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BACHELOR OF SCIENCE
Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 50%
marks. As regards admission on reserved category seats government rules will be applicable.

SCHEME OF EXAMINATION

The number of the paper and the maximum marks for each paper together, with the minimum marks
required to pass are shown against each subject separately. It will be necessary for a candidate to pass in
the theory as well as the practical part of a subject/paper, wherever prescribed, separately.

Classification of successful candidates shall be as follows:

First Division 60% of the aggregate marks prescribed in Semesters
I to VI taken together

Second Division 50%

All the rest shall be declared to have passed the examination.

A For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical
separately).

A No division shall be awarded in Semesters [ to V.

A Whenever a candidate appears for a due paper examination, she will do so according to the syllabus
in force.

A A candidate not appearing in any examination/absent in any paper of term end examination shall be
considered as having DUE in those papers.

End Semester Examination Pattern
Maximum Marks : 50 Duration: 2% Hrs.
Section A 10 * 1 =10 marks

Contains 10 Questions of 1 mark each & all are compulsory to do.
Three questions from each unit (but 4 questions from one unit)
3 + 3+ 4 =10 Questions
Section B 3+3+4 = 10 marks
Contains 3 questions with internal choice ( Two questions from each unit).
(2 Questions of 3 marks & 1 Question of 4 marks )
Student has to do 3 questions and at least one question from each unit.
Section C 3 * 10 =30 marks
Contains 3 questions with internal choice (Two questions from each unit).
Each Question carries 10 marks.
Student has to do 3 questions and at least one question from each unit.
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End Semester Practical Examination Pattern

Maximum Marks: 40 Duration : 4 Hrs.
Note:
1. A Laboratory Exercise File should be prepared by each student for each practical paper and
should be submitted during practical examinations.
2. One internal and one external examiner shall conduct two practical exams, in a day, of a batch of
60 students.
3. Duration of practical exam is 3 hours.
4. Practical of 40 marks distribution is as under:
Distribution of Marks for Practical:
Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10* marks

Duration of practical exam is 4 hours.

Practical of 40 marks distribution is as under:
a. 30 marks for practical examination exercises. Chemistry
b. 5 marks for Viva-voce
c. 5 marks for Laboratory Exercise File

Course Structure in Semester — I

Compulsary
Paper Code | Paper Title Credits | Max Marks | Min Marks | Duration
GEN-101 | General English 2 50 20 1 Hr.
Optional
Chemistry
Contact Total Marks Min.
Paper Code Non;e;)n clature Hours Credits 1\1/}/1 a)l({. Pass Duration
ot Faper Per Week CIA | ESE A8 | Marks
CHE - 101 | Inorganic Chemistry 03 03 25 50 75 30 2 % hrs
CHE -102 Organic Chemistry 03 03 25 50 75 30 2% hrs
CHE -103 Practical 04 02 10 40 50 20 4 hrs
GEN 101 — General English
Max. Marks: 50 Min. Marks: 20
Credit: 2 Duration: 1 Hr

Learning Outcome:
On successful completion of the course, the students will be able to:
1. Familiarise the students with the different concepts of Grammar.

2. Enhance the reading and writing skills of the students.
3. Develop a practice of using idioms and phrasal verbs in everyday conversations.

Unit I
SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive
and Direct Indirect), Modals, Tense usage, Homophones and Homonyms,

e IDIOMS
A penny for your thoughts 2. Actions speak louder than words
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3. At the drop of a hat 22. In the heat of the moment
4. Ball is in your court 23. Kill two birds with one stone
5. Barking up the wrong tree 24. Last straw
6. Beat around the bush 25. Let sleeping dogs lie
7. Best of both worlds 26. Let the cat out of the bag
8. Bite off more than you can chew 27. Make a long story short
9. Blessing in disguise 28. Miss the boat
10. Burn the midnight oil 29. Off one's rocker
11. Can't judge a book by its cover 30. Once in a blue moon
12. Cross that bridge when you come to it 31. Piece of cake
13. Cry over spilt milk 32. Put wool over other people's eyes
14. Curiosity killed the cat 33. See eye to eye
15. Don't count your chickens before the eggs 34. Sit on the fence
have hatched 35. Speak of the devil!
16. Don't put all your eggs in one basket 36. Take with a grain of salt
17. Every cloud has a silver lining 37. Taste of your own medicine
18. Feel a bit under the weather 38. To hear something straight from the horse's
19. Give the benefit of the doubt mouth
20. Hear it on the grapevine 39. A Picture paints a thousand words
21. Hit the nail on the head 40. Method to my madness

Phrasal verbs

Break: Break away, Break down, Break off, Break up
Bring: Bring about, Bring in, Bring up, Bring down
Come: Come by, Come across, Come upon

Carry: Carry out, Carry on, Carry off, Carry over

Call: Call on, Call off, Call at

Get: Get Along, Get Away, Get By, Get Through, Get Over
Give: Give up, Give away, Give in

Hard: Hard up, Hard of hearing, Hard to please

Look: look after, look into, look forward to, look up to
10 Put: put out, put off, put up, put up with

11. Run: run after, run down, run over, run out of

12. Take: take after, take up, take to

XNk~ e

Unit 11
Comprehension, Précis writing

Unit 111
Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing
Reference Books:

e A Practical English Grammar (Oxford Paper Back) : A.J. Thomson

e Intermediate English Practice Book ( Orient Longman ) : S.Pit Corder :

e Strengthen Your English (OUP 1973) :Bhaskaran and Hordburgh

e The English Errors Of Indian Students (OUP) :T.1.h. Smith — Pearce

e A Practical Course of English ( Ramesh Book Depot, Jaipur) :1.LK. Sharma and V.D. Singh

CHE - 101: Inorganic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 %; Hrs
Learning outcomes:
Learning outcomes:
On successful completion of the course the student will be able to-
1. Interpret atomic structure and discuss various periodic properties.
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2. Summarize nature of covalent bonds and properties of ionic solids.
3. Discuss the concept of nuclear chemistry and radioactivity.
Unit -1
1. Atomic Structure
Idea of de-Broglie matter waves, Heisenberg uncertainty principle, Schrodinger wave equation,
significance of y and y %, quantum numbers, atomic orbitals- shapes of s, p, d orbitals, Aufbau Principle,
Pauli’s Exclusion principle, Hund’s rule of maximum multiplicity, (n+1) rule, Electronic configurations
of the atoms, stability of half-filled and completely filled orbitals, anomalous electronic configurations.
2. Periodic Properties
Atomic and ionic radii, ionization enthalpy, electron gain enthalpy and electronegativity- definition,
methods of determination and trends in periodic table, applications in predicting and explaining the
chemical behaviour.
Unit - IT
1. Chemical Bonding
Covalent Bond — Valence bond theory and its limitations, various types of hybridization and shapes of
simple inorganic molecules and ions, Valence shell electron pair repulsion (VSEPR) theory to NHj,
H;0", SE4, CIF5, ICl, and H,O, MO theory, homonuclear and heteronuclear (CO and NO) diatomic
molecules, Comparison of VB and MO approaches.
2. Ionic Solids
Lattice defects, semiconductors, Lattice energy and Born-Haber cycle, solvation energy and solubility of
ionic solids, polarizing power and polarisability of ions, Fajan’s rule.
Unit - 11T
1. Nuclear Chemistry
Introduction, fundamental particles of nucleus, concept of nuclides and its representation, types of
nuclides- isotopes, isobars, isotones and nuclear isomers, stability of nucleus (n/p ratio).
2. Radiochemistry
Introduction to radioactivity, Natural and Artificial radioactivity, Radioactive Disintegration,
disintegration series, Radioactive Displacement Law, rate of radioactive decay, Half-life and Average
life, applications of radioactivity, binding energy and its calculation, mass defect and its calculation,
Nuclear reactions: Bethe’s Notation for nuclear reactions, Spallation, Nuclear fission and Nuclear fusion
Reference Books :
J.D.Lee: A New Concise Inorganic Chemistry, E.L.B.S.
F.A.Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.
Douglas, McDaniel and Alexande: Concepts and Models in Inorganic Chemistry, John Wiley.
D.F.Shriver and P.W.Atkins: Inorganic Chemistry, Oxford University Press.
G.L.Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication.
Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd.
Puri, Sharma, Kalia: Text book of Inorganic Chemistry, Vishal publications, Jalandhar.
H.J. Armnikar: Essentials of Nuclear Chemistry, New age International Publishers.

