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ATTMPART A

Uh A TR ol A™ehddA 90 km ded 39T
fopar ST AT g1 TH TUA IJFd faufean

argel fohdell 3eehdd I (fhdl. H) dT &

gohdl g odich 38 AT IRI SR a3 g?

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

A new tyre can be used for at most 90 km.
What 1s the maximum distance (1n 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 HieY 98 drell Ueh el I T aldR W]
5 g odaT g fb ag 1.75 #ex a8 d&h
qgd| AR & W A AfARdA Afdst g &
dohcll ©:-

1. 1T I ST A
2. 1#HEI § Ui 3H9s
3. 1#eT

4. 12#HX

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. Jm
4. 1.2m

[T U= & & fhgear [adeT Tgr a8 87

1. 3Ife F5 WM Svaaqw RAfFar Baa
A AT STAT §, ol 3GhT SATedeldl SIANRT
gl gehcll AT

2. i AT T Al Ao A 8, an
3gehT AITAT 3T gl

3. gig HIg qulleh §H g, dl 98 YUl &l &
fasia grar &l

4. afe I3 quilss AwA g, dF 98 quils &
O FaTSId dAgr gidrl

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 1llness.

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

3. If an integer 1s even, it 1s divisible by two.

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

. Th Scm x 5 cm aidﬁqaaﬂmmmﬁr

C

JIHT Tevs H 0.5 cm <TG Fr I™hdA
fdal Saae 9f8el & @27 AT AT Fhdl

W,
1. 99 2. 191
3. 100 4. 105

. What 1s 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 cm inner
cross section?

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

Teh g8 9l ared 9 & T 3R A A

AT gY Tl H W@ 9T g5 FA7 G@rRiT ¢am?

I, 3TEATH $ Jelar H 9T 3ifas gehdd
fe@ar gl

2. 3mEUTH Fr JoIr H dier e e
fe@rdt ¢ami

3. Gy g 9AIGIOT # $Is A gl Thar o
HehdT|

4. 9 H AT § S TR HeVoT
Sfshar glaim|

If a plant with green leaves 1s 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

12 cm 81T aTet T3 & IRT Pl F x T Tl
qall &l FHIEHL, dcaATd fhaART FHI AZH Th
fhedl 1T 81 fohedl & 3T dH JTdT &

T x &1 AT gd18?

1. 6cm 2. 2cm
3. 3cm 4. 4 cm




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 1s the value of x so that the
tray has the maximum volume?

1. 6cm 2. 2c¢m

3. 3cm 4. 4 cm

eIl ol 9T a3, 8x 6 HAMT &I n TS
THcdH AT & FAPR BY W 580 JPR GOTg
STar g fob ger o1 s Y H19T Qrelr gl (8Tl
n T AT AT I |

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 5 ]2
3. 24 4. 48
ST TEIBT T AT, 11 F G 9 9 & g &

qT o SIeX ol doF &A1 25 & gir d (5)2
A gl o O §&r & 24 gfderd & ar ol

g g3 G&AT & 3T &7 AT fhdar g 2

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)% 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

TH & Yol & B T 93 Gl a¥g & Shar
U oma ¥ aﬁmﬁﬂmwsg
T AT Ve @ e 7 @ Fla-ar wU
el &7
1. Ssmﬂll > Slﬂfgﬁ

V smail 2> V]HTEE

2,
3. (S/V)small > (S/V)]argﬁ:
4. (S/V)small . (S/V)]argf:

There are small and large bacteria of the same
species. If § 1s surface area and V 1s volume,
then which of the following is correct?

Ssnml] > Slarge

V::;mﬂ]] > V]argf:

(S/V)s;mall > (S/V)]argf:

(S/V)small % (S/V)]argf:

B Lo =

10. d9dT 9faAT Tasd

21 7/\4 20




11.

11.

12.

12.

al ¥rash A 3iR B Ush gl ¢oh & <A &
ar f[audia @ & ¢ Fr u gr feem & clsar
YR d ol I A 8 km/h &l Fad arer &
a4 B 6 km/h Y fa@d arer & 2lsd g, A

30 f[Asic g2ard B &l fAedr & ar ¢ hr

oars fohder g7
1. 1km 2. 4 km
3. 3 km 4. 2 km

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 1s the length of the track?

1. 1km 2. 4km

3. 3km 4. 2km

Ueh HAd T & fag3T P, dur Py, & o
U aifaelel a&d T Y AT I_T §, A
30 Ffaal & 1 kv & FRAT W
Rfred fohar ar 81 e & @ Sl9-ar a9

. 9fd UHAATA gl
2. Pydar P, & hr Afad Ps dAT Py &
dra & afa 3 3fes B

3. Tolldd & SRUT P, AP, ddh S I I
Jedl gl

4. Py P, I HET G99 &H Id I dI

frar Srar g

A path between points P; and Py, on a level
ground 1s shown, and positions of a moving
object at 1 second intervals are marked. Which

of the following statements i1s correct?

13.

13.

14.

