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1- Polymer Chemistry

* Classification Of Polymers:

Addition- condensation, (Chain/step growth polymers) organic-inorganic, natural- synthetic,
polar non-polar with suitable examples, types of polymers. linear, branched, thermoplastic -
thermosetting. Nomenclature of polymers, names based on source, based on structure
(IUPAC and Non-IUPAC) Trade names.

 Polymerization Methods:

Bulk, solution, suspension, precipitation, emulsion, dispersion and interfacial (phase transfer
catalyzed interfacial polymerization).

 Radical Chain Polymerization:

Structural arrangement of monomer units. Initiation by free radical, redox, photochemical,
ionizing radiation and thermal methods, efficiency of initiator transfer reactions, retardation,
auto acceleration.

* Step Growth Polymerization:

Introduction, Reactivity of Functional Groups, Molecular Weight Control in Condensation
polymerization, Polyesters, Polycarbonates, Polyamides, Phenolic Polymers, Amino Plastics,
Epoxy Resins, Polyurethanes.

- Free Radical Co-Polymerization:

Copolymerization equations, monomer reactivity ratios (r1 and r2) types of copolymerization.
Important examples of copolymers.

References

1. 556 350 g9l « pl Jl e puiS 59800 / 5,uS)l wliya)l bios
2. ol Ul s paS,5851 / wliadsdl LasliSss cbosS

3. Principles of Polymerization , George Odian.
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- Organic Chemistry

. Nucleophilicity and Basicity.

. SN1and SN2

. ElandE2

. Aromaticity and Aromatic Substitution Reactions.
. Neighbouring group participation.

. Stability of Carbonium ion.

. stability of carbanion ion.

. Pyrole.

9.

Wolff-Kishner reduction.

10. [UPAC nomenclature of bicyclic compounds.
11. IR spectroscopy of organic compounds.

References:

1. Organic Chemistry- morrison-boyd

2. Mechanism in organic chemistry Peter Sykes.

3. Advance organic chemistry by Cary and Sundberg

3-

Analytical Chemistry

1) Volumetric Analysis
2) Gravimetric Analysis
3) Instrumental Analysis

References:
e Modern Chemical Analysis by David Harvey



4- Physical Chemistry
Thermodynamic
1. Thermodynamic system (closed, open and isolated systems), the concept of heat and
work. Thermodynamic functions (internal energy, enthalpy, entropy and Gibb’s free
energy), heat and work.
2. First law of thermodynamic, the relation between heat of capacity at constant pressure
and heat of capacity at constant volume.
3. Second law of thermodynamic, Clausius and Kelvin laws.
Electrochemistry
1. Galvanic and electrolytic cells, types of electrodes.standard electrodes.
2. Nernst’s equation for electrode’s potential

Kinetic Chemistry
1. Order of reactions, first and second order of reaction. Arrhenius equation.
2. Collision and Transition state theories.

Molecular Spectroscopy
1. Chromophores, principle of UV-Visible spectroscopy.
2. Infra-red spectroscopy, principles and selection rules, calculation of reduced mass.
3. Principles of NMR spectroscopy, 'HNMR principles, chemical shift and coupling
constants.

References
1. P.W.Atkins, Physical Chemistry,Oxford University press(2001).

2. C.N.Banwell, Fundumental of molecular spectroscopy.

3. Jhadl) ol gl s a3, lail) g & I Guadl) ) Ay gl ) £LaasSl



5-Inorganic Chemistry

Atomic Structure and Chemical Bonding:
1. Electronic Configurations of Atoms and lons:
2. Theories of Chemical Bonding (lonic, Covalent, Metallic, and Hydrogen Bonding):
3. VSEPR Theory and Molecular Shapes:
4. Crystal Field Theory and its Applications:
« Splitting of d-orbitals in transition metal complexes due to crystal field.
+ Explanation of colors and magnetic properties of complexes.

+ High-spin and low-spin configurations and their influence.

Periodic Properties:

1. Periodic Trends in Atomic and lonic Properties:

2. Classification of Elements and their Properties:

Coordination Chemistry:

1. Nomenclature and Structure of Coordination Compounds:

2. Bonding Theories in Coordination Compounds: Crystal field theory (CFT), Valence bond theory
(VBT), Molecular orbital theory (MOT)

Suggested Resources:

+ "Inorganic Chemistry" by J. D. Lee

+ "Inorganic Chemistry" by Catherine E. Housecroft and Alan G. Sharpe

« "Principles of Inorganic Chemistry” by Gary L. Miessler and Donald A. Tarr
+ "Inorganic Chemistry" by Shriver and Atkins

6- Biochemistry

1. Carbohydrate : Clasificacion, Reaction, Anaerobic Sugar oxidation and
Krebs cycle..

2. Classification of fats, their most important reactions, beta-oxidation of
fatty acids, and building fats.

3. Classification of proteins and amino acids, their most important



interactions, structural structures of proteins, and the urea cycle.