CHE - 101 3r1d e ™4

Jfferpad 3w 1 75 dH 3 5:30

Bfee : 3 arafer: 2 % e
so18 |
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CHE - 102 Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 % Hrs
Learning outcomes:
On successful completion of the course the student will be able to-
1. Predict structure and bonding in common organic molecules and mechanism of organic reactions.
2. Review the preparation and chemical reactions of alkanes and cycloalkanes.
3. Summarize the chemical behaviour of alkenes, dienes and alkynes.
Unit -1
1. Structure and Bonding
Hybridization, bond length and bond angles, bond energy, Vander Waals interactions, inclusion
compounds, clatherates, charge transfer complexes, resonance, hyperconjugation, inductive and field
effects, hydrogen bonding.
2. Mechanism of Organic Reactions
Curved arrow notation, drawing electron movements with arrows, half-headed and full headed arrows,
homolytic and heterolytic bond fission, Types of reagents- electrophiles and nucleophiles, Types of
organic reactions, Energy considerations, Reactive intermediates- carbocations, carbanions, free
radicals, carbenes, arynes and nitrenes (with example).
Unit — 1T
1. Alkanes
Methods of preparation (with special reference to Wurtz reaction, Kolbe reaction, Corey-House
reaction and decarboxylation of carboxylic acids), physical properties and chemical reactions of
alkanes, Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity.
2. Cycloalkanes
Nomenclature, methods of preparation, chemical reactions, Baeyer’s strain theory and its limitations,
Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings, cyclopropane ring:
banana bonds.
Unit — 1T
1. Alkenes
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Methods of preparation, mechanism of dehydration of alcohols and dehydrohalogenation of alkyl
halides, regioselectivity in alcohol dehydration- Saytzeff rule, Hoffmann elimination, physical
properties and relative stabilities of alkenes, Chemical reactions of alkenes-mechanisms involved in
hydrogenation, electrophilic and free radical additions, halogenation, hydrohalogenation,
Markownikoff’s rule, hydroboration-oxidation, oxymercuration-reduction, epoxidation, ozonolysis,
hydration, hydroxylation and oxidation with KMnQy, Substitution at the allylic and vinylic positions of
alkenes.

2. Alkynes
Methods of preparation, chemical reactions of alkynes- hydrogenation, halogenation,
hydrohalogenation, hydration, hydroboration and hydroxylation, ozonolysis of alkynes, acidity of
alkynes, mechanism of electrophilic and nucleophilic addition reactions, metal-ammonia reductions and
oxidation.

3. Dienes- Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes.
Structure of allenes and butadiene method of formation, polymerization. Chemical reactions- 1,2 and
1,4 additions, Diels-Alder reaction.

Reference Books:
e T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons.

Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.

I.L.Finar: Organic Chemistry (Vols. 1 & II), E.L.B.S.

Jerry March: Advanced Organic Chemistry, John Wiley and Sons.

R.T.Morrison & R.N.Boyd: Organic Chemistry, Prentice Hall.
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CHE-103 Practical
Max. Marks : 50 Min. Marks: 20
Credit: 02 Duration:4 Hrs
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry

1. Inorganic Chemistry
Semi-micro Analysis- separation and identification of four ions, cation analysis from Groups I, II, III, IV,
V and VI, anion analysis including interfering radicals.

2. Organic Chemistry
Laboratory Techniques(Any Three)
a) Calibration of Thermometer
80-82° (Naphthalene), 113.5-114° (Acetanilide)
132.5-133° (urea), 100° (Distilled Water)
b) Determination of Melting Point
Naphthalene 80-82° ,Benzoic acid 121.5-122°
Urea 132.5-133 °, Succinic acid 184.5-185°
Cinnamic acid 132.5-133° Salicyclic acid 154.5-158 °
Acetanilide 113.5-114° m-Diniitrobenzene 90°
p-Dichlorobenzene 52° Aspirin 135°
¢) Determination of boiling points
Ethanol 78°, Cyclohexane 81.4° , Toluene 110.6°, Benzene 80°
d) Mixed melting point
Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1)
e) Distillation
Simple distillation of ethanol-water mixture using water condenser.
Distillation of nitrobenzene and aniline using air condenser
f) Crystallization
Concept of induction of crystallization
Phthalic acid from hot water (using fluted filter paper and stemless funnel)
Acetanilide from boiling ethano
Benzoic acid from water
g) Decolorisation and crystallization using charcoal
Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.
Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed with 0.3 g of
Congo red using 1 g decolorising carbon) from ethanol.
h) Sublimation (Simple and Vacuum)
Camphor, Naphthalene, Phthalic acid and Succinic Acid.
Reference books
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw Hill.
o R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.
J.B.Yadav: Advanced Practical Physical Chemistry, Vol. I-Physical, Goel Publishing House.
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e J.N. Gurtu and R. Kapoor : Advanced Experimental Chemistry, Vol. I-Physical, S Chand & Co.
o Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman.
SCHEME OF PRACTICAL EXAMINATION-
Max. Marks: 40

1. Inorganic Chemistry- 20
2. Organic Chemistry — 10
3. Viva- 5
4. Record- 5
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Course Structure in Semester — 11

Compulsary
Paper Code | Paper Title Credits | Max Marks | Min Marks | Duration

GEN-102 | General Hindi 2 50 20 1 Hr.
Optional

Chemistry
Contact Total Marks Min.

aper N"(‘)‘;"I',‘:ll;tr“re Pgi;?e ) Credits ——— - hﬁi’l‘m Nll)::ls(s Duration
CHE-201 | Physical Chemistry 03 03 25 50 75 30 2 VY5 hrs
CHE-202 | Organic Chemistry 03 03 25 50 75 30 2 % hrs
CHE-203 | Practical 04 02 10 40 50 20 4 hrs
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CHE - 201 Physical Chemistry

Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 ' Hrs
Learning outcomes:

On successful completion of the course the student will be able to-

1. Predict properties of solid state and colloidal states of matter.

2. Review various phenomenon of gaseous state.

3. Summarize the properties of dilute solutions and explain colligative properties.
Unit I

1. Solid State

Definition of space lattice, unit cell, Laws of crystallography- (i) Law of constancy of interfacial angles
(i) Law of rational indices (iii) Law of symmetry, Symmetry elements in crystals, Wiess parameter
system, Millar’s indices, X-ray diffraction by crystals - Derivation of Bragg’s equation.
Colloidal State
Definition of colloids, classification of colloids, Solids in liquids (sols): properties- kinetic, electrical,
electrosmosis; stability of colloids, precipitation of colloid, protective action, Hardy-Schulze law, gold
number, Liquids in liquids (emulsions): types of emulsions, preparation & application,
deemulsification, Emulsifier, Liquids in solids (gels): classification, properties and application, general
applications of colloids.

Unit II
Gaseous States
Postulates of kinetic theory of gases and derivation of the kinetic gas equation, Deviation of real gases
from ideal behaviour, compressibility factor, causes of deviation, Vander Waals equation of state.
Critical Phenomenon: PV isotherms of real gases, continuity of states, isotherms of Vander Waal’s
gases, relationship between critical constant and Vander Waal’s constants, calculation of Vander
Waal’s constant.
Molecular velocities: Root mean square, average and most probable velocities, Qualitative discussion
of the Maxwell’s distribution of molecular velocities, collision number, mean free path and collision
diameter, Liquefaction of gases (by various methods).

Unit III
Solutions, Dilute Solutions and Colligative Properties
Types of solution, Ideal solutions and Raoult’s law, deviations from Raoult’s law — non-ideal solutions,
methods of expressing concentration of solutions, activity and activity coefficient, Dilute solution,
colligative properties, relative lowering of vapour pressure, molecular mass determination, Osmosis,
law of osmotic pressure and its measurement, calculation of osmotic pressure, determination of
molecular mass from osmotic pressure, Elevation of boiling point and depression in freezing point,
Experimental methods for determining various colligative properties, Abnormal molar mass, degree of
dissociation and association of solutes.

Reference Books:

P.W.Atkins: Physical Chemistry, Oxford University Press.

G.W.Castellan: Physical Chemistry, Narosa Publishing House.

G.M.Barrow: Physical Chemistry, Tata McGraw Hill.