1. The motion i1s uniform

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

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

4. The section P; to P, 1s covered at the
slowest speed

Ueh ol &l diel TS HET O & g
AT § OA dUr OB WER oiddd &l BFsard
gl g Cdcd X EUa B

B
T ACB T AT dd131?

1. uRT aAgr fhar a1 Fada

2, S
3. 60°
4. 45°

Three-quarters of a circle 1s shown in the
figure; OA and OB are two radii perpendicular
to each other. C is a point on the circle.

B

What 1s angle ACB?
1. Cannot be determined

2. 30°
3. 60°
4. 45°

Teh 5m X 2m HAY HI AT HAICS dlell Telc
AT AR 20 kg 81 @A 5cm X 2cm AT &
1000 B¢ A STd g1 6T & YT Telc &l
AR (kg H) fopdar g7

1. 10 2,
3. 198 4. 18




14.

15.

15.

16.

16.

17.

17.

18.

A plate of bm X 2m size with uniform
thickness, weighing 20 kg, i1s perforated with
1000 holes of 5cm X 2cm size. What 1s the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 19.8 4. 18

2mx2mx 10 cm AT & TH el g3 H

fordel 3 IasT Far ol &7

1. 40m’
3. O0m’

2. 04m’
4. 40m’

What 1s the volume of soil in an open pit of size

2mx2mx 10 cm?

1. 40m’
3. O0m’

2. 04m’
4. 40m’

AdUT B3 Tohed AN & ToIT sinA = cotB §?

. A=B=0
2 A=B=§

3. AzaBzg
4. A=-,B=0

For which values of A and Bis sinA4 = cotB ?
1. A=B=10
A

|
ey

2
T
2

= . .
1

2
3. , B =
4. B =

NiR O

0

11 AT ofd, 8§ AT T3 3R 20 AT 3 T
HIATHR FollEsh & 5 T IS dh greil 1T
gl 3 FoTEd H 1 AT BAr i Mo 21
AT MTAAT STell ST ol STE 9T hr
Tdg Tohdal UL 3S9T?

1. 8.8T 2
3. 1dA

10 g
0 4#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 1n the flask, what would be the rise
in water level?

10 cm
0 cm

1. 8.8cm 2
3. 1lcm 4,

Uh oS of ofdls [ dlell Ush &l o Th W
I Tehsl § dUT 3HAT @0 QU TH s
(r « 1) ESAT dlel 9del @H O 7 gl &

Bl dled S dg oSl TH & fOic g

18.

19.

19.

20.

TR TEAT &I TH W ddedl gl 9Id

gaehy H 10 Hhvs oeld gl fha ofa (9fa

YFUe) F T=FT TN $r 3 dadr &2

nr Tl
Lz 2. T
3. 20m(r + 1) 4, ZD)

5

A boy holds one end of a rope of length [ and
the other end 1s fixed to a thin pole of radius r
(r < l). 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 i1s
the speed (in units of s”') with which the boy
approaches the pole?

nr tl
L= 2. T
3. 20m(r + 1) 4, 227D

5

th Ifdd fFdl TR & @ Hr a el

TASAT &1 22 S T H &l Ugell SloiX

FT dofel 18 U § dUT 18 T Tl T il

gE SR &l ol 22 A gl farT # 9@

PIA-OT HUT Tar g7

1. 223 H Sk H 18 HT HI ik &
%Bf:rvnqq|Q|¢I’I?lT%'l

2. 22T &I SISk H 18 T &I ek |

iimﬂaqldlmgl

11

3. Sl SeiRl # Il &hr AT AT gl
4. 22 FHC FT SR I UST 18 HT Fr

SR & = aom At A

11

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

correct?

: e B
1. 22 carat chain contains —7 times more gold

than 18 carat chain
; T
2. 22 carat chain contains — times more gold

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

gold

: e B
4. 18 carat chain contains 77 fimes more gold

than 22 carat chain

gld (¥R, 391g) 3HTol@ H HICT  oIIredl
AT JATEIT dld 3ATel@ & HEN I SAlsd
gl AFT § O Hia-O1 »YUT el g7




Population
i

ViN

Short (Height) Tall

—-E-\ 3 21.
4
3
1. JAEEAT & 3918 d AR H &g Jg-g9Y
el &
2. @od cHiaddl hl 3TUSTT HRT cTTFIAT ohl
oIS & e R gier B AT ¥ aks
3. dd g goob cIiedAl I F&IAT od I AN
It & 3w
4. FHEIH AR d ALIH oS diol <Iiad el &
20. Contours in the bivariate (weight, height) graph
connect regions of approximately equal popula- 22.
tions. Which of the following interpretations is
correct?
Population
Short (Height) Tall
3 22,

©

uolne|ndod

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

2. Heavier individuals are likely to be taller 23.
than lighter individuals

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

4. There are no i1ndividuals of medium
weight and medium height

Aneay (1y8iam) 3ysn

23.

