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ATMPART A

Ush A TR &1 3™¥hadd 90 km ds 39T
fhar ST Faar g1 T T god fadfear
algel el 3iftehad g (foplt. &) ag &
e § STafeh 30% T IRT eR—R a1 §7

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

2 HleT SaS arell U T & TP ARk W
S0 g o9 & & ag 1.75 Hiex 39 a%
Tl AR A W H HfAhdA At gl @
Hehll g:-

1#HET & A1 A

1 #Hiex @ grr HUw

1#ex

1.2 #Arex

H N e

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. 1Im

4, 12m

et Fuat 7 & fraer e I a8 &2

1. I A Al Avoaw Rfrcar Baa w®
off 7R STar §, aF 3T FAAar SIHERY
g Fehdr ATl

2. I Ry @ ARl Aer S &, ar
3GHT AT T g

3. g g qolier &# ¢, o a8 Ui a1 &
fasnfaa g g

4. I F$ qoiie Qv §, aF a8 qoiie ar
¥ fenfaa & g

For which one of the following statements is
the converse NOT true?

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

2. If aperson gets employed, he has good
qualifications.

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

4. Ifan integer is odd, it is not divisible by two.

. Tk 5cmx5cm IARF IJIFY FE drel

FATHT TS FH 05 cm =g i i¥aA
el SoldpR Uffel & @sT fhar ST dehdr

g?
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

THh g0 gfaal are 9iY @ Uk IR FA A

AT g YR H I@ I gH &7 fg@rdy ¢am?

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

2. AT HT Jolar A dier ifer g
ey gam|

3. 99 g gITReT § FIS A Adr fRar S
HehdT|

4, G & AT T S Jehrr TLATOT
gfsear 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

12cm§mm@faﬁé¥aﬁmﬁx§mmﬁ
At P FICA, dcIATd fFaIRT P AT Th
fopedl Sarer g1 fohecdt & 31f&dsd 3maasT &

T x FT AT FaRP?

1. 6cm 2. 2cm
3. 3cm 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

TBal d foar a3, 8x 6 &AM H n TSl
SHcTH AT & AR B W 30 FhR Norg
ST § T a7 &1 Fig o H19T Wrelr AT gl
N & Al AT |

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

ar w3t &1 Aer, 11& @t g 9 & g &
T & SR g1 98T FEAr 25 & ot @ (5)?
A g A O HEAr & 24 yfaera & ar o
g 997 G&AT & 3T T Iqrer fohder g ?

1. 415 2. 400
3. 410 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

T & Yl # B¢ g 93 qel a¥g & Shar]
g Sd §1 IfE Sfaro] w1 Faer SEwe S ¥
quT AT VE o ed # § Fld-a1 Y
el 57

Ssmall > SIarge
Vsmall > Vlarge
(S/V)small > (S/V)Iarge
(S/V)small < (S/V)Iarge

AwdPE

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

10. 9T SfaHT IaSy

21 7/\4 20| (U G/\D T O E/B H
X A Z
?
3 E J
A i 1 X 26
1.
5 15/\8 2 15 5\2 8
+ +
1 6 10, 6
26 yA y4 26
3. B0 10A2 12 8 6/\5 15
X X
5 6 2 0
A 1 yA 26
10. Find the missing pattern
21 7/\é 20(|Uu G/\D T 0O E H
X A 74
E J F
A il 11 X 26 +
1.
5 15/\8 2 15 5/\2 8
+ +
1 6 10, 6
26 Y4 Z 26
3. [0 10A2 12 8 6M\5 15
X X
5 6 2 0
A 1 y4 26




11.

11.

12.

12.

ar urash A IR B UF JaeR I & A F
ar Rl R & ¢ dr ue & e 7 gsar
URH A &1 Ifc A8 km/h&r fad arer &
au B 6 kmh & B wrer @ alsd gT, A
30 fAee geara B & fAear & ar ¢ Hr

TS Tttt &7
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
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. 4Kkm

3. 3km 4. 2km

Teh FHAS A & &3t Py daur Py & &
T IRl a&] @1 9Y ST AT g, aur
sghr Rufaar & 1 devs & IWT W
fRfFea fFar s/ g1 e & & Fla-ar s

T THRTATT g
Py duT P, & g fr a1fd Ps aur Pg &
da  Froafa & 3w B

3. Golled & SRUT Py P, dsd Il W afd
Jodr &

4, P3¥ P, AT G689 & afad § T
R ST &1

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?

13.

13.

=

The motion is uniform

2. The speed between P; 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 P5 to P, is covered at the

slowest speed

T oo T ool WAS AT fog & qaran
AT § OA dur OB RER dad & Bsard
¢l g Cgead W &ud B

FIT ACB ST AT FaT3i?
UIRa a8 fFar s ghar
30°

60°

45°

PN E

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°

THh 5m X 2m AT & A HCS dlell Tole
F AR 20 kg &1 @A 5S5cm X 2cm AT &
1000 B¢ fhd SATd &1 Bcad & 9T Telc &
R (kg #H) fraer &2

1. 10 2. 2
3. 198 4. 18



14.

15.

15.

16.

16.

17.

17.

18.

A plate of 5mXx2m size with uniform
thickness, weighing 20 kg, is perforated with
1000 holes of 5¢m x 2c¢m size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 198 4. 18

2mx2mx10cm AT & UH G s A

fohctel e Har &1l 87
1. 40m’
3. om

2. 04m®
4, 40md

What is the volume of soil in an open pit of size
2mx2mx10cm?
1. 40m’
3. om

2. 04m®
4, 40m’

ATt B& T AT & foT sind = cotB §?

1. A=B=0

2. Aszg

3. A=QB:§

4. A=§,B=0

For which values of Aand B is sinA = cotB ?
1. A=B=0

2. A=B=§

3 A=QB=§

4 A=§,B=0

11 g &« 8 d@er |t 3R 20 d@Ar I
HIAHR Felleh & 5 T T8 d el awT
gl 39 T A 19T Bear i demer 21
TIFFER MfoAT srell ATy g1 387 urer dr

Tdg frdalr 3 389M?
1. 8.8F 2. 109+
3. 13+ 4. 0 T

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.
3. 1cm 4,

10 cm
0Ocm

Teh 5% o dals | dlell U & & U I
I GhsT § AU IEH gEU AT TS r
(r « 1) B ae oder @ ¥ aer g1 T

H d A g AFH TWH F G wER

18.

19.

19.

20.