Puri, Sharma, Pathania: Principles of Physical Chemistry, Vishal publication.
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sars 11

faeram, ag faca qer svpaea pored

faetas & gaR, ey fdaad 3R A&l ¥, el 7| A faeer — smreel ey, faea ot
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T/ H Iyufer ordwHd, vfdd goudE AUk, URIERUT, WRRRO g9 | qor gqeT iR,
WRIERVT M A 3MUIfdes GFAM FERol, q@odie d§ I~ d1 39e eaaae fafr=T s
TorEl B FEiRT Ba @ yriie AR, S[mMT e e, e den Sare o
HAT |

CHE - 202 Organic Chemistry

Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 %2 Hrs
Learning outcomes:
On successful completion of the course the student will be able to-

1. Identify the stereochemistry of organic compounds.

2. Assess the aromaticity of arenes and electrophilic substitution reactions.

3. Compare the reactivity of alkyls and aryl halides.

Unit -1
Stereochemistry of Organic Compounds
Optical isomerism-elements of symmetry, molecular chirality, enantiomers, stereogenic centre, optical
activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centres, diastereomers,
threo and erythro diastereomers, meso compounds, resolution of enantiomers, inversion, retention and
racemization, Newman projection and Sawhorse formulae, Fischer and flying wedge formulae, Difference
between configuration and conformation, Relative and absolute configuration, sequence rules, D & L and R
& S systems of nomenclature, Geometric isomerism- determination of configuration of geometric isomers,
E & Z system of nomenclature, geometric isomerism in oximes and alicyclic compounds, Conformational
isomerism- conformational analysis of ethane and n-butane, conformations of cyclohexane, Qualitative
treatment of stability of chair and boat conformations of cyclohexane, axial and equatorial bonds,
conformation of mono substituted cyclohexane derivatives.
Unit — 11

1. Arenes and aromaticity
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Structure of benzene: molecular formula and Kekule structure, MO picture Stability of benzene,
resonance structure, Aromaticity: Huckel rule, aromatic ions.
Side chain reactions of benzene derivatives, Birch reduction, Methods of formation and chemical
reactions of alkylbenzenes, alkynylbenzenes and biphenyl.

2. Aromatic electrophilic substitution- General pattern of the mechanism, role of sigma and pi-
Complexes, Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel-Crafts
reaction, Energy profile diagrams, activating and deactivating substituents, orientation and ortho/para
ratio.

Unit — I

Alkyl and Aryl halides

Alkyl halides- Methods of preparation, chemical reactions, Mechanisms of nucleophilic substitution

reactions of alkyl halides, SN? and SN' reactions with energy profile diagrams, Polyhalogen compounds:

chloroform, carbon tetrachloride.

Aryl halides- Methods of preparation of aryl halides, nuclear and side chain reactions, The addition

elimination and the elimination-addition mechanisms of nucleophilic aromatic substitution reactions,

Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides, Synthesis and uses of DDT and BHC.

Reference Books:

e R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.

T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.

Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman

L.L.Finar: Organic Chemistry (Vols. 1 & 1), E.L.B.S.

Jerry March: Advanced Organic Chemistry, John Wiley and Sons.

o E.L.Eliel: Sterochemistry of Carbon Compounds, Tata McGraw Hill.

CHE - 202 - $1d1&% R+

JAferpad 3idb ;75 gAdH 3P 30
Bfec : 3 Jafer : 2% E

go1s |
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YO qAT IRFNGRO, =gHA U&UoT Tl A gF, hIR TAT BargTdel JF, AHU0 a1
f[=am o oo afTuferes e fRuer Hwuor, oA | D & L der R-S e ugf |
S goragar — S FAEafadl @ o= FaiRe & ugfa, E-Z amexor siffdarsa aon
ferarfderad ATl § SfAfa \wTegar |
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THIT B FHUI |
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M |

IF @1 UTed el Bl AMAHAY, g9 Jqerd | Tehel doild, Uchlssd dofl Tl arghi-icl
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(@) Rnifesd goragiAEg gfawenus fifpa —

AH AAHANAE, o TAT T FRAl BT ANTE ATGLIDRYT, SATSTHDHRYT, Feb BRI, HRINBRT,
flhsal wde siAfhar &1 sifhar Al ol Wdsd Mg Afhgor dorr faafhaor g,
afafa=arT aiferl — U7 SrguTa |
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sorg 111

(31) Ufewa qom ¢Ra 2arss — Ufewa ass — foxas faftrlt, e sifafeam, Sfewma
gollgs &1 A1fAd e favenys fafhar &1 fharfafd, Hoil Wwgar 3 dfed SN1 dem SN»
JAAfHATY | Sgearer AIMEH — FARIBH BT CSTFARTSS |
URe dclrss — R fAfeRdl, e dor ured sigen sWfhary, anmede e, e —
TG foharfafer, Afdeerer Wifes ufiaremus ifAfhar | Tasd gdss, A edrss, Uedhd
2SS TAT VRS 2olrgs a1 e siffssameiiear, DDT dem BHC &1 faves 9 Wi SuanT |

CHE - 203 Practical
Max. Marks : 50 Min. Marks: 20
Credit: 03 Duration : 4 Hrs
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry

a. Organic Chemistry
Qualitative Analysis
Detection of extra elements (N,S and halogens) and functional groups (phenolic, carboxylic, carbonyl,
esters, carbohydrates, amines, amides, nitro and anilide) in simple organic compounds.
b. Physical Chemistry (Any Five)
1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ ethyl acetate catalyzed by
hydrogen ions at room temperature.
To study the effect of acid strength on the hydrolysis of an ester.
To compare the strengths of HCI and H,SO4 by studying the kinetics of hydrolysis of ethyl acetate.
To study kinetically the reaction rate of decomposition of iodide by H,O,.
To study the distribution of iodine between water and CCly4
To study the distribution of benzoic acid between benzene and water.
To prepare arsenious sulphide sol and compare the precipitating power of mono-,bi- and trivalent
anions.
8. To determine the percentage composition of a given mixture (non interacting systems) by viscosity
method.
9. To determine the viscosity of amyl alcohol in water at different concentrations and calculate the
excess viscosity of these solutions.
10. To determine the percentage composition of a given binary mixture by surface tension method
(acetone & ethyl methyl ketone).
Reference Books:
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&l11, Tata McGraw Hill.
e R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.
e J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I- Physical, Goel Publishing House.
e J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
o Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman.

NV A WD

SCHEME OF PRACTICAL EXAMINATION-
Max. Marks: 40
1. Organic Chemistry- 15
2. Physical Chemistry — 15
3. Viva- 5
4. Record- 5
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CHE - 203 yraifis

JAferad sid: 50 a4 3d 20
Bfee @ 2 Jafer 1 4 =2
1. DTS A

omAd fagdeor — NS T gaow wWew, fhas G wierr (e,
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1.
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N o g s

®
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TSR STl J(UEeHd W T ATHY & U9Td BT eI |

Uil THIee & ofcl 3ee &) fad! & e gRT HCl a@om HzSO4 &1 3t |rHed

ST hNAT |

IS BT H202 gRT faeed &1 3eaa |

STl BIed 2T FlRTgS H TSI fIdR0T BT 31eqd |

STl JofF H Iwollsd 3] & fAaROT BT 31y |

MM AowTgs Al s dom a9, fg aom 3 Saioi 3=l &1 J19eiqor e/¥ar &
|

%a;lra s (A9 grexfaeT Rren) &1 ufierd dued (Faear fafr |) sa s |

Ui Uehlaiad @ i drsdl R, 9T § fOReifRiar srd a1 den 349 fJea a1

(N

fIRBTRIAT &I ITOTET HRAT |

10. g8 a-a fafyr & fgaivft fsror &1 uftera Haed s e (Tiied den ufdre #fdre

BHIeH)
Course Structure in Semester — I11
Compulsary
Paper Code | Paper Title Credits | Max Marks | Min Marks | Duration
GEN-103 Environmental Studies 2 50 20 1 Hr
Optional
Chemistry
Contact Total Marks Min. Exam
Nomenclature . Max. .
Paper Code f Paper Hours Credits Marks Pass Duratio
ot tap Per Week CIA ESE Marks n
CHE - 301 | Inorganic Chemistry 03 03 25 50 75 30 2 % Hrs
CHE - 302 | Organic Chemistry 03 03 25 50 75 30 2 % Hrs
CHE - 303 Practical 04 02 10 40 50 20 4 hrs
GEN-103: Environmental Studies
Max. Marks: 50 Min. Marks: 20
Credit: 02 Duration : 1 Hrs

Unit I: Natural Resources

Renewable and Non Renewable resources:
e Natural resources and associated problems

a.

Forest resources: Use and over exploitation, deforestations, case studies Timber extraction,
mining , dams and their effects on forests and tribal people.
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b. Water resources: Use and over utilization of surface and groundwater, floods, drought, conflict
over water, dams — benefits and problems

c. Mineral resources: Use and exploitation , environmental effects of extracting and using mineral

resources.

d. Energy resources : Growing energy needs, renewable and non renewable energy sources, use of

alternate energy sources.

