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A person purchases two chains from a jeweller,
one weighing 18 g made of 22 carat gold and
another weighing 22 g made of 18 carat gold.
Which one of the following statements is
correct?

1. 22 carat chain contains % times more gold
than 18 carat chain
2. 22 carat chain contains % times more gold

than 18 carat chain
3. Both chains contain the same quantity of
gold

4. 18 carat chain contains % times more gold
than 22 carat chain

2mx2mx10cm A9 & TH G MG H

fohcel 3Maae Har ol 87
1. 40m? 2. 04m
3. 0m 4, 40m®

What is the volume of soil in an open pit of size
2mx2mx10cm?

1. 40m’ 2. 04m’

3. om’ 4. 40m’

TH 5cmx 5cm AR 3IeY FIc drel
FaThT TEvg H 0.5 cm a1 F@ &7 3ifhas e
SAATPR UTAT & WeT fhar 31 Thdr 87

1. 99 2. 121
3. 100 4. 105

What is the maximum number of cylindrical
pencils of 0.5 cm diameter that can be stood in
a square shaped stand of 5 cm x 5 c¢cm inner
cross section?

1. 99 2. 121

3. 100 4. 105

T o TRR & 3&HaA 90 km d& 39T
fhar ST Faar g1 Th T gad faufgar
algeT fohctel 3if8ehad g (fopalt. &) aa &
ohdl ¢ SIdih 385 T8l IRT e 7 g2

1. 180 2. 90
3. 120 4. 270

A new tyre can be used for at most 90 km.
What is the maximum distance (in km) that can
be covered by a three wheeled vehicle carrying
one spare wheel, all four tyres being new?

1. 180 2. 90

3. 120 4. 270

THh g0 gfaal are oiY @ Uk IR FE A

AT g IR H WA WX gH &7 fg@rdy ¢am?

1. 3ME9rE &1 Jefell # Giern 3 Tehadr
fe@ar gl

2. 3HATH AT Jelar H der fdh g
ey &am|

3. i g 9ITRUT H HIS A AGr fohaT ST
HhdT|

4, 9T F AT T ATF T FTOT
gfsrar gt

If a plant with green leaves is kept in a dark

room with only green light ON, which one of

the following would we observe?

1. The plant appears brighter than the
surroundings

2. The plant appears darker than the
surroundings

3. We cannot distinguish the plant from the
surroundings

4. It will have above normal photosynthetic
activity

g &It T AT, 11F T T 9 F uA &
T & SR g1 98T FEAr 25 & T 7 (5)?
FA g a ol F'am & 24 gfderd & ar o
g 931 &AT & Y &7 T fohdar § ?



1. 415
3. 410

2. 400
4. 420

The sum of two numbers is equal to sum of
square of 11 and cube of 9. The larger number
is (5)2 less than square of 25. What is the
value of the sum of twice of 24 percent of the
smaller number and half of the larger number?
1. 415 2. 400

3. 410 4. 420

ATar B fFaT AR & faT sind = cotB 87

1. A=B=0 2. A=B=§

3. A=0 B==L 4, A= B=0
2 2

For which values of Aand B issinA4 = cotB ?

1. A=B=0 2. A=B=§

3. A=O,B:§ 4, A=§,B=O

U & yoifd # B g 93 el a¥E & Shary
U S g1 Afe Shar] @1 Eaedr &k S §
Jqer AT VE a FeT & 8 sia-ar s
e 82

1. SsmaII > SIarge

2. Vsmalll > Vlarge

3. (S/V)small > (S/V)Iarge

4. (S/V)small < (S/V)Iarge

There are small and large bacteria of the same
species. If S is surface area and V is volume,
then which of the following is correct?

1. Ssmall > SIarge

2. Vsmall > Vlarge

3. (S/V)small > (S/V)Iarge

4. (S/V)small < (S/V)Iarge

ar gt A 3R B T R o & A &
ar foudig R & ¢ 7w & feum A gz
IRH X gl I A8km/h&r fAaa arer &
aur B 6 km/h & fagd =rer & dlsd gu, A
30 fAee geard B &r fAear § ar ¢ @

GEIERE LGRS
1. 1km 2. 4Kkm
3. 3km 4, 2km

Two runners A and B start running from
diametrically opposite points on a circular track
in the same direction. If A runs at a constant

10.

10.

11.

11.

12.

speed of 8 km/h and B at a constant speed of 6
km/h and A catches up with B in 30 minutes,
what is the length of the track?

1. 1km 2. 4km

3. 3km 4. 2km

11 g e, 8 €t =t 3R 20 d@r I
HIATHR Folleeh # 5 T Fa1$ deh gl o0
g 39 FoIes H 14T Bear Fr e 21
AT MfAT et ST &1 38 9er @
Adg fohder FuT 39M?

1. 8.8FH 2.
3. 1@ 4.

10 G
0 g

A rectangular flask of length 11 cm, width 8 cm
and height 20 cm has water filled up to height 5
cm. If 21 spherical marbles of radius 1 cm each
are dropped in the flask, what would be the rise
in water level?

1. 8.8cm 2. 10cm

3. 1cm 4. Ocm

TBal & foar a3, 8x 6 AT Hr n el
A AT & TR B W 58 ThR 4o
St € 6 @97 o1 FIs o HIeT Wrelr 6T el
N & AT AT hITTd |

1. 56 2. 12
3. 24 4. 48

The smallest square floor which can be completely
paved with tiles of size 8 x 6, without breaking

any tile, needs n tiles. Find n.

1. 56 2. 12
3. 24 4, 48
CIEGIRCIGEIGECEIED)
21 7/\d 20|{|u G/\D T 0O E H
X A Z
?
E J F
A 1 1 X 26 +
L s A8 2 2 5 5A2 8
+ +
1 6 10 6
26 z A 26




3. 50 10A2 12 4 B 6N 15
X X
5 6 2 0
A 1 z 26
12. Find the missing pattern
21 7/\4 20(|u G/\D T O E H
i) A 7)
?
E J F
A 1 1 X 26 +
1 5 15/\8 2 2. 15 5A\2 8
+ +
1 6 10, 6
26 y4 Z 26
3. [50 10Nz 12 4 B ehs 15
X X
5 6 2 0
A 1 y4 26

13.

13.

14.

THh 5m X 2m A H A HACS dlel Tole
#r AR 20 kg &1 3@H 5S5cm X 2cm AT &
1000 B¢ R ST €1 Beat & ULdNd Tl &l

R (kg #) forde 872

1. 10 2. 2

3. 198 4. 18

A plate of 5mXx2m size with uniform

thickness, weighing 20 kg, is perforated with
1000 holes of 5¢m x 2¢m size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 198 4. 18

12 cm 83T aTel @97 o °RT it & x T ared
et & FIEa, dca2ard fharl &I FAlSHT Th

14.

15.

15.

16.

fopecy et 1 forecy & fshda 3madsT &

T x T AT TaR—P?

1. 6cm
3. 3cm

2. 2cm
4. 4cm

Four small squares of side x are cut out of a
square of side 12 cm to make a tray by folding
the edges. What is the value of x so that the
tray has the maximum volume?

1. 6cm 2. 2cm

3. 3cm 4. 4cm

Teh god T il WAUS o1 =T & gerrar
T § OA @Y1 OB IRER dead a1 BHeard
¢l f§g Cged W oud g

HIT ACB &7 AT Fa13i?
iR gl forar S devan
30°

60°

45°

PO PE

Three-quarters of a circle is shown in the
figure; OA and OB are two radii perpendicular
to each other. C is a point on the circle.

What is angle ACB?

1. Cannot be determined
2. 30°
3. 60°
4, 45°

2 HIeX SeTS arell Tsh HIGT &l Ueh ¢aR T/
59 g oI § Tk g 1.75 Hiex 3918 d%
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17.
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Tgd| AR F W H AfSaA A gl &
Tl gi-

1. 1+ & UisT1 &

2. 1#eX ¥ gigr HiUw
3. 1#HX

4, 12X

A 2 m long ladder is to reach a wall of height
1.75 m. The largest possible horizontal distance
of the ladder from the wall could be

1. slightly less than 1 m

2. slightly more than 1 m

3. 1m

4, 12m

giaey (AR, 391S) 3Tl A Higt  of@memdT
A AAGEAT dlel 3Tel@ o AN &l S8
gl T & O FlF-a1 FUT T §?

