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Instructions for the Candidates

1. White your Hall Ticket Number in the space provided on the top
of this page.
2. This paper consists of seventy five mulliple-choice type of
questions.
Al the commencement of examination, the question booklat wil
be given to you. In the first 5 minutes, you are requestedto open
Isoril 5 below :

(i) To have 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 booklet.
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
ot 5 minutes. Afterwards, neither the Question Booklet
will be replaced nor any extra time will be given.

After this verification is over, the Test Booklet Number
should be entered in the OMR Sheet and the OMR Sheet
Number should be enlered on this Test Booklet.

Eachitem has four alternative responses marked (A}, (B), (C)

3.
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and (D). You have lo darken the circle as indicated below on the |

correct rasponse
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where (C)is the correct mapnnse

Your responses tothe items are to be indicated inthe OMR Answer
Sheet glven to you. If you mark at any place other than in the
circle in the Answer Sheet, it will not be evaluated.

Read instructions given inside carefully.

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

\f you write your name or put any mark on any part of the OMR
Answer Sheet, excepl for the space allotted for the rel avant |

R

6.
7.

eniries, which may disclose your identity, you will render yourself | 9.

liable to disqualification.
The candidate must handover the OMR Answer Sheet to the

invigilators at the end of the examination compulsorily and | 9.

must not carry it with you outside the Examination Hall. The
candidate is allowed to take away the carbon copy of OMR
sSheet and used Question paper booklet at the end of the
examination.
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CHEMICAL SCIENCES

Paper — i
1. Which among the following are wide

4. Photochemical reactions carried out in

spread sources of acid rain ? »
P zeolitic layer falls under the category of

A) Nitroge ides
(A) Nitrogen oxide (A) Silicon — Aluminium catalysis

(B) Carbon dioxide )
(B) Sodium - Silicon driven chemistry

(C) Water vapour
(C) Supramolecular photochemistry

(D) Carbon monoxide
(D) Supramoleeular catalysis

2. An antidepressant with selective
5. ldentify-{he correct energy order of orbitals

indN;

(A) m2P, 2P < c2P
y z X

serotonin reuptake inhibition is
(A) Fluoxetin

(B) Imipramine .

B) x2r . 2 s g2P
(C) Tranylcypromine ©) y z X

(D) Iproniazid (C) EEPF! n2P, >> o2P

(D) t2P, 2P = g2P
3. Nano particles of €dS undergo Y : 5

aggregation leading to change in 6. Consequent to the positron emission from

absorption a nuclide, the N/P ratio
(A) Redshift (A) decreases
(B) Blueshift

(B) increases

(C) No change (C) does not change

D) Redshi | '
(D) shift and blueshift (D) changes abruptly

10 3 A-02-03
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. The Hamiltonian for the internal motion of

a hydrogen like atom is given by

_ 32 2

W SV
21 dne,r
_ 32 2

B) h ?E+ Ze
2n 4ne, r
—h2

© 5V

. The correct statements among the

following are :

1) Angular momenta of 1s, 2s and 3s

orbitals are same

2) Energies of 1s, 2s and 3s orbitals-are

sdme

3) Angular momenta of\1s, 25 and 3s

orbitals are different

4) Energies of 1s, 2s and 3s orbitals are
different

(A) 1,2
(B) 2,3
(C) 3,4

(D) 1,4

10.

AglaSem Careers

R U ORE e

The correct name of the following

compound is

Ci

\T&r/m\{}ﬂ HO
b ) S

F™

(A) 6-Chloro-7-methyinonanol
(B) 6-Chloro-7-methyinonenal
(C) 6-Chloro-7-methylnonenol

(D) 6-Chlorg-¥-methylnonanal

The rmajor product in the following
reaction is

FaG—@BiZj+Er—®DCHa

Pd(OAC),/K,COs o

© S

(A) F,c—<o)

(B) H,c—0—)—o)—OCH,
©) Fc—{)—<o)CFs

() HC-0-)—~)-CF

=
e m——

A-02-03
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LD

1.

12.

13.

Which of the following has the highest
Pauling's electronegativity value ?

