resonance and resonance energy, Molecular orbital theory.
Molecular orbital diagrams of simple homonuclear and heteronuclear diatomic molecules,
MO diagrams of simple tri and tetra-atomic molecules, e.g., Na, Oo, Oy, By, F2, CO. NO,
and their jons; HCI, BeFa, CO2 HCHO. (idea of s-p mixing and orbital interaction to be
given), Covalent characler in ionic compounds, polarizing power and polatizability. Fajan
rules, polarization. [onic character in covalent compounds: Bond moment and dipole
moment. ionic character from dipole moment and electronegativities.

UNIT 4: Metallic bonding and Weak chemical forces 6 hours

Metallic Bond: Qualitative idea of free electron model, Semiconductors, [nsulators, Weak
Cheinical Forces: Vander Waals, ton-dipole, dipote-dipele, induced dipole induced dipole
interactions, Lenard-Jones 6-12 formula, hydrogen bond, effects of hydmg,en bonding on
meiting and botling points, solubitity, dissolution.

Recommended Books/References:
I.Lee, J. D. Concise Inorganic Chemistey, Wiley, 5th Edn.

2.Douglas, B.E., McDaniel, D.H., Alexander J.J., Concepts & Models. of Tnorganic
Chemistry, (Third Edition) John Wiley & Sons,1999.

3. Atkins, P. W_and DePaula, J. Physical Chemistry, Tenth Edition. Oxford University
Press, 2014. :

4. Rodger, G. E. Inorganic and Solid State Chemistry. Cengage Learning, 2002.

Page | 13




SEMUSTER -1
PAPER: MJ-01 (Practival)

Mid Semester  End Semaster

Total )
Exaro Exam Credits: #1

Full Marks . ' 25 . 25 .
Pass Marls 10 10 Duration of Course: 30 hours

Time . 3 hours

B e T T oK1y o T g 1 T Vg0, TP 41 L R P o oA o o o e 1 TR P e 3 oA 70 o WA TR K e W N

Instruetions for Question Setter

EndSemester Examination {ESE}: 3 Hrs.

There will be two groups of questions.

Group A is eampulsory and will contain questionsfexperiments to be performed in the laboratory and
raport that in the note book/Answer book: 15 marks.

Group B will contains

{1} Class Records™Note book: (5 marks

{2} Vivavoce: 05 marks

o AN TN T PV

(A) Titrimetric Analysis
(i) Cafibration and use of apparatus,
(i) Preparation of solutions of different Molarity/Normalily of titrants.
{iii) Use of primary and sccondary standard solutions.

(B) Acid-Base Titrations
(i) Estimation of catbonate and hydroxide present together i mixiure,

(i} Estimation of carbonate and bicarbenale present together in a mixture,
(iif} Estimation of free atkali present in different soapsidelergents

{C) Oxidation~-Reduction Titrimetry
(i) Estimation of Fe {II) and oxalic acid using standardized KMnO4 solution,

(1) Estimation of oxalic acid and sodium oxalate in a given mixture.
(iif) Estimation of Fe {IT) with K:Cr2Q~ using internal (diphenylamine, anthranitic acid)

and external indicator.

Recommended Books/References;
1. Mendham, 1, A. 1. Vogel's Quantitative Chemical Analysis Six¢h Edition, Pearson,

2009,

2. Svehala G. and Sivasankar 1. B, Vogel's Qualitative Inorganic Analysis, Pearson. India,
2012,

a . ,& _ Pagei.la.
frmet T8 A
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Mid Semester  End Semaester

Totat
bxam Fram Credits: D3
Full tMarks 15 60 7% | .
Duration of Course; 45 haurs

Pass Marks ' 06 24 10

Time 1 hours ~ 3hours

Inslructions for guegtion Sette

Mid Semester Examination (MSE}: 1 Hrs.
The Mid Semester Examination shall have two components.

(a} One Semaster Internal Assessment Test (SIA}: 10 Marks,

There will be three questions of 05 marks each, out of whicH twa are to be answared, Each question may
be subdivided into twa or more parts

{b] Class Attendance Scare (CAS) & Day to day activitie:’; {ODA}: 5 marks.

{Attendance: Up to 45%=1 mark; 45,01-55%=2 marks; 55.02-65%=3 marks; 65.01-75%=4. marks; >75% =
S marks)

End Semester Exarmination [ESE): 3 Hrs.