T T A H W ddedl gl I3
gF H 10 A3 oOd &l FE afa (@fa
YhUS) ¥ oTSaT TN T 3N Faar &7

r ml
L= 2. %
3. 20m(r+10) 4, 20D

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 «1). 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?

r 1l
1. - 2. -
3. 20m(r + 1) 4, Z0D

5

T IFd Rl gAR @ @ FBroar SeiR
TEar g1 22 3 €A F N ggel SR
F dold 18 IMH § adUr 18 hic A & ol
il SR &1 gofet 22 A Bl foiest & @
FleT-AT HYA TGl g7

1. 223 # iR & 18 Hye &I Foik o

2
— IO SATET el B

2. 22 H S A 183 Hr iR ¥

L Iom SarEr @

11 92
3. ol SeiRT & @ i AT AT gl
4. 22 Hyc FT FT & 98T 18 Fye Fir

SeiR & = aom 3ifte @

11 2

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 ﬁ 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

gfaey (MR, 3918) 3Tol@ H it o9
A SETEEAT drd @ & HEN & Sisd
g [T #§ @ Fla-ar su=T gar g2



Population

ATMPART B

Short {Height) Tall

\4\'\0 é 3 21, 3MeIfIh Sgellhior 3cRH & ¥ # BF;
T s 1 BT TSGR 3cUeed el &, a8 &
5% ° 1. IR
2. e
1. SFEEI § 3O 9 IR # IS gg-g9Y 3. Fefes Helh
el & 4. UATT HAH
2. ooh SHTFdAl ST & HART STTFdAT ST 1 T I - - ustrial
. - — . e role o 3 as an industria
::Té * g’g aﬁ N 'R ¢ polymerization catalyst is to generate
3. g 3?4: AfFaal fr H&IT o g HRY 1. carbanion
gfFaar & 3fow g 2. carbocation
4, FALIH AR T ALYH odS arel Tied Tel ol 3. organic radical

4. cation radical
20. Contours in the bivariate (weight, height) graph

connect regions of approximately equal popula- 22. ClOs, XeOs; a@ar SO; & & ™RASr smeefa
tions. Which of the following interpretations is : -
correct? 1 TR %J?
1. CIO; a@ur XeOs
Population 2. Xeo3 e 803
3. ClO3™ adur SO3
4. SO3
Short (Height) Tall —
W % z 22. Among ClO3, XeOs; and SOgs, species
& g with pyramidal shape is/are?
< g 1. ClO; and XeO3
g 2. XeO3 and SO4
3. C|O3_ and SO;
1. There is no correlation between height and 4. SO
weight of the population
2. Heavier individuals are likely to be taller 23. 9YA IAAHOT Foll fad fav =geran
than lighter individuals ¥ agd

3. Taller and lighter individuals are more in
number than taller and heavier individuals 1. Br 2. Se
4. There are no individuals of medium 3. P 4. As
weight and medium height
23. The first ionization energy is the lowest
for
1. Br 2. Se
3. P 4. As



24.

24.

25.

25.

26.

26.

27.

S AT & 3T foog 1 AT
& foT TAFcA-gHRATN Al I9gFd
et ¢, 96§

1. 3fFdfee 3T Vs UITRITH AT
2. 3maA(11) vs 1,10-Rrseeieier

3. Faree(ll) vs CR3NshIFASHF - T

4, TAFa(Il) vs sEAReeaEInFa

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(Il) vs eriochrome black T

4. nickel(1l) vs dimethylglyoxime

af =ggier #r Arfaf@d st
A O frge fOv Hrg-99sT garfdes gl
92U235+ 0nl 9 92U235 +On1
92U235+ onlé 92U236
+ onl -> 90Th232 + 2He4
92U235 + Onl 9 36Kr94 + 56Bal40 + 2 On1

PO E
(Lo}
N
C
N
w
a1

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

1. 92UZBS_'_ 0nl 9 92U235 +Onl

2. 92U235+ onlé 92U236

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

4, 92U235 + onl -> 36Kr94 + 5656140 +2 onl

aFEaareT e foees &3 & galifes
TATRACT WIed T arell d-sheTeh &

1. d; 2. dyy
3. dxz 4 dyZ

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

1. dZ2 2 de
3. dxz 4 dyz

Co(CO),H & IR ®aes & 2121, 2062,
2043 @ar 1934 cm? W =5 fwa #
Co(CO)D & ®aed & veop (cm™ #)
AT &

27.

28.

28.

29.

29.

30.

1. 2111
3. 2053 W

2. 1396 W
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, &r sanfafaar § seaer:
1. g Tl qUT JI Jell T

2. IJHARIT TUT TThelhd

3. T TT JUT AT gfafafAsy
4. TqShehT dUT FEAAET 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

TSEHIA ¢ & TIT & hue §

1. Ig TH F-8F W gl

2. 3R T TSEHHIHA ¢ H THeaT TEIAT
are gielr Bl

3. I8 Us WBIFT WA dUT Solaeld dlgah gl

4, Ig SISITFAISTT T TG JUAT dgad X
gl gl

The correct statement for cytochrome c is

1. Itis a non-heme protein

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

3. Itis aredox protein and an electron carrier

4. It can store or carry dioxygen

ffaf@d et & v gradrr el
(haer Tt A) IgoT T FA g
A.[TiFs]* B.[CrFs]> C. [MnFe]*

D. [CoFg]*

1. D<A<B<C

2. C<A<D<B

3. B~A<D<C

4. A<B<C=D



30.

31.

31.

32.

32.

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

A. [TiF¢]* B.[CrFe]* C. [MnFg]*

D. [CoFe]*

1. D<A<B<C

2. C<A<D<B

3. BA<D<C

4, A<B<C=D

fAmfafad 3oy &

HO,C ’

1. gAfafy qo &
2. RE®yor §
3. ST g
4. gAMAfY Feg &

The following molecule has

HO,C ”

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

Aef@a & ¥ 3diffs st El gcaaa
WA # mlz, 72 W 3R REw & &,

I
L )?\H/ 2. )OK)<
3. )OK/( 4. \)OK’<

Among the following, the compound that
gives base peak at m/z 72 in the EI mass
spectrum is

1. M 2. )(J)\)<

33.

33.