References:

(piai)) Ailas) 2o e 0 & Olghe (a3 (il [Asilal) sliaslle
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Lehninger Principles of Biochemistry e
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1-Organic Chemistry

1. 1H NMR spectroscopy for organic compounds
2. Mass spectroscopy for organic compounds

3. Perkin Reaction

4. Michael addition

5. Wittig reaction

6. Riemer-Timann Reaction

7. Mannich Reaction

8. Imidazole

9. Indole

10. Quinoline

References:

B Organic chemistry by Morrison and Boyd

B Advance organic chemistry by Cary and Sundberg

M Introduction in heterocyclic chemistry by Acheson

B Organic Chemistry by Jonathan Clayden, Nick Greeves, Stuart Warren

2-Analytical Chemistry
1) Atomic Absorption Spectrometry (AAS)
2) Separation Techniques (Simple Extraction, Cloud Point Extraction, Solid

Phase Extraction)
3) Chromatography (GC, LC, HPLC)

References:
1. An Introduction to Analytical Atomic Spectrometry by L. Ebdon.
2. Spectrochemical Analysis by Atomic Absorption and Emission 2nd Edition by L.H.].
Lajunen and P. Pera ma ki.
3. Chemical Analysis 2nd Edition by Francis Rouessac and Annick Rouessa

3-Physical Chemistry



A. Thermodynamics
Applications of thermodynamics
(1) Work
(i) Heat
(iii)) Heat engines
B. Electrochemistry
Applications of electromotive force measurements
(i) Determination of standard potential
(1)) Determination of activity coefficients
(iii)) Determination of (dissociation, solubility, equilibrium and ionic association)
constants
C. Quantum mechanics
Fundamentals of quantum mechanics
(1) Solutions of Schrodinger equation
(i) Translation, rotation, vibration
(iii)) Wave and particle properties of light, electronic transitions
D. Spectroscopy
(1) UV, Fluorescence, phosphorescence (energies and spectra)
(i) Vibration-rotator (energies and spectra)
(iii)) NMR relaxation times, NMR techniques of (Cosy, Nosy, ATP)

(iv) ESR of transition metals and free radicals (energies and spectra)

3k 24 2k 2k 3k 3k 3k ok ke ke 2k 2k 2k 2k 2k 2k 2k ke ke ke ok ke ke ke ok ok ok ke

Some useful references

Physical chemistry, ATKINS, 6™ edition

k.
.

2. Physical methods of chemistry, Part IIA Electrochemistry methods,
WEISSBERGER and ROSSITER

3. Chemistry, 8" edition, by Raymond Chang

4. Chemistry, The molecular nature of matter and change, by Silbeberg

4-Inorganic Chemistry

1. Organometallic of Main Group Elements

2. Organometallic of Transition Metals

3. Catalysts involving organometallic

4. Carbonyl Complexes

5. Thermal and Kinetic Stability of Organometallic Compounds



References:

- Inorganic Chemistry by Catherine Housecroft, Chapters: 19, 20 & 27

5-Biochemistry

P Vitamins

(Classification as lipid or water soluble vitamins and their biomedical

importance)

» Hormones

(Classification, mechanism of hormones action and their biomedical

importance)

» Amino acids and Proteins

(Classification of amino acids, chemical properties, optical activity and stereo

1somers and classification of proteins and their structural levels)

References

1- Murry KR,

Granner KD, Mayes AP and Rodwell WV " Harper’s Illustrated

Biochemistry " twenty-sixth edition. McGraw-Hill Companies, Inc. 2003

2- Nelson LD

and Cox MM "Lehninger principles of biochemistry" fourth edition. McGraw-

Hill Companies, Inc. 2004



6-Polymer Chemistry

Free Radical Polymerization

Cationic Polymerization

Anionic Polymerization
Living/Controlled Radical Polymerization
Condensation Copolymerization
Addition Copolymerization

Mechanical Properties of Polymers

©® N o 01 s w N R

Thermal Properties of Polymers

References:
1. Principle of Polymerization by Odian.