ATMPART B

HeANF FgellehivT 3cEH & T H BF;
&l HY TR 3cTed HLeT &, d8 &
1. HIEHUTIA

2. FIEIEATIA

3. FTdleIeh Helh

Lt

4. TATdd Holeh

The role of BF; as an industrial
polymerization catalyst 1s to generate

1. carbanion

2. carbocation

3. organic radical

4. cation radical

ClO; ", XeO; @ SO # & AT amepfa
hT TUIRMST &/ &7

1. ClO; dAar XeOs;

2. XeOs daar SO;

3. ClOz a1 SO3
4. SO;

Among ClOs3, XeOs; and SOs, species
with pyramidal shape is/are?

l. C103_ and X603

2. Xe0O3 and SO,

3. ClO3 and SOz

4. SOz

YA AT il [oEsh v #=geian

g, d% &
1. Br 2. Se
3. P 4. As

The first 1onization energy 1s the lowest
for

1. Br 2. Se

3y B 4. As



24.

24.

25.

25.

26.

26.

27.

g AT & 3T fdeg PN AT A
& ToIU TUFCH-FRIIATIT AT 3UgeFd
A6l &, 96 ©

1. AT 3FaT vs AT AT
2. 3L vs 1, 10-Thairelle

3. siaree(ll) vs TR3NSIHselh - T
4. FHA(I) vs SeATATTATSINFTH

Spectrophotometric monitoring 1s not
suitable to determine the end point of
titration of

1. oxalic acid vs potassium permanganate

2. wron(Il) vs I, 10-phenanthroline

3. cobalt(Il) vs eriochrome black T

4. nickel(IT) vs dimethylglyoxime

dadfr #ggial fr Arafaf@a sfafmansd
H ¥ fhash ToU hid-Garie H@aiides gl

1L 92U235 . 0111 - 92U235 =+ [}Il]

‘ 92U235 i {}1’119 92U236

: 92U235 < {}1’11 - g{}Th232 + 2H64

; 92U235 T {}Ill -2 3(,Kl‘94 T 56BE114D + 2 []I‘l1

= L B9

Among the following nuclear reactions of
thermal neutrons, the cross section 1s
highest for

. 92U235 + {}Ill - 92U235 + Ul‘l]

B I e

" 92U235 . o 0111 - ggTh232 + 2HE34

; 92U235 + {)Ill - 35K1‘194 + 56]33140 + 2 0111

= W=

Daraarer OsHT foees a3 # gaiies

TATRICT 9Tcd el dToll d-3h&Tsh g
1. d 2. dyy
3. d,, 4. d,,

In trigonal prismatic ligand field, the most
stabilized d orbital 1s

[, & 2. dyy
% de 4. dy,

Co(COH & IR ®eeH & 2121, 2062,
2043 @Ar 1934 cm”' W s+ fema gl
Co(CO)D & ®aecHA #H veop (cm #H)
TR &

27.

28.

28.

29.

29.

30.

1. 2111 X 2. 1396 WX
3. 2053 WX 4. 1910

The spectrum of Co(CO)sH shows
bands at 2121, 2062, 2043 and 1934 cm’".
The veop (In cm'l) expected in the
spectrum of Co(CO)4D 1s

1. 2111 2. 1396

3. 2053 4. 1910

SNF; aar XeF,0, &I STfATIAr § e
1. 937 dollg duT 931 delid

2. TSl dUT TSholenld

3. I deld dUT FaEAAdET glaffasy
4. ITheRIT dUT FEAATET gfafRiAsT

Geometries of SNF; and XeF->0»,
respectively, are

1. square planar and square planar

. tetrahedral and tetrahedral

. square planar and trigonal bipyramidal
. tetrahedral and trigonal bipyramidal

= W

grsclshld ¢ folU Hal U §

1. Ig§ Th 3H-81H QT g

2. R &l HBSeIhIHA ¢ H THoaT &I
qra gl &

3. Ig Teh 18FT HIelT AT Solacld digsh ol

4. Tg SISHTFHISIT bl TIAG AAT dged e

qahd! ol

The correct statement for cytochrome c 1s

1. It 1s a non-heme protein

2. The coordination number of iron in
cytochrome c 1s five.

3. It 1s a redox protein and an electron carrier

4. It can store or carry dioxygen

fefafaa Tsel & fov grashra 3meo
(hdel 8T HATeT) §Go1 &l A ol

A. [TiF¢]" B.[CrFs]”~ C. [MnFg]"

D. [CoF¢]>

l. DKALKB<C
2. CKA<KDKB

3. BA<SD<KC
4. A<B<<C=D




30.

31.

31.

32.

32.

For the following complexes, the
increasing order of magnetic moment
(spin only value) 1s

A. [TiFs]” B.[CrFs]”” C. [MnFg]*™

D. [CoFg]™ 33,

1. DSA<KBKC
2. CKALKDKB
3. BRA<DKC
4. A<B<C=D

GEIGIECR] 3797 put

HO,,C 1

. GATATT dol 8
2. RGO §
3. SEEYUT g
4. gATAT Fog &

The following molecule has

HO,,C 1 34.

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

frafe@a A& & Jiffs s El gegA ™ 3.

HFed # m/z, 72 W 3R [T T §,
dE &

1. M 2. M
35.

3. )?\/E 4. \j\|<

Among the following, the compound that 35.

gives base peak at m/z 72 in the EI mass
spectrum 1s

L. M 2, M

33.