34.

ffaf@a & & srea g

1. oedarsst A g d@hAT gt gfadifea

2. faEqd d=5 aur d-d GshAT

3. iR TueT-3nfde goaer aur
HHHAUT ded

4. 339 TUEATaRor g2 10* L mol~*em™
A I AR TR

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, & Soaelfele TWaed H 520 nm W
3T des, foad Halftie sqfive |gdn

AC

1.3 2. g ae

3. Seailel 4. A

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

1. water 2. hexane

3. benzene 4. methanol

Solacl-3gMAdT AgHled & YR W
fefaf@a # & @@ doa galfts
IEURY §

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

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

The most unstable complex on the basis
of electro-neutrality principle among the
following is
1. [AI(OH,)e]*
3. [AIF]*

2. [Al(NH3)]*"
4. [AI(NCCHs)g]**
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36. Wfew 3nfaw 3nfdecear (FMO) fagwia & 37. Among the structures given below, the
AR SFERESd & wdew  fUed one that gorresponds to the most stable
2 Ai (HOMO) ¢ conformation of compound A is

. o)
Hfafwar 7 & Me—< :><OH
| AN hv (@]
_ A
o)
vo 257
5 ~L
2. Me 257/ oH

LEEARE
3. Me

419939y %O OH

4. Me
36. According to Frontier Molecular Orbital %o

(FMO) Theory, the Highest Occupied 0

Molecular Orbital (HOMO) of hexatriene OH

in the following reaction is

@ hv 38. faeafaf@a sf&fhar & 3cuea aifae

Z 3G &
1.

IR

1. OH
o b
SOzH

S 'y ' 2 o or

37. faafaf@a == # ¥ a8 s, o I SOzH

A & Fafd TIRN FRIOT A FId Xl 3. OH
:
o HO,S
Me—<o>—OH 4. SOzH
A

OH

38. The kinetic product formed in the
following reaction is

L o 7 Me S5 oH
Me. L0
3. Me 4,

M
‘V © OH conc. H,SO,
0\ _oH o
O O
OH




39.

39.

40.

SOzH

SOgH

3, OH
HO3S

4, SOzH

OH

Aff@a gelasihar fT aTRIAr &l
el A B

Y\ Y N
H H H

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

Y\ J A N
H H H

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

fFrfafEa wepfde 3cde Teedisg3iter
HO

g, T&h
1. edis 2. TS
3. gaa 4, Tohallss

11

40.

41.

41.

The following natural product Enterodiol
IS a
HO

HO
1. terpene 2. steroid
3. lignan 4. alkaloid

Had P& Y At o1 wfodm Q F &
7% IR d=tet 3mafeat (ecm™) & @& fAaeT
g

Ficte P FradT Q
o)
| é A | 1865
0
1 iio B | 1770
0-.O~_0
11 \V\Jé C | 1745

L 1-B;1II-C;II-A
2. 1-C;I-A; 111 -B
3.1-C;II-B; lll-A
4. 1-A;1I1-C; 111-B

Correct match of the compounds in

Column P with the IR stretching
frequencies (cm™) in Column Q is
ColumnP Column Q
0
| é A | 1865
o)
1 &O B | 1770
0=9_0
i \V\_?? C | 1745

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



42.

43.

43.

44,

12

ffafega sf@fear & R g
3G &

O (0] KOH
W MeOH

1. O 2.
44,
@)

O
The major product formed in the
following reaction is 45,
0 o KOH
MeOH

Teh eI Y&t Fleieieh Afaleh T ¢aor
golieh +40° &1 +32° &l Yaor gulteh gl
aTel Ueh o8l T Fehrelie etrel |

1. 8% 2. 12%
3. 20% 4. 80%
46.
An optically pure organic compound has
specific rotation of +40°. The optical
purity of the sample that exhibits specific
rotation of +32° is
1. 8% 2. 12%
3. 20% 4. 80%
46.
frfof@a Fefua=T & Tariica &1

e A

% 45.
0]

MeO
MeO. ®
Meo\)Q )‘W@/ \(
A B C

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

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

The correct order of stability of the
following carbocations is

MeO
MeO. @
Meo\)Q )‘W@/ \(
A B C

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

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

frafafad A & dew sgfaa
NMR T9a¢a & 9fata fesral $r a&ar g

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

2. six
4. thirteen

1. five
3. ten

gISgiold Sl WA H AET FdlecH

TE n=6 & fav 33gyse [BfeA
nfaedr fr gEar §

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



47.

47.

48.

48.

49.

49.

50.

1. 12 2. 6

3. 72 4. 36

BCl; # SR &1

1. sp THOT § 2. sp>E@aUTE

3. sp3 dHROT § 4, FIS HHIOT g0
Boron in BCl; has

1. sp hybridization

2. sp? hybridization

3. sp3 hybridization

4. no hybridization

fFmfaf@a & @ 307 ot T\ WA
R e IR T A, a8 &

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

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

following is
1. H, 2. HCI
3. BrCl 4. CS,

Fefaf@a & & o) B ¢, saf
T §, 9B

1. BH,CI
3. NH,CI

2. CHsCl
4. HOCI

The molecule with a C, axis of symmetry
among the following is
1. BH,Cl
3. NH,Cl

2. CHsCl
4. HOCI

Aafaf@a 3nes A arer & Fes
i &

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

1. Br 2.
F i] Br

13

50.

51.

51.

52.

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.
F ; ] Br
3. ;Br 4. gBr

ga-faIel shrergst & TRRdT, T aRona gl

1. &Ult T HAE R YU degd gfash
TR &M

2. HUI & ALY dlesT aled Foll

3. U & FEH ThR &

4. Uil I 3RT Hr

The stability of lyophobic colloids is a
consequence of the
1. electrical double layer at the surface

of the particles.
2. van der Waals force between the particles.
3. small particle size.
4. shape of the particles.

Siiel & STl & offel W &y a1 Pb &
A9 & 3.2, 5.2 dur 7.2 ppb Pb AT
g, Pb & AT # AT [Fgad &

1. 2 ppb 2. 4ppb

3. 0ppb 4. 2v/2 ppb




52.

53.

53.

54,

54,

55.

14

Repeated measurements of Pb in a lake 55.

water sample gave 3.2,5.2 and 7.2 ppb of
Pb. Standard deviation in the measure-
ment of Pb is
1. 2 ppb

3. Oppb

2. 4ppb
4. 22 ppb

fshecel T Teheh doT H ITATULSN/ITGAT T 56.

Th gER T T R §U FOR el fear
ST, o T Hicad Ol AT H S
AT F fow et g1

1. V37 2. %
T V37
3. % 4.5

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

1. \V3m 2. %
T V3m

frfafad & & ¥ Fua § (A v g

AR )

1. A2 & TS AT HOMHS & Toha &

2. A2 & 3759 AT Hal UellcHS g &

3. AT #E off AT BoleT A2 F ST
Telel el &

4. A% & 31T AT GFEAH @ gea 2

The correct statement among the following
is (A is a hermitian operator )

1. The eigenvalues of A2 can be negative. 56.

2. The eigenvalues of A2 are always positive.
3. No eigenfunction of A is an eigenfunction
of A2.

The eigenvalues of A2 can be complex.