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion and

desertification.
Role of an individual in conservation of natural resources
Equitable use of resources for sustainable lifestyles.
Unit II: Ecosystem
Concept of Ecosystem
Structure and function of an ecosystem
Producers, consumers and decomposers,
Energy flow in the eco system
Ecological succession
Food chains, food webs and ecological pyramids.
Virus - COVID
HIV / Aids — causes and precaution
Climate change, global warming, Acid Rain, Ozone layer depletion
Photochemical smog
Unit I11: Biodiversity and its conservation
Introduction — Definition: genetics, species and ecosystem diversity
Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option values
Hot spots of biodiversity
Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts
Endangered and endemic species of India
Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity
Environmental Pollution
Causes , effects and control measures of:
a. Air pollution
b. Water pollution
c. Soil pollution
d. Noise pollution

GEN-103 : YgiqRoT fasm=

: 50 [ 3D : 20
. 02 3afey : 16

SPIS 1-ATPpfde darH

9 HEHEE . SUANT U9 JARTNYOT | g1l b egde |, ferR epyvr, @+9 vd 39
g1 gd o SRl W g

AN T T |

ol dEeE - START Ud J1faenyer | @iee d9eE & SuAT Ud Asey & gfaref
UHTd, B e |

Holl GAEE  : 9] g ol FATIBAN, TAFIDHROT Td FAAIBRUT Sroll HHEA |, Sl
AT BT dbfodd SUANT B 3T |

AR A U AN | RTEed | WS @ JaT JIURET U HORIATHRT |
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Ui HAEAI & HRe0 § Afddd YAd! Fad Siiaraai & foly FAesl o Suga
SUANT

|
ghls 11 — gRRfa®! a3

o UIRRfTDI TF I NEIROT |
o UIRRAfTHT TF BT FEAT UG BRI |
o IUEH , SUHIKI, JYUCH |
o UIRReIfP SrgehAv |
o T el , Wreollel, Ud qIRReffde] wu |
e fWmor - COVID

9

o T3S 4/ TSH (BRI AR YaTE)
o SieTary URacH, d¥ge a9 gfg, rFrayl, IR &Rol

o WICIHHIBA I |

ghIs YW 11 — 99 fafdudr va w=eror
o URTI — URYTT, SIHM, USTdg Ua  aTiRRerfad! fafdedr |
o SigfAfaedr &1 Hecd |, SUNIT STARAT, SATSHIT SYAIAT, ATHSTD Afdd e

o SIARIfITAr & @R : aTery, ayiEal & RieR |, Ada a=wlrEl & 9=
foRremIT |

o WRA B fIJWIIT Ud I FTadl |

o OIF fAMAEAT BT HREAV : W AT TG U4 AT AR |

o TURWINI, BRUI, Y9G Ug -RIF0T IUM |
o drY UGyl
o Sidl Ugmul
o Fal Uguul
o &I UgyIl
CHE - 301: Inorganic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 %2 Hrs

Learning outcomes:
On successful completion of the course the student will be able to-
1. Assess the chemistry of the first, second and third transition series.
2. Predict chemical properties of Coordination compounds, Lanthanides and Actinides.
3. Discuss oxidation - reduction behaviour and aqueous and non aqueous solvents.
Unit — I
Chemistry of Elements of First, Second and Third Transition Series
Characteristic properties of d-block elements, Periodic variation with special reference to electronic
configuration, Atomic radii, Density, lonisation Potential, Melting Point, variable Oxidation state,
colour, magnetic, catalytic properties and ability to form complexes.
Unit - II
1. Coordination Compounds
Werner’s coordination theory and its experimental verification, effective atomic number concept,
chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence
band theory of transition metal complexes, Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu
(coordination numbers 4 and 6), limitations of VBT
17
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2. Chemistry of Lanthanides
Electronic structure, oxidation states, ionic radii and lanthanide contraction, complex formation,
separation of lanthanides (ion-exchange method only).
3. Chemistry of Actinides
General features and chemistry of actinides, similarities between the later actinides and the later
lanthanides, Comparison of actinides with lanthanides.
Unit - III
1. Acids and Bases
Arrhenius, Bronsted-Lowry, Lux-Flood, solvent system and Lewis concepts of acids and bases.
2. Non-aqueous Solvents
Physical properties of a solvent, types of solvents and their general characteristic reactions in non-
aqueous solvents with reference to liquid NH; and liquid SO,.
3. Oxidation and Reduction
Use of redox potential data-analysis of redox cycle, redox stability in water, Frost, Latimer and
Pourbaix diagrams.
Reference Books :
o J.D.Lee: A New Concise Inorganic Chemistry, E.L.B.S.

e F.A.Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.
e Douglas, McDaniel and Alexander: Concepts and Models in Inorganic Chemistry, John Wiley.
e D.F.Shriver and P.W.Atkins: Inorganic Chemistry, Oxford University Press.
e G.L. Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication.
e Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd
e Puri, Sharma and Kalia: Text book of Inorganic chemistry, Vishal publication, Jalandhar
CHE - 301 3[®1e T TR
e 3i® 75 gAdH AP 30
e : 03 Jafer 1 26
go1g |
@) gorw, fgda @ g d9or Aofl @ aa@l &1 WA — d 37 & Tl & TRES TorEE
[, JHEOHR TR, SORG 011 Td Hegel AT @l edr & a9y e # o1 # ayafcfan |
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CHE - 302 Organic Chemistry
Max. Marks: 75 Min. Marks: 30
Credit: 03 Duration: 2 ¥ Hr

Learning outcomes:
On successful completion of the course the student will be able to-
1. Assess the molecular structure using UV and IR Spectroscopy.
2. Summarize the reactivity of primary, Secondary and tertiary alcohols.
3. lllustrate the preparation and Chemical Reactions of Phenols, Ethers and Epoxides.
Unit-1
1. Spectroscopy
Electromagnetic Spectrum: Absorption Spectra
Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-Lambert law), molar absorptivity,
presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation, concept
of chromophore and auxochrome, Bathochromic, hypsochromic, hyperchromic and hypochromic shifts,
UV spectra of conjugated dienes and enones, Application of electronic spectroscopy and Woodward
rules for calculating A, of conjugated dienes and o, f — unsaturated carbonyl compounds.
Infrared (IR) absorption spectroscopy-molecular vibrations, Hooke’s law, selection rules, intensity
and position of IR bands, measurement of IR spectrum, fingerprint region, characteristic absorption of
various functional groups and interpretation of IR spectra of simple organic compounds.
Unit — IT
Alcohols
Monohydric alcohols- methods of formation by reduction of aldehydes, ketones, carboxylic acids and
esters, Hydrogen bonding, Acidic nature, Chemical reactions of alcohols, Differentiation of 1%, 2% and
3% alcohols.
Dihydric alcohols-nomenclature, methods of formation, chemical reactions of vicinal glycols,
oxidative cleavage [Pb(OAc)s and HIO,4 | and pinacol-pinacolone rearrangement.
Trihydric alcohols- nomenclature, methods of formation and chemical reactions of glycerol.
Role of alcohols in sanitization process against COVID- 19.
Unit - 111
1. Phenols
Structure and bonding, preparation of phenols, physical properties and acidic character, Comparative
acidic strengths of alcohols and phenols, resonance stabilization of phenoxide ion, reactions of phenols-
electrophilic aromatic substitution, acylation and carboxylation, Mechanisms of Fries rearrangement,
Claisen rearrangement, Gatterman synthesis, Hauben-Hooesch reaction, Lederer-Manasse reaction and
Reimer-Tiemann reaction.
2. Ethers and Epoxides
Methods of formation, physical properties, chemical reactions- cleavage and autoxidation, Ziesel’s
method.
Synthesis of epoxides, acid and base-catalyzed ring opening of epoxides, orientation of epoxide ring
opening, reactions of Grignard and organolithium reagents with epoxides.
Reference Books:
e R.T.Morrison & R.N.Boyd: Organic Chemistry, Prentice Hall.
e T.W.Graham Solomon: Organic Chemistry, John Wiley and Sons.
o Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
o L.L.Finar: Organic Chemistry (Vols. I & 1), E.L.B.S.
e Jerry March: Advanced Organic Chemistry, John Wiley and Sons.
e R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds, John
Wiley and Sons.
e Y.R. Sharma: Elementary Organic Spectroscopy, Principles and Chemical Applications, S.Chand

CHE - 302 ®Id < THTI
Jiferdad e : 75 gAdH 3P : 30
Bfee : 03 IJafy : 2 He
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ECaE |
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CHE - 303 Practical
Max. Marks : 50 Min. Marks: 20
Credit:02 Duration : 4 Hrs

Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry

1. Imorganic Chemistry
Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. Dilution 0.1 M
to 0.001 M solutions.
2. Quantitative Analysis
Volumetric Analysis (Any Four)
(i) Determination of acetic acid in commercial vinegar using NaOH.
(i1) Determination of alkali content-antacid tablet using HCL.
(ii1) Estimation of calcium content in chalk as calcium oxalate by potassium permanganate.
(iv) Estimation of hardness of water by EDTA.
(v) Estimation of ferrous and ferric by dichromate method.
(vi) Estimation of copper using thiosulphate.
Gravimetric Analysis.
(1) Analysis of Cu as CuSCN
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(i) Ni as Ni-dimethylglyoxime.
Reference Books:
e J. Bassett, R.C. Denney, G.H. Heffery and J Mendham: Vogel’s Textbook of quantitative Inorganic
Analysis (revised), ELBS.
o  W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press.
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&Il, Tata McGraw
Hill.
e R.K.Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS
SCHEME OF PRACTICAL EXAMINATION-
Max. Marks: 40

1. Calibration & Preparation of solution - 05

2. Volumetric Analysis - 10

3. Gravimetric Analysis - 15

4. Viva 05

5. Record 05

CHE - 303 9TaI{irs

JFferad 3id : 50 gAdH 3 : 20
BT : 02 Iafer : 4 =
S EACIECARIDE]

(31) ofer 9RI, fUUe 9 |RT BT ARHA | AG [detae w1 401 | (I &1 0.1M H 0.001M dqh
g:l:ﬂlmw ICEGEIN
IR fagater (@1 9R)
(i) NaOH & werar ¥ aeaiys RRe # vRifed ora S1d &= |
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(iii) I §RT a1 H Bfcer—™ @) AT Sfe?id el @ ©U H Sd $HRAT |
(iv) EDTA gRT ST &1 ®HoRdl SId &Rl |
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Core Structure in Semester — IV

Chemistry
Nomenclature Contact . Total Marks Max. Min. Exam
Paper Code f Paper Hours Credits Mark: Pass Duration
0 pe Per Week CIA ESE $ Marks uratio
CHE - 401 | Physical Chemistry 03 03 25 50 75 30 2 % Hr.
CHE - 402 | Organic Chemistry 03 03 25 50 75 30 2 % Hr.
CHE - 403 | Practical 04 02 10 40 50 20 4 hrs
CHE - 401 Physical Chemistry
Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 ;2 Hrs

Learning outcomes:
On successful completion of the course the student will be able to-
1. Summarize the First, Second and third law of thermodynamics and their applications.
2. Review the various types of conductance, factors affecting it and applications of Conductivity
measurements.
3. Discuss various phenomena related to Cells and Corrosion.
Unit - 1
1. Thermodynamics-I
First Law of Thermodynamics. Statement, definition of internal energy and enthalpy, Heat capacity-
heat capacities at constant volume and constant pressure and their relationship, Joule’s law, Joule-
Thomson coefficient and inversion temperature.
Thermochemistry: standard state, standard enthalpy of formation, Laws of Thermochemistry-
Lavosier and Laplace Law, Hess’s Law of heat summation and its applications, Heat of reaction at
constant pressure and at constant volume, Enthalpy of neutralization, temperature dependence of
enthalpy, Kirchhoff’s equation.
2. Thermodynamics-I1
Second law of thermodynamics: need for the law, different statements of the law, Carnot cycle and its
efficiency, Carnot theorem, Concept of entropy: entropy as a state function, entropy as a function of V
& T, entropy as a function of P & T, entropy as a criteria of spontaneity and equilibrium. Entropy
change in ideal gases and mixing of gases.
Third law of thermodynamics: Nernst heat theorem, statement and concept of residual entropy,
evaluation of absolute entropy from heat capacity data, Gibbs and Helmholtz functions; A & G as
criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy change. Variation
of Gand A with P, Vand T.
Unit — 11
Electrochemistry-I
Electrical transport-conduction in metals and in electrolyte solutions, specific conductance and equivalent
conductance, measurement of equivalent conductance, variation of equivalent and specific conductance with
dilution, Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation and its
limitations, weak and strong electrolytes, Ostwald’s dilution law, its uses and limitations, Debye-Huckel-
Onsager’s equation for strong electrolytes (elementary treatment only), Transport number- definition and
determination by Hittorf method and moving boundary method, Applications of conductivity measurements:
determination of degree of dissociation, determination of K, of acids, determination of solubility product of
a sparingly soluble salt, ionic product of water, hydrolysis constant of a salt, conductometric titrations.
Unit — 111
Electrochemistry-11
Electrolytic and Galvanic cells-reversible and irreversible cells, Notations and sign conventions, EMF of a
cell and its measurements, Computation of cell EMF, Calculation of thermodynamic quantities of cell
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reactions(AG, AH, AS and equilibrium constant), Nernst equation, derivation of cell E.M.F. , single
electrode potential,standard electrode potential, electrochemical series and its significance.

Types of reversible electrodes-gas-metal ion, metal-insoluble salt anion and redox electrodes, standard
hydrogen electrode, polarization, over potential and hydrogen over voltage, Concentration cell with and
without transport, liquid junction potential, application of concentration cells- valency of ions, solubility
product and activity coefficient, Potentiometric titrations- qualitative treatment (acid-base and oxidation-
reduction only), Other Applications of Cell potential- pH determination using hydrogen electrode,
quinhydrone electrode and glass electrode.

Corrosion- Types, theories & methods of combating it

Reference Books:

o P.W.Atkins : Physical Chemistry, Oxford University Press.

e G.W.Castellan: Physical Chemistry, Narosa Publishing House.
o G.M.Barrow: Physical Chemistry, Tata McGraw Hill.
e Puri,Sharma, Pathania: Principles of Physical Chemistry, Vishal Publications
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CHE - 402 Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 2 Hrs
Learning outcomes:
On successful completion of the course the student will be able to-
1. Tllustrate the preparation and Chemical reactions of aldehydes and Ketones.
2. Summarize the chemical behavior of different organic compounds of Nitrogen.
3. Assess the chemistry of aliphatic and aromatic carboxylic acids and its derivatives.
Unit — 1
Aldehydes and Ketones
Synthesis of aldehydes and ketones with particular reference to the synthesis of aldehydes from acid
chlorides, synthesis of aldehydes and ketones using 1,3-dithianes, synthesis of ketones from nitriles and
from carboxylic acid. Physical properties. Mechanism of nucleophilic additions to carbonyl group with
particular emphasis on benzoin, aldol, Perkin and Knoevenagel condensations. Condensation with
ammonia and its derivatives. Wittig reaction. Mannich reaction. Use of acetals as protecting group,
Oxidation of aldehydes and ketones: with potassium permanganate and potassium dichromate.
Oxidation of aldehydes with Tollen’s reagent, Fehling solution and sodium hypohalite (haloform
reaction), Baeyer-villiger oxidation of ketones, Cannizzaro reaction, reductions of aldehydes and
ketones with LiAIHs and NaBHs, MPV, Clemmensen, Wolff-kishner, reductions, Halogenation of
enolizable ketones
Unit — II
Organic Compounds of Nitrogen
Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes, Mechanisms of
nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media.
Structure and nomenclature of amines, physical properties.Stereochemistry of amines. Separation of a
mixture of primary, secondary and teritary amines. Structural features effecting basicity of amines.
Amines salts as phase-transfer catalysts. Preparation of alkyl and aryl amines ( reduction of nitro
compounds, nitriles),reductive amination of aldehydic and ketonic compounds. Gabriel-phthalimide
reaction, Hoffmann bromamide reaction. Reaction of amines, electrophilic aromatic substitution in aryl
amines, reaction of amines with nitrous acid. Synthetic transformation of aryl diazonium salts, azo
coupling.
Unit — III
1. Carboxylic Acids
Structure and bonding, physical properties, acidity of carboxylic acids, effects of substituents on acid
strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-Volhard-Zelinsky
reaction. Reduction of carboxylic acids. Mechanism of decarboxylation. Hydroxy acids: malic, tartaric
and citric acids, dicarboxylic acid.
2. Carboxylic Acid Derivatives - Relative stability of acyl derivatives, Physical properties,
interconversion of acid derivatives Mechanisms of esterfication and hydrolysis (acidic and basic).
Reference Books:
e R.T.Morrison & R.N.Boyd: Organic Chemistry, Prentice Hall.
e T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons.
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o Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
o [.L.Finar: Organic Chemistry (Vols. I & 1), E.L.B.S.
e Jerry March: Advanced Organic Chemistry, John Wiley and Sons.
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CHE - 403 Practical
Max. Marks : 50 Min. Marks:20
Credit:02 Duration : 4 Hr
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry

1. Organic Chemistry
A. Chromatography (Any Three)
(i) Separation, Ry values and identification of organic compounds.
(ii)Preparation and separation of 2,4-dinitrophenylhydrozone of acetone,2- butanone, hexan-2- and 3-
one using toluene and light petroleum (40:60).
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(ii1) Separation of a mixture of dyes using water and acetone
(iv) Separation of a mixture of phenylalanine and glycine. Alanine and aspartic acid. Leucine and
glutamic acid. Spray reagent-ninhydrin.
(v) Separation of a mixture of D, L- alanine, glycine and L-Leucine using n- butanol: acetic acid:
water(4:1:5), spray reagent-ninhydrin.
(vi) Separation of monosachharides- a mixture of D-galactose and D-fructose using n-butanol: acetone :
water (4:5:1) spray reagent-aniline hydrogen phthalate.
B. Qualitative Analysis
Identification of an organic compound through the functional group analysis, determination of melting
point and preparation of suitable derivatives.