3. )?\/Ii 4. \jw<

fAfof@a & @ e &

1. oedaTssl H did GshAUT dAT IfddHcd

2. [AEJd de5 dUT d-d GhAU]

3. Tt fPger-3nfde goreT qur
HhHAUT dcd

4. 313U TATATedI0T AT 10* L mol 'cm™
HIfe T Al 3TIAMYhdT

Mismatch among the following 1s

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™

[, & Solgellded TaFeH H 520 nm T
3UTEYd Ses, e ddifte sofAve Hgdl
€ 96 &

1. SToT 2. el
3. doaild] 4. AdAST

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

SolFcl-3THIAdT TAcHed & 3R W
ffaf@d & @ *l9-a1 Fhd FalRF
TR g

1. [AI(OH2)g]™" 2. [AI(NH3)6]™
3. [AIFg]" 4. [AI(NCCH:)e]™"

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

following is

1. [AI(OH,)6]™" 2. [AI(NH3)6]™
3. [AIF]" 4. [AI(NCCH;)¢]*"




10

36. WieIX 3MUas 3fdce (FMO) faced & 37. Among the structures given below, the
AT —1  3EET one that corresponds to the most stable
= o %¢Hﬁ|§§ il (HaZT)Mg?T ; 2 ﬁL conformation of compound A 1s

T A 0
“ "R Me=— :>—OH
0

‘:: hv @
BEARERR e

SR N R
2. Me 257/ 0H
TR o

BEETTEE To on

4. Me
36. According to Frontier Molecular Orbital %o
(FMO) Theory, the Highest Occupied OA\
Molecular Orbital (HOMO) of hexatriene OH
in the following reaction 1s
e W @ 38.  fawAfaf@a MRk & Scuea i
= 3cqre &

1, 899?25 OH conc. Hgso,i
ol 'R

ke x'n'y

' 2

37. Rrafaf@a @@ # & g U, o Jife SO;H

A & A TIRN FFIT F HITT HIAm g OH
0 HO,S” ‘ ‘
ME%O}OH 4. SO,H

OH

1.

SO,H
OH

2085

o

2. Me. 25—/ 0H

Me \Laj 38. The kipetic prqduc-t formed in the
following reaction 1s
i

' % MC OH conc. H,SO4
O O -
OH




39.

39.

1. OH
2. OH
SO,H
3. OH
4. SOzH

OH

afef@a geQasfrar & afigar &1
el A ©

[\ Y /R

5 N (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 1s

J\ Bt ['2:')
N
¥

;) \
H H
A B C
1. A>>C>B 2.C>A>B
3. C>B>A 4. B>A>C

fefaf@d grepfde 3cure TeeisTg3iTd

HO
s 9-
.,, OH

HO ‘

Teh
cqleT

colol

2. TS
4. UechollSs

6,
1.
3.

11

40.

41.

41.

The following natural product Enterodiol
1S a

HO
>89-
-, ~OH
HO I

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

Fidd PH o AR &1 ladd@ Q& &)
5 IR doa gl (cm™) & | e
J

HicTd P carce=N @

O

1 é A | 1865
O

11 iEO B | 1770
OO 20

111 v C | 1745

I.1-B;II-C;IlIl-A

2. 1-C; II-A;IlI-B

3.1-C; lI-B;IlI-A

4. I-A:11-C;1ll-B

b

Correct match of the compounds 1n
Column P with the IR stretching
frequencies (cm™) in Column Q is

Column P Column Q
O

I é A | 1865
O

11 &O B | 1770
0=.CO~_0

111 V C | 1745

1. I-B; II-C;1II-A
2. 1-C;1I-A;III-B
3. 1-C; 1I-B; Il -A
4. I-A;11-C;1II-B



42.

42.

43.

43.

44

g ks & frfa ge
dwqm:%

)5(\/\)&
O
O

MeOH

d
&

The major product formed 1n the
foll()wing reaction 18
é\ O

Ush YehIRId: QUG Fidioieh Alfah I aor
goileh +40° &1 +32° T ¢auT gulih g2ilel
dTel Teh oA S T Qeerdr g

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

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%

3. 20%

2. 12%
4. 80%

frf@a Fefaar«ar & TarRiica &1
Tel A &

12

44.

45.

45.

46.

46.

MeO
MeO._®
MeO\/lQ ;\% \(
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 1s

MeO
MeO. _®
MEO\/@ )\@r \(
A B C

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

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

frafaf@a 9iffe & gies 3afera °C
NMR T&FcH H 9f8d Hectell $r &ar g

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

gIS3lold  ofd WRA] 6T HET FdlecH
n=6 & fdU 3Huyse [f9A

&

ATTdcal & I&AT &

1. 12 2. 6
3. T2 4. 36

The number of degenerate spatial orbitals
of a hydrogen-like atom with principal
quantum number n = 6 18



47.

47.

43.

43.

49.

49.

50.

13

BCl, & SRIeT &l
l. sp HXOT &
3. sp> I g

2. Sp° HIUTg
4. IS HIOT oIgl

50.