>

a [, B]

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

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

eIy fFa3iarss JRET H = §
1 O

. L

The structure of ribonucleoside uridine is



S7.

S7.

58.

58.
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5 o 59
| NH
HO N/&o
o)
OH OH

3. f\NH 50.
HO N

O~ N O
O

OH

4, Z>NH

HO o N/&o
0
OH OH

Tdedy o AT |, 98 §

3. X mn;
4. PV + Z uin;

Enthalpy is equal to

3. X min
FHHARTT ATAHIHT & Th FA

61.
A ky I k, p
H | FT Alegdr TART 3aEAT Aleelhed &
3TAR g1l
1. k,[A] 2. (ki +ky)[A]
3. kyk,[A] 4, %[A]

2

For a sequence of consecutive reactions, 61.
A 1 '¢) I k, P
the concentration of | would be, by

steady state approximation
1. kq[A] 2. (ky + k2)[A]

kq

60.

Th FAFUT qREN dgers & fAv Fewn-
Ea AR "@efa(M,) & sR-3aa AeR
"efd (M,,) &1 S €Y §, 98

1. i, = 2» 2. M, =

3
3. M, =2M,, 4. M, =

SIS |§'

w

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

1. i, =
3. M, =

w |§|
|
IS |§'

N

2. My
M, 4. M, = M,,
T ool fdegd TEed & 3Held defdl |
Jedish dretshel (Ay) T8 3R & ured
T ST Fhdl §, 98 ©
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

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

ATTM\PART C

HRERIAITSSe HOMAST  [PM0,,0,4]° & faw
fArfaf@d & @ 3w Fy gav

gl hfdleT T gl Bl

WIERRT I 3TFHIRIOT aTAT +5 gl
Ig TS &TT BT B

g [RiN]" (R = Ufesher a1 R J9) &
Ty fpEedT 3@ed T &

A w N P

Choose the incorrect statement for the

phosphomolybdate anion, [PMo01,040]*.

1 It has a Keggin structure.

2  Phosphorus is in +5 oxidation state.

3 Itis extremely basic.

4. It forms crystalline precipitates with
[RsN]* (R = bulky alkyl or aryl group)



62.

62.

63.

63.

64.

fFafaf@a # & CH, & @1y o 3msaaed

A. CpCr(C0), B. CpCu

C. Ni(CO), D. Cr(CO); E. Fe(CO),
1. A CauE 2. B,CaurD

3. B,CauE 4. A, BaarD

Among the following, species isolobal to CH,
are

A. CpCr(CO), B. CpCu

C. Ni(CO), D. Cr(CO), E. Fe(CO),
1. A CandE 2. B,CandD

3. B,CandE 4, A,BandD

Frad | F Y ¥ JeAa8st F1 w1 F
fedr arv 377 it & e e

el | et |1
a. | Lu () |3irleRoT  3EEr
IV & 3f@eas
b. | Eu [ (ii) |enfeaer wver &1 M,
- | Ce | (iih) gfard M(I1)
d. | Tb |(iV)| 3fferefierzor 3raear 1l
# el 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 I with their
properties in Column 11

Column | Column 11

a. | Lu (i) |Reagent in oxidation
state 1V

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

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

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

Correct match is

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)

25°C W ey e Adrest
ol f@add . o\ eEt
3UYFA B, TE &

& foau
& fau
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64.

65.

65.

66.

O3 dur NO,

TohY AT Y6 h
NO, JUT Tew

O, T e a1

b

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 & FgHreurr
g &

A. dgfa & &fa

B. & & wgfa

C. fuca/vrarar aRade FsaAT

e 3R &

1. @&ad A 2. Had B
3. AgurC 4. BaarC

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

e [PA(L-L)(Me)(Ph)] & s faa-wrehi
(L-L), PhMe & 39arger faeliusl @r A
T T}, T8 R

1. ><P %
(

P

AR



66.

In

the
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P P
N
Ph/ \Ph Fl’h Ph
complex [Pd(L-L)(Me)(Ph)], the

bisphosphine (L-L) that does not allow
reductive elimination of PhMe, is

N

PH ph  ph'h

67. WA & Br, UTsh AU TAHATAIOT a’gw—or

FAT & dur I, F§ @A |, TSHAEES
FOMIA FATT &1 Tg§ Tohd T ¢ b

67.

68.

1.
2.
3.

Br, IT |, g1l &TR &l 1T T &l

Br, IT |, Sl 31FcT & HF HId &l
Br, Teh 31Fcl & & Il & JT |, 8K
T

Br, Teh &TR &7 &1 &l & o |,
31FeT

Br, with propanone forms a charge transfer
complex and I, forms triiodide anion with I
This implies that

PoOdE

both Br, and |, act as bases
both Br, and |, act as acids
Br, acts as an acid and |, acts as a base
Br, acts as a base and 1, acts as an acid

Teh ded &I 3TeRs-el faegd RuTcashdr

A. ST FgFT AU & AW FATA g

B. wWewdlolh Fear & Y @A gl

C. Weadloeh TsAT & T & oshATIIC &

D. Yo sgaFelig 3Aer & aof & HAY
AT B

L 3cel &

1. ATuB 2. AduaiC

3. BawmcC 4. ATUTD



68.

69.

69.

70.

70.
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Allred-Rochow electronegativity of an element
is

A. directly proportional to the effective
nuclear charge

directly proportional to the covalent radius
inversely proportional to the square of the

O Oow

directly proportional to the square of the
effective nuclear charge

The correct answer is
1. AandB

3. BandC

2. AandC
4, Aand D

¥ TAIARTER p-sate & ddt & v =
AT & AR AR SRS Fur wfaw FHor
faegamuncas gfaeardt & T & F@Er
| §

1. FraaAwae caff@ds qur s
2. TraAdaEt clafifAd aur Avgadt
3. oo A aur i
4, T AAST gur smaRe
71.

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
UiFearsst (An) & fov Aefaf@d su=E w
faar hifaT]
A. oIUaTSEr (Ln) &7 39T AnH +3H

3 iferdiRior 3raear fHee $r

31ftrw wRedr 1
B. & An(lll) 3m d-d FhHA0T e §
C. UO” aar Puo,” &2 81 €1 7.
D. %o UiFeagst & UsAeddl gaeurfas

oTel &l
el 3o &
1. AgurC 2. BaurD
3. ABaurC 4. B,CaarD
Consider the following statement(s) for 72

actinides (An):

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

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

C. UO,*" and PuO,* are stable

covalent radius 71.

