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1.

The booklet contains OMR sheet and having two
seals. Candidates will first open the booklet by
removing the seal at the top to get the OMR sheet.
Second seal will be removed two minutes before the
commencement of the examination.

Before starting the Examination, the candidate must
write her/his Roll Number in the Question Booklet
and the OMR Answer Sheet; in addition to puiting
signature at the places provided for the purpose.

This Question Booklet consists of this cover page, and
a total 100 items. Use Blank pages available at the
end of Question Booklet far rough work.

There are four alternative answers to each item
marked as {(a), (b}, (¢} and (d). The candidate will have
to select one of the answers that is considered to be
correct by her/him. S/he will mark the answer
considered to be correct by filling the circle.

Use black/blue ball point pen to darken the circle.

See the following illustrations,

IHustration:

1. Thesumof20and 12is

(@) 32{b)38(c)31(d)34

The Correct answer of item 1 is (a), which should be
marked in OMR Answer Sheet as under:

000
Half filled, faintly darkened, ticked or crossed circles
will be read as wrong answers by the optical scanner
and will be marked as incorrect.

The OMR Answer Sheet must be handed over to the
invigilator by the candidate before leaving the
Examination Hall,

Keep OMR Sheet straight. Do not fold it.

All questions are compulsory, each question carries
one mark.

Use of calculator/mobile/any electranic item/
objectionable material is NOT permitted.

Controller of Examination
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Please note that in case of any confusion, the question printed in English will be considered final.




51.

52.

53.

54.

|55,

The molecule with a C, axis of
symmetry among the following is

a. BH,(Cl

b. NH,ClI

¢. CH;Cl

d. HOCI

The molecule that will show Raman spectrum,
but not IR spectrum, among the following is

a. H,
b. HCI
¢. BrCl
d CS,
Enthalpy is equal to

a TS + PV + ¥ um,
b. TS + Y umn;

c. XHimy

d. PV + Y umn;

The number of inorganic sulfides in

cubane like ferredoxin and their removal
method, respectively, are

a. eight and washing with an acid
b. four and washing with a base
¢. eight and washing with a base

d. four and washing with an acid

The number of optically active stereoisomers
possible for

CH;3-CH(OH)-CH(OH)-CH(OH)- CH; is
a 2

4
6
8

- The pair that contains a spherical top and

~ a symmetric top, among the following, is

- a. CH,, CH,CL
b. CH2C12, CH3C1
.G, CH3CI, CH4
d. CHy, C(CHa)4

-
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a. BH,(l

b. NH,CI

¢. CHsCl

d. HOCI
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a. H,

b. HCI

¢. BrCl
d C8,

e R g 8, 98 &
TS +PV + XY umn;

TS + X uyn;

NN

d PV + Y umn;
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a. CH4, CH:Cl,
b. CH,Cl, CH;Cl
. CH;CL, CHy
d. CHi, C(CHs)
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The first ionization energy is the lowest for
a. Br
b. Se

c. P
d. As

The most unstable complex on the basis
of electro-neutrality principle among the
following is

a. [A1(0H2)6]3+

b. [Al(NH3)5]3+
c. [AIFe”
d. [AICNCCH3)5]3+

The IR spectrum of Co(CO)4H shows
bands at 2121, 2062, 2043 and 1934

cm. The veon (iR o} expected in the
spectrum of Co(CO)MD is

a. 2111
b, 1396
c. 2033
d. 1910

In trigonal prismatic ligand field, the most
stabilized d orbital is

a. dZ

b
c. Ogx
d

The band in the electronic spectrum of I,
appearing at 570 nm will undergo maximum
maximum blue shift in

a. water

b. hexane

¢. benzene

d. methanol

57, UM SEAIH WWWW%H@%

a. Br
b. Se

R c. P

d. As

8. '«-{éﬂ@tﬁ{l@?ﬁfmﬂﬁ 3R TR FrfaRed
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a. [AlOH)"

b. [Al(NH3)6]3+
c. [Auﬂﬁ]?"
a. [Al(NCCH3)6]3+

s9. Co(CO)MHP Waed #2121, 2062, 2043
T 1934 o TR S @3 | Co(COMD
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66.

Boron in BCl; has

a. sp hybridization
sp? hybridization
sp® hybridization
No hybridization

a0 o

The number of degenerate spatial orbitals

of a hydrogen-like atom with
principal quantum number n = 6 is
a. 12

b. 6
c. 72
d. 36

If{A,B] = 0and [A,] = 0, then
which of the following necessarily
holds: [4, B and C are operators]

a.

b.