Population

Short (Height} Tall
Q‘\l\ﬂ

1. e #3495 9 AR A Hig F@g-HaY
el Bl

2. goh cafaFadr $r 39e AR cafeaAr $r
FETS & FE HRAF gler Y FHGT B

3. W9 9 gooh Iiagdl fT E&AT o9 g A
IfFdqat & 318 g

Axeay (YS19M) 3Y3n
uonejndod

4. ALYH AR d ALYH oldl$ dTr Ifed oAgt gl

Contours in the bivariate (weight, height) graph
connect regions of approximately equal popula-
tions. Which of the following interpretations is

correct?
Population

Short (Height) Tall

O

@

Aneay (WS19M) 43N
uojie|ndog

18.

18.

19.

1. There is no correlation between height and
weight of the population

2. Heavier individuals are likely to be taller
than lighter individuals

3. Taller and lighter individuals are more in
number than taller and heavier individuals

4. There are no individuals of medium
weight and medium height

o Fuat F T g Ao agr a8 82

1. afg : I Soaaq Rfcaar e w®
i AX ST §, o 3ThT SAlelerdl SART
g Fehar AT

2. Ify I = AR Fe arar &, ar
3HAT JIIAT TS B

3. e IS quiih &A &, o 9 qUiieh ar &
fasnfaa grar &

4. IE FI qUIE Qv §, dF a§ qoites ar
¥ TSI =1er grar|

For which one of the following statements is

the converse NOT true?

1. If apatient dies even with excellent medical
care, he likely had terminal illness.

2. If a person gets employed, he has good
qualifications.

3. Ifaninteger is even, it is divisible by two.

4. If an integer is odd, it is not divisible by two.

T FAG RIdel & oGt Py dar Py & &
U IRl aEg H 9Y AT I §, a>
3T Rufaat & 1 d$0s & 3 R RAfegd
forar amar g1 e 7 & Fla-ar sy a@r g?

1. T THEATT g

P, dar P, & o &r a1fd Ps dar Pg &

da Froafa @ 3R g

3. Tl & SRUT P, TP, dh A X arfa
ol &

4, Py® P, AT G99 &H afd F dF
R ST &1

N
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20.
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A path between points P, and Py on a level
ground is shown, and positions of a moving
object at 1 second intervals are marked. Which
of the following statements is correct?

1. The motion is uniform

2. The speed between Pz and P, is greater
than that between Ps and Pg

3. The speed from P, to P, increases because
of downward slope

4. The section P; to P, is covered at the
slowest speed

THh TS of oars [ drell U & & T A
® TSt § AU IEH gEU AT TS r
(r & 1) B30 arel qdel @ ¥ T gl &
F A W dE dsH @F F G T
TR T H @R W odVedl gl T+
gFR H 10 Hvs od g fRw aifa (Ui
{hU3) A oIgHl TH Fr 3R dedT 82

r ml
1. - 2. -
3. 20m(r + 1) 4, =D

5

A boy holds one end of a rope of length [ and
the other end is fixed to a thin pole of radius r
(r « ). Keeping the rope taut, the boy goes
around the pole causing the rope to get wound
around the pole. Each round takes 10 s. What is
the speed (in units of s™) with which the boy
approaches the pole?

nr ml
1. ? 2. ?
3. 20m(r + 1) 4, 0D

5

ATMPART B

21. gHaarer e fPees &89 & gaifts

TURIcT gt e gt d-&eTe g
1. dz2 2 de
3. dxz 4. dyZ

21.

22.

22.

23.

23.

24,

24,

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

1. d,?
3. dxz

2. dxy
4. dyz

Co(CO)H & IR ®eeq & 2121, 2062,
2043 gar 1934 cm?! W ¥= TEa ¥
Co(CO)D & ®eed & veop (cm™ #)

qeTAd &
1. 2111 ) 2. 1396 I
3. 2053 I¥ 4, 1910 X

The IR spectrum of Co(CO);H shows
bands at 2121, 2062, 2043 and 1934 cm™.
The veop (in cm™) expected in the
spectrum of Co(CO)4D is

1. 2111 2. 1396
3. 2053 4. 1910
SNF; ar XeF,0, &1 snfafaar § sar:

1. g7 T TUT FIT Tl

2. TR TUT Tl

3. T TT TUT FHAATTET gfaffAsy
4. TqSherhrg dUT EAAET efafRiAs

Geometries of SNF; and XeF,0,,
respectively, are

1. square planar and square planar

2. tetrahedral and tetrahedral

3. square planar and trigonal bipyramidal
4. tetrahedral and trigonal bipyramidal

ASHHA ¢ & T & FUeT &

1. I8 T F-EH G g

2. 3R &7 ABehIA ¢ H Head &Il
9T g gl

3. I TH WFH T JUT SolFelT aigsh &l

4, IOg SISITFEISIT T FUAE JUAT dgel hY
Fhl &

The correct statement for cytochrome c is

1. Itis a non-heme protein

2. The coordination number of iron in
cytochrome c is five.



25.

25.

26.

26.

217.

27.

3. Itis aredox protein and an electron carrier

4. It can store or carry dioxygen

(ool YT A) TaoT T FH B

A. [TiFs]* B.[CrFs]* C. [MnFe]*

D. [CoFe]*

1. D<A<B<C 2. C<A<D<B
3. BrA<D<C 4. A<B<C=D

For the following complexes, the
increasing order of magnetic moment
(spin only value) is

A. [TiFs]* B.[CrFe]* C. [MnFg]*

D. [CoFg]*

1. D<A<B<C 2.
3. BA<D<C 4,

C<A<D<B
A<B<C=D

ﬁa@%ag%ﬁwwma%wﬁ BF;
T H fTTPr 3T FET €, T8 §

1. FrEFOTIA

2. FIEATIT

3. Fefas Helw

4. GATIT Heldh

The role of BF3 as an industrial
polymerization catalyst is to generate

1. carbanion

2. carbocation

3. organic radical

4. cation radical

ClOs", XeOs daT SO & ¥ RS sy
dr Fdreler &/ 87

1. ClO; o XeOs

2. XeO; aur SO,

3. ClO3~ d2r SO3

4. SO

Among CIO3;7, XeO3; and SOs, species
with pyramidal shape is/are?

1. ClO3; and XeOg3

2. XeO3 and SO;

3. C|037 and SO;

4. SO3

28.

28.

29.

29.

30.

30.

31.

TUH AT Fat e v wgetas
g ¢

1. Br 2. Se

3. P 4. As

The first ionization energy is the lowest for
1. Br 2. Se

3. P 4. As

S AT & T foog &1 AT A
& U TIFCA-TFREAM A IuFF
et ¢, 96 8§

1. 3fdfos 3Fa vs diEfRge weTse
2. 3maA(I) vs 1,10-Reteeer

3. Frarere(ll) vs OR3MhFsed - T

4. fAadea(ll) vs saReeaEsnaasn

Spectrophotometric monitoring is not
suitable to determine the end point of
titration of

1. oxalic acid vs potassium permanganate
2. iron(I1) vs 1,10-phenanthroline

3. cobalt(I1) vs eriochrome black T

4. nickel(1l) vs dimethylglyoxime

af =ggiar fr Arfaf@d st
H ¥ fras v Hig-aee qaius g

1. 92U235+ Onl S 92U235 +0n1

2. 92U235+ Onle 92U236

3. U + ont > oo Th22 + ,He?

4, 92U235 + onl > 36Kr94 + 5656.140 +2 onl

Among the following nuclear reactions of
thermal neutrons, the cross section is
highest for

1. 92U235+ Onl 9 92U235 +On1

2. 92U235+ on19 92U236

3. 92U235 + onl > 90Th232 + 2He4

4, 92U235 + onl > 36Kr94 + 5686.140 +2 onl

hfeR 3fPas nfdear (FMO) Riewid &
AN EFACISSA  H  Hafed e
smifas 3nfiea (HOMO) faeafaf@a
fferar & &




X hv 4 Me
> o
O

Among the structures given below, the
one that corresponds to the most stable

2 EE 25 % ? 8_8 conformation of compound A is
0

M EEEEE, e Y=o
0

1. OH
31. According to Frontier Molecular Orbital Me\fo
(FMO) Theory, the Highest Occupied
Molecular Orbital (HOMO) of hexatriene 2. Me\fo\j\OH

in the following reaction is
B hv 3. Me
% &O OH
N
9 o}
5 25 9 % EE x OH

33. fae=faf@a xfafkar # 3cae afasw

SRR J—

4, 8 % g 8 8 g “/IIQH conc. H,SO,

32. ffaf@d a@ar & & gg U, o s 1. OH
A ¥ Faifs TIRT T&AUT F Fard FAT & OO
e} SOzH
Me><0:><OH 5 oH
:
1 OH SO,H
Me\fﬁ 3 OO OH
2. Me P57 oH HO3S
3. Me 4. SO3H

o Cry”

33. The kinetic product formed in the
following reaction is



34.