There will'be two groups of questions.
Group A is compulsory and will contain three guestions. Q. No. 1 will be multlple{fﬁ?! in the blankfvery
short type six questions of 1 mark each. Q. No. 2 & 3 will contain two short answer type questions each of

3 marks.
Group B will contain descriptive type six {Q. Na. 4 to 8] questions of 12 marks each, out afwhlch any faur

are to.be answered.

UNIT 1: Basics of Organic Chemistry - 12 hours

Orgazﬁic Compounds: Classification, and Nomenclature, Hybridization, Shapes of

Y r t ‘ ‘ cvg ? ? ’% zug aux ?- Y— V %%W"’W*“ g'%”‘*v

r

molecules, Influence of hybridization on bond properties. Electronic Displacements:

" Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and their

applications; Dipole moment; Organic acids and bases; their relative strength. Homolytic

‘ and Heterolytic fission with suitable éxamples. Curly arrow rules, formal charges;

Fs Electrophiles and Nucleophiles; Nucleophlicity and basicity; Types, shape and relative

o stabilities of reaction intermediates (Carbocations, Carbanions, Free radicals and
- Carbenes). :
) Or;,amc.lcactlom and their mechanism: Addition, Elimination and Substitution reactions.

UNIT 2: Stereochemistry ' 8 hours

Concept of asymmetry, Fischer Projection, Newmann and Sawhorse projection tormulae

and their interconversions; Geometrical isomerism: cis—rans and, syn-anti isomerism E/Z

Page t 15
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notations  with C.LP rules. Optical fsomerism: Optical Activity. Specific Rotation.
Chirality/Asymmetry.  Enantiomers, Molecules  with two or  inore chiral-centres,
Distereoisomers. meso struclures, Racemic mixtures, Relative and absolute configuration:
D/L and R/S designations.

UNIT 3: Chemistry of Aliphatic Hydrocarbons 18 hou "'S

Carbon-Carban sigma hounds
Chemistry of alkanes: Formation of alkancs, Wurlz Rcac!mn Wurtz- Fillig Reactions, Free

radical substitutions: Halogenation - relative reactivity and selectivity:

Carbon-Carbon pi-bonds

Formation of alkenes and alkynes by elimination reactions, Mechanism: of £1. FZ Elcb
reactions. Saytzeff and Mofinann eliminations. Reactions of alkenes: Electrophilic
additions their mechanisms (Markownikoft! Anti Markownikoff addition), mechanism of
oxywmercurationdemercuration, hydroboration- oxidation, ozonolysis. reduction (catalytic
and chemical), syn and anti-hydroxylation (oxidation). t, 2- and 1, 4- addition reactions in
conjugated dienes and, DielsAlder reaction; Allylic and benzylic bromination and
mechanism, ¢.g. propene, 1-butens, toluene, cthyl benzene. Reactions of alkynes: Acidity.
Electrophilic and Nucleophilic additions. '

Cycloalkanes and Conformational Analysis
Cycloatkanes and stability, Baeyer strain theory, Conformation analysis, Energy diagrams
of cyclohexane: Chair, Boat and Twist boat forms.

UNIT 4: Aromatic Hydrocarbons 7 hours

Aromaticity: Huckel's rule, aromatic character of arenes, cyclic carbocations/carbanions
and heterocyclic compounds with suitable examples. Electrophilic aromatic substitution:
halogenation, nitration, sulphonation and Friedel-Craft’s alkylation/acylation with their
mechanism. Directing effects of substituent groups.

Recommended Beooks/References:

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6® Edn., Dorting Kindersiey
(Indja) Pvt. Ltd. (Pearson Education).

2. Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hilt, (2007)

3. F.A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill {2008).

4, ], Clayden, N. Greeves, 5. Warren, Ol'ganib Chemistry, 2 Ed,, (2012). Oxford
University Press. '

5. F. A. Carcy, R. J. Sundberg, Advancul Organic -Chemistry, Part A: Structure and
mechanisrs, Kluwer Academic Publisher, {2000).

SR WY
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SEMESTER -
PAPER: A0 (Pructicaly

Mid Semester  End Semester

CCCC6EC T

Totat \
Exam Exam { ' Credits: 01
Full Marks 25 s
Pass Marks 10 10 Duration of Course: 30 hours
Tirme- 3 hours
: L G

lnstructlons for Questlon Satter

End Semester Examination {ESE}: 3 Hrs.

There will be two groups of questions.