D. Some of actinides do not have radioactive

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

ey > Ypg AT HPMBCI; [MB, & fw
| =3/2] @t 3nf&a *'P NMR e B

o i

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

el
| 1Y

a5 & At & AR [Sno]" FoEe HT THR
Jar SfACr HAT: ¢

1. closo @ g5 $us FEHEaeT Do

2. nido dur A Fus g9t ufa Ve

3. arachno dur acdefsiy afafRfAsy

4, closo dur A& $us Tof ufa BedT

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



73.

73.

74.

74.

75.

75.

Y & i wfARRE 3T §

A. Cﬂg + 2H2C)—+ HOCI + H3Cf + CI
B. C|2 + 2““43—9 N}iﬂ:l + PJH4+ + CI”
chdel ﬁHHIO:_I,‘-HdU'I 2l

FFATTITA (A) AT fqemahig=T (B)
femahgsT (A) 9T AT (B) T
SO faelen qeesT 38 € AT &l

H e

The reactions given below,

A. Cl, + 2H,0 — HOCI + H;0" + CI
B. C|2 + 2““43—9 N}iﬂ:l + PJH4+ + CI
are examples of

1. disproportionation only

2. disproportionation (A) and solvation (B)
3. solvation (A) and disproportionation (B)
4. solvalysis as well as disproportionation

3ea dur 791 Ruet d° o dget #
o AfeTd et 3T HheAoT § el (ML)
1. e aur & 2. TP JuT ar

3. I AW TH 4. @ aurar

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

1. twoand one 2. oneand two

3. zero and one 4. two and two

dr & i f@afkar #, e

|

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

D@ 4CH,CN ()

. N
CpRu(P-P)H + )\BF4 CpRu(P-P)(CH;CN)]'BF, + P
Ph

CD,Cl,

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

i N S
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76. YRR & 3SR cTAgR &l &1l
A W [T et & 9 gafas
R Hia-ar §

’ ©\/\/©

NC

/

e
\,
d

n

SC

S
/N

Pd

]
S0

SCN NCSs

el

\,/
/N

Pd

X
Jo

SCN NCS

=

///Pd\\\S

%@
\
vhe

NCs CN

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

A
.|
2. @\P\/>P )@
oo



77.

77.

78.

78.

79.
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@m/@

/\

FaA S BhEfFET A IrhEfAd Hewrsst
T EEIT qAT 3eTeh JUFHIOT T fAfer & shaer:
TS AT Ueh 37T § goTrs
IR YT Th &R § gers
TS AT Ueh &R F Yolr$
IR AT Th 35 & el

e

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(NH3)s(OH)]** & i
Jd AuEed & fov Aeafof@a suer w—
far fifav)

A. T AT foees seace 315 Siar 79,

FRI FIAT B
B. ¥aU A drell U ST &
C. g% gH-adr Co* Teler weh

FeIadt gl
e HYUA B
1. AQuB 2. AgurC
3. BawrC 4. Fae C

Consider the following statements with respect

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

[Co(NHz)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

3T QAR & Wi Tl 1 G B

1. o0—oO
H
(Hls)N\F e({l)/o\\F e/N(Hls)
(HisN™~ ™o o//(lll)\N(Hls)
~~J.=0
§
GIuASp
2. 0—0,
( |S) \ /O\
Fe(ll) Fe(lll)
(HIS)N/ \\O 0// NH
o\ C4O N(His)
Glu,,'_\sp
3. HON
_ %, 0] i
(HIS)N /o\\ /N(HIS)
(His)N—Fe(ll) Fe(ll)
HisN” o0 O// NH
o\ Céo N(His)
Glu,&sp
4. H:O\
(HISIN, /'o\o\ N(His)
(His)N—Fe(ll) Fe(llr)
(His)N/ Yo 0// “NH
o\ C4O N(His)
GluAsp

The active site structure for oxy-hemerythrin is:

1. o0—oO
. H .
(Hls)N\F (i \ /N(HIS)
(HiIsNT NN, //<m) N(His)
=0
C
GluASp
2. 0—oO
His)N / A \ N(His)
(His) AN /O\ 7
Fe(ll) /Fe(lll)
HisN” 520977 i
~J =0 (His)
GluAsp

(His)N _© O, N(His)

His)N—Fe(lll Fe(lll
((Ilji)S)N/ e(\\)O O// e\( ) .
005 2 N(His)
Glu,&sp




80.

80.

81.

(His)N 1 O N(His)

(His)N—Fe(l)
/ 7

(His)N \o\{ Oo/ N(His)

I
GluAsp

KgCUFe aar KCULQ, [H2L = HQNCONHCONHQ]
# Cud 3& & SR aur feer sraeam €,

ShART:

1. (3rschorehid, 3=d-Teue) aar (adt
AT, ~1-80a)

2. (reherdE, #a-Feua) Fur (gE
AT, 1-0aT)

3. (RgAdAdrsT A, 3Ta-fed) aur
(TThorehia, 3e-fede)

4. (FHAAARET O, =g=1-ffge) qar
(TThorehia, 3e-fede)

The geometry around Cu and its spin state for
K3CuFg and KCulL,, [H,L = H,NCONHCONH;],
respectively are:

1.

2.

3.

4.

(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)

fArfaf@a sfafhar 7 & qeg 3 A
dar B g

COH I A DBU
NaHCO,

21

81. Major products A and B of the following
reaction sequence are

NaHCO3

H
2. I
o L
=0 = O
H H
3. I
A= B= | (o)
o}
~0 ©
H
4, I
=0 = O
i H

82. f=afaf@a xfafekar § 3cue= ALY 39T
gl

©j\€ CH,Cl, / MeLi
N
H

1. Cl 2.
oSO
/ N
N \\CI
3. 4.
N/ N/

82. The major product formed in the following
reaction is

©\/\€ CH,Cl, / MeLi
N
H
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O

1. Cl 2. 2. e}
% N
N e AN =
3. 4, 3
X S ) // |
~ — A= O B= O
N N
83. fwafaf@a fafkar w7 & 7&w 3@ A 4, Q o

aur B &l Az B:@
o} R —

1. TsNHNH,, AcOH A H,, Pd/CaCO3 B
(6] 2. base Pb(OAc), .
iig 84. farafaf@a sfdfar # qew 3cure B

1. NH,OH

2. AcCl
O

Z
o}
o)
0] o CN CN
CN CN
R Z
3. 84.  Major product in the following reaction is
Z |
A= O B: O
1. NH,OH
Q O