34.

35.

10

conc. H,SO,

SO3H
3. OH
HO3S
4 SOzH

faf@a geiasihal dr eTRIdar &1
el A B

Y\ J N
H H Y

A B C
1. A>C>B 2. C>A>B
3.C>B>A 4. B>A>C

The correct order of basicity for the
following heterocycles is

I\ J N N
H H Y

A B C
1. A>C>B 2. C>A>B
3.C>B>A 4. B>A>C

fFrfafEa wepfde 3cde TeedisTg3iter

35.

36.

36.

37.

g, &
1. edfe 2. TS
3. e 4, Tohallss

The following natural product Enterodiol
isa
HO

2. steroid
4. alkaloid

1. terpene
3. lignan

fArfafad sy &

HO,C "

1. gafAfa aor &
2. RE®oT §
3. SEEYUT §
4. gafAfY g &

The following molecule has

H, _ COpH
Hozc’< > <H

1. plane of symmetry
2. R configuration
3. S configuration
4. centre of symmetry

Fafaf@a & @ 3 St El goaaa
TIaFeH A mfz, 72 W IR RAWR ST &,
R



37.

38.

38.

39.

39.

11

) M t Ik
Among the following, the compound that

gives base peak at m/z 72 in the EI mass
spectrum is

’ )OH/( t Lk
3. /ﬁ\/( 4. \)CLK
ffaf@a & & T §

1. oedarsst A g d@wAur gt gfadifea
2. foEqd d=s aur d-d GshATT

3. AT Ruar-3nfec FIHT TUT HhAT clcd
4, &Y TUATROT 2T 10* L moltem™
FIfE &1 AR 7TAThAT

Mismatch among the following is

1. Sharp transition and fluorescence in
lanthanides

2. Broad bands and d-d transitions

3. Very high spin-orbit coupling and
transition elements

4. Charge transfer and molar absorptivity
of the order of 10* L mol™cm™

I, & Solgglieied TaeH H 520 nm W
€, T8
1.3

3. SeoileT

2. gFleT
4. AdAT

The band in the electronic spectrum of I,
appearing at 520 nm will undergo
maximum blue shift in

40.

41.

41.

42.

42.

43.

2. hexane
4. methanol

1. water
3. benzene

goleel-3eilelal  fAquled & 3R W
fAefaf@a & @ @la-ar g9 Faifts
EURT ¥

1. [AI(OHy)e]*
3. [AIF]*

2. [AI(NH3)e]*
4. [AI(NCCHs)g]*"

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

following is
1. [AI(OHp)e]** 2. [AI(NHg)e]™*
3. [AlFg]* 4. [AI(NCCHa)e]*"

glggiolel S WA I HET  FdlecH

T n=6 & fIv 3yuse RBad
3nfacel & e §

1. 12 2.6

3. 72 4. 36

The number of degenerate spatial orbitals
of a hydrogen-like atom with principal
quantum number n = 6 is

1. 12 2. 6

3. 72 4. 36

BCly # ST &l

1. sp THOT § 2. sp?EaUTE

3. sp3 THOT § 4. TG HHIOT AT

Boron in BCl; has

1. sp hybridization
2. sp? hybridization
3. sp3 hybridization
4. no hybridization

fAmfaf@a & @ 307 ot e WA
G o] IR TIFCH LT, 98 ©

1. H, 2. HCl
3. BrCl 4. CS,

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



44,

44,

45.

45.

1. H,
3. BrCl

2. HCl
4. CS,

Feafafa & & v B ¢, sEf
T B, 9B

1. BH,Cl
3. NH,CI

2. CHsCl
4. HOCI

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

1. BH,Cl
3. NH,CI

2. CHsCl
4. HOCI

RArafaf@a 3nee AT arer TE Fefas
I &

'H NMR (400 MHz): & 7.38 (d), 7.25 (d),
1.29 (s) ppm

1. Br 2.
F ; l Br
3. ;Br 4 E/Br

The organic compound that displays
following data is

'H NMR (400 MHz): & 7.38 (d), 7.25 (d),
1.29 (s) ppm

1. Br 2.

Br

12

46.

46.

3. EBr 4. EE/Br

Fred P A G A1t &1 dresr Q& &
7% IR a=iet 3mgfeat (cm™) & @ e
J

Pl P P Q
O

| é A | 1865
(@]

I &O B | 1770
0-O~_0

i V C | 1745

L 1-B;1II-C;II-A
2.1-C;lI-A; 111 -B
3.1-C;II-B; lll-A
4. 1-A;11-C;111-B

Correct match of the compounds in

Column P with the IR stretching
frequencies (cm™) in Column Q is
Column P Column Q
o)
| é A | 1865
o)
] &o B | 1770
0= _0
11 v C | 1745

L1-B;1II-C;lI-A
2. 1-C;l1-A; 111 -B
3.1-C;II-B; lll-A
4. 1-A;1I1-C; 111-B



47.

48.

48.

13

fFrafafaa sf@fear & a7 49.
3cUte

O O KOH
M MeOH

49.
3. 4. Q;‘/
0
O
The major product formed in the
following reaction is
o) O KOH
MeOH 50.

O 50.

Teh YehIId: Yty Ffeh A o1 gaor
golieh +40° &1 +32° &I Yaor ol gl
arel Ueh AH T Jehrel e Bl

1. 8% 2. 12%
3. 20% 4. 80%

An optically pure organic compound has

specific rotation of +40°. The optical 51.

purity of the sample that exhibits specific
rotation of +32° is
1. 8%
3. 20%

2. 12%
4. 80%

AFATIET HSITR—IAT & TARNCT T
T HH
MeO
MeO. @
MeO\)Q ;ﬁ)/ 7/
A B c
1. A>C>B 2.B>C>A
3.C>A>B 4, C>B>A

The correct order of stability of the
following carbocations is

MeO
MeO. ®
MeO\)Q ;ﬁ)/ 7/
A B C

1. A>C>B
3.C>A>B

2.B>C>A
4. C>B>A

it diffis & dew 3w °c
NMR TeH & feia {earai T I&ar §

2. O

3.cH 4. RTE

The number of signals observed in the
proton decoupled *C NMR spectrum of
the following compound is

1. five 2. Six
3. ten 4. thirteen
TSN FI3NASS IR T FL=aT §
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51. The structure of ribonucleoside uridine is

OH 53.
2 o)
| NH
HO N/go
o)
OH OH

54.

~ N~ ~O
O
OH OH 52
=
HO_ o7 ™N"0
5
52.

53.

3. f\NH
HO A

O~ N O
O

OH

4, 4£%\NH
HO A

O~ N O
O
OH OH

el T @A &, 96 ©
2. TS+Z‘UL'TLL'
3. X ny

Enthalpy is equal to
3. X mny
4. PV + Z uin;

HATITT ITATHATIT & Teh HH

A ky I k, P

H | T ogdr TARY 3aEAT Floddhesd &
3gER gt

1. kq[A] 2. (ky + ky)[A]
3. kyk,[A] 4, :—:[A]

For a sequence of consecutive reactions,

A W |

the concentration of | would be, by
steady state approximation

1. ky[A] 2. (ky + ky)[A]
3. kyk,[A] 4. :—:[A]

k,

> P

WWW&MW$%W-
3rad AR "@efa(M,) & sR-3aa Aler
gefa (M,,) & it ey &, ag &



54.

55.

55.

56.

56.

S7.

1. i, =Mw 2. M, = Mw
_ 3_ _ 4
3. M, = 21, 4. i, = M,

The number-average molar mass (M,,) for
a monodisperse polymer is related to the
weight-average molar mass (M,,) by the
relation

E|
|

=W
3

M,,

E|
[

SIS |§'

g

S

§|
N
~ N
[

1.
3.

