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1. Write your Hall Ticket Number in the space provided on the
top of this page.
¥ 2. This paper consists of fifty multiple-choice type of questions.
5 3. Atthe commencement of examination, the question booklet will
be given to you. In the first 5 minutes, you are requested to
ily examine it as below :

(i) Tohave access to the Question Booklet, tear off the paper
seal on the edge of this cover page. Do not accept a booklet
without sticker-seal and do not accept an open bookiet.
Tally the number of pages and number of questions
in the booklet with the information printed on the
cover page. Faulty booklets due to pages/questions
missing or duplicate or not in serial order or any other
discrepancy should be got replaced immediately by a
correct booklet from the invigilator within the period
of 5 minutes. Afterwards, neither the Question Booklet
wlll be replaced nor any extra time wiil be given.
After this verification is over, the Test Booklet Number
shoukd be entered in the OMR Sheet and the OMR Sheet
Number should be entered on this Test Booklet.
4. Eachitem has four alternative responses marked (A), (B), (C)
and (D). You have to darken the circle as indicated belowon the
correct response against each item.

example: (3) (8) @ ©

where (C) is the correct response.

5. Your responses to the items are to be indicated in the OMR

AnswerSheetgiven to you. If you mark at any place other than
X in thecirclein the Answer Sheet, it will notbe evaluated.
® 6. Read instructions given inside carefully,

7. Rough Work is to be done in the end of this booklet.

8. If you write your name or put any mark on any part of the OMR
Answer Sheet, except for the space allotted for the relevant
entries, which may disclose your identity, you will render yourself
liable to disqualification.

9. The candidate must handover the OMR Answer Sheet to
the invigllators at the end of the examination compulsorily
and must not carry it with you outside the Examination Hall. The
candidate is allowed to take away the carbon copy of OMR
Sheet and used Question paper booklet at the end of the

S examination,

Y 10. Use only Blue/Black Ball point pen.

> 11. Use of any calculator or log table etc., is prohibited.
S 12.There is no negative marks for Incorrect answers.
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CHEMICAL SCIENCE
Paper - I

¥ 1dantify the aromatic compound.

(A)

3!

of YL |

B

@ How many stersoisomers are possible for
1, 3-dimethylcyclopentane ?

=
o
LN

HaC Ha

{A) Cne
(B) Two
{C) Three
(D) Four

@The correct order of the solubility of the
following in water is

(A) BeSO, < MgSO, < CaS0, <S50,
(B) BeSO, > MgSO, > CaSO, » SrSO,
(C) BeSO, <MgSO, = CaS0, < S1S0,
(D) BeSO, > MgSO, = CaSO, < S1S0,

-4 Match the following :
l. Beckmann reatrangement 1. Oxetane
Il Patemao-Bichi reaction 2 Olefin

I1l. Wittig reaction 3. Enamine
IV. Stork reaction 4. Caprolactam
i u m W
A 1 2 3 4
B 2 3 4 1
ey 4 2 3
Dy 3 2 1 4

@n/aradical polymerization reaction, 10¢

monomer molecules are consumed to
fotm 10 polymer molecules indt time. Yhat
is the degree of polymerization (DP} ?

(a) 10°
8 10’

(C310°
(D) 10%



he correct relationship between
vibrational frequency (V) and force
constant (k) is

(A) (V) ak®
®) (V) a%
©) (v)? ak
(D) (V)a(k)‘%

/T./Gibbs-Helmholtz equation is expressed

as
[3(AG/T)| _-AH
B [T ]p_ T2
"3(AG/T)] -AE
® 1 e LT

(€) dG =— SdT+ vdP

(D) dH = Tds + vdP

ﬁe number of radial nodes for a 3s
orbital is

(A) O
(B) 1
@) 2
(D) 3

B
Wave function of a particle at some point
x has the value vy, then the probability of
finding the particle between x and x+dx is
proportional to
(A) |w|dx
(B) |w|dx
(©) |v[?dx
(D) |w]

)t/Give the IUPAC name for the given
structure

H
i
C=C . H
ci-Hc”/* > >c= <
<
: H (E’H2 r CH,
«(A) 1- Chloro — 2Z,4Z — heptadiene
£B) 1-Chloro—-2Z 4E - 2,4 - heptadiene
1(C) 7- Chloro — 2Z,4E — heptadiene

(D) 1-Chloro—-2E,4Z —-2,4 —heptadiene

}1./ Which of the following amino acid belongs
to neutral category ?