C.

d.
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If the atoms/ions in the crystal are taken

to be hard spheres touching each other in

the unit cell, then the fraction of volume
occupied in the body centered cubic structure is

The pressure inside (Py,) a spherical
cavity with a radius » formed in a liquid
with surface tension ¥ is related to the

external pressure (Pyy ) as

— (4
& Py = out T

2
b. P = Pyt +'rl

— I4
c. Pi - Pout"';

d. Py = Poye +{"

15

62. BCl; T SR BT UHRUT &
a sp HHI0T 7
b. sp? TP T
c. spB dR0 8§
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63. TGS ¥ URATY] &1 e Faicy I
n = 6 & 1T srayE Bfaw snffedl &) s=n
a. 12

b. 6

c. 72
d 36

64. T[4, B] = 0TUT[A4,¢] = 0%, al
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a. [B,C1=0
b. [4,BC]1=0

B,

Lt 1

Il

il
o o

AC]
AB]

Ty

d [
65. fShcd B Uheh AT H TRHTILRA/ 3] Y
TS GO DI W= B GUBSR T R
WY, €l T g 4 W H eifdipd
S o e i & |
a. 4/3
b.

L

C.

d.

66. W y U T1Td & 5a W foaRa, fear r &)
TSR HIeR B 3 a1 (P,) O THR
a@m(mwia"m%,aa%

a. P = Pyt -

2y
= Poyt +—r—

fpean B
#® 0H

b. P
C. Pi

— i4
- Pout _;

d. Py = Poy +§'




67.

68.

69.

70.

The separation of the (123) planes of an
orthorhombic unit cell is 3.12 nm. The
separation of (246) and (3 69) planes are,
respectively,

a. 1.56 nm and 1.04 nm

b, 1.04nm and 1.56 nm

c. 3.12nmand 1.50nm

4 1.04nmand3.12nm

If the specific conductance of an electrolyte
solution s 0.2 cm™ and? cell constant is
0.25 cm™*, the conductance of the solution is

The slope and intercept obtained from
(1/Rate) (1/substrate

concentration) of an enzyme catatyzed
reaction are 300 and 2 X 10,

respectively. The Michaelis-Menten
constant of the enzyme in this reaction 18

against

a 5x10°M
b. 5x10’6M
e 1.5x10°M

d 1.5x10°M

The term symbol for the ground state of
a metal ion is °p,. The residual entropy

of a crystal of 2 salt of this metal ion at
0Kis

a. kglnl
b. kgln3
c. kglnd
d. kg in7

67. faud Wﬁqﬁ@rﬂ%unmﬁ% Gl
GUEHIl 3.12 am S (246) TUT (369)
el 3 S QU ¢ R
a. 1.56 nm and 1.04 nm

b, 1.04 nm and 1.56 nm

c. 3.12nmand1.50nm
d. 1.04nmand3.12nm
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a 5x10°M
b, 5x10°M
e 15x10°M

4 15x10°M
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a. kplnl
c. kB l’nS

d. kgln7
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71. The number of microstates present in °F 71. 3 gz ¥ Iuf¥q AP & Se T

term is
a. 3 a. 3
b. 21 b. 21
c. 9 e 9
d. 28 ' d. 28
72. The numbers of P-S and P-P bonds in 72. P-STYUT P-P 3§ iﬁﬁmﬁfﬁlﬁ P453ﬁ
the compound P,4S; are, respectively, S U
a 6&3 a. 6dUl3
b. 4&3 b. 447UT3
c. 3&6 c. 3qYUl6
d 6&2 d. 6dYUT2
73. The compound which dissolves in POCI 3 73. A& S rocl 3 Hfaeg s UYTiq Uh Taifde
to give a solution with highest chloride Eﬁﬁﬂ%{g ST Gigd 1 faea aar %3_6' %- |
ion concentration, is
a. BN & EuN
b, KCI b. KCi
¢. FeCl C. FeCl3
d. SbCls d. SbCl;s
74. Decomposition temperature of CaCOj in 74. CaC0; % ATTHRIATS fawayor & srggesy
thermogravimetric analysis will be highest )
in dynamic atmosphere of oy wifetep arcmaRor & waffe @Tﬂ, ERE
& nitrogen & !!33;!31:!
b. synthesis gas b. GIANUT Y
c. 1:1 mixture of O, and CO c. O, YT CO T 1:1 T
d. water gas d. Gfﬁﬁﬂ

75. On two sequential electron capture, 5cBa'’! 75. «Ball Tl BHIAH T URIET ¥ YT 3T

will give

2. Xe% a. s4Xe™!
b, s4Xe'* b. saXe™
o s 6. sCel?!
d. seCe' d. 56Ce'™
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76.