(A) Be
(B) Mg
(C) Ca
(D) Ba
The perturbation Hamiltonian H("), for the
first order correction to the ground-state

energy for a particle in a box with a
variation in the potential v=—« sin (nx/L)

is given by

(A) —e sin (mx/L)
(B) €?sin® (nx/L)
(C) €?*sin® (rx/L)
(D) e*®

A particle of mass ‘m’ is confined between
twowallsofaboxatx=0and x=2L. The
potential energy is zero inside this,ane
dimensional box but rises abraptly to
infinity at the walls. The energy of this

particle (E) is given by

n“h®
A N=12
A) 8mL?

2, 2
B n=12 ..
®) 32 mL*

n*h?

{G} 15111[.,2 =Ty P

EhE

18mL2°

(D) n=0,1,2...

AglaSem Careers

14. The HOMO-LUMOQ gap in the following

four compounds from 1 to 4.

(A) Increases

(B) Increase and then decrease

(C) Decrease and then increase

(D) Decreases

A-02-03
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15. The major product in the following

16.

reaction is

CrO3—H.S0,
Warm

: iGH3

OH

y X

(A) CH,CO(CH,) CH,
(B) CH,(CH,).CO_H
(C) CH,CO(CH,),CO_H

(D) CH,CHOH(CH,),CO_H

Assertion (A): The bond angle in NF, is

less than that in NH,.

Reason (R) : The high electronegativity

of F pulls the bonding
electrons_im NF, further
away from'N and a greater
distortion is caused.

(A) Both A and R are true and R is the
correct explanation of A

(B) Both A and R are true but R is not the
correct explanation of A

(C) Aistrue but R is false

(D) Ais false but R is true

AglaSem Careers

NS O

17. Which of the following is associated with

18.

zero field splitting and Kramer's

degeneracy ?

(A) [Cu(H,0)s*
(B) INi(H,0),
(©) [Mn(H,0)s "
(D) [V(H,Q))*

Thepenergies E, of bonding and E_ of
antibonding orbitals of a homonuclear

diatomic molecule are given by the

secular determinant

o~E B-Eﬂ
B-ES a-E

The solutions of this equations are

A Eo=2ZF
® E=75
© -3
® E=Sis

A-02-03]
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19. Match the following

List-| List-1i
. Orbital angular momentum 1. M,

guantum number

Il. Magnetic quantum 2.1
number

lll. Spin quantum 3.
number

IV. Total angular momentum 4. S
quantum number

1 2 3 4

@ 1 nom
® + m nowv
© n 1w
© mw 1

20. Which of the following is isolobal with
Mn(CO),?

(A) CH
(B) CH,
(C) CH,

(D) CH,

AglaSem Careers

21. The quadrupole nucleus among the
following is :

(A) 'H
(B) "“C
[C]' 31P

(D) 3¢

22. Which one gof\ the following spin
wavefunctions)(y,,,) is antisymmetric ?

(A) Wgpin=[0(1)B(2) - B (1) (2)]
{B) Wepn=B(1)B(2)
(C) Vepn= (1) a(2)
(D) Wepn=[0t(1)B(2) + B (1) ()]
23. According to HMO theory, the possible
energy levels for ethylene in terms

of coulombic («) and exchange ()
integrals are

(A) (+B)and (2t +B)
(B) (ax+f)and(a -28)
(C) (x+2B)and (o —2PB)

(D) (a+p)and (o - B)

A-02-03)
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24, Atenolol is used in the treatment of
(A) Hypertension
(B} Hyperlipidemia
(C) Depression

(D) Schizophrenia

25, Fluconazole is
(A) Antibacterial
(B) Antifungal
(C) Antimalarial

(D) Anticancer

26. Match the following :
Catalyst Reaction

l. Wilkinson’s 1. Polymerization
of alkenes

Il. Ziegler Natta 2. Hydrogenation

lil. CO,(CO) 3. Conversion of
CH,OH to CH,COOH

V. [Rh(CO)LI- 4. Hydroformylation

5. Conversion of
methanol to gasoline

I ¥ m W
A 1 2 3 a4
B 3 2 4 1
© 2 3 1 4
D 2 1 4 3

AglaSem Careers

27. The number of peaks shown by spin free

FeCl, in its Mossbauer spectrum is

(A) 1
(B) 2
(C) 3

(D) 4

28. Assertion(A)

Reason (R)

: Benzene belongs

to D, point group.

Ithas6C,s 1| C;anda
horizontal plane

perpendicular to C,.