Boron in BCl; has

1. sp hybridization
. sp*“ hybridization
. sp* hybridization
. no hybridization

= W o

frfaf@d & @ 307 o IHA WA
MM W IR TIFeH 6T, 96 &

1. H, 2. HCI
3. BrCl 4. €5

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

3. Br(l

2. HCI
4. CS,

Prfaf@a & & 37 S ¢, safAf S1.

3T g, d8 &
1. BH,CI 2. CH,Cl
3. NH,CI 4. HOCI

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

3. NH,Cl 4. HOCI

A& 31T A Il TET FIefadeh
i g

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

1. Br 2. 5y
F i } Br

2. CHyCl 51

The organic compound that displays
following data 1s

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

l. Br 2,
F i l Br
3. ;Br 4 ?/Br

ad-Taud lassr i RRAr, Teh 9RUTH gl

l. SUll fr Fdg I 3UTEAT dedd gfdeh
EX

2. UM & ALY dles] died ddll

3. UM & H&H 3TPR

4. ST &I AP

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.

ST & STl & dAHd W Al - Pb &
A9l o 3.2, 5.2 @41 7.2 ppb Pb T&am

g, Pb o AT H Hldeh [ddoleT &
1. 2 ppb 2. 4 ppb
3. 0 ppb 4. 22 ppb




52.

53.

X ¢

54.

54.

S3.

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 1s
1. 2 ppb

3. Oppb

fohteel &I Theh Tl H TRATULIN/IMIAT T 56.

Ueh g8l § T ad gu FoO el Torm
ST, dl T Flead T AT A AHfAHd
AT & foT ffeT g

1. \V/3m 5 ¥2E
3. g 4.

If the atoms/ions 1n the crystal are taken to
be hard spheres touching each other in the
unit cell, then the fraction of volume
occupied 1n the body centered cubic
structure 1s

1. \V/3m g Xe%

6
3 ¥ 4, 130
6 8

SrefaRd § & 98 5y ¢ A uw gfEa

1. A% & 3TSI AT HUNCHS g Fha &

2. A% & TSI AT el YdlcHs glid g

3. AT FS o ST Boled A2 H 329
ol Tal ol

4. A% & ST

AT IFAY & Tohd gl

The correct statement among the following
1S (A 1s a hermitian operator )
1. The eigenvalues of A% can be negative.

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

of A2.
4. The eigenvalues of A2 can be complex.

&

S

2
|

0 e [A‘(f]_o g, ar

56.

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

and C are operators]
1 [B:C]=10 2.|A,B
3. [B,AC| =0 4.|C,A

oy oo
C‘“:: LL;.

BC |
AB|

TSl [Fer3NASs RS HT T &

1. O



S7.

S7.

58.

58.

Tdedl S gs @A T &, 98 &

1. TS+ PV + Y u;n,

3. LU

Enthalpy 1s equal to
1. TS + PV + ), uin;
2. TS+ ), g

3. L uimn;

HATITT ITATHAIN &F T HF

1. ky[A] 2. (ky + ky)[A]
3. kik,[A] 4 %[A]

For a sequence of consecutive reactions,

Kk,

A W | ¥

» P

the concentration of I would be, by
steady state approximation

1. k[A]
3. kyk,[A] 4. 2[A]

15

59.

59.

60).

60).

61.

61.

BIERIHITTeSC
[AFTad 7 8@ 3/ FYA gAT
1
2
3

memagﬂqna%ﬁwmﬁ
da Arer @8fa(M,) & AR-31Ea AR

3. M,, = 2M,,

The number-average molar mass (M,,) for
a monodisperse polymer 1s related to the
weight-average molar mass (M,,) by the
relation

__ﬂ_’fw

1. My, =, 2.
3. M,, = 2M,, 4.

My
4
= M,,

M,
M,

Ueh Yool fdedd JTecT &l 3feld deldl W
dodieh dTelehdl (Ao) 99 3M@ & wred
I ST Hehcll &, 8 &

1. Avs. C
3. Avs. C?

2. Avs.VC
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

[PMo,,0,]" & foT

RO

SHT hidled TITAT aiar &
BIEPRA I 3TFHRIOT HTEAT +5 g
IJg IAH &I giar

4. ITg [RuN]" (R = Ufeehel AT URST q9) &+

Choose

Ty fohEcolT 37989 T ¢

the iIncorrect statement for the

phosphomolybdate anion, [PM01204{’J]3'.

1

2
3  Itis extremely basic.
4.

It has a Keggin structure.
Phosphorus is in +5 oxidation state.

It forms crystalline precipitates with

[R4N]™ (R = bulky alkyl or aryl group)



62.

62.

63.

63.