71.

78.

79.

80.

The frontier orbital interactions involved
in the formation of the carbocation
intermediate in the reaction of

isobutylene with HCl are

7 of olefin and a* of HCl
x of olefim and ¢ of HC!

z*of olefin and o* of HCI
x* of olefin and @ of HCl

oo TP

Two aqueous 1:1 electrolyte sysiems A
and B are at different temperatures Ta
and Tg and Ca and Cg concentrations,
respectively. Their Debye lengths will be
equal 1f

a. Tp= 2Ts and Cao = 2Cs

h. Ta= 2Ts and Ca= CB/2

o Tao=+2Tpand Co=2Cs

d Ta=2Tpand Cx= V2 Cr

The ionization energy of hydrogen atom
in its ground state is approximately 13.6
V. The potential energy of He' ,infts
ground state is approximately

a. -544eV

b, -272¢eV

c. -13.6eV

d. -108.8¢eV

The point group obtained by addng

symmetry operation gj, 10 the point group Cyi8

a. S,
b. C4h

C. Dzh
d. Dy

Upon application of a weak magnetic
feld, a line in the microwave absorption
spectrum of rigid rotor splits into 3 lines.
The quantum aumber (J) of the
rotational energy {evel from which the

transition originates is
a. 0

b. 1
c. 2
d 3

76. aﬂé@a{@’fﬂq&"mm@r&ﬁ?{%mﬁ
ST I R0 ¥ St
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a. Wﬁﬁﬁiﬁ HCI®T ¢”

b affRip= @1 g AUTHCI &l o
c. afaRpAS! o aUM HCIPlo”
i anfafted @ o aUHCL Pl o

77. A 11 Forega- e et A T4l
B HUL: TAﬁﬁTBaﬁia‘%ﬁw&ﬁ Ca
T TR E | Fw! I TRl
EE B, A
o Ta=2TpTCa=2Cs
b, Ty =2TpUl Ca=Ca/2

o To=+ZTp@UICa=2Cs
d. TA-':ZTBHMCA:‘\/—ZCB

ol @ 13.6 oy D | Het Y I SR

 rufae & T I
a. -344¢eV

b, -272¢eV

c. -13.6¢eV

4 -108.8¢eV
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a. Sy
b. Cap
c. Dan
d. D
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81. Heating a sample of 81. [(n*-CsHs)Mo(CO)s ] & Uk =|'E[:T B ITH B

[(m’-CsHs)Mo(CO)s], results in the formation TR [(°-CsHs)Mo(CO),], & fa=ror co 2 @’@'ﬂ
of [(HS_CSHS)MO(CO)Z]Z with elimination of 2 S RAT S TgTq -@-(—_" % B ffpa o
equivalents of CO. The Mo-Mo bond order in Mo-Mo 318 Hiie § &) yiada Blal % JER
this reaction changes from
i S % 3

a. 2to3

b. 192
b. 1102

c. 143
c. 1to3 3
d 2to4 d. 24

82. The numbers of lines shown by the BH; 82. 3] PhsP.""BH; o fo17 'H T ''B NMR

part of the molecule Ph;P."'BH; in the Weer § BH, U ER a2 U e 9

'H and "B NMR spectra  are,

respectively [I ('B) =3/2; 1 3'P) = ) § :
a 8 and 8 a 8 a'?“n. 8.
b. 4and 8 b. 4TYUT8.
c. 3and6 c. 3dyle.
d 6and3 d. 6TYT3.
34 g0l 3 ;
83. The g values for Ce** (4f)) and Pr'* (4£%) 83, C&™" (4F) TUTP** (4P F AT g oM 8
are, respectively HHIT:
a. 3/7 and 2/5 a. 3/74d412/5
b. 5/7 and 4/5 b. 5/7 YT 4/5
c. 6/7and 3/5 c. 6/74dYT3/5
d. 6/7 and 4/5 d. 6/7d4T4/5
84. The number of 3¢-2e bonds present in 84. Al(BH,); T SURRIA 3c-2¢ 3M1a4T & T=0T ©
Al(BHy); is
a. 4
a.
) 4 b 3
-3 c. 6
¢ 6 d 0
d 0
85. The complex that shows orbital 85. TWpa S ECCHu aﬂ'am‘uf T nfdcd aeE
contribution to the magnetic moment, is
= CRIGIERC T