S

Teh aol faegd 9EeT T 3feld dedl T
dedish dreiehcl (Ay) T8 3IR@ & ured
&I ST Hehell §, 96 ©

1. Avs.C
3. Avs. C?

2. Avs.\/C
4. Avs. 1/,

The equivalent conductance at infinite
dilution of a strong electrolyte (A,) can
be obtained from the plot of

2. Avs.\/C
4. Avs. 1/,

1. Avs.C
3. Avs. C?

ga-farelt Fremsst $r Ferar, e aRome

gl

1. U & TAg R IURYT degd gfas
TR F

2. U & ALY dlesX dled Soll &l

3. SO & FEH 3R &M

4. Ol & ST FT

The stability of lyophobic colloids is a

consequence of the

1. electrical double layer at the surface
of the particles.

15

2. van der Waals force between the particles.

3. small particle size.
4. shape of the particles.

SiieT & STel & oA#e] W S I Pb &
A9 & 3.2, 5.2 dur 7.2 ppb Pb f&ar
€, Pb & AT H HATS Adel &

57.

58.

58.

59.

59.

1. 2 ppb
3. Oppb

2. 4 ppb
4. 22 ppb

Repeated measurements of Pb in a lake
water sample gave 3.2,5.2 and 7.2 ppb of
Pb. Standard deviation in the measurement
of Pb is
1. 2 ppb

3. Oppb

2. 4 ppb
4. 22 ppb

fshecel T Teheh AT H ITATULHITGAT T
TH gER T T R §U FBR el fear
ST, o T $iegd & T H A
AT & fow et g

1. V37 2. %
T V37
33 45

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

VZn

1. V31 2. =

\V3r
8

3.

NE]
N

fArafafaa & @ I s & (A vs g

HIEX B)

1. A2 & ST AT HOMHS & Foha

2. A2 & 3T AT TeT UeAlcHh gl &

3. AFT FIE oY ST BoleT A2 & ST
Holel el gl

4. A2 & ST AT GFEAH @ gea T

The correct statement among the

following is (A is a hermitian operator )

1. The eigenvalues of A2 can be negative.

2. The eigenvalues of A2 are always
positive.

3. No eigenfunction of A is an eigen-
function of A2.

4. The eigenvalues of A2 can be complex.
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60. afg [A,B]=0 @ [4,C]=0 & @ A
fArfaf@d & ¥ wla-ar ARea s @ OO
oy grar & [A, B @ar € 3R §] O O
[B €]=0 2. [A,BC]=0
3. |B.AC] = 4. |¢,AB] =0
p 4
60. If [4,B] =0 and [4,C] =0, then which AN

of the following necessarily holds: [4, B
and C are operators]

1. [B,C]=0 2.[4,BC
3. [BAC]=0 4.[C,AB

61. In the complex [Pd(L-L)(Me)(Ph)], the
bisphosphine (L-L) that does not allow
reductive elimination of PhMe, is

e
i
o O

Lo

ATTM\PART C ><p><

(

6L FF@ [PAL-L)(Me)Ph)] & & Rra-wredra P
(L-L), PhMe & 319araeh faeiae ol 3fefAd 7<><
g A B, a8 8
2. Ph\P/Ph oh
1. >< >< lI’\Ph
C OO %

7 Ph\P/Ph 'I’h 3. Q
o0&

- (U

MeO P.,
“y
P P
O /A Den
Ph pPh  ph

)
0



62.

62.

63.

63.

64.

17

mﬁmaﬁBrzwm%rFWﬁsm

JA &, dur |, & F@U |, ISIATES
RO Sllc &1 T§ Hehc Tl § o6

1. Br,darl, gl &R & &1 A gl 64.

2. Br,dr |, aar 3¥Fd FHT ST Ha 2
3. Br, U 3Fd &I HF &l ¢ a7 |, &R

Call
4. Br,U&H &R H HF T § a7 |,
3TFT |
Br, with propanone forms a charge transfer 65.

complex and I, forms triiodide anion with I".
This implies that

1. both Br, and I, act as bases

2. both Br, and I, act as acids

3. Bryactsasan acid and I, acts as a base

4. Br,acts as a base and I, acts as an acid

Teh ced $T MeRs-ALM fdegd Fomeserdr

A. THE TgF AT & AT FAEACH g
B. #egwdlsi Bsar & Y HAmE &

C. HgHdoh BT & adf & YchaAtaTeh ¢
D. WHE Sl HQAY & &7 & Y

T 3
ST § 65.
1. ATurB 2. ATurC
3. B@wrcC 4. A@UTD

Allred-Rochow electronegativity of an element

is

A. directly proportional to the effective
nuclear charge

B. directly proportional to the covalent radius

C. inversely proportional to the square of the
covalent radius

D. directly proportional to the square of the

effective nuclear charge 66.
The correct answer is
1. AandB 2. AandC
3. BandC 4, AandD

¥ FAIARTER p-sais & dcdt & v F=
TA] F GRI AR SR qur sfte o
faegamoneas gfaeardt & TUe & @@
T &

1. Pra#Awasr Rfifas qur sei

2. FadAaaer cRff@Ee aur avgadf

66.

3. g AT gar ey
4, T AT gar smaRe

According to Bent’s rule, for p-block elements,
the correct combination of geometry around the
central atom and position of more
electronegative substituent is

1. Trigonal bipyramidal and axial

2. Trigonal bipyramidal and equatorial

3. Square pyramidal and axial

4. Square pyramidal and basal

iFearssr (An) & for Feafaf@d suar )
foar fifST]
A. o¥aTSEt (Ln) &7 98T AnH +3F

S 3T aedr fAeea 6
AT aTf¥iehar g
B. & An(lll) 3mae d-d 0T g §
C. UO,? dar Puo,” f&er g &l

D. o UFearsst & At aeurias
e &

Tl 3R ©
1. AgurC 2. BaurD
3. ABaurC 4, B,CaurD

Consider the

actinides (An):

A. Oxidation states greater than +3 are more
frequent in An compared to lanthanides (Ln)

B. Some An(lll) ions show d-d transitions

C. UO,” and PuO,* are stable

D. Some of actinides do not have radioactive

following statement(s) for

isotopes
The correct answer is
1. AandC 2. BandD
3. A BandC 4, B,CandD

Wﬂﬁ@&" ErIR G [PM012040]3_ a; ﬁl‘(f
fArfaf@d & @ 3w 3 gav

1 gHr ST AT grar gl

2  TRGRY $I TaiIaor aeer +5 §

3 g NI &g gar B

4. Ig [RN]" (R = Ufcerel a1 W 9u) &
a1y foheceld 3@aiT &t gl

Choose the incorrect statement for the

phosphomolybdate anion, [PM01,040]*.



67.

67.

68.

68.

1 It has a Keggin structure.

2  Phosphorus is in +5 oxidation state.

3 Itisextremely basic.

4. It forms crystalline precipitates with
[R4NT" (R = bulky alkyl or aryl group)

fFafaf@a & & CH, & @1y o 3msaiaed

A. CpCr(CO), B. CpCu C. Ni(CO),
D. Cr(CO), E. Fe(CO),

1. A, CauE 2. B,CaurD

3. B,CawE 4. A, BaaD

Among the following, species isolobal to CH,
are

A. CpCr(CO), B. CpCu C. Ni(C0),
D. Cr(CO), E. Fe(CO),

1. A, CandE 2. B,CandD

3. B,CandE 4, A, BandD

Fred | 7 T T A8t &1 e 1 F
e a1 377k IOt & Aol HIfoT

Hrerd | carceal ||
a [Lu [() |3ffedeRoT 3w
IV & 3FfAFas
b. | Eu [ (ii) |enfeaer T@ver &1 M,
- | Ce | (iih) | yfcgrda M(1)
d. | Tb |(iv)| siferefierzor 3raear 1l
A eI T
e et &

1. a(iii); b-(ii); c-(i); d-(iv)
2. a-(ii); b-(iii); c-(iv); d-(i)
3. a-(iv); b(ii); c-(i); d-(iii)
4. a-(iii); b-(ii); c-(iv); d-(i)

Match lanthanides in Column | with their
properties in Column 11

Column | Column 11

a. | Lu (i) |Reagent in oxidation
state IV

b. | Eu (ii) | M1, of metallic lustre

c. | Ce (iii)| Diamagnetic M(111)

d. [ Th (iv)|Pink in oxidation
state 111

Correct match is

18

69.