64.
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Aeff@a & & CH, & Iy S Jsaididd

6 a6 &

A. CpCr(CO), B. CpCu

C. Ni(CO), D. Cr(CO); E. Fe(CO),

1. A, COUrE 2. B,CaarD

3. B,COurE 4. A, BTurD 64.

Among the following, species 1solobal to CH,
are

A. CpCr(CO);
C. Ni(CO),

1. A,CandE
3. B,CandE

B. CpCu

D. Cr(CO), E. Fe(CO),
2. B,Cand D
4. A,Band D

65.

it 1 H7 6 ™ owdASsr &7 dicted I H
fedr 9w 3% U F A Hifav

carce=l |
a. | Lu (1)

carce=g | |
HTFATRIOT  3aEAT
IV # 3ffeas
b. | Eu (11) | enfcaes THS &1 M1,
c. | Ce | ()| gfageashra M(III)
d. | To | Qv)|3erdieor 3raear 11
H TSl T

fAcleT g

a-(111); b-(11); c-(1); d-(1v)
a-(11); b-(111); c-(1v); d-(1)
a-(1v); b-(11); c-(1); d-(111)
a-(111); b-(i1); c-(1v); d-(1)

Jl?—’!ﬂr“g_gp

Match lanthanides in Column I with their
properties in Column 11

Column II

Reagent in oxidation
state 1V

b. | Eu (11) | ML, of metallic lustre
c. | Ce (111)| Diamagnetic M(111)
d. | Tb (iv)|Pink 1n oxidation
state 111

Column 1
a. | Lu (1)

Correct match 1s

1. a-(111); b-(11); c-(1); d-(1v)
2. a-(11); b-(111); c-(1v); d-(1)
3. a-(1v); b-(11); c-(1); d-(111)
4. a-(111); b-(11); c-(1v); d-(1)

25°C ©¥ ey WA Aarda & fov
fAada = &a e« & fov
U &, T ©

Solacid]

65.

66.

1. O;dar NO,

2. HeY dAT Y% 9%
3. NO, ddr Heh

4. O3 YT U5 %

To determine the bond parameters at 25°C,
electron diffraction i1s generally unsuitable for

both

1. O;and NO,

2. Sulfur and dry ice
3. NO, and sulfur

4. Oszanddryice

[aadY ardfia faRelyor g &1 @ &F%d
frfaf@d & @ v a1 ¥ & FAvU

8T &:

A. dgfd H &fa

B. &H $r "gfa

C. Tuca/garar aRads A

el 3¢ ¢

1. ohdel A 2. hdol B
3. AdUrC 4. BdarC

The peak area of differential thermal analysis
curve 1s 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 1S

1. A only
3. AandC

2. B only
4. BandC

"ol [PA(L-L)(Me)(Ph)] & ST fa@-whrehie
(L-L), PhMe & 3argsh fdelldst &l 3e1ad
A8l &l &, 96 &

g%
E

=

AR
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Ph Ph
2. ~ P,--"' Th 3 : Q
P
\‘\Ph i‘t“&
P
MeO E
. ‘ MeO P.,
", @

s 4_
g o“o

-
() \
@

4. ‘— 67. WYATH & Br, UHh AU TATAAROT HFho
drdr &, dur L, & @Y [, <CIS3IAISSS

. ‘ FHUTIT STl gl Ig§ Hobd Idl g T

1. Br,d2l L gl &R T S ld gl

2. Br, dar L At 31Fel T I g ¢

P
L% ]
i \Ph th = 3. Br, U 3Fd &I hIT Hdl g aar [, &R
|
66. In the complex [Pd(L-L)(Me)(Ph)], the 4. Br,Ush &R &l R &dl g adr 1,
bisphosphine (L-L) that does mnot allow 3Fol bl

reductive elimination of PhMe, 1s
67. Br, with propanone forms a charge transfer

i complex and I, forms triiodide anion with T .
>< % This implies that
P L,

both Br, and I, act as bases
2.  both Br, and I, act as acids
3. Br; acts as an acid and I, acts as a base
P 4. Br, acts as a base and I, acts as an acid

/ :7( 68. TS dcd ol TeRS-URAT fdegd HOTMcHASA

A. GHE Sl HEA & Y AL &)

5 Ph\ ,--"Ph

P Th B. Wgwdieis Bsar & WY FAGIUC! &
"Spn C. TgEdloid ST & T & Gesh AN &
“ D. 9HE! sgeFelld 34 & JdT & dIe
J U o ¥
el 3cR &

1. ATUTB 2. AdarC
3. BauarC 4. AJArD



68.

69.

69.

70.

70.

18

Allred-Rochow electronegativity of an element

1S

A. directly proportional to the effective
nuclear charge

B. directly proportional to the covalent radius

C. 1inversely proportional to the square of the

covalent radius 71.