2. [Cu(H0)¢)*"
b. [Ni(H,0))*"
c. [Co(H,0)s]*!
d. [Cr(H,0)*

a. [Cu(H0)*"
b. [Ni(H,O)*"
c. [Co(H,0)s]*
d. [Cr(H-0)s*

19




g6. In a cubic crystal, the plane [1 00] is
equally inclined to the planes
a. [010]and fo11}
b. [010]and [110]
c. [001]and (101}
d. [110]and [011]

g7. The metal transferred by bacteria and
fungi using siderophores/ siderochromes is

a. Mo
b, Cu

¢c. Fe
d. Zn

gg. Self-exchange electron transfer is fastest in

b. [COCNH3)6]2+B+

d. [Fe(OH2)6]2+’3+

¢9. In neutron activation analysis the
radiation commonly detected is

a. O-T1ayS
b. Pp-rays
c. y-Iays
d. X-rays

90. The coordination pumber of Gdin
GdC13.6H20 is
a. 3

b. 6
c. 8
d. 9

86.?1??\?113?{2313{[100]66@%1?@%@”

wé\m%,a's%
a. [010] TUT[011]
b, [010] AUT[110]
o. [001]TUT[101]

a. [RucNH’j)d%B-t—

c. [CY(OH2)6]2+I3+
4. [Fe(OHDl™"

89.:q§‘hwmawﬁmﬁamaﬁ
et RRAUT

q. O-I3yS
b, P-rays
c. y-rays
4. X-rtays

90. GACls.6H20 ¥ Gd o TEIE HE B

a. 3
b. 6
c. 8
d 9
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91. The major product formed in the 91. ﬁgﬁr@a sifufar 3JehH S EE Ko Il
following reaction sequence is
TS JATE &
o)
1.LDA, -78°C m
. s 1.LDA, -78°C
2. PhSe(Cl -~ 2. PhSeCl
- -
3. HzOzyheat . ) 3. HZOZ, heat
o o
a. ‘\\\1:::?%:::] a.
o 0
b. ~ {I\/
b
o [e]
seph SePh
C. o c. F

o]
PhSe PhSe

=
o]
la]
=3
o

92. In the following reaction, 9. Fofafag sftfkea &
cn, CH3 GH,
AN J W
] » PH Ph :
PR z
TiCl, o =
H
X Y
a. X is the major product and Y is the . X U&I 3G auTY 1:|'|1:E—ﬁ e
minor product
b. X is the only product b. HId X IUG
¢. Y is the only product . %Had Y 3G
d. X is the minor product and Y is the d X 1:|T1:Eﬂ FdTE dUT Y 81 3dTE

major product

21
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93. ﬁgﬁf@ﬁﬁﬁsﬁ@ﬁﬁﬁaﬁh@%

93. The enantiomeric pair, among the
following, is

of the following
loaddition reaction is uﬁm 1 U IdE %:

intra-molecular cyc

! \ o \

94. The major product

hv
T
H

22




95. The correct order of the acidity for the
following compounds is

96.

97.

a e oo

A B C
B>C>A
C>B>A
B>A>C
C>A>B

'"H NMR spectrum of a mixture of
benzene and acetonitrile shows two
singlets of equal integration. The molar

ratio of benzene : acetonitrile 1s

a
b.
c.
d.

1:1
2:1
1.2
6:1

The correct statement in the context of
NMR spectroscopy 1s

a.

static magnetic field is used to
induce transition between the spin states

magnetization vector is perpendicular
to the applied static magnetic field

the static magnetic field is used to
create population difference

between the spin states

static magnetic field induces spin-
spin coupling

95. fraieifaa A & sraiiadr &1 wE!

96.

97.

HOE

A B C
B>C>A
C>B>A

B>A>C
C>A>B

e oop

ol qur tfiesica & s & o
U GHH A & &l Uh® ME Bl & |
ol : T Rfed Hier U &

a. 1:1

o201

c. 1.2
d. 6:1

NMR SR & e  gdt pee 8

Qg Jaeiy &3 %1 T, [ sawisil &
T YU B! U B & o e S g |
TS IR, T T Wik Jrasid &5 |
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98. Among the structures given below, the
most stable conformation for the

following compound is

0

@
L=
=
=3
T=7

99. The correct order of basicity for the
following heterocycles is

o0 0

] |
H H H
A B ¢
a. A>C>B
b. C>A>B
c. C>B>A
i B>A>C

100. The organic species isolobal to
[Fe(CO)(PPhs)] is
a. CHy'
b. CH
c. CHs
d. CH

08. FrofefEa At 3 g el iR T

99. iR SeraEehdl Y i &1
T PaT
OO
\ N/’ N
! ! |
A B C
A>C>B
b. C>A>B
c C>B>A
d B>A>C
100. [Fe(CO)a(PPh3)] F oEAIaE HEA®
whdw®
a CH;
b, CH
c. CHs
4. CH