69.

70.

70.

71.

1. a(iii); b=(ii); c-(i); d-(iv)
2. a-(ii); b=(iii); c-(iv); d-(i)
3. a-(iv); b(ii); c-(i); d-(iii)
4. a-(iii); b-(ii); c-(iv); d-(i)

To determine the bond parameters at 25°C,
electron diffraction is generally unsuitable for
both

1. Os;and NO,

2. Sulfur and dry ice

3. NO, and sulfur

4. Osanddryice

s i faeewor @ w1 REw aEk
fArfaf@d & @ wh ar 3f¥s & FgHeardr
g &

A. Tefa & afa

B. Y & we

C. fuca/vrarar aRade FeAT

e FeR ¢

1. @ad A 2. %gaB
3. AgurC 4. BaurC

The peak area of differential thermal analysis
curve is proportional to one or more of the
following:

A. mass loss

B. mass of the sample

C. heat of decomposition / phase change

The correct answer is

1. Aonly 2. Bonly

3. AandC 4, BandC

YRNETAC & IHICR TAER I &A1l
7 @ [T et # O gafas
R Hia-ar §




71.

58
\>
whe

AN
/

P4
(9]
n

SC

vhal

/N

2P
)

N4

SCN NCS

/

J
O

\
7\

SCN NCS

A
E\-U
G0

AN
/

n
[72]
O
z

NC

Considering the ambidentate behaviour of
thiocyanate ion, the most stable structure
among the following is

5P
\>
whe

AN
/

0
(%)
@)
P4

NC

I
)
oRe

/N

SCN N

(9}
(]

3¢
J 0

/N

SCN N

(9}
(7]
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72.

72.

73.

73.

RSNV
g\ e

oA S BhEIfFET A Irhefae Hewrsst
T HEAT TUT 3eTeh JUFRIOT d1 Tl & spaAen:
1. 31E TUT T IHF ¥ Yells
2. 9R GUT Uh &R A YIS
3. 37T dUT ThH &R U Yoll$
4. UR qUT Uh IFS @ GATS

The number of inorganic sulfides in cubane like
ferredoxin and their removal method,
respectively, are

1. eight and washing with an acid

2. four and washing with a base

3. eight and washing with a base

4. four and washing with an acid

[COCI(NH3)s]** & [Co(NHs)s(OH)]* 3 el

I 3qEed & fau REfaf@d syl w

R fifaw)

A. TE AT foees seHeE 3Fd o T
S T B

B. YaU FA dlell Y9 5T & |

C. gwer F=ad Co*" TefisT vah Feaadt g

T HUT e
1. AgurB 2. AgarC
3. BauwcC 4. FHaoa C

Consider the following statements with respect

to the base hydrolysis of [CoCI(NH3)s]** to

[Co(NH3)s(OH)]*".

A. One of the ammonia ligands acts as a
Bronsted acid.

B. The entering group is water.

C. A heptacoordinated Co®" species is an
intermediate.

The correct statement(s) is/are

1. AandB 2. AandC

3. BandC 4. Conly



74.

74.

3T QAR & i Tel i G=er B

1. 0—O
, H :
(His)N /O\ /N(HIS)
~ . _Fe(lll) /F
(His)N \O\O /(|||) N(His)
CéO
GluAsp
2. 0—0OQ
(His)N / 8 \ N(His)
\Fe(Q/ \Féll)
- \
(HiSIN' 0 05 20 N(His)
GluAsp
(|.'|IS)N /o\\ /N(HIS)
(Hls)N—/Fe(III) /Fe\(lll)
HiSN™ 5050 N(His)
=
7
GluASp
: 2 (e} .
(HIS)N\ /o\\ /N(HIS)
(Hls)N—/Fe(II) /Fe(lll)
(His)N o 07/ N (His)
-
Glu
The active site structure for oxy-hemerythrin is:
1. o0—oO
(His)N p (|) \\ /N(His)
(His)N~ \O\ //(III) N(His)
c=°
GIuA sp
2. 0—0
wan_ /B \ N(His)
(His) AN /O\ 7
Fe(ll) Fe(lll)
HisNT Yo o7 N\
O\ —o N(His)
GluASp

20

75.

75.

76.

HON
(His)N o O N(His)
— \
(Hls)N—Fe(III) \/Fe/(lll)
(H'S)N O 07//0/ N(His)
GIu
H~ O\
(His)N o) 0\ N(His)
HsN—Fe(@ T FE)
HioN o077 \\Hi
O\ —o (His)
Glu’&S
K3CuFg aar KCuL,, [H2L

H,NCONHCONH,] # Cu & & i Samfadr

Jur T&ueT 3TEAT §, HHAU:

1.

(3TSCherhIY, ITI-FueT) aar (a97
AT, - [E9=)

(3rSChehIT, wgT-TETeT) TAT (T
AT, - [E9=)

(FaFadarer Bed, 3<a-feae) aur
(TISherehr, 3T9-fEue)
(FraHAedeT S, «ge-ffue) aur
(TISherehr, 3TT-fEue)

The geometry around Cu and its spin state for

K3CUF5 and KCULz, [H2L = HQNCONHCONHQ],

respectively are:

1.
2.
3.

4.

ey > g AT H:P:MBCl; [MB, & T

(octahedral, high-spin) and (square
planar, low-spin)

(octahedral, low-spin) and (square
planar, low-spin)

(trigonal prismatic, high-spin) and
(tetrahedral, high-spin)

(trigonal prismatic, low-spin) and
(tetrahedral, high-spin)

| =3/2] &1 30f&T 3P NMR Taea |

L




76.

77.

17,

78.

78.

| Y

Assuming Jpy > Jpg, the expected P NMR
spectrum of HsP:**BCl; [for "'B, 1 =3/2] is

LeLE ML
i b

a5 & fIHt & 3ETER [Sno]" FoeeX T THFR
aur SfAdT wAw §

1. closo d2r &5 $us BgaaTaeT DA

2. nido dur AT Fus T gl DT

3. arachno dur acdsfsig efafRf@AST

4. closo dum A Fuz T yfa R

According to Wade’s rules, the cluster type and
geometry of [Sng]*", respectively, are

1. closo and tricapped trigonal prismatic

2. nido and monocapped square-antiprismatic
3. arachno and heptagonal bipyramidal

4. closo and monocapped square antiprismatic

A & IR AR 3T §

A. Cl, + 2H,0 - HOCI + H;0" + CI”

B. Cl, + 2NH; —> NH,Cl + NH," + CI
hael IHATIITAT HT
IFATAUTAA (A) TT fqemgerae (B)
faemare (A) 9T AT (B) T
S faemae 3raEe 99 8 AT HT

M w e

The reactions given below,

A. Cl, + 2H,0 - HOCI + H;0" + CI
B. CIZ + 2NH3—)NH2CI + NH4+ + CI
are examples of

21

79.

79.

80.

80.

81.

CpRu(P-P)H + ||_ BF4
Ph)\

disproportionation only
disproportionation (A) and solvation (B)
solvation (A) and disproportionation (B)
solvalysis as well as disproportionation

PoObdE

3T aUT 7T e d° 3T depell &
are: GfeTd RdeT 3eTAdT HheAoT & Al (ML)
1. @ Ju 2. UH T ar

3. T dUT TH 4. oy gurar

For high spin and low spin d° octahedral
complexes (MLg), the generally observed spin
allowed transitions, respectively, are

1. two and one 2. oneandtwo

3. zeroand one 4, two and two

dr & it wfafkwr A, TUEER
gsaleeurT  JfAfRaT & T 3w
fSawredh (P-P) &

()

N

(&g
N 4CH,CN
CpRu(P-P)(CH,CN)]'BF,” + b
Ph

CD,Cl,

SEhide HrEbAAYT

1, 2- S3thidd HERHTAT
1, 3- SEhfdel HEHATINT
1, 4- STEhicer BB

oD PE

In the reaction given below, the bisphosphine
(P-P) that is ineffective for transfer-
hydrogenation reaction is

(@)
N2 4cH,CN

CpRu(P-P)H + || BF4 -
Ph)\

CpRu(P-P)(CH,CN)|'BF,” + N
CD,Cl, Ph)\

Diphenylphosphinomethane
1,2-Diphenylphosphinoethane
1,3-Diphenylphosphinopropane
1,4-Diphenylphosphinobutane

PodE

e sfafshar e & #&T 3cure ATUTB &
0

O

NEt, AcOH

heat H,O

COCH
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NE
NEt, tz
o

82.
A= é)\COOH
NEt2
4. o
A: é\*
NEtZ NEt,
81. The major products A and B in the following
reaction sequence are
O
NEt, AcOH
heat H,O
83.
1. o)

NEt,
A= B=

NEt,

NEt,

82. fAFeT TUaRoT & 39T Jef & TEr A §

0
soph s
[ j;o KOH

1. HATShdl Hdhold, Vealel T, Syn-
eNgeT, Fre)-SAter TATaIdT

2. Uoald HYUH, SolacaTsidald RaT
FoAITGaT, syn- faelias, AgsgIetaaor

3. HShd Tholdd, Folold HE, anti-

faeiast, Fel-geiiel Temaaadr

o
A= ijj( B= é)\COOH 83.
NEt,
O

84.