D. directly proportional to the square of the
effective nuclear charge
The correct answer 1s

1. AandB
3. BandC

2. Aand C
4. Aand D

de¢ fATAGTEAR p-solleh & dedl & v dear
WA & URI AR SAAA qar 3ifees Hor
TACIARUNcHAS IIATATd & TATH  HI el
HAMT §

. Pa#AadeT gfaff@sr qur eia

2. PgAdAdRT cfafRfAs qur Aegad
3. a1 RAS qur ey

4. o TRIAST qur 3maie

Ll

According to Bent’s rule, for p-block elements,
the correct combination of geometry around the
central atom and position of more
electronegative substituent 1s
1. Trigonal bipyramidal and axial
2. Trgonal bipyramidal and equatorial
3. Square pyramidal and axial
4. Square pyramidal and basal
UfFedArssl (An) & ot [AeAfa@d Il ©
foa hife)
A. ofe¥asst (Ln) & 3798T AnH +3 8

Hieh HTFATROT HGEAT Helel

3T UTfAhdr gl
B. & An(lll) 3& d-d hAUT AT
C. UO,” @ur PuO,” f&R g1 & 79
D. o Vidcamsh & sy gaeafas

el g
el 3ccR &
1. ATarC 2. BaarD
3. A BAurC 4. B,CadarD
Consider the following statement(s) for 79

actinides (An):

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

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

C. UO,™ and PuO,”" are stable

D. Some of actinides do not have radioactive

1sotopes
The correct answer 18
1. AandC 2. Band D
3. A.BandC 4. B,CandD

ow > WUos AT HLP:'BCL [''B, & faw
[=3/2] &T 39f&T *'P NMR T&e¢H gl

MJ””UI' JJUJL | LLLJULUL

Assuming IJpH > lJpB, the expected ‘I NMR
spectrum of H;P:''BCl; [for "B, I =3/2] is

JIIL

JULLJuIL»LJubdML Bl JUU JLM_

ds & fAgAT & HTER [Sng]" FolFeT HT TR
JUT SAMTAAT T &
. closo dUT ¢85 $us FgHAdET OedAT
2. nido dUT A dus J97 yfa e
3. arachno AT TSI fATRIAST
4. closo dAT AN &yus g yfad WA

| ——

According to Wade’s rules, the cluster type and
geometry of [Sno]*", respectively, are
1. closo and tricapped trigonal prismatic

nido and monocapped square-antiprismatic

2,
3. arachno and heptagonal bipyramidal
4. closo and monocapped square antiprismatic



73.

73.

74.

74.

D,

{7
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A & R fATHard seetor € 76. AMNETIAC & 3HICIY AR Hl €T

A. Cl, + 2H,0 - HOCI + H;0" + CI H @y @ead a@ant & O gafes
B. Cl, + 2NH: —» NH-,CI + NH,” + CI”
2 3 2 4 ﬁ-hl’_l{ HlT-4dT g

1. hdd AT

AT (A) T2 faeIshae (B) T O\ /©
TaeIhITe (A) TUT FHATTITAA (B) T /\

oI T 9ue 98 gl AU H

ool

/\
vl

SCN
The reactions given below,

A. Cl, + 2H,0 - HOCI + H;0" + CI

B. Clz + 2NH; - NH,CIl + NH4+ + Cl

are examples of

1. disproportionation only
disproportionation (A) and solvation (B)

2.
3. solvation (A) and disproportionation (B)
4. Q

)

X
Jo

NCS

solvalysis as well as disproportionation

X

db d@

3T dUT g 89 d° schelhd Hepoll H
o YieTd e 3TAT THAUT g hAA: (ML)
1. & Jam s 2. U JUT ar

3. YT U TH 4. @ durar

ﬁ

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

1. two and one 2. one and two
3. zero and one 4. two and two L , ,
76. Considering the ambidentate behaviour of
S & I R § cum thiocyanate ion,‘ th? most stable structure
among the following is

gISSiolaloiolT AT o folu  HYHTET
fsawredh= (P-P) & i

@’9 4CH;CN ()

N
CpRu(P-P)H + || BF4 CpRu(P-P)(CH,CN)]'BF, +
F‘h/J\ CD,Cl, P

1. sehidd FREhAAST

2. 1, 2- SIEhidd BIERHITIA
3. 1, 3- Sehide BIERIHAIIYT
4. 1, 4- sSESWhiddl BIEHASTCH

o

In the reaction given below, the bisphosphine
(P-P) that 1s 1neffective for transfer-
hydrogenation reaction is

@ ©  4CH,CN O 3.

. , Rl N
CpRu(P-P)H + || BFy CpRu(P-P)(CH,CN)]'BF,” +
P P

.,/
/\

CD,Cl,

)

Qo @f QQ

Py
@
pe
\®
Js
\©

1. Diphenylphosphinomethane

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

./
/\




L.

77.

78.

78.

79.

a0

F‘\ - P
@;S/Pd\scw

Fgael ST Bsiieds H 3eheide Tehssl
I TEAT dAT Ioeh GUFhoT HT AT § shaAer:
. 37c duT Tk 3Fd § Yol
2. UR TUT Th &R & Yolls
3. 316 dUT Teh &R ¥ YolTs
4.

IR YT T 35 & Yolls

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(NH;)s(OH)]* & e

o 39ged & v faeafal@d Syl

ECIEECAIE I

A. T 3AFAT foleles s8¢ 31Fd Sl
HII HAT gl

B. 9d & dTell J9 Siel &

C. gcer d=adr Co™* Tefier tah

ALgAdr gl
Tel YT g/e
. AJUTB 2. AaurC
3. BaurC 4. hdd C

Consider the following statements with respect
to the base hydrolysis of [CoCl(NH;)s]** to

[Co(NH;)s(OH)]™.