. Physical Chemistry (Any Four)

a) Determination of the transition temperature of the given substance by thermometric/dialometric
method (e.g.MnCl,.4H,O/SrBr,. 2H,0)

b) To study the effect of a solute (e.g. NaCl, succinic acid) on the critical solution temperature of two
partially miscible liquids (e.g. phenol-water system) and to determine the concentration of that solute
in the given phenol-water system.

c) To construct the phase diagram of two components (e.g. diphenylaminebenzophenone) system by
cooling curve method.

d) To determine the solubility of benzoic acid at different temperatures and to determine AH of the
dissolution process.

e) To determine the enthalpy of neutralization of a weak acid/weak base versus strong base/strong acid
and determine the enthalpy of ionization of the weak acid/weak base.

f) To determine the enthalpy of solution of solid calcium chloride and calculate the lattice energy of
calcium chloride from its enthalpy data using Born Haber cycle.

Reference Books:

1.
2.
3.

Nan e

P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&ll, Tata McGraw Hill.
R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.

B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of Practical
Organic Chemistry, ELBS.

C.N.R. Rao and U.C. Agarwal: Experiments in General Chemistry, East-West press.

R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill.

J.B.Yadav: Advanced Practical Physical Chemistry, Goel Publishing House.

J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.

SCHEME OF PRACTICAL EXAMINATION
Max. Marks: 40

1. Organic Chemistry

a) Chromatography 6

b) Qualitative analysis
2. Physical Chemistry —
Viva
4. Record 5
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Course Structure in Semester — V

Chemistry
Total Mark i
Paper Nomenclature Contact . otal viarks Max. Min. Exam
Code of Paper Hours Credits Marks Pass Duration
Per Week CIA ESE Marks
CHE - 501 | Inorganic Chemistry 03 03 25 50 75 30 2% hrs
A. Organic Chemistry
CHE -502 OR 03 03 25 50 75 30 2 Vs hrs
B. Chemistry of Equlibria
CHE -503 | Practical 04 02 10 40 50 20 4 hrs
CHE - 501 Inorganic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 2 Hr

Learning outcomes:
On successful completion of the course the student will be able to-

1.

1. Summarize Metal ligand bonding and various thermodynamic and kinetic aspects of transition metal
complexes.
2. Predict magnetic properties and electronic spectra of transition metal complexes.
3. Explain HSAB Principle, basics of Bioinorganic Chemistry and Silicones and Phosphazenes.
Unit -1

Metal-ligand Bonding in Transition Metal Complexes

An elementary idea of crystal-field theory, crystal field splitting in octahedral, tetrahedral and square
planar complexes, factors affecting the crystal-field parameters, Crystal field stabilization energy
(CFSE), Crystal field effects for weak and strong fields, Comparison of CFSE for octahedral and
tetrahedral complexes.

Thermodynamic and Kinetic Aspect of Metal Complexes

A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
Substitution reactions in square planar complexes: Trans effect, Trans effect series, theories of Trans
effect, mechanism of substitution reactions, Factors affecting the rate of substitution reactions in square
planar complexes.

Unit — 11

Magnetic Properties of Transition Metal Complexes

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only formula.,
correlation of ps and pegs values, orbital contribution to magnetic moments, application of magnetic
moment data for 3d-metal complexes.

Electronic Spectra of Transition Metal Complexes

Types of electronic transition, selection rules of d-d transitions, L-S coupling- spectroscopic ground
state, Orgel-energy level diagram for d'and d° states, discussion of the electronic spectrum of
[Ti(H20)6]3+ complex ion.

Unit — 111

. Basics of Bioinorganic Chemistry

Essential and trace elements in biological processes, metalloporphyrins with special reference to
haemoglobin and myoglobin, Role of metal ions present in biological systems with special reference to
Na*, K¥, Mg?* and Ca®" ions: Na/K pump, Nitrogen fixation.

Hard and Soft Acids and Bases(HSAB)

Classification of acids and bases as hard and soft, Pearson’s HSAB concept, acid base strength and
hardness and softness, Symbiosis, theoretical basis of hardness and softness, electronegativity and
hardness and softness, applications of HSAB concept.

Silicones and Phosphazenes

28




SGCA/B.Sc. (Chemistry)/2020-21
Silicones and Phosphazenes as examples of Inorganic polymers, preparation, properties and
applications of Silicones and Phosphazenes, nature of bonding in triphosphazenes.
Reference Books:
e J.D.Lee : A New Concise Inorganic Chemistry, E.L.B.S.
F.A.Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.
Douglas, McDaniel and Alexande : Concepts and Models in Inorganic Chemistry, John Wiley.
D.F.Shriver and P.W.Atkins: Inorganic Chemistry, Oxford University Press.
G.L. Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication.
Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd.
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CHE - 502 (A) Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 ¥, Hr

Learning outcomes:
On successful completion of the course the student will be able to-
1. Predict structure of various organic molecules using NMR Spectroscopy.
2. Summarize the Chemical Properties of Organometallic Compounds and Synthetic Polymers.
3. Assess the chemical properties of enolates and fats and detergents.
Unit - 1
Nuclear Magnetic resonance (NMR) spectroscopy
Proton magnetic resonance('H NMR) spectroscopy- Introduction, chemical shift and nuclear shielding and
deshielding, areas of signals, spin-spin splitting and coupling constants, NMR Shift Reagents, interpretation
of PMR spectra of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2,-
tribromoethane, ethyl acetate, toluene and acetophenone. Problems pertaining to the structure elucidation of
simple organic compounds using UV, IR and PMR spectroscopic techniques.
Unit 11
1. Organometallic Compounds
Definition, nomenclature and classification of organometallic compounds, Organo- magnesium
compounds: the Grignard reagents- formation, structure and chemical reactions, Organozinc compounds:
formation and chemical reactions, Organolithium compounds: formation and chemical reactions.
2. Synthetic Polymers
Definition of monomers and polymers, Classification of polymers, Different types of processes for
polymerization and their mechanisms (ionic, free radical and Ziegler-Natta catalysis), Preparation and
uses of some polymers viz., nylons, polyesters, polyvinyl chloride, Teflon, Bakelite, urea and
melamineformaldehyde resins, Natural rubber (isolation, structure and vulcanization), Synthetic
elastomers — buna -S, butyl rubber and polyurethane.
Unit 111
1. Organic Synthesis via Enolates
Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate, Synthesis of ethyl
acetoacetate : the Claisen condensation, Keto-enol tautomerism of ethyl acetoacetate, Alkylation of 1, 3-
dithianes, Alkylation and acylation of enamines.
2. Fats, Qil and Detergents
Natural fats, edible and industrial oils of vegetable origin, common fatty acids, glycerides, hydrogenation
of unsaturated oils, Saponification value, iodine value, acid value, Soaps, synthetic detergents, alkyl and
aryl sulphonates, Action of soaps and detergents for protection against COVID- 19.
Reference Books:
e R.T.Morrison & R.N.Boyd: Organic Chemistry, Prentice Hall.

o T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons.

e Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.

o [.L.Finar: Organic Chemistry (Vols. I & II), E.L.B.S.

e Jerry March: Advanced Organic Chemistry, John Wiley and Sons.

o R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds,

John Wiley and Sons.
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CHE - 502 (B) Chemistry of Equilibria
Max. Marks : 75 Min. Marks: 30
Credit: 03 Duration : 2 V2 Hr

Learning outcomes:
On successful completion of the course the student will be able to-