4, MOATT ToIdd, fAgTSaIST=ieur, anti-
ICEIEGH

Correct sequence of steps involved in the
following transformation is

SOPh \)J\/
[ IO KOH

1. Michael addition, aldol condensation,
syn-elimination, keto-enol tautomerism

2. aldol condensation, electrocyclic ring
closing, syn-elimination,
dehydrogenation

3. Michael addition, Claisen condensation,
anti-elimination, keto-enol tautomerism

4. Robinson annulation, dehydrogenation,
anti-elimination

eataraa Ffafear & afFafaa &

(0]
JRe °
N\
0 N2 /E\//Q/\
O X

=
[1,2] RaTeTite gefdeare
[2,3] RaTeTive: oAfdeare
[3,3] RaTeTive: geifdeare
C-H faera 3rfafehar

Rhy(OAc), (cat)

el

The following reaction involves

o}
= Jo N
(@] N,

= © N
1. [1,2] sigmatropic rearrangement
2. [2,3] sigmatropic rearrangement
3. [3,3] sigmatropic rearrangement
4. C-H insertion reaction

Rh,(OAC), (cat)

A& B #H gRafda == & QT 3maas
wfdEaat (i)-(iii) FT T& F7 &

H,N  COOH N \ i N/\:>
(i) Qﬂtﬂﬁlﬁ FaRTSS, (ii) 4- Fvﬂflﬁﬁ@ﬂ

(iii) RS

1. (i), (ii) @ (i) 2. (i), (iiii) @ (i)
3. (ii), (i) &2 (iii) 4. (iii), (i) @ (ii)
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84. Correct sequence of reagents (i)-(iii) required 86.

for the conversion of A to B is

2 i )
N NH N
H,N  COOH — I
B

(i) Thionyl chloride, (ii) 4-Chloropyridine,
(iii) Piperidine

1. (i), (if) and (iii)
3. (ii), (i) and (iii)

2. (i), (iii) and (ii)
4. (iii), (i) and (ii)

85. fawer fafrar # fvfoa 7= 3emg &

2-
/ \ "
1. Qcﬁ 2Li
\
o CN
BnO_ < 2. NH,Cl / H,0
1. —
S
BnO OH
2. = 86.
BnO OH
3. OH l N
BnO

BnO

éo
T
0

X

85. The major product formed in the following

reaction is
2-
[\ "
1. Qcﬁ 2Li
\
o CN
BnO._ < 2. NH,CI / H,0
1.

S
2. =
BnO OH 87.

Major products A and B of the following
reaction sequence are

CO,H 2 A DBU o
NaHCO3

H

2. I

0 L

=0 = O
9 H

3. I

A= o B= |o o}

=0
H

4, I
=0 =0
i H

frafafed JRfRr 3 scaee q&T 3006 B

CE\g
N
H

CHchZ / MelLi




87.

88.

os

\\CI

oos

The major product formed in the following
reaction is

CH2C|2 / MeLi

Cl 2.
@E\é
/ N
N ¢
4.
N " C
N7 N

ﬁmﬁﬁamﬁmmﬁﬁwm A
dar B gl

Iz />>\

o)
1. TsNHNH,, AcOH H,, Pd/CaCO3
O 2. base Pb(OAc),
1.
=
A= O B=
O
2 @)
O
A= B=
=
3.

24

(@]
A=
A

88.  Major products A and B of the following

reaction sequence are
(0]

O

1 N &
gee
ga

1. TsNHNH,, AcOH H,, Pd/CaCO3

2. base Pb(OAc),

’..’
/ O;\ﬁo o\
\

4.
CN CN
89.  Major product in the following reaction is

A

1. NH,OH

2. AcCl



1. 2.
3. 4,

90. FfafEd ffear &1 7&7 30 B

o)
o)J\/ 1. LDA, TBDMSCI
ﬁ 2.2>C0o,Me
X heat
then HQO
1.

HO,C .,

2 ‘CO,Me

HO,C

s

CO,Me

CO2Me
HO,C

ke

.CO,Me
HO,C

ke

90. Major product of the following reaction is

0
o)J\/ 1. LDA, TBDMSCI
= 2. 2>Co,Me
X heat
then H,O

1.

HO,C .,

2 ‘CO,Me

HO,C
2 CO,Me

CO2Me
HO,C

hege

25

4, '\\COZMe
HO,C

91. farfaf@a fAfhar s # g&7 3001 A

Jar B g1
O\
/B_H Br,
o \—/
n-Bu—— A B
then H,O (PhsP),PdCl,
KOH

1. A= n-Bu\/\B(OH)Z B = n-Bu\/\/\

n-BU\/\)
3. A= n-Bu . B(OH)2 B = n-Bu\_/:/

— n-Bu B(OH - n-Bu —
4 A= B PO Bs mBu_ =\

91. The major products A and B in the following
reaction sequence are

O\
o "/

n-Bu—— A B
then H2O (Ph3P)2PdC|2
KOH

A= r‘I-BU\/\B(OH)2 B=

1. A= n-Bu\/\B(OH)Q B= n-Bu -~ _~_

2. - n-B =
A=" UV/\B(OH)Z B= n—Bu\/\)
3. = n-Bu_ B(OH), B= n-Bu\:/:/

4. A= n-Bu B(OH), B= n—Bu\_/:\

92. fFfIT@d TUTRUT A A& SolaciASFllanor
T goTelr FUT A& 39 B E

H cat. 0sO,
NMO

heat
B
A
H
1. H OH

A=(4n)e, dis B= Ct(

H OH

2. H oy

A=(4n+2)e,dis B= Ct(

b OH



92.

93.

93.

3. " OH
=(4n) e, con B= @

\ “OH

4. " OH
=(4n+2)e’,con B= @

\ “oH

In the following transformation, the mode of
electrocyclization A and the major product B
are

H cat. 0sO,
heat NMO
A
H
H
1. OH
A =(4n) e, dis B= Ct(
b, “OH
H
2. OH
A=(4n+2)e,dis B= Ct(
b, “OH
H
3 ‘\\OH
= (4n) e, con B= @
H OH
H
4. ‘\\OH
A=(4n+2)e, con B= @
b, “OH

ﬁmﬁ‘@r—ryfﬁméﬁv'&é’rmﬁ?ﬁa’r
ﬁwmﬁﬁm%ﬁ%

= O
NaN02 B
M \/\)J\OH
Br

1. \/‘\{//O

e @ o
4 = o)
NS
N
©

The correct intermediate which leads to the
product in the following reaction is

26

94.

94.