2. AcCl
O

1. 2.
CN CN
83. Major products A and B of the following
reaction sequence are 3. 4.
o CN CN
A

1. TsNHNH,, AcOH H,, Pd/CaCO3 B
o 2. base Pb(OAc),
iji 85. fawafaf@d sifafshar &1 7eT 3cure Bl

0
1.
= o)J\/ 1. LDA, TBDMSCI
A= 0] B=
o) = 2. Z>co,Me
X heat

then Hzo
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2. o
NEt, NEL
., A=
COzMe
o]
NEt,

HO,C

e

HO,C

Q

COzMe

s

3. COZMe 4 o)
“Ozcj/©/ A= é\(k
NEt2 NEt,
4. WCO,Me
HO,C 86. The major products A and B in the following
reaction sequence are
0]
. . L —=——NEt, AcOH
85.  Major product of the following reaction is — A
heat H,O

0]

o)J\/ 1. LDA, TBDMSCI

1. o) o
= 2.2Co,Me A~ NEb
X heat - - COOH
then Hzo
1 2. o O NEt
HO,C . 2
2 ‘CO,Me ijj(
o}

COOH

- G

2. 3.
HO,C
2 CO,Me
NEt,

3, CO,Me n
HO,C ijj( o
n \CO,Me NEL NEt,
HOsz 87. Ao TUROT & T et FT TE FA §
SOPh \)?\/
86. foweT yfAfhaT et A Hq&T 3cue ATUBE (:\[ KOH

0 O
A

1. HATSchol Heholo, Uealel HHeIe, Syn-

heat H,O m-é?r‘far
2. Ucald HYUd, SAFcIaS o RaT
1 o) Q FaAITder, syn- faede, fagregietieor

A~ /[\]: :NEtZ B~ oon 3. A Tehold, Felold HEAT, anti-
T, Y-St TeraTad
4. AReET qoae, Resgiesiaor, anti-
IECIEC



87.

88.

88.

89.
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Correct sequence of steps involved in the

following transformation is
L.,

0
(\A[SOF’h s
o

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

Arafaf@a yfafra & gFefea §
o
/E\E Rh,(OAc), (cat) o
o \N2 /(Tli/\
o X

=
[1,2] feATerits gefdeara
[2,3] fvATETts geAfdeara
[3,3] fwATETts geAfdeare
C-H faaere srfafsrar

H N e

The following reaction involves
o}
/E\E °
NS
O "N /(i/\
(0] X

=
[1,2] sigmatropic rearrangement
[2,3] sigmatropic rearrangement
[3,3] sigmatropic rearrangement
C-H insertion reaction

Rh,(OAC), (cat)

i NS

A & B # gRafdd &=a & v 3maas
fdaar (i)-(ifi) FT T8 FH &

§ 2 — . 7
N/\:\>—NH N o
H,N  COOH — 4
B

A

(i) amfrer FeiRTEs, (i) 4-FARTAREE, (iii)
RS

1. (i), (ii) a2 (i)

2. (i), (iiii) &2 (ii)

3. (i), (i) @ (i)

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

89.

90.

90.

Correct sequence of reagents (i)-(iii) required
for the conversion of Ato B is

T/, 7N\
N NH N
H,N  COOH — 3
B

A
(i) Thionyl chloride, (ii) 4-Chloropyridine, (iii)
Piperidine
1. (i), (ii) and (iii)
2. (i), (iii) and (ii)
3. (ii), (i) and (iii)
4. (iii), (i) and (ii)

e sfafrar & fxRa 7eg 3ce &

2-
/\ "
1. Zs LCL{% 2Li
\
o CN
BnO_ < 2. NH,Cl / H,0
1.

BnO OH

e
\ (%

BnO OH
3. OH [ A\

BnO s
4 OH

BnOM

The major product formed in the following

reaction is
2-
I\ "
1. QCU/% 2Li
\
o CN
BnO_ < 2. NH,CI / H,0

1. —
S
BnO OH
2. =
BnO OH
BnO S
OH



91. 3cuic A &Fr 3R AR e dlel 9eerss
T & Bl RV & foT v 3 B

T ATRd AW gl RV
- 'T' Q CO,Me pH=7
me)ksph . Hx«N(HZ 2 pj
B

H O XH H,N___CO,Me
WN\HJ\ITILCOZMe -~ szixj
A H
XH=-OH
XH= '(CH2)4NH
XH= 'p'(C6H4)OH
XH = -SH

el NS

91. 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
eptide pannn HX
Nw)ksph LN
2
B

H O XH H,N___CO,Me
WN\HJ\ITILCOZMe -~ szixj
A H
XH=-0OH
XH = '(CH2)4NH
XH = -p-(CoHs)OH
XH = -SH

oA S

92. famfaf@a sfaferar w7 A T geg

£ IS
1. MeOH / H*
2. TBDMSCI (1 equiv
Oy 0oH Et3N( )
o
3.PDC
HO 4. AcOH / H,0
1.

OH O
TBDMSOWOH
OH

2. O _oH

TBDMSO/\;J/

o)
3. H
O._oTBDMS
o
o

4.

H
O OH
o

TBDMSO
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92. 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
TBDMSOWJ\OH
OH
2. O _OH
TBDMSO/\;J/
o
3. H
O._OTBDMS
o
o)
4, H
O__OH
o

TBDMSO

93. el PH M GarT B a1 YIerl 3R shrelA
Q# H NMR twmafaa gfar (5 ppm) &1 #Er

ERIGES
P Q
T
@ Al 672
Br
(@]
1 B | 16.4
(@)
m | @ C |-o061
1. I-AN_-B:Ill-C
2. 1-B lI_A:Ill-C
3 1-BH-C Ill-A
4. 1-C:1-B:Ill-A



93. The correct match of the circled protons in
Column P with the '"H NMR chemical shift
(6 ppm) in Column Q is

P Q
S
I ® Al 672
Br
(@)
I B | 164
(@)
i ® cl_o061
1. 1-A-B:Ill-C
2. 1-B:ll-A Ill-C
3 I-B:I-C A
4. 1-Cill—B:lll—A

94. CH;3-CH(OH)-CH(OH)-CH(OH)-CH; & farT
Hera gaor goit Rfas gamEgr g
1. a 2. IR
3. o 4, 316

94. The number of optically active stereoisomers

possible for
CH3-CH(OH)-CH(OH)-CH(OH)-CHjs is
1. two 2. four
3. six 4. eight

95. foeT HATRAT e & 3cdeet HET 3cUIG &

1. H,0,, ACOH
| Xy 2. HNOj;, HySO0,
N~  3.PCly
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95. The major product formed in the following
reaction sequence is