(A) Both A and R are correct but R is not

correct explanation of A

(B) Both A and R are correct and R is the

correct explanation of A

(C) Ais correct and R is not correct

(D) A is not correct and R is correct

A-0203
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29. The rotational spectrum of a diatomic
molecule gave several lines. Some of
these lines are located at 2021, 2024,
2027, 2030, 2033 cm™'. The rotational

constant, B (incm~1) is

(A) 2027

(B) 3

(C) 1.5

(D) 9

30. Thiamine has the followifng heterocyclic

systems in the structure
(A) Pyridine, pyrrole

(B) Pyridine, thiophene
(C) Pyrimidine, thiazole

(D) Pyrimidine, pyridine

AglaSem Careers

31. Conversion of arylamines to fluoroarenes

using HEF,‘; HNO, is known as
(A) Scholl reaction

(B) Schiemann reaction

(C) Simmons-Smith reaction

(D) Weiss reaction

32. Which of the following combinations forms

mosf stable compounds ?
(A) Ag", F~

(B) Ag', NH,

(C) Pt**,CN”

(D) Pt™*,CH,COO"

33. In polarography, if ‘m’ is the mass of

mercury drop and ‘t' is the drop time, the

diffusion current is proportional to
(A) (m)"* )"
(8) (m*°(1)"
©) m* "

(D) (m)¥* )"

11 gy

A-02-03
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| D A5 O A
34. The correct nuclear magnetic resonance | 36. Match the following :
condition is
CH
o 1
(A) hg=vf H . Guanine 1. Haﬂ“*m
N
QO 1
CH,
(B) hB = vgH
‘ H
(C) hyg=BH f"NI N
I. Theophyiline 2. N A g
OH
(D) hv =gfH
35. The entropy change (A S)inJg—' K for 0 L‘I
. Hypoxanthine 3. Hrml\?
e
HyO(l) == H,0(g); AH =2270Jg~] H,N
1atm; 100°C, 1atm; 100°C is
o H
” 5570 V. Caffeine 4 HC~ \
373 J<NN
O
CH,
373
(B ===
Sl I onom oW
(C) 2270 x 373 ) 4 2 3 4
B 3 4 2 1
M 2 4 1 3

sy 10 A-02-03
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TG 0
37. Identify X in the following reaction 38. The organic reagent used for the
spectrophotometric determination of
iron (1) is
(A) Dithizone
OCH,

CHE KMnO, » X (B) Nitroso-R-salt

(C) Solochrome black

X is
(D) 1,10-phenanthroline
OCH 39. Assertion @QW{CEHE.};(CD]E is a
3
A) HOOC COOH Q{Q stable organometallic
WUOE Q\{b’@ compound. )
Fb® Reason (R) : Organometallic
N
OCH, &QJQ compound which obeys
CH
(B) Hﬂgcﬁ g C)(b' 18 electron rule is
HOOC Q

@ generally stable.

(A) A and R are true and R is the correct
OH

© & i - COOH

explanation of A

(B) A and R are true but R is not the

correct explanation of A

(C) Aistrue but R is false

OCH,
COOH
® ©XeK
©0C, (D) A false but R is true

i iy 11 A-02-03
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40. Using

dA =-

41.

Gibbs free energy as

o]

(B) —-RT [In

(A)

{c}-HTL

(D) RT [

The partition function (Q) is related tic

the fundamental equation

SdT- Pdv the Maxwell relation is

g°
>

Q
Inm]

K

JinQ
dlnV

Q
N

|
|
|

-G
(o

dlnQ
alnV

I"IE—'l
Na

alnQ
dlnV

Q
Inﬁ; +1-~

(o

AglaSem Careers

TR AT

42. Predict X in the following reaction

OCOCH,

@z'&'}{?ﬂi}CH3

CHO

1. CH;NO,/KOH

o

2.Z2n/ ACOH;HCHO
3. HCI

X is

OH
&

OH CH,NHCH,

(A)

OH

OH
(C)

CHOH CH,OH

OCOCH,
OCOCH,
D>
CHOHCH,

I

12

A-02-03
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A
43. Arrange the following in an increasin
9 9 g 45. The standard electrode potentials of the
order of pKa values
_ half cells Zn/Zn*? and Fe/Fe*2 are 0.76 V
(i) H,C-NO, and 0.44 V respectively. The standard
0 EMF of the spontaneous cell set with