1. Summarize the basic principles of Chemical Equilibrium

2. llustrate the concept of Phase equilibrium for one and two component system

3. Analyse the concept of ionization and pH

Unit - 1
Chemical Equilibrium
Reversible Reactions, Chemical Equilibrium: Important Characteristics, Law of Mass Action, Equilibrium
constant, Units of Rate, rate constant and equilibrium constant, calculation of equilibrium constant from
experimental information, Gaseous reactions, determination of degree of dissociation from vapour density
measurement, Equilibrium in liquid state, Heterogeneous equilibrium, Le- Chatelier’s Principle, Physical
equilibrium, Free energy change in chemical reactions: Van’t Hoff”s isotherms, Thermodynamic derivation
of law of mass action, Equilibrium constant and free energy, Reaction isochore equation, Clayperon
equation, Clausius Clayperon equation, Applications.
Unit 11

Phase Equilibrium
Phase Rule, explaination of the terms- phase, component and degree of freedom, thermodynamic derivation
of Gibbs phase rule, phase equilibria of one component system- water, CO, and S systems.
Phase equilibria of two component system- solid-liquid equilibria, Bi-Cd, Pb-Ag systems, desilverisation of
lead, KI- H,O system.
Liquid- liquid mixtures, Ideal solution, Raoult's law, Vapour pressure and vapour composition in ideal
solutions, Ratio of mole fraction of constituent in vapour phase and solution, Deviation from Raoult’s law,
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Non-ideal system-azeotropes- minimum boiling point azeotrope- ethanol-water system , Maximum boiling
point azeotrope- HCI-H,O system, Henry's law.
Partially miscible liquids- Phenol-water, Aniline- Hexane systems.
Liquid Pair with upper critical solution temperature, Liquid Pair with lower critical solution temperature,
Liquid Pair with upper and lower critical solution temperature, Effect of impurity on consolute temperature.
Nernst distribution law-thermodynamic derivation, Limitations, applications.
Unit 111

Ionic Equilibria
Strong and weak electrolytes, degree of ionization, factors affecting degree of ionization, ionization constant
and ionic product of water. lonization of weak acids and bases, pH scale, common ion effect. Salt
hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts. Buffer
solutions. Solubility and solubility product of sparingly soluble salts — applications of solubility product
principle.
Reference Books:

o P.W.Atkins: Physical Chemistry, Oxford University Press.
G.W.Castellan: Physical Chemistry, Narosa Publishing House.
G.M.Barrow: Physical Chemistry, Tata McGraw Hill.
Puri, Sharma, Pathania: Principles of Physical chemistry, Vishal Publication
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CHE - 503 Practical
Max. Marks : 50 Min. Marks:20
Credit: 02 Duration : 4 Hr
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry

1. Instrumentation
A. Colorimetry
a) Job’s method
b) Mole-ratio method
Adulteration- Food stuffs.
Effluent analysis, water analysis.
OR

Solvent Extraction: Separation and estimation of Mg(II) and Fe(II)
Ion Exchange Method: Separation and estimation of Mg(Il) and Zn(II).

2. Synthesis (Any Three)
a) Sodium trioxalato ferrate (III), Nas[Fe(Cy04)3]
b) Ni-DMG complex, [Ni(DMG);]
c¢) Copper tetrammine complex [Cu(NH3)4]SOs.
d) cis-and trans-dioxalato diaqua chromate (III) ion.
3. Organic Qualitative Analysis
Separation and analysis of an organic mixture containing two solid components using water, NaHCOs3,
NaOH or and preparation of suitable derivatives.
Reference Books:
e W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press.
e Brauer: Handbook of Preparative Inorganic Chemistry, Vol, 1 & 11, Academic Press.
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&l1, Tata McGraw Hill.
e B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of Practical
Organic Chemistry, ELBS.
e R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill.
e J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.

SCHEME OF PRACTICAL EXAMINATION
Max. Marks:40

1. Instrumentation (One Exercise) 10
2. Synthesis 10
3. Organic Qualitiative Analysis 10
4. Viva 05
5. Record 05
CHE - 503 yrgifre

JAferHad 3idb : 50 =AqH 3D : 20
BT : 02 Jafer 1 49
I— "

EAINEICN

(31) Sifg fafyr (@) Are ergura fafer
wrer At | erafistor, afsa faveryor, STat faweryor
T
faetrae frspor © Mg(ll) QAT Fe(ll) BT YAFHROT qAT AThHel |
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Core Structure in Semester — VI

Chemistry
Paper Nomenclature CI-(I):ltli"zt Credits Total Marks Max. 11\)/[;; Exam
Code of Paper Per Week CIA ESE | Marks Marks Duration
CHE -601 | Physical Chemistry 03 03 25 50 75 30 2 % hrs
A. Organic Chemistry
CHE -602 OR 03 03 25 50 75 30 2 % hrs
B. Analytical Chemistry
CHE -603 | Practical 04 02 10 40 50 20 4 hrs
CHE -601 Physical Chemistry
Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 2 Hrs

Learning outcomes:
On successful completion of the course the student will be able to-

1. Explain Quantum mechanics and Photochemistry.
2. Summarize the principles of various spectroscopic techniques.
3. Assess the kinetics of various chemical reactions
Unit — 1

. Elementary Quantum Mechanics
Black-body radiation, Planck’s radiation law, photoelectric effect, Bohr’s model of hydrogen atom (no
derivation) and its defects, Compton effect, de Broglie hypothesis, Heisenberg’s uncertainty principle,
Sinusoidal wave equation, Hamiltonian operator, Schrodinger wave equation and its importance,
physical interpretation of the wave function, postulates of quantum mechanics, particle in a one
dimensional box.
Photochemistry
Interaction of radiation with matter, difference between thermal and photochemical processes, Laws of
Absorption- Lambert’s law, Beer- Lambert’s law, Laws of photochemistry: Grothus - Drapper law,
Stark-Einstein law, Jablonski diagram depicting various processes occurring in the excited state,
qualitative description of fluorescence, phosphorescence, nonradiative processes (internal conversion,
intersystem crossing), Quantum efficiency and reasons for high and low quantum yields,
photosensitized reactions- energy transfer processes (simple examples).

Unit — II
Spectroscopy
Spectroscopy and its importance in Chemistry, difference between atomic and molecular spectroscopy,
Absorption and emission spectroscopy, electromagnetic radiation, regions of the spectrum, basic
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features of different spectrometers, statement of the Born-Oppenheimer approximation, degrees of
freedom.

2. Rotational Spectrum
Diatomic molecules, Energy levels of a rigid rotor (semi-classical principles), selection rules, spectral
intensity, Maxwell-Boltzmann distribution, determination of bond length, qualitative description of
non-rigid rotor, isotope effect.
3. Vibrational Spectrum
Energy levels of simple harmonic oscillator, selection rules, pure vibrational spectrum, intensity,
determination of force constant and qualitative relation of force constant and bond energies, effect of
anharmonic motion and isotope on the spectrum, idea of vibrational frequencies of different functional
groups.
4. FElectronic Spectrum
Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative
description of selection rules and Frank-Condon principle, Qualitative description of o, IT and n M.O.,
their energy levels and the respective transitions.
Unit — 111
Chemical Kinetics and Catalysis
Chemical kinetics and its scope, rate of reaction, factors influencing the rate of a reaction- concentration,
temperature, pressure, solvent, light, catalyst, mathematical characteristics of simple chemical reactions-
zero order, first order, second order, pseudo order, half life and mean life, Determination of the order of
reaction- differential method, method of integration, method of half life period and isolation method,
Radioactive decay as a first order phenomenon, Experimental methods of chemical kinetics-
conductometric, potentiometric, optical methods polarimetry and spectrophotometery, Theories of chemical
kinetics-effect of temperature on rate of reaction, Arrhenius equation, concept of activation energy, Simple
collision theory based on hard sphere model, transition state theory, Expression for the rate constant based
on equilibrium constant and thermodynamic aspects, Complex reaction kinetics, parallel reaction, reversible
reaction and conjugative reactions.
Catalysis, Characteristics of catalyzed reactions, classification of catalysis, miscellaneous examples, kinetics
of enzyme catalyzed reactions — Michaelis-Menten equation
Reference Books:
o P.W.Atkins : Physical Chemistry, Oxford University Press.
G.W.Castellan: Physical Chemistry, Narosa Publishing House.
G.M.Barrow: Physical Chemistry, Tata McGraw Hill.
C.N.Banwell: Fundamentals of Molecular Spectroscopy, Tata McGraw Hill.
Donald A. McQuarrie: Quantum Chemistry, Oxford University Press.