1. H,0,, AcOH
Xy 2. HNOs, H,S0,

7

N 3. PCl3
1L AUNO, 2. NO
| 7 X
N |
P
N
3 N Cl 4, Cl
| — X
N |
—
N

o\
@[ /B_H Br.
(0] \—/

n-Bu—— A B
then H,O (Ph3P),PdCl,
KOH

1. A= n_Bu\/\B(OH)Z B= nBu

n-BUM/\)
3. A= nBu __ B(OH), B= n-BuE/:/

= n-Bu B(OH = n-Bu —
4. A=nBu _ BOH, pB= —/"\

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

O\
@E B B
o N

n-Bu—— A B
then H,O (Ph3P),PdCl,
KOH

2. _ n- -
A= r‘IBU\/\B(OH)2 B=

1. A= n'Bl"\/\B(OH)2 B= nBu A

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

— n-Bu B(OH - n-Bu —
4o A= BN BOM: ms By =\

97. A TAROT A A SelacASTFallehior
$T goTelr TUT AET 396 B E



H cat. 0sOy

@ NMO

H

1 N OH
A=(4n)e, dis B=

b, “OH

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

Y, “OH

3 H oH

A =(4n) e, con B=
‘OH

A=(4n+2)e,con B=

o\\‘ ‘, N
T

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

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

98. farfaf@a sfafkar & fov @ wegadt o

3car @ 3R 3EERT FaT &, 9% &

= O b= O

o e A
OH HBr OH

NH2 Br

98.

99.

1 = (@) 2. ; O
" OH \/\J/
: o)

B Ry
G A
0 \/\4@)

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

- 0
M NaNO,
OH HBr
NH,

Br
1. ; o 2. : o
MOH M
- (0]
Br° Ny
3 \/;\%O 4. z O
0 N

fArfaf@a dfAfhar & Avgadt A aur qe
3carg B gl

OMe

1. LDA (1 equiv.)
2 O
"MeO,C~ >CO,Me
OMe
1 o OMe
(A] = B = CO,Me
CO,Me
CO,Me
CO,Me
2 OMe OMe
9
A] = =
[A] COMe B CO,Me
M
CO,Me CcOMe
3. OMe CO,Me OMe
[A] = COZMe B= COzMe
o CO,Me

4, OMe CO,Me

OMe
coMe B= CC CO,Me
COzMe

>
]
@ %
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99. The intermediate A and the major product B in
the following reaction are

QMe 1. LDA (1 equi
. equiv.
©/Br <@ ©V) A B 101.
2" Me0,C” > COMe
1. OMe
©
[A] = B= CO,Me
CO2M9
CO,Me
CO,Me 101.
2. OMe
A= @\rCOﬂ\Ae CCC%MG’
CO,Me coMe
3. OMe CO,Me
(Al = CO,Me CO:Me 102.
€] COzMe
4, OMe CO,Me
[A]= ©/kCOZMe B= COMe
© CO,Me
100. fAeAf@T AfRAT e & F&T 3cure A
daarB gl
SiMe, 1. H,S0, Ti(Pro),
s 2. TBAF (+-DET o
<" otBDMS " BuOOH
OH CH,Cl,, -20 °C
. = N = T
1. A on B & OH 102.
. NS RN AT
2. A oH ) OH
A= B= Sl
OH
4 NN i
A= B=
OH \_/ALOH
100. The major products A and B in the following
reaction sequence are
SiMes 1. H,S0, Ti(Pro),
: 2. TBAF (+)-DET B
< oTeoms BUOOH
OH CH,Cly, -20 °C 103.
_ X = T
1. A= ~o~xy B= Fgiel
2. A= /W\OH /\/‘>/\OH

fAefafad & & g e o= ey e
Jr ARG ST §, 98 &

1. CH,, CH,Cl,

2. CH,Cl,, CH5Cl

3. CH;Cl, CH,

4. CH, C(CH3),

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

1. CH,, CH,C,

2. CH,Cl,, CH;Cl

3. CH5Cl,CH,

4. CH,, C(CH3),

A T qEnr vdiee 1 'R ®9 SEd
T =T &, I8

Hadl IREfHRT &
Shael THA Hishd &

IR T U gt fsha &

a IRafRT & 3 7 THT wfeh &

oD PE

The normal mode of ethylene represented, by

the figure below, is
Hf‘ ‘\H

H\’ JH
only IR active

only Raman active

both IR and Raman active

neither IR nor Raman active

PoONME

e [ Fawed WA adl dde TH
e Ax3 @ afda & @eaas 3@ &
Fat (AEW) & fw gus A i dyefer B

1. AEW >0 =g <1
2. AEM <0
3. AEMW =0
4. AEMW > 2



103.

104.

104.

105.

105.

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. AE® >0 but<1

2. AEMW <o
3. AEMW =9
4, AED > 2
Th & adFs & 1-D,2-D g gur

3 — D oo areFdEt # gfadd TUr vUA 3cdiold
EEATBT Fr FoAAT H ek (AE) & v

e FHUA gl

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 & ATadi gleldh & Ueh FdlecH &

ST Holdl HT TART F T T8 Fua §

1. T 3897 Beldd hdol H Holel o
Fifh fa97d v TH el gl

2. G SIS Bold hddl [AYH Heled &
Jeafy fasa vk @7 Bod g

3. 3EIA Bolell T PS ATH-TH
FAfATT 76 g

4, T TSI ol TAYH TUT T
BeoleT § FAITh 9T Teh IH Beld gl

The correct statement about the symmetry of
the eigenfunctions of a quantum of 1-D
harmonic oscillator is
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106.

106.

107.

107.

108.

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.

& S8 & delel A,
dG = Vdp — SdT + fdL
fArafafaa et F & sla-ar acg 2

L (5, =0,
2 (G, == (),
3 () =G0,

Gy =Gy,

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

- _ (a_f)
} - oT p.L

-
/N
QJlQJ
=10
N—

=
rﬂ

N

e

w
Aﬁ/—\
(9]
\/’U\/\_/
T S
Il
|
N
SE
S| <
N—
=
=

g A f AEAdR e & fav ug

g P, §1 0 K W 30 U1 3 & Th
e & fopeeel $I 3GAY Teerdr §
1. kglnl 2. kgln3
3. kgzlns 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. kglnl 2.
3. kgIn5 4.

kg In3
kg In7

'Haur ¥C & U g-aureh saAer: 5.6 aur 1.4
g gFEhIT 81T 9 & Tk @ A & fav 'H
600 MHz W 3iefellel &l &, @ °C &
3eeATeT g1



108.