= (@]
NaN02 :
\/\‘)k \/\HJ\OH
Br
= (0]
B Ry

3. = (0] 4, = (0]

fArfaf@a H@fhar & Avgadt A aur qed
3care B £

OMe
1. LDA (1 equiv.)
2 Me0,C” >COo,Me
1. OMe
[A] = © COzMe
CO,Me
CO,Me
CO,Me
2 OMe
S)
Al =
[A] COMe CO,Me
COZMe COzMe
3. OMe CO,Me
[A] = CO,Me COzMe
o CO,Me

4, OMe CO,Me
COzMe

@i

@(\COZMe
COzMe

The intermediate A and the major product B in
the following reaction are

QMe 1.LDA (1 iv.)
. equiv.
Br q [A] B
2 2
"MeO,C~ "CO,Me
OMe
1. OMe
©
[A] - B= COzMe
COZMe
CO,Me
CO,Me
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2. OMe OMe
S)
[A] = CO,Me B= CO,Me
CO,Me COMe
3. OMe CO,Me
CO M
(A= co,Me B= 2Me
CO,Me

4, OMe CO,Me

[A]= ©/kCOZMe B= CC CO,Me
© CO,Me

96.
95. farfaf@a AR w7 & AT 3 A
dauarB gl
SiMes 1. H,SO,4 Ti(Pro),
: 2.TBAF (+)-DET B
/\/Y\OTBDMS BuOOH
OH CH,Cly, -20 °C
PN
1. A= ~~Ny B= o> o
2. A= WOH /\/é>/\OH
A= B= e
OH
S\
o)

95.  The major products A and B in the following
reaction sequence are

SiMe, 1. H,S0, Ti(PrO),
H 2.TBAF (+)-DET 5
<7 Toteoms t-BUOOH
OH CH,Cl,, -20 °C
— I NG NN
1. A= /W\OH B= 6\\‘ OH
. = N /\/ly\
2. A X-"0H o OH
3 — o
A= NS Ton B\
OH

96. 3cdlg A &I 3R 3WHARA FA dlel Uerss
T & Bl HRIVUT & fow vH&=r 30 B
T ATRd AW Bl WV

XH
i J: -
-peptldewNT)J\N CO,Me epndeWNj)L J/
I
Y

XH
WL
PeptldewNT)J\N COMe = ep"dewNj)L J/
|
H

"\ on 7.

H O
- [ COMe pH=7
-peptlde hanne HX
NH,

B

CO,Me

A
XH=-OH
XH = -(CH,)sNH
H= 'p'(C5H4)OH
XH=-SH

PR

For the successful synthesis of peptide linkage
leading to the product A, the side chain of the
amino acid B should have

H O
- [ COMe pH=7
-peptlde hanne HX
NH,

B

CO,Me

A
XH=-0OH
XH = -(CH,):NH
H= 'p'(C5H4)OH
XH = -SH

PR

fArfaf@a sfafear s & R g7
3G §
Et;N

O OH
o LT
3. PDC

HO 4. AcOH / H,0

1. MeOH / H*
2. TBDMSCI (1 equiv)

1. OH O
TBDMSOWJ\OH
OH
2. O _on
TBDMSO/\;J/
o)
3. H
O._oTBDMS
o
o
4.

H
Oy oH
o

TBDMSO



97. The major product formed in the following
reaction sequence is

1. MeOH / H*
2. TBDMSCI (1 equiv)
0
OH
HO/\SJ Et;N
3. PDC
HO 4. AcOH / H,0
1. OH O
TBDMSOWOH
OH
2- O OH
TBDMSO/\§_7/
o
3. H
O._oTBDMS
o
o)
4, H
O oH
o

TBDMSO

98. @A P# Mol gaRT Y I et 3R FHrerd
Q# 'H NMR i gfer (5 ppm) & Her

ERIGES
P Q
.
@ Al672
Br
(0]
I B | 16.4
(@]
m | @ c |-o061
1. 1-AN-B:Ill-C
2. 1-B l_A:Ill-C
3 1-B1I_C A
4. 1-C1-B II-A
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98.

99.

99.

100.

The correct match of the circled protons in
Column P with the *"H NMR chemical shift (5
ppm) in Column Q is

P Q
S
N ® Al 672
Br
(@)
I B | 164
(@)
1 & cl_o61
1. 1-A1_B:Il_-C
2. 1-B:ll-A Ill-C
3 1-B:I-Clll-A
4. 1-Cll-B:Ill-A

CH3-CH(OH)-CH(OH)-CH(OH)-CH; & farw
qHT gaoT guil Bfas gAEzEr g1
1. @ 2. IR
3. = 4. 3o

The number of optically active stereoisomers
possible for
CH3-CH(OH)-CH(OH)-CH(OH)-CHj5 is

1. two 2. four

3. six 4. eight

et iffhar % & 3cue AEY 37UE §

1. HoO,, AcOH
Xy 2. HNOs, H,S0,

7z

N 3.PCly



100.

101.

101.

102.

102.

The major product formed in the following
reaction sequence is

1. H202, AcOH
Xy 2. HNOs, H,SO,

/

1. N0z 2 NO,
| N
N |
~
N
3 ! 4, Cl
| N
N |
~
N
I S8 & delel A,

dG = Vdp — SdT + fdL
Prafaf@a geut § ¥ Fia-ar a7 &

L (aL)pT (aT)pL
2 (@)=~ &),,
3 e =),
v @), =Gy,

In stretching of a rubber band,
dG =Vdp — SdT + fdL
Which of the following relations is true?

L
aL p.T - oT p.L
- _ (a_f)
pT V/ipL

-(&)
aT p.L

=-()
p.T /7,

g I f fFFaR Eeew & v ug

Lo

n

w
r\?/—\
95}
—
bﬁ
Il

e

g P, 1 0 K W 30 41 3T & Th
Aree & forted fI 37aAY Teerdy §

1. kglnl 2. kgIn3

3. kgln5 4.  kgln7

The term symbol for the ground state of a metal
ion is ®P,. The residual entropy of a crystal of a
salt of this metal ion at 0 K is
1. kginl 2.
3. kgIn5 4.

kg In3
kg In7
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103.

103.

104.

104.

105.

105.

'Har °C & faw g-aore e 5.6 @ur 1.4
¢TI &1 9 & U & A & fav 'H

600 MHz W 3G &Xar g, @ °C &
3fefelieat gram

1. 2400 MHz 2. 600 MHz W

3. 150 MHz W 4. 38 MHz |

The g-factors of *H and **C are 5.6 and 1.4
respectively.  For the same value of the
magnetic field strength, if the 'H resonates at
600 MHz, the **C would resonate at

1. 2400 MHz 2. 600 MHz

3. 150 MHz 4. 38 MHz

Wdesd Hew & AT m - m, Selelee
THAUT T Fol 4.8 eV &1 gohel fAgyia & e
& 3eddd m; - w3 THAT & T Far gl

1. 24eV 2. 48eV
3. 96eV 4. 144 eV

The electronic transition energy from m; — m,
in propenyl radical is 4.8 eV. Within the frame
work of Huckel theory, the transitions energy
from ; = m3 would be
1. 24eV
3. 96eV

2. 48elV
4. 144 eV

T fSeq THE (e 4) r 3TereTor FROM @
3ier & e §

E X, X, | X;

I, 1 1 1 1
T, 1 —1 1 | -1
Iy 1 -1 -1 1
I, ? ? ? ?

[, & IR 3TAAETOT §, HaA:

1. 1,1,-1,1 2. 2,001

3. 1,i,i,1 4. 1,-i,i, -1

A part of the character table of a point group
(of order 4) is given below.

E X X, | X
L, 1 1 1 1
T, 1 —1 1 | -1
T, 1 -1 | -1] 1
T, ? ? ? ?

The four characters of T, are, respectively
1. 1,1,-1,-1 2. 2,001
3. 1ii,1 4, 1,-i,i,-1



106.

106.

107.

107.

108.

108.

109.

fAefaf@a & @ goA 5gd ael e e
aur gAAT @9 &, 98 ¥

1. CH,, CH,Cl,
3. CHCl, CH,

2. CH,Cl,, CH;Cl
4. CH,, C(CHs),

The pair that contains a spherical top and a
symmetric top, among the following, is

1. CH,, CH,CI, 2. CH,Cl,, CH3Cl
3. CH;Cl, CH, 4. CH,, C(CH3),

A O garT vdielle 1 @A §9 TEdd

T Irar §, I8
~ -~
H H

N/

H
—

hae IRTFT &

had JTHT AlhT §

IR @r T gt e &
 IRTfRT § 3 o THT afhT §

A 0w NN - T
....(

The normal mode of ethylene represented, by
the figure below, is

./
H\» JH
1. only IR active
2. only Raman active
3. both IR and Raman active
4. neither IR nor Raman active

T O Faved WA JEdl S T
e Ax3 @ afda &1 @eaas @ &
Fat (AEW) & faw gus wfe & dyefe B

1L AEW>0weg <1 2. AEM <0
3. AEMW =0 4. AED >2
A one-dimesnsional quantum  harmonic

oscillator is perturbed by a potential Ax3. The
first order correction to the energy for the
ground state (AE™) is

1. AEM >0 but <1 2. AEM <o
3. AEM =9 4, AEM > 2
Th g eFas & 1-D ,2-D o aur

3 —D uef drerdr A gfady aur yuAH 3caford

30

1009.