Group A is compulsary and will contain questions/experiments to be performed in the labaratory and
report that in the note book/Answer book: 15 marks.

Group B will contains

(1} Class Records/Note book: 05 marks

(2) Viva voce: 05 marks

1. Checking the calibration of the thermometer.
2, Purification of organic compounds by crystallization using the following solvents:
a. Water b. Alcohol ¢. Alcohol-Water

3. Determination of the melting peints of given organic compounds and unknown organic
compounds (using Kjeldahl method and electrically heated melting point apparatus).

4. Effect of impurities on the melting point ~ mixed meiting point of two unknown organic
compounds.

5. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 00 °C by distillation and capillary method)

6. Chromatography

a. Sepatation of a mixture of two amino acids by ascending and horizontal paper
chromatoegraphy

b. Separation of a mixture of two sugars by ascending paper chmnﬂatography
¢. Separation-of a mixture of o-and p-nitrophenol or 0-and p-aminophenol by thin layer
chromatography (TLC).

Reeommended Boolis/Reference:

|. Mann, F.G, & Saunders, B.C. P.'acnccr! Organic Chemistry, Pearson Education (2009)
2. Furniss, B.S.: Hannaford, i Smith, P.W.G.: Tatchell, A.R. Practical Orgranic

Chemistry, 3th Fd., Pearson (2()12)
% -~
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- SEMESTER ~1/11
PAPER: ASSOCIATED CORE COU REE, AC (THEORY
For other Department/Discinlines

Mid Semest
d Semiester  End Semester Total

Exam Exam : _ Credits: 03
Full Marks 15 60 75
: cation of N urs
Pass Marks 08 23 30 Duration of Course: 45 ho

Time " 1 hours 3 hours

lastructions for Question Setter .

" Mid Semester Examination (MSE): 1 Mrs.
The Mid'Semester Examination shall have two companents.
{a) One Semester Internal Assessment Test (SfA}: 10 Marks.

There will be three questions of 05 marks each, out of which two are to be answered. Fach question may be
subdivided into two or mare parts

(b} Class Attendance Score {CAS} & Day to day activities {DDA): 5 marks.

.(Attendance: Up to 45%=1 mark; 45.01-55%=2 marks; 55.01-65%=3 marks; 65.01-75%x=4 marks; >75% = 5 marks)

End Semester Examinatlon (ESE): 3 Hrs.

There will be two groups of questions.

Group A is compulsory and will contain two questions, Q. No. 1 (A) will be multiple/fill in the biank/very short type

five guestions of 1 mark eath, Q. No. 1 {8) will cantain two short answer type questions {max.50 words) each of 5
marks, '

GroupB will contain descriptive type five questions of 15 marks each, out of which any three are to be answered, .

S T T

L T g L LR e T T AT E A T T A g

LIBRIA, GENERAL ORGANIC CHEMISTRY
& ALIPHATIC HYDROCARBONS

Section A: Physical Chemistry-1 20 hours

Unit 1: Chemical Energetics _ _ 8 hours
Important principles and definitions of thermochemistry. Concept of standard state and standard
enthalpies of formations, integral and differential enthalpies of solution and dilution. Caleulation
of bond energy. bond dissociation energy and resonance energy from thermochemical data.
Variation of enthalpy of a reaction with temperature — Kirchhoff’s equation. effect of preésm

‘e on
enthalpy, Adiabatic flame temperature.
Wf’
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Unit 2: Chemical Equilibrium ' 6 hours
Frec encrgy change in a chemical reaction. Thermodynamic derivation of the taw of chemical
equilibtium. Distinction between AG and AG®, Le Chatelier's principle. Definitions of KP, KC
and KX, Refationships between Kp, Kc and Kx for reactions involving ideal gases.

Unit 3: Yonic Equilibria | 6 hours

Strong, modetate and weak electrolytes, degree of ionization, factors affecting degree of
ionization, ionization constant and ionic product of water. [onization of weak acids and bascs.
PH scale, common fon effect. Sait hydrolysis-calculation of hydrolysis constant, degrec of
hydrolysis and pH for different salts.

Section B: Organic Chemistry-1 | ' 25 hours
Unit 3: Fundamentals of Organic Chemistry - ' 6 hours

E]ectronjc Displacements: Inductive Effect, Electromeric Effect, Resonance and
Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and
reactivity of organic molecules: Nucleophiles and electrophiles. Reactive Intermediates:
Carbocations, Carbanions and frce radicals. Aromaticity: Benzenoids and Hiickel’s rule.