109.

109.

110.

110.

2. 600 MHz =
4. 38 MHz W

1. 2400 MHz &X
3. 150 MHz =X

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 Heh & AT my - m, Seleiiee
THAUT T FoiT 4.8 eV &1 govel Ragyia & e
& Heddd m; - 75 THAU & T Far gl

1. 24eV 2. 48elV
3. 9.6eV 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 m; — w5 would be
1. 24eV
3. 9.6eV

2. 48elV
4. 144 eV

T foeq THg (FIfC 4) Hr 3ifFereror arRol @
3rer A feam B

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

I, & IR 3ifAeeTor §, HaAw

1. 1,1,-1,-1
2. 2,0,0,1

3. 1001

4, 1,-i,i,-1

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

E X, X, | Xs
L, 1 1 1 1
T, 1 —1 1 | -1
I, 1 -1 [ —1] 1
T, ? ? ? ?

The four characters of I, are, respectively
1. 1,1,-1,-1

2. 2,0,0,1
3. 1,i,i,1

4. 1,-i,i,-1
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111.

111.

112.

112.

113.

ww%%ﬁmﬁ@aﬁwﬁ%
faazor &

37UT3T Aok "@efa (g.mol ™)
aEar

50 5000

75 6000

Wa?%rcqﬁmﬁﬁmaﬂwm

wefd (M),) gl
1. 5200 2. 5600
3. 5800 4. 6000

A polymer has the following molar mass
distribution

Number of Molar mass (g.mol ™)
molecules

50 5000

75 6000

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

1. 5200 2. 5600
3. 5800 4. 6000
ﬁagwm?ﬁﬁar

Fe(s)/

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

(Erert jrey = —0.447V and EG o+ gy =
—0403V

& faT qd-3rgariaa faegd agsh oo (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

(Erert jrey = —0.447V and EG o+ gy =
—0403V

1. —-0.850V 2.
3. +0.0850V 4.

+0.044V
—0.044V

T fAegd-3vucy & faege v fARrse
drefhdl 0.2 O~ iem™! §, dur o Faas
0.25 cm~ ' &1 e T areehar §



113.

114.

114.

115.

2. 1.0071
4, 2007t

1. 1.25Q71
3. 08Q71

If the specific conductance of an electrolyte
solution is 0.2 O 'cm™! and cell constant is
0.25 cm™1, the conductance of the solution is
1. 125071 2. 10071

3. 08071 4, 20071

e T & T A ”T 7 @ ¥ g
9shH (ABCDA) #, [Weg A @ URFH & IR
3chAUT RO @ ISRAT ¥l A A fRar
I el HA E

Vv, B C

Volume

v,4 A D

| 4
I

Ty Temperature 12

V.
R(Ty =Ty

v

R(T, + Tz)v_z
v

R(Ty + Tp)ln 2
1

R(T, — T)In
2

> w0 NP

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

2 T 8 .
2
v,1 A D
T Temperature T,
\%
L R(Ty =T
2. R(Ty+ T3t
1
3. R(T1+T2)1n§
1
4. R(Tz—Tl)ln%
1

IR faficg 39, Fof aeunsi E, dur E;, &,
A 2 gar 3 39Fsear & @iy faalka €1 3
3] Fofl &R E, U1 U Foll &R E, A &

ar AHIEeer $r &I §
1. 4 2. 12
3. 96 4, 192
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115.

116.

116.

117.

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

JfAfFIT AT+ B~ & v X [uaes &
AT 3rafas go 1 3w (R 2faw) o
YW T 3TEROT T §, I6 &
I
I

logk
=)

1. 1 2. 1l
Il 4. IV

w

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

@0 I
v
NI
1. 1 2.
3. Il 4. |V

A dur B & #Avg dfafear [Rffea arfes
AlegaT3it O oeh HI1 e Iy A = g
Hiehs ARV A Feheey §

Entry | [A]o(uM) | [Blo(uM) | t;,,(sec)
1 500 10 60
2 500 20 60
3 10 500 60
4 20 500 30

gy A 3T YR FAFd T IHhd B
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1. k[A][B] 2. k[A]?
3. k[A]*[B] 4.

119. TeaisA 3ORa #f@fRar & v (1/63) VS
(L/as¥ee dlegdl) ¥ 9Iod TElg J41 3id: @38

117. Reaction between A and B is carried out for AN 300 FAT 2 x 10° | FH Teolisd & fow

different initial concentrations and AT T-Aecsd 8 57 IfATHAT 7 &
corresponding half-life times are measured. 1. 5x10°M 2. 5x10°M
The data are listed in the table: 3. 15x%x10°M 4. 15x10°M

Entry

[Alo (uM)

[Blo(uM)

t1/2(sec) 119. The slope and intercept obtained from (1/Rate)
1 500 10 60 against (1/substrate concentration) of an enzyme
2 500 20 60 . 5 .
3 10 500 60 catalyzed reaction are 300 and 2 x 107, respecti-
4 20 500 30 vely. The Mlchae!ls-Menten constant of the
enzyme in this reaction is
The rate can be represented as 1. 5x10°M 2. 5x10°M
1. k[A][B] 2. Kk[A]? 3. 15x10°M 4, 15x10°M
3. k[A)?[B] 4. k[A][B]?
120. fa9H oFaTeT Tdheh Aol & (123) dall & AL
118. @ y 75 @d & gd # e, B v d JUFEROT 3.12 nm ¥1 (246) T (369) el ¥
MATHR P & el o (Py,) oF 9 A— N
T &F (Pyy) @ WG §, 98 © LTt '
2y 1. 1.56 nmaar 1.04 nm
1. P =Poyr ——
Zry 2. 1.04 nmdr 1.56 nm
2 Pin = Pour +5- 3. 312 nmar1.50 nm
14
3. Py =Poyr—7 4. 1.04 nm@r3.12 nm
4 Pin = Poyt + % .
120. The separation of the (123) planes of an
118. The pressure inside (P;,) a spherical cavity orthorhombic unit cell is 3.12 nm. The

with a radius r formed in a liquid with surface
tension y is related to the external pressure

(Pout) as ,
L Pp=Poue—F

2y
2 Pinzpout+7
Y
3. Pp= out —
4

_ Y
Pi - out+;

separation of (246) and (369) planes are,
respectively,

1. 1.56nmand 1.04 nm

2. 1.04nmand 1.56 nm

3. 3.12nmand 1.50 nm

4. 1.04nmand 3.12 nm



