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PREFACE 

We are extremely delighted to present this version of Chemical Sciences which

will cover the total need of the student preparing for CSIR-UGC (NET) examination

for selection of scholars for Junior Research Fellowship of CSIR and UGC and for

determining the eligibility for Lectureship in the Colleges and Universities of India.

Our major objective is also to develop confidence among the candidates who are

taking competitive examination in the field related to Chemical Sciences after

Postgraduation by providing them solved objective as well as short descriptive type

questions which covers both fundamental and practical aspects of the topic. This book

is designed to satisfy the challenging requirements of NET (CSIR-UGC), GATE, SET,

ONGC, IARI, BARC and Ph.D. Entrance of Various Indian University.

The final form of this book is the outcome of an extensive survey of related

literature than our knowledge. We have tried to consult the best available sources of

information in respect to various topics discussed. We sincerely hope that the book

will go a long way to satisfy the long felt need of students for a friendly book on

Chemistry.

We gratefully acknowledge the assistance and constructive comments of our

colleagues and Research students during the preparation of this book. Any suggestions

for improvement of the book are welcome and will be gratefully acknowledged.

—Authors
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GENERAL INFORMATION

SCHEME OF EXAMINATION

Time : 3 Hrs. Max. Marks : 200

Single Paper Test having Multiple Choice
Questions (MCQs) is divided in three parts.

PART ‘A’
This part shall carry 20 questions pertaining

to General aptitude with emphasis on logical
reasoning graphical analysis, analytical and
numerical ability, quantitative comparisons, series
formation, puzzles etc. The candidates shall be
required to answer any 15 questions. Each
question shall be of two marks. The total marks
allocated to this section shall be 30 out of 200.

PART ‘B’

This part shall contain 50 Multiple Choice
Questions(MCQs) generally covering the topics
given in the syllabus. A candidate shall be
required to answer any 35 questions. Each
question shall be of two marks. The total marks
allocated to this section shall be 70 out of 200.

PART ‘C’

This part shall contain 75 questions that are
designed to test a candidate's knowledge of
scientific concepts and/or application of the
scientific concepts. The questions shall be of
analytical nature where a candidate is expected to
apply the scientific knowledge to arrive at the
solution to the given scientific problem. A
candidate shall be required to answer any 25
questions. Each question shall be of four marks.
The total marks allocated to this section shall be
100 out of 200.

● There will be negative marking @25% for
each wrong answer.

● To enable the candidates to go through the
questions, the question paper booklet shall be
distributed 15 minutes before the scheduled

time of the exam. The Answer sheet shall be
distributed at the scheduled time of the exam.

SYLLABUS

PART ‘A’

This part shall carry 20 questions pertaining
to General aptitude with emphasis on logical
reasoning graphical analysis, analytical and
numerical ability, quantitative comparisons, series
formation, puzzles etc. The candidates shall be
required to answer any 15 questions. Each
question shall be of two marks. The total marks
allocated to this section shall be 30 out of 200.

COMMON SYLLABUS FOR
PART ‘B’ & ‘C’
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2. Structure  and  bonding  in  homo-  and
heteronuclear molecules, including shapes of
molecules (VSEPR Theory).

3. Concepts of acids and bases, Hard-Soft acid
base concept, Non-aqueous solvents.

4. Main group elements and their compounds :
Allotropy, synthesis, structure and bonding,
industrial importance of the compounds.

5. Transition    elements    and    coordination
compounds : Structure, bonding theories,
spectral and magnetic properties, reaction
mechanisms.

6. Inner transition elements : Spectral and
magnetic   properties,   redox   chemistry,
analytical applications.

7. Organometallic   compounds  :  Synthesis,
bonding   and   structure,   and   reactivity.
Organometallics in homogeneous catalysis.

8. Cages and metal clusters.

9. Analytical      chemistry    :     Separation,
spectroscopic,  electro- and thermoanalytical
methods.
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10. Bioinorganic   chemistry  :   Photosystems,
porphyrins,   metalloenzymes,   oxygen
transport, electron- transfer reactions;
nitrogen  fixation,  metal  complexes  in
medicine.
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IR, Raman, NMR, EPR, Mössbauer, UV-vis,
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mechanics : Variational principle; perturba-
tion theory up to second order in energy;
applications.

3. Atomic structure and spectroscopy; term
symbols;   many-electron   systems   and
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4. Chemical bonding in diatomics; elementary
concepts of MO and VB theories; Huckel
theory for conjugated π-electron systems.

5. Chemical applications of group theory;
symmetry elements; point groups; character
tables; selection rules.

6. Molecular spectroscopy : Rotational and
vibrational spectra of diatomic molecules;
electronic spectra; IR and Raman activities –
selection rules; basic principles of magnetic
resonance.