J—Glycine

Il. Arginine
W Tyrosine
IV. Asparagine
(A) 1, N

(B) 1, N

(C) I, v

) 1, 1t
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12 The correct decreasing order of the first
ionization energy of the elements
P,S,Clis

(A) CL, S, P
(B) Cl,P, S
©e) P,CI S
(D) S,CIL, P

Mhich of the following does not obey
18-electron rule ?

(A) [Co(NH,) ICI,
(B) Fe(CO),
@1 Tn(CO),
(D) Ru(CO),

Zero point energy (E )of a harmonic
oscillator is

(A) E =h%8mL?
(B) E =%hv

(C) E =0

(D) E =4h?/8mL?

)ﬁhe ground state term symbol of Li is

@ S

2

(B)

6. The major product in the following

reaction is
OH
(i) CO, pressure
S —— X
(i) HCI 0

(iii) (CHQHI)ZO

OCOCH;,

A) COOCOCH;

. O

COOCOCH;
(B)

o

OCOCH,
CO,H

©

(D)

+
E
¥ .’5«§

A




,17./ The catalyst produced by treating TiCl,
with (C,H,),Al is
(A) Wilkinson's catalyst
(B) Ziegler — Natta catalyst
(C) ZSM - 5 catalyst
(D) [PACI J*" catalyst

8. Electronic configuration of Gd*3 is

(A) [Rn] 4f
(©) [Xe)4f’

The most stable conformer is

Br

(B) [Rn]4f'®
(D) [Xe] 4" «

(A)
o]

Br

Ci

(©)

Cl

(D)

&

Br

| (T
;O./l’he isoelectronic compound with

naphthalene is

(A)

(B)

(©)

(D)

3 88T

}1./ According to MO theory, the strength of
w \b \?

bonding in 0}, O, and O in follows the
order:®> X% 2 \
(A) 0}>0,>0;
@) 0> 0,>0;
(€) O,> 0O; > 0,

(D) 0,> 0z > O;



/A L

;XWhat is the point group of trans
1, 2-dichloro ethene ?

A) sz (B) C2h
©) Dzh (D) Dzd
The major product in the following
reactions is
— CHCOH () 250CI,
—_— X
(i) 2 CH, N,
CH.COH iy NH, 1,0, Ag.0
CH.CH,CO,H
(A)
—— CH,CH,CO,H
— CO;H
(B)
L COH
=0
©) <
—— CH,CH,CONH,
(D)
—— CH,CH,CONH,

24 The major product in the following
reaction is

i) A

(i)
= PR .

£

1

(B) SO.Ph

e

(C) SO,Ph

SR

SO.Ph

(D) SO.Ph

A

SO,Ph




,25./Number of B — B bonds present in
tetraborane, B,H,, is

(A) 1
(B) 2
©) 3
(D) 4

/26./I’ he metal atom present in Wilkinson’s
) catalyst is

(A) W
(B) Rh -
(C) Pt
(D) Ir

g«‘féhe following two compounds are

OH
v
X0
HO M 3 ( and
OH ¥
OH
0]
HO r
OH H
(Ay C(3) epimers

(B) C(2) epimers
(C) Different configuration at C(2)

(D) Mesomers

287 The major product in the following

reaction is

O,N—@- COCI + (CH,),Sn -@

l Ph CH, PdCI/PPh,, 18 hr
X

O

I
(A) OZNQC~CH3
(B) ogN‘Q-c Ph

(D) OgN’Q_C CH (CH2)3

29-The gas released by PS-Il in
photosynthesis process that occurs in
green plants is

(A) O,
(B) N,
(C) CO

(D) CO,

Ad2icz



N L
W a Co®* octahedral complex, the mean
pairing energy is 17400 cm™ and A, is
24700 cm~'. The CFSE of the complex in
Dq units is