CHE - 601 wifd® wErHA
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CHE —-602 (A) Organic Chemistry

Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 % Hrs
Learning outcomes:
On successful completion of the course the student will be able to-

1. Summarize the properties of carbohydrates

2. Explain the nature and behaviour of amino acids and nucleic acids.

3. Assess the reactivity and stability of heterocyclic compounds.

Unit — 1
Carbohydrates
Definition, Classification and nomenclature, Monosaccharides, mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses. Configuration of
monosaccharides, Erythro and threo diastereomers, Conversion of glucose into mannose, Determination of
ring size of monosaccharides, Cyclic structure of D (+)- glucose, Mechanism of mutarotation, An
introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides( starch and cellulose)
without involving structure determination.
Unit — II

Amino Acids, Peptides, Proteins and Nucleic Acids
Classification, structure and stereochemistry of amino acids, Acid base behaviour, isoelectric point and
electrophoresis, Preparation and reactions of a- amino acids.
Structure and nomenclature of peptides and proteins, Classification of proteins, Peptide structure
determination, end group analysis, selective hydrolysis of peptides, Classical peptide synthesis, solid-phase
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peptide synthesis, Structures of peptides and primary, secondary, tertiary and quaternary structures
(definition only) of proteins, Proteins denaturation/ renaturation.

Nucleic acids: Introduction, Constitution of nucleic acids, Ribnonucleosides and ribonucleotides, The double helical
structure of DNA.

Unit — I
Heterocyclic compounds
Introduction: Molecular orbital picture and aromatic characteristics of pyrrole, furan, thiophene and
pyridine, Methods of synthesis and chemical reactions with particular emphasis on the mechanism of
electrophilic substitution, Mechanism of nucleophilic substitution reactions in pyridine derivatives,
Comparision of basicity of pyridine, piperidine and pyrrole.
Reference Books :

e R.T.Morrison & R.N.Boyd: Organic Chemistry, Prentice Hall.

o T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.

e Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
e [L.Finar: Organic Chemistry (Vols. I & 1), E.L.B.S.

e Jerry March: Advanced Organic Chemistry, John Wiley and Sons
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CHE —602 (B) Analytical Chemistry
Max. Marks : 75 Min. Marks: 30
Credit:03 Duration : 2 2 Hrs
Learning outcomes:
On successful completion of the course the student will be able to-
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1. Implement statistical methods of analysis to various problems
2. Summarize the principle and procedure of volumetric titrations.
3. Apply Gravimetry to Quantitative analysis of substances
Unit — 1
Errors, Statistics and Sampling
a. Errors and Statistics
Accuracy and precision of measurement, Errors in Chemical Analysis, Classification of errors,
Minimisation of errors, significant figures and computation, distribution of random errors, statistical
method of analysis.
b. Sampling techniques
Basis of sampling, sampling procedure, sampling statistics, sampling and physical state.
Unit — 11
Volumetric Titrimetric Analysis
Introduction, Classification of volumetric methods.
Acid- Base titrations- Introduction, titration curves, Acid base indicators.
Redox titrations- Introduction, titration curves, oxidizing agents as titrants, application of iodine as redox
reagent, redox indicators, detection of end point in redox titrations.
Precipitation Titrations- Theory, Titration curves, factors influencing solubility of precipitate, titrations by
turbidity without an indicator, Volhard’s method, Mohr’s method, Adsorption indicators in precipitation
titration, other indicators.
Complexometric titrations- EDTA and complexones, titration curves, metallochromic indicators, Kinetics,
Typical EDTA Titrations, Advantages of complexometric titrations.
Unit — 111
Gravimetric Analysis
Introduction, Preparation of solution, Precipitation Methods, Co-precipitation, Post Precipitation, Optimum
condition for precipitation, Precipitation from Homogenous Solution, Digestion of Precipitate, Filtration and
Washing of Precipitate, Ignition of precipitate, Apparatus used in Gravimetric Analysis, Role of Organic
Precipitants in Gravimetric Analysis, Criteria for choice of an Organic reagent, Some important organic
precipitants
Reference Books:
e Rusell S. Drago: Physical methods in Inorganic Chemistry, Van Nostrand Reinhold Inc.,U.S.
o S.M. Khopkar: Basic Concepts of Analytical Chemistry, New Age International Publishers.
e Gurdeep Chatwal, Sham Anand: Instrumental Methods of Chemical Analysis, Himalaya Publishing
House.
o G.H. Jeffery, J. Bassett, J. Mendham, R.C. Denney, Vogel’s Textbook of Quantitative Chemical
Analysis, Longman Scientific and Technica
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CHE —603 Practical
Max. Marks : 50 Min. Marks: 20
Credit:02 Duration : 4 Hrs
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry.

1. Laboratory Techniques
A. Steam Distillation
a) Naphthalene from its suspension in water
b) Separation of o-and-p-nitrophenols
OR
B. Column Chromatography
a) Separation of fluorescein and methylene blue
b) Separation of leaf pigments from spinach leaves
c¢) Resolution of racemic mixture of (+) mandelic acid
OR
C. Stereochemical Study of Organic Compounds via Models
a) R and S configuration of optical isomers.
b) E,Z configuration of geometrical isomers.
2. Synthesis of organic compounds (Any three)
a) m-dinitrobenzene
b) p-nitroacetanilide
¢) p-bromoacetanilide
d) 2,4,6- tribromophenol
e) Methyl orange
f) Methyl red
g) Benzoic Acid
h) Aniline
i) m-nitroaniline
3. PHYSICAL CHEMISTRY (ANY FOUR)
a) To determine the strength of the given acid conductometrically using standard alkali solution.
b) To determine the solubility and solubility product of a sparingly soluble -electrolyte
conductometrically.
¢) To study the saponification of ethyl acetate conductometrically
d) To determine the ionisation constant of a weak acid conductometrically.
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e) To titrate potentiometrically the given ferrous ammonium sulphate solution using KMnO./K,Cr,07 as
titrant and calculate the redox potential of Fe?"Fe** system on the hydrogen scale.
f) To verify law of refraction of mixtures ( e.g. of glycerol and water) using Abbe’s refractometer.
g) To determine the specific rotation of a given optically active compound
h) Determination of molecular weight of a non-volatile solute by Rast method/ Backmann freezing point
method.
1) Determination of the apparent degree of dissociation of an electrolyte (e.g. NaCl) in aqueous solution
at different concentrations by ebullioscopy.
1) To verify Beer-Lambert law for KMnO4/K,;Cr,07; and determine the concentration of the given
solution of the substance.
Reference Books:
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&lI1,Tata McGraw
Hill.
o R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.
o J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I-Physical, Goel Publishing House.
J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
SCHEME OF PRACTICAL EXAMINATION
Max. Marks:40

1. Laboratory Techniques (one Exercise) 10
2. Synthesis 10
3. Physical Chemistry 10
4. Viva 05
5. Record 05
CHE - 603 : yraifiis®
e 3id ;50 gAqH 3D : 20
HFST : 02 Iafer @ 4 6

(31) — gairemer faferat
(31) — Y19 3MHIT
STt H ferfaa Auerell| @ |
0— T P— ASEIBIATA BT GeIahroT
a1

(3) — DI BHSUTH!
A & T FARRA BT YAFHRUL, YT Bl Uil H STl BT JIFhrvl,
(+) Hsford et & YA S0 & gcdhi BT G v |
a1
(7) — Afedl gRT drdHe ARTH & Hfdd [T &1 egg= |
(i) v HATg™al o1 R-S fa=grq
(i1) Safafy FaTeTa &1 E—Z fasarg
(@) drafae Affrel ST GAOT (H1F A19)
(i) m— SRS
(il) p— ArESIURICTieTgS
(iii) 2,4,6— CISAMAMDIAIA
(iv) #fdrer siveT
(v) #frat v
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(vi) dSiIg® 8rvat
(vii) Tfer
(viii) m — -ggefeld
(ix) p — srRRievfrarEs

()wtfas =

a s~ b=

. HMP &R AT BT SUANT PR ATeiebd] AU F 3l AHed EiRoT |

ATABAHIIA §RT 37U fdeid dgd Juacy & fdelddr YUrHthe &l fHeiRor |

ATADGAHIA FRT TS UHICT & AGIBRUT BT AT |

ATABAHIIT §RT Gaol 37l & fadIor ReRics &1 HeiRor |

T & ST g§RT &R MIFH Aewe fdemd &1 KMnO4/K,Cr,O; BT SYART &R
TTATIA TN T & YS9 favd &1 BEgio e 1R R |

U ac T & YANT W s sadd m @l aoaar MERor [[eEreRer R o
SieT |

gy&1RIe Afha affte @ faltre goia &1 ko

YRS AR | dpwe f2dien fafe | defa srisrueacy fdely & MR &l fHeiRor |

fafr=1 Ar=ar ara AifeTd FaRSS f[Aeds &1 T IS &1 A &1 SI=ET |
fReriRor |

10. KMnO,/K,Cr,0,; & ol dRR oiwe 99 & aaar don gard & faee | S9! arsar

BT Ao |

41