7. Chemical thermodynamics :  Laws, state
and path functions and their applications;
thermodynamic description of various types
of processes; Maxwell’s relations; spontaneity
and equilibria; temperature and pressure
dependence of thermodynamic quantities;  Le
Chatelier principle; elementary description of
phase transitions; phase equilibria and phase
rule; thermodynamics of ideal and non-ideal
gases, and solutions.

8. Statistical thermodynamics : Boltzmann
distribution; kinetic theory of gases; partition

functions and their relation to thermodynamic
quantities – calculations for model systems.

9. Electrochemistry : Nernst equation, redox
systems, electrochemical cells;  DebyeHuckel
theory;    electrolytic    conductance  –
Kohlrausch’s law and its applications; ionic
equilibria; conductometric and potentiometric
titrations.

10. Chemical kinetics : Empirical rate laws and
temperature dependence; complex reactions;
steady state approximation; determination of
reaction mechanisms; collision and transition
state theories of rate constants; unimolecular
reactions;  enzyme kinetics; salt effects;
homogeneous catalysis; photochemical
reactions.

11. Colloids and surfaces : Stability and
properties of colloids; isotherms and surface
area; heterogeneous catalysis.

12. Solid state : Crystal structures; Bragg’s law
and applications; band structure of solids.

13. Polymer chemistry : Molar masses; kinetics
of polymerization.

14. Data analysis : Mean and standard deviation;
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covariance and correlation coefficient.
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induction.
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compounds – generation and reactions.
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5. Organic reaction mechanisms involving
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radical species. Determination of reaction
pathways.

6. Common named reactions and rearrange-
ments – applications in organic synthesis.
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5. Environmental chemistry.



CSIR UGC-NET/JRF Exam., December 2013 Solved Paper

Chemical Sciences

PART–A
1. A cylinder of radius 1 cm and height 1 cm is

broken into three pieces. Which of the
following must be true ?
(A) At least one piece has volume equal to

1 cm3

(B) At least two pieces have equal volumes
(C) At least one piece has volume less than

1 cm3

(D) At least one piece has volume greater
than 1 cm3

2. For real number x and y , x2 + (y  – 4)2 = 0.
Then the value of x + y is—
(A) 0 (B) 2

(C) √ 2 (D) 4

3. Every time a ball falls to ground, it bounces
back to half the height it fell from. A ball is
dropped from a height of 1024 cm. The
maximum height from the ground to which it
can rise after the tenth bounce is—
(A) 102·4 cm (B) 1·24 cm
(C) 1 cm (D) 2 cm

4. A farmer gives 7 full, 7 half-full and 7 empty
bottles of honey to his three sons and asks
them to share these among themselves such
that each of them gets the same amount of
honey and the same number of bottles. In how
many ways can this be done ? (bottles cannot
be distinguished otherwise, they are sealed
and cannot be broken)—
(A) 0 (B) 1
(C) 2 (D) 3

5. A car is moving along a straight track. Its
speed is changing with time as shown.

Time

S
p

ee
d

O

Which of the following statements is correct ?

(A) The speed is never zero

(B) The acceleration is zero once on the path

(C) The distance covered initially increases
and then decreases

(D) The car comes back to its initial position
once

6. If a  + b  + c  + d  + e = 10 (all positive
numbers), then the maximum value of a × b
× c × d × e is—

(A) 12 (B) 32

(C) 48 (D) 72

7. How many nine-digit positive integers are
there, the sum of squares of whose digits is
2 ?

(A) 8 (B) 9

(C) 10 (D) 11

8. A circle of radius 7 units lying in the fourth
quadrant touches the x-axis at (10, 0). The
centre of the circle has coordinates—

(A) (7, 7) (B) (– 10, 7)

(C) (10, – 7) (D) (7, – 7)

9. One of the four—A, B, C and D committed a
crime. A said, “I did it.” B said, “I didn’t.” C
said, “B did it.” D said, “A did it.” Who is
lying ?

(A) A (B) B

(C) C (D) D

10. What is the arithmetic mean of 
1

1 × 2
 , 

1

2 × 3
 ,

1

3 × 4
 , 

1

4 × 5
 , … , 

1

100 × 101
 ?

(A) 0·01 (B)
1

101

(C) 0·00111… (D)

1

49 × 50
 + 

1

50 × 51

2



CSIR-UGC NET/JRF/SET Chemical
Sciences

Publisher : Upkar Prakashan ISBN : 9788174823816
Author : Dr. Hemant
Kulshrestha & Dr. Ajay
Taneja

Type the URL : http://www.kopykitab.com/product/3940

 Get this eBook

30%
OFF

http://www.kopykitab.com/CSIR-UGC-NET-JRF-SET-Chemical-Sciences-by-Dr--Hemant-Kulshrestha-And-Dr-Ajay-Taneja