(A) 0 Dq

(B) -6 Dq
(Cy-24Dq + 2P

(D) —12Dq + 3p

}ﬁ he number of degrees of freedom at water

() == water (g) equilibrium is

(A) O

(B) 1

(C) 2

(D) 3

@The molar partition function (Q) for system
of distinguishable independent molecules

is related to the molecular partition (q) as

A) Q=q"

(B) @Q=Nq

33 The reagent ‘A’ in the following reaction is

CH;OH
B ooy
A HO
B OH A ﬂmm
OH
(A) CH,l/Ag,0

I I
(B) CH, —C-0O-C-CH,/pyridine

(G CH,OH/H'

(0] o)

1l il _
(D) CH,-C-0-C-CH,/OH

Wich of the following reactions is an atom
economy reaction ?

(A) Claisen condensation
(B) Friedel Crafts reaction
(€) Diels Alder reaction

(D) Perkin reaction

mﬂch of the following solvents is an
environmentally benign ?

(A) Acetone

(B) Acetic acid

(C) Water

(D) Tetrahydro furan

[ty
A02:02
b $had



}6./ In the given nuclear fission reaction
U+ on—— '¥Ba+ X+2 In
indentify X from the following
(A) 2Kr
(B) Kr
(C)

91
2587

(D) 5Br

ﬂhich among the following has a bond
orderequalto 1 ?
l. O,
A 0F
M. O2

V. F2

The correct combination is

A 1, 1l
®) I, IV
£) 11, IV
(D) I, IV
19

@ An alkaloid containing

N-methylpiperidine moiety exhibits

Narcotic analgesic activity is
(A) Atropine
(B) Nicotine

(C) Morphine +

(D) Quinine «
37| S\ exhibits in its NMR
cH,—0” Yo

(A) Two singlets
(B) Two doublets
(C) Two triplets

(D) One singlet

40./Camphor belongs to
fA) Acyclic monoterpene
(BY Monocyclic monoterpene
(5:) Bicyclic monoterpene

(?) Acyclic sesquiterpene




| A O 00

8% The number of ESR lines obtained for
hydrogen atom due to hyperfine coupling is
(A 1
B) 2
C) 3

(D) 4

Mhich of the following is a hard acid-soft
base pair ?
(A) La*® and OH™
(B) Co” andSO;’
(C) Pt*?and pO?

P
D) La*™ and CN™

@According to Debye-Huckel theory of
strong electrolytes the electrophoretic
effect which reduces the velocity of the

ions is due to

(A) Interionic attraction
(B) Solvation of ions
(C) lon pair formation

(D) Viscosity of the solvent

he rate constant of a diffusion controlled
reaction (kp) is related to the viscosity of
the medium (7) in the following manner

B K om
(B) Kpom™

©) Kyom?
(D) Kpom*

48 How many types of enolates are possible

by treating ethylmethylketone with a
base ?

CH CH
HC~ Y N 3
X & —Ba_, Enolates
O

(A) One
B) Two
(C) Three
(D) Four

. Indicate the types of pericyclic reactions

in the following conversions.
7 - Dehydrochotesterol ™ (y) , Vitamin D

(A) Electrocyclic reactions

(B) Sigmatropic shifts

(C) Electrocyclic and sigmatropic shift
(D) Cycloadditions



A7. Strongest super acid among the

following is

(A) SbFs in HI
(B) SbF, in HF
(C) SbCl_ in HI

(D) SbCl, in HCI

98./The coordination number of iron in
cytochrome ‘C' is
(b4
(B) 5
ey 6

(D) 3

@ The correct statement regarding
adsorption of gases on solid surfaces is

(A) Langmuir and BET equations are
applicable to monolayer adsorption

(B) Langmuir and BET equations are
applicable to multilayer adsorption

(C) Langmuir equation is applicable to
monolayer adsorption and BET
equation is applicable to multilayer
adsorption

(D) Langmuir equation is applicable to
multilayer adsorption and BET
equation is applicable to monolayer
adsorption

§0. According to band theory of solids, the
donor band in a n-type semiconductor is

(A) close to valence band of parent
material

(B) close to conduction band of parent
material

(Q) mixed with valence band of parent
material

(B mixed with conduction band of parent
material