(ii) Haﬂ-fl.l’:— NEt,
O

(i) H,C CH,

(A) (i) > (ii) > (iii)

B) (i) > (iii) > (i)

(C) (i) > () > (ii)

(D) (i) > (i) > (iii)

. The standard oxidation potentials’of

Cuw/Cu=* and Ag/Ag+electrodes are<0.337 V

and -0.799 V respectively, The standard

free energy change forthe process

Cu+2Ag* 5 Cu*+2Ag in Jis

(A) — (965 x 184.8)

(B) — (965 x 92.4)

(C) + (965 x 184.8)

(D) + (965 x 92.4)

47.

these electrodes is
(A) —3.2V

(B) —0.32V

(C) 3.2V

(D) 0.32V

. The metal atoms present in nitrogenase

enzyme aré
(A) Cu'and Zn
(B)>Mn and Fe
(C) MoandW
(D) Fe and Mo
A very low quantum vyield of a
photochemical reaction indicates that
1) The reaction is not a chain reaction

2) The reaction is a chain reaction but
the reactants are regenerated

3) The excited molecules formed in the
primary process are deactivated by a
radiative process

4) The excited molecules do not emit
fluorescence radiation

The correct statements are
(A) 1and4
(B) 2and 4
(C) 1,2and 3
(D) 1,2 and 4

A-02-03
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49. Predict the product “X" of the reaction

48. Identify the product “X" of the following

chemical transformation
G
+1,/ 1 +NaHCO, ")

§™~COOH
O C “~CH = CH

7 ° [
| PKG

OH
W) (<@-CH-GH-CH
&

®) _(—@—&OH - .
&ﬁ ®) | “CH = CH,
$ .
N 0
q/ll\

CH,
!
(©) _(-@—CH—cr@H
©) | ; "CH = CH,

OH
l
(D) CH—COOH
_(_@_ _%: O
- (D) " Q
|

14

A-02-03
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50.

51.

52,

The energy of the activated complex of a
bimolecular reaction is equal to the

(A) Activation energy of the reaction

(B) Sum of the energy of the reactants and
the activation energy of the reaction

(C) Difference in the energies of the
reactants and products

(D) Sum of the energy of the reactants and
the heat of reaction

The efficiency of AF** ion in coagulating a

negatively charged sol is

(A) Equal to that of Na* ion

(B) Three times that of Na™ ion

(C) Six times that of Na* ion

(D) Nine times that of Na* ion

The correct combination of geometry of

complex and order of energy of 'd’
orbitals is

(A) Square pyramidal — du, d'fz < d-w <
dIE < HIE—YE
(B) Square planar — dzz < dxzjﬁ- <d ,
d <d
yz oy
(C) Octahedral — d , 2 d - {drr’ dn, 4:[3'rz

(D) Tetrahedral »d ,d ,d <d. 2,d-:
xy' yz' ke X -y’ Z

AglaSem Careers

53. Which of the following proteins contains
both iron and copper ?

(A) Haemoglobin

(B) Cytochrome c

(C) Cytochrome c oxidase
(D) Carbonic anhydrase

54. Match the following:
CH,

. HG\@ 1. Phloroglucinol

CH,

OH

. HO i OH

OH

OCH,
. @’ 3. Thymol

CH = CHCH,

2. P.Xylenol

OH

/@’ G~ch,
CH,

m 1w

Iv. H,C 4. Isoeugenol

(A)
B)
\®)

(D)

_lmm_.l.
O "
W N BN
N = W b

I gy

A-02-03
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55. Predict the number of doublets present in
the H-nmr spectrum of given compound

H C—@_ —cH” i

““‘CH

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

(D) Four

corresponding to (111), (200), {228;@}1 1)

and (222) Miller planess E’ lattice

&

belongs to

(A) body centred cubic
(B) monoclinic

(C) triclinic

(D) face centred cubic

AglaSem Careers

D0 T

57. The d,,, of a cubic lattice is 4.1 A units.
What is the unit cell parameter (a) in A

units ?
(A) 4.1
(B) 8.2
(C) 2.05

(D) 4.1x+2 {Q\

58. The sw& containing drug used in the

tre@g{ent of Wilson's disease is

N\
@.%] Pencillamine

. The diffraction pattern of a lattice gave Ii@@ (B) Streptomycin

(C) Tetracyclin
(D) Valinomycin
59. The molecular orbital configuration of
[Re, Cl [ is
(A) o° n? 2 &°
(B) o r*