- Unit 4: Stereochemistry - 8 hours

Conformations with respect 1o butane and cyclohexane. Interconversion of Wedge Formula,
Newmann, Sawhorse and Fischer representations. Concept of chirz]li[y {upto two carbon atoms),
Configuration: Geometrical and Optical isomerism; Enantiomerism, Diastereomerism and Meso
compounds). Threo and erythro: D and L. cis - trans nomenclature; CIP Rules: R/ S (for upto 2
chiral carbon atoms) and E /7 Z Nomenclature (for upto two C=C systems).

Unit 5: Aliphatic Hydrocarbons 11 hours
Functional group'approach for the following reactions (preparations & reactions) to be studied in

context to their structure.

Alkanes: _
(Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz rcaction, Kolbe’s synthesis,

from Grignard reagent. Reactions: Free radical Substitution: Halogenation.

Alkenes:
(Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes and

dehydrohalogenation of alkyl halides (Satyzeff’s rule): cis alkenes (Partial catalytic
" hydrogenation) and trans alkenes (Birch reduction), Reactions: cis-addition {alk. KMnO4) and
trans -addition (bromine), Addition of HX (Markownikoff’s and anti-Markownikoffs

addition).

Alkynes:
K W C en
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(Upto 5 Carbons) Preparation: Acetylene from CaC2 and conversion into higher alkynes: bY

dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides. Reactions:
formation of metal acetylides, addition of bromine and alkaline KMnO4.

Reference Books:
I.J.D. Lee: A new Concise Inorganic Chemistry, E L. B. S.
2.F. A, Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley, - _
3. Dougtas, McDaniel and Alexader: Concepts and Modcls in Inorganic Chemistry, John Wiley.

4. James E. Huheey, Ellen Keiter and Richard Keiter: Inorganic Chemistry: Principles of Structure
and Reactivity, Pearson Publication.

3. T. W, Graham Solomen; Organic Chemistry. John Wiley and Sons.

6. Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.
1. E. L. Elick: Stercochemistry of Carbon Compounds, Tata McGraw Hill,

8.1. L. Finar: Organic Chemisiry (Vol, I & I1). €, L. B. S,

* R.T. Morrison & R. N. Bovd: Organic Chemistry. Prentice Hall,

10, Arun Babl and B, S. Bahl- Advanced Organic Chemistry, S, Chand.
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_ SEMESTER /11 _
- PAPER: ASSOCT ATED CORE CO URSE, AC (PRACTICAL)
For other Depuartinent/Disciplines

Mid Semester  End Semester
Total

- Exam Exam ' Creditsr 01
Full Marks 25 25 | .
Pass Marks 10 10 Duration of Course: 30 hours

Instructions for Question Setter
End Semester Examination {ESE): 3 Hrs.

There wilt be two graups of questions.

Group A Is compulsory and will contain Questions/experiments to be performed in the laboratory and report that
in the note book/Answer book: 15 marks.
Group B wilf contains

"B Class RecordsiNote book: 63 marks

(7Y Vivavoce: 05 marks

Section A: Physical Chemistry

Thermochemistry

1. Determination of heat capacity of calorimeter for different volumes. .

2. Determination of enthalpy of neutratization of hydrochloric acid with sodium hydroxide. lonic
equilibria pH measurcments ' '

a) Measurement of pH of different solutions like acrated drinks, fruit juices, shampoos and soaps
{use dilnte solutions of soaps and shampoos to prevent damage to the glass electrode) using
pHmeter,

b) Preparation of buifer solutions: {1} Sodium acetate-acetic acid. Measurement of the pH of
buffer solutions and comparison of the values with theoreticul values.

¢} Study of the solubility of benzoic acid in water,

Section B: Organic Chemistry
I. Detection of extra elements (N, S. Cl, Br. 1} in organic compounds (containing upto tw:
elements)
2. Determination of M.P./B.P,

0 exlra
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Reference Books: o
L. Vogel's Qualitative Inorganic Aanlysis, A1, Vogel, Prentice Hall, 7th Edlii(?n.
2, Vogel’s Quantitative Chemical Analysis, A.I. Vogel, Prentice Hall, 6th Edit;(.m.
3, Textbobk o!-‘Prﬁclicﬁl Organic Chemistry. A.I. Vogel , Prentice Hall, Sth edition.