2. Introduction to Polymer Science and Chemistry by Manas Chanda.
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MSc

Required

Chapters Edition Author Reference Subject No.
. . Solid State
1,2,3,4 Second Blakemore Solid State Physics Physics 1
1,2,8,9 10 Fifth O. Sevelto Principles of Lasers Laser Physics 2
. Elements of Nuclear :
1,2,3,4 First W. Meyerhof Physics Nuclear Physics 3
Second Foundations of Electromagnetic
1,2,3,15 John R. Reitz Electromagnetic 9 4
Theory
Theory
. e Introduction to Quantum
46,7 Second David J. Griffiths Quantum Mechanics Mechanics B
First
chapters
(13,18,19) .
13, 18, 19 Pedrotti Intro(gl utcif:lson to Optics 6
Third P
chapters

(7,11+13,15)

Competitive Examination Materials
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Postgraduate Applicants / PhD

PhD

Required :
Chapters Edition Author Reference Subject No.
. . Introduction to Solid Solid State
67,8 Eight C. Kittle State Physics Physics 1
8,611, 14 Third J. Verdeyen Laser Electronics Laser Physics 2
2,3,7 First Roy and Nigam Nuclear Physics Nuclear Physics 3
1,2,4,5 Third Jackson Classical . Electrodynamics 4
Electrodynamics
First Introduction to Quantum
89,12 Davydove Quantum Mechanics Mechanics e
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Textbook: A First Course in Algebraic Topology
Author: Czes Kosniowski
Chapter: 13

Pages: 110-123

https://www.mediafire.com/file/0si0wkh555lyo7d/PHD_TEST.pdf/file

>l

Textbook: Mathematical Analysis
Author: Tom M. Apostol

Chapter: 12

Pages: 344-366

https://www.mediafire.com/file/0Osi0wkh555lyo7d/PHD TEST.pdf/file

el Gl

Textbook:Topics in Algebra
Author: I.N. Herstein
Chapter: 3

Pages: 120-169

https://www.mediafire.com/file/0Osi0wkh555lyo7d/PHD_TEST.pdf/file

)

Textbook: Numerical Analysis
Author: R.L. Burden & J. D. Faires
Chapter: 5

Pages: 259-356

https://www.mediafire.com/file/0siOwkh5551lyo7d/PHD TEST.pdf/file
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Textbook:Special Functions and Their Applications
Author: N.N. Lebedev

Chapter: 4

Pages: 43-93

https://www.mediafire.com/file/0siOwkh555lyo7d/PHD_TEST.pdf/file
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Textbook:Introduction to mathematical statistics
Authors: R.V. Hogg & J. W. McKean & A. T. Craig
Chapter: 5

Pages: 321-354

https://www.mediafire.com/file/0si0wkh555lyo7d/PHD_TEST.pdf/file

slanyl

Textbook:Nonlinear Systems
Author: Hassan K. Khalil
Chapter: 4

Pages: 111- 194

https://www.mediafire.com/file/0si0wkh555lyo7d/PHD_TEST.pdf/file
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Textbook: Topology
Author: James Dugundji
Chapter: 3

Pages: 62-90

https://www.mediafire.com/file/Imnkf2ikib1gm1q/McsTest.pdf/file

>l

Textbook: Mathematical Analysis
Author: Tom M. Apostol
Chapter: 3

Pages: 47-69

https://www.mediafire.com/file/Imnkf2ikib1gm1q/McsTest.pdf/file

el Jaal

Textbook: Topics in Algebra
Author: I.N. Herstein
Chapter: 2

Pages: 26-119

https://www.mediafire.com/file/Imnkf2ikib1gm1q/McsTest.pdf/file

N

Textbook: Numerical Analysis
Author: R.L. Burden & J. D. Faires
Chapter: 2

Pages: 47-104
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https://www.mediafire.com/file/Imnkf2ikibl1qm1q/McsTest.pdf/file

Textbook: Special Functions for Scientists and Engineers
Author: W.W. Bell

Chapter: 4

Pages: 92-154

https://www.mediafire.com/file/Imnkf2ikib1gm1q/McsTest.pdf/file
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Textbook: Introduction to mathematical statistics
Authors: R.V. Hogg & J. W. McKean & A. T. Craig
Chapter: 2

Pages: 85-154

https://www.mediafire.com/file/Imnkf2ikib1qm1q/McsTest.pdf/file
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Textbook: Nonlinear Systems
Author: Hassan K. Khalil
Chapter: 3

Pages: 87-105

https://www.mediafire.com/file/Imnkf2ikib1gm1q/McsTest.pdf/file
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Environmental Microbiology, Third ed., Pepper
etal., 2015
+
Water and wastewater engineering, Design
Principles and Practice. Davis. L., 2007
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CRC press LLC, 2000
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