110.

110.

saEst # I H e (AE) ¥ v

HE FUA §

1. AE(1—Dbox) = AE (2—Dbox) =
AE (3—Dbox)

2. AE(1—Dbox)> AE (2—-Dbox) >
AE (3—Dbox)

3. AE(1—Dbox)> AE(2—-Dbox) =
AE (3—Dbox)

4, AE(1—Dbox) < AE(2 —-Dbox) <
AE (3—Dbox)

The correct statement about the difference of
second and first excited state energies (AE) of
aparticlein1—-D ,2—-D squareand 3 —-D
cubic boxes with same length for each, is

1. AE(1—Dbox)= AE (2—-Dbox) =

AE (3—Dbox)

2. AE(1—-Dbox) > AE (2 —-Dbox) >
AE (3—Dbox)

3. AE(1—-Dbox)> AE(2—-Dbox) =
AE (3—Dbox)

4. AE(1—-Dbox) < AE(2—-Dbox) <
AE (3—Dbox)

1 —D &I 31l aleleh & Teh FdlecH &

IS Foredl T FARIT & AT TEr FuA §

1. I ASIA Bold had TH Heled &
Fifh 39T T TH Helel gl

2. G TSI Holed shad [AYH Helel &
Iafy fasa vk @7 Bad g

3. 3SIT Bl fT Fis [AYH-GH
THMAT e g

4, TAT AT Felol AYH FeTAT TH
Holel § Fifeh [AHT Th TH Helod g

The correct statement about the symmetry of
the eigenfunctions of a quantum of 1—-D
harmonic oscillator is

1. All the eigenfunctions are only even
functions, because the potential is an
even function.

2. All the eigenfunctions are only odd
functions, although the potential is an
even function.

3. The eigenfunctions have no odd-even
symmetry.

4.  All the eigenfunctions are either odd or
even functions, because the potential is
an even function.



111, 3fAfkar 4%+ B~ & fov e PAuds &
HFAE AT aof 1 3ihel (FT <f@n) forg

111.

112.

112.

X1 & HTEROT AT &, 6 ©

log k
=)

1. 1
3. 1

The plot of the rate constant vs. ionic strength
of the reaction A%* + B~ follows the line (refer

2.
4.

to the figure)
I
[}
Eoc n
v
JI
1. 1 2.
3. 4,

A dur B & #tg 3fafear [Jffes arfas

AeGI3 W FXeh T 3 3G A = g

3R aRol 7 geeey &

v

v

Entry | [A]o(uM) | [B]o(uM) | t1/5(sec)
1 500 10 60
2 500 20 60
3 10 500 60
4 20 500 30
gy F 39 YR A®RT FT Tohd &l
1. k[A][B] 2. k[A)?
3. k[A]?[B] 4. k[A][B]?

Reaction between A and B is carried out for
concentrations
corresponding half-life times are measured.

different

initial

The data are listed in the table:

and

Entry | [Alo(uM) | [Blo(uM) | t1/(sec)
1 500 10 60
2 500 20 60
3 10 500 60
4 20 500 30
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113.

113.

114.

114.

115.

115.

The rate can be represented as
1. k[A][B] 2. k[A)?
3. k[A]?[B] 4. k[A][B]?

Th y Y56 oelld & ga A R, Bear r @
MATHR HIX & el g (Py,) 8 9&R
SEY T (Poyy) & WfUT &, T6 &

1 Pi=Poue—= 2Py =Poy +—

3. Py = 4.Pip = Poyr +71

_Y
out r

The pressure inside (P;,) a spherical cavity
with a radius r formed in a liquid with surface
tension y is related to the external pressure

(Pout) as ,
Y
1. P = Poyt — -

3. Pi =

Z-PinZPout'I'zr_y
out_];/ 4-Pin=Pout+§
Tealsd 3cRa f@fear & fav (1/eR) VS
(l/Es¥ee Aegdr) & Ued Tllg ddT 3id: T3S
FAT: 300 d2AT 2 x 10° &1 37 UeallsH & faU
AT g-Aeesd 8T 5T AR & B

1. 5x10°M 2. 5x10°M
3. 15x10°M 4. 15x10°M

The slope and intercept obtained from (1/Rate)
against (1/substrate concentration) of an
enzyme catalyzed reaction are 300 and 2 x 10°,
respectively. The Michaelis-Menten constant
of the enzyme in this reaction is

1. 5x10°M 2. 5x10°M

3. 15x10°M 4. 15x10°M

fawA FaTar T A & (123) dell & ALY
gYFI0T 3.12 nm g1 (246) T (369) ddt &
HET JUFIIOT § HAA:

1.56 nm a2r 1.04 nm

1.04 nm ar 1.56 nm

3.12 nm @t 1.50 nm

1.04 nm aur 3.12 nm

Eal A

The separation of the (123) planes of an
orthorhombic unit cell is 3.12 nm. The
separation of (246) and (369) planes are,
respectively,

1. 156nmand1.04 nm

2. 1.04nmand 1.56 nm

3. 3.12nmand 1.50 nm

4. 1.04nmand 3.12 nm



116.

116.

117.

117.

118.

W&gﬂ?%ﬁtﬁﬁﬁ@ﬁﬂﬁmﬁ%ﬁ
faaRoT §

U3t B HEar | Ae) "@eta (g.mol )
50 5000
75 6000

W%ﬁvqﬁ%ﬁamaﬂww

gefa (M) &1
1. 5200 2. 5600
3. 5800 4. 6000

A polymer has the following molar mass
distribution

Number of molecules | Molar mass (g.mol ™)

50 5000

75 6000

The calculated number average molar mass
(M,,) of the polymer is

1. 5200 2. 5600
3. 5800 4, 6000
fegarrarger der

Fe(s)/Fe?*(aq)(0.01 M)||Cd?**(aq)(0.01 M)/
Cd(s) is
(Eert rey = —0447V and EG gor gy =
~0.403V)
& fav qd-3rgariaa faegd aes s (emf) &
1. —-0.850V 2.  +0.044V
3. +0.0850V 4. —0.044V

The predicted electromotive force (emf) of the
electrochemical cell

Fe(s)/Fe?*(aq)(0.01 M)||Cd?** (aq)(0.01 M)/

Cd(s) is

0 0
(Eert jpey = —0.447 V and EGov gy =
—0.403 V)
1. —0.850V 2. +0.044V
3. +0.0850V 4. —0.044V

U faegd-3vaey & faewd v faferse
Arelpar 0.2 Q7 lem™! &, aur ¥« [ude
0.25cm™ §| et fr arelehar &

1. 1.25Q71 2. 1.0071
3. 08qa1 4, 2007t
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118.

119.

119.

120.

120.

If the specific conductance of an electrolyte
solution is 0.2 O 1cm™! and cell constant is
0.25 cm™1, the conductance of the solution is
1. 1250717 2. 1.0Q71

3. 080! 4, 20071

e T & TE A 7T 7 @ ¥ g
9shH (ABCDA) #, f[eq A @ URF & IR
3chAUIY TWON & JeRT &1 ThA & fomar
I Fel HA E

Vv,

B C

Volume

v,l A D

t t
Ty Temperature T,

\% V.
L R(Ty =T 2R(Ty +T5)

3. R(Ty +TpIn 4.R(T; = TIn 2
1 1

One mole of an ideal gas undergoes a cyclic
process (ABCDA) starting from point A
through 4 reversible steps as shown in the
figure. Total work done in the process is

\A B C

Volume

v,l A D

]

u t
T Temperature T,

\% \%

3. R(T, + Tz)ln% 4.R(T, — Tl)ln%

1 1
IR fafieg 3], Fofl aeuisi E, dur E; &,
HHAA: 2 qUT 3 3qysedr & ary Jalka g1 3
3] Foft &R E, U1 T Foll &R E, # &

ar AR $r TEAT §
1. 4 2. 12
3. 96 4, 192

Four distinguishable molecules are distributed
in energy levels E; and E, with degeneracy of 2
and 3, respectively. Number of microstates,
with 3 molecules in energy level E; and one in
energy level E,, is

1. 4 2.
3. 96 4.

12
192