5, Ori 1960,
4. Practical Organic Chemistry, F. G. Mann, & B. C. Saunders, Orient Longman, 196

Page | 23

'



HEMISTRY
MULTIDISCIPLINARY COURSE
MDC)

L



K

s

€

BT T

LI 7§

s

%

-

R T

-y

&.'1

-

*F

MULTIDISCIPLINARY COURSE (MDC) - CHEMISTRY

Credits: 03

Duration of C()ursé: 45 hours

tnstructions for Question Setter

End Semester Examination (ESE); 3 Hrs.

There will be two groups of questions, . :

Group A is compulsary and will-contain two quastions. Q. No. 1 will be muitiple/Fill in the blank/very short type five
questions of 1-mark each. Q. No. 2 & 3 will contain two short answer type questions each of 5 marks.

Group B will contain descriptive type six {Q. No. 4 to 9} questions of 15 marks each, out of which any four are to be
answered. :

UNIT I: Atomic Structure: . 07 hours

Bohr’s theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de Broglie
equation,

Heisenberg’s Uricertainty Principle and its significance, Quantam numbers and their significance.
Pauli’s Exclusion Principle, Hund’s rule of maximum multiplicity, Aufbau’s principle and its

limitations, Variation of orbital energy with atomic number.

UNIT I: Periodicity of Elements: | | 07 hours

Basic ideas of the following periodic properties- _ ,
(a) Effective nuclear charge, shielding or screening effect, Slater rules,
(b) Atomic radii
{c) Ionic¢ and crystal radii.
(d) Covalent radii
{e) Ionization enthaipy.
{f} Electron gain enthaipy :
{g} El‘ec_tfonegativity, Pauling’s/ Mulliken’s/ Allred Rachow’s/ and Mulliken-Jaffe's
electronegativity scales.

Page | a5
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UNIT III: Chemical Bonding:

12 ﬁours

lonic bond: Defination, General characteristics, Factors favouring formation of fonic bond.
Covalent bond: Lewis structure, Valence Bond theory (Heitler-London approach). Energetics
of hybridization, equivatent and non-equivalent hybrid orbitals. Bent’s rule, Resonance and

: . : i ic and
resonance energy, Molecular otbital theory. Molecular orbital diagrams of diatomic

simple polyatomic molecules N, Oz, Ca, By, Fz, Valence shell electron pair repulsion theory

(VSE’PR), shapes of simple molecules and ions éontaining lone pairs and bond paifs of
electrons, multiple bonding (o and = bond approach) and bond lengths.

Covalent character in ionic compounds, polarizing power and pofarizability. Fajan’s rules and

consequences of polarization, _
Ionic character in covalent compounds: Bond moment and dipole moment. Percentage ionic

character from dipole moment and electronegativity difference. .
Weak Chemical Forces: Hydrogen bonding: definition, types of hydrogen bond, Effect of

hydrogen bonding on physical and chemical properties.

"UNIT IV: Basics of Organic Chemistry-I: 05 hours

Organic Compounds: Classification and Nomenclature.
Electronic Displacements: Inductive, electromeric resonance and mesomeric effects,
hyperconjugation and their applications; Dipole moment; Organic acids and bases; their

relative strength.

UNIT V: Basics of Organic Chemistry-II: | 05 hours

Reaction mechanism, Homolytic and Heterolytic fission with suitable examples. Curly arrow
rules, formal charges;

Electrophiles and Nucleophiles; Nucleophlicity and bésicity; Types, shape and their relative
stability of Carbocations, Carbanions, Free radicals and Carbenes.

Introduction to types of organic reactions and their mechanism: Addition, Elimination and
Substitution reactions.

UNIT VI: Ionic equilibria: | | 09 hours

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of

ionization, ionization constant and ionic product of water. Jonization of weak acids and bages
] iy
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pH scale, common ion effect; dissociation constants of mono-, di-and triprotic acids (cxact

" treatment).

Buffer solutions; derivation of Henderson equation and its applications; buffer capacity,

buffer range, buffer action and applications of buffers in analytical chernistry and -

biochemical processes in the human body.
Solubility and solubility product of sparingly soluble salts —applications of solubility product

principle.

Referen ces Books-
1.Inorganic Chemistry by J. D. Lee
2.Inorganic Chemistry by Puri Sharma Kalia
3.Organic Chemistry by A Bahl and B. 8. Bahl
4.Organic Chemistry Volume-1 by L L. FINAR
5.Physical Chemistry by Puri Sharma Pathania
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