(C) o n? §2 52

D) o n* 826

ﬁlg

16
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B Use oodurard - elser IieniEn pmcl 62. According to Lux-Flood definition CaO

absorption maximum for the given
and SiO, are
compound

(A) Both are acids

@\ P (B) Both are bases

(C) Sil:ZJ2 is acid and CaO is base

(A) 232 nm
(B) 252 nm (D) CaO is acid and SiO,, is base
(C) 272 nm 63. Amongthe halogens from Cl to |, a
(D) 293 nm decreasing trend is observed with
ctto
61. How many stereogenic centers are present s
in cholesterol ? l. lonization energy
Il. Electropositivity
Hl. Electronegativity
HO IV. Metallic character
(A) Six The correct combination is
(B) Seven WLl
B) 1, MW
(C) Eight
(Cy un, W
(D) Five
(D) I, IV

m 17 A-02-03
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64/ A polymer sample contains 100 molecules

65.

of molecular weight 1000 and 200
molecules of molecular weight 10000.
What is its number average molecular
weight ?

(A) 700

(B) 7000
(C) 10000
(D) 11000

Predict the product of the given reaction

(C) Aand B

(D} }— CH;

AglaSem Careers

66. The standard deviation of a given set of

data x,, mean of the data x for n items is

given by the relation

("J ~ X
) JZ n-— 1"
(xi - E)
® ~X=
("l = ;)z
(C) 7

Z‘ "0 i"';':)z
. J (.(f_nz

»According to HSAB Theory

l. Hard species have large
HOMO-LUMO gap

Il. Hard species have small
HOMO-LUMO gap

lll. Soft species have large HOMO-LUMO
gap

IV. Soft species have small
HOMO-LUMO gap

The correct combination is

AL
B) I, IV
©)n,
D)1, IV

18
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68. Assertion (A) : e transferin

[Co"(NH)s ** + [Co(NH, )61 2" —
[Co" (NH3)g] 2* +[Co(NHg)g J**

is slow whereas g transfer

Fe'(CN)g ]+ [Fe(CN) I —
[Fe' (CN)g ] +[Fe(CN)g 1>

Reason (R) : Cobalt remains low spin

in both oxidized and reduced forms (Co3*

to Co®* complexes) whereas iron changes

from low spin to high spin complex on ¢

transfer (Fe3* to Fe?* complex)

(A) Both A and R are true and R is the
correct explanation of A

(B) Both A and R are true but R is not the
correct explanation of A

(C) Aistrue but R is false

(D) Ais false but R is true

is fast

Identify “cis” compound

R VNSN

Br

AglaSem Careers

70. Indicate the product “X" formed upon
photocycloaddition between
cyclohexanedione and methylacrylate

O

2

(A) %

COOMe

~COOMe
COOMe

(C)
L

OR

;J" COOMe

WCDDME 450 NM__ aym
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71. Identify the name reaction 73. The major product in the following
| reaction is
Nafion-H
e T©—EL®
COOH X . /o‘a
H,C—CH= N\+ H,C =CH~OCH, Catalyst_ «x~
(A) Olah reaction CH,
(B) Price reaction
(C) Kulka reaction CH,

]
(D) Friedel-Crafts reaction

OO~ :’N\O
72. |dentify X in the following reaction

CH,
Hacwﬂ 1. FhCH-ﬂ. HEI LRV |
» "X
2.KCN, EtOH CH,

Xis 'J (B) Hac _G‘CHE
¥ D |
ROwe
CH,
o - I
veod | ey
o SR
CH

O

Chatih O wf CH,
N
CN (D) H"‘C\<_<c}
| oo

O

(D) HC ¢ {
cw /Fh
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74. What is the other name for Benzil-Benzilic
75. Assertion (A): The radius of Fe®* is

acid type rearrangement ? less than that of Fe2*

Reason (R) : Fe®* hasalowereffective

I_I.O. :
COOH nuclear charge than Fe2*.
O  NaOH . 6
(A) Both A and R are true and R is the

correct explanation of A

(A) Leibig (B) Both A and R are true but R is not the
(B) Warren correct explanation of A
(C) Houber (C) Aistrue-but Ris false

(D) A-s'talse but R is true

(D) Eastham

IF % 21 A0203
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