A. One of the ammonia ligands acts as a
Br¢nsted acid.

B. The entering group 1s water.

C. A heptacoordinated Co’* species is an

intermediate.
The correct statement(s) 1s/are
I. AandB 2. AandC
3. BandC 4. Conly

AT AR & fhT TIST 1 T ¢

20

79.

1 O—0
(Hls)N\F/#/(Hj\ /N(H'S)
~_Fe(lll) Fe
(His)N EC?O O//(III) N(His)
~~].=0
T
GluAsp
2 0—0
H
(His)N / O \ N(His)
\Fe(llj:/ \//F%H)

. \ ® :
(His)N OQ e N(His)
Gluﬁl\sp

3 H:""O\
(His)N 0w A _N(His)
(His)N—\Fe(ITr)/ \\FQII)
HisN” o 0// “N(Hi
o\ C-—"'"-’-"O N(His)
Glu Asp
4 H:‘"O\
(His)N 0 O\ N(His)
(His)N—Fe(Ir)/ \Fe/(lll)
HisN™ [0 0// “NH
\C#O (His)
GIUASp

The active site structure for oxy-hemerythrin is:

1. 0——0
H
(His)N / o \ N(His)
| >Fe(|||')’/ \/Fei
(HISINT Vg o™/ N(His)
O
~].=0
T
GIUAsp
2 O0—O
H
(HIS)N\ /,’/Q\\ /N(HIS)
JFel) Féan)
(His)N H‘O O O / \N(His)
\C"}O
Glu Asp
3 H..--""‘O\

. % O ,
(Ii-lls)N_\ /O\\ /N(Hls)
(HisIN—Fe(l Fean)
HisN” 520507/ “NHis)

\C.——,ﬁO
GIUASp
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(His)N\
(His)N—Fe(Il)
S 7
(His)N ‘5‘0 OO/ \N(His)

80. K;CuF;aduar KCul,, [H,L = H,NCONHCONH,]
H Cu 3¢ g SamAdr dur 9 379 g,
ShHRI:

1. (3SChorhId, 3Td-fEqsT) TUT (a91
AT, 761-TE9e)

2. (TSCHAD, woT-TETeT) TAUT (T
AN, -89

3. (RAAAAAET N, 3T3-189e) aur
(TTherehId, 3TT-fETe)

4. (FaAAdET NeA, ~g1-T89eT) dur
(TTSHerhId, 3TI-FTe)

80. The geometry around Cu and its spin state for
K;CuF¢ and KCuL.,, [H,L = H,NCONHCONH,],
respectively are:

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

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

3. (trigonal prismatic, high-spin) and 82.

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

81. fAFAT&d ATHAT HH & AT 379l A
dar B g

CO,H 2 _ , DbBU
NEHCOS

s
2. P
(e =g
0 0
2 82.
3,

C
Glu | 31.

4.

_L"/

_ ' d T =
-0 :
H

Major products A and B of the following
reaction sequence are

SR
e G
Oy R
NOS Rl ® e
- Oy = O

Aei@a JITATHAT 7 3cde AET 3cTC

@\/g CH,Cl, / MeLi
N
H

3

\

Cl 2.
A\
/, N
N \\CI
@/%
N..f’

The major product formed in the following
reaction 1s

Cfg CH,Cl, / MeLi
N
H
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S e
oo g
Eegitcn

83. fAFAlfdi@d 3MTATHhAT A H AT 391 A

dgar B g1
0
1. TsNHNH,, AcOH A H,, Pd/CaCO; i
O 2. base Pb(OAc), ,
fEE 84. fArfaf@d afafrar & AT U &

1. NH,OH

1_ s
= 2. AcCl
A= O B = O
O
1. \%/\ 2. %ﬂ\
CN CN
o O
7 4.
CN CN
R =
3. 84. Major product in the following reaction is
Z |
A= O B = &
1. NH,OH
7 O
X

2. AcCl
O

83. Major products A and B of the following

__ 1. 2,
CN CN

reaction sequence are 3. 4.
CN

0
1. TsNHNH ACOH  Hp PdICaCO5

O 2. base Pb(OAc)
@i i 85. TAFateli@d 3MTATHAT ol A& 3c9Ie, gl
I O

Z OJ\/ 1. LDA. TBDMSCI
A — O B = -
O = 2. 2 >CO,Me
N heat

then H20



HO,C

e

”COQME

HO,C
: CO,Me

bs

COQME

HO,C

ke

,,xCOzIVIe

23

NEt,
A= I B =
O

3 O 0
A= | B= é/LCODH
NEt,
4 0O O
O
A= I B =
NEt, NEL,

HO,C

86. The major products A and B in the following

ke

85. Major product of the following reaction is

O

ok/ 1. LDA, TBDMSCI
= 2.2 >CO,Me
M heat

then H,O

HO,C '
£ ‘CO,Me

e

HO,C

2.
COzME
3. COzME
4. “xCOQME
86. fawT afAfFaT A A AT 37U A AT B R
O
— NEt, AcOH
» A » B
heat H,O
] 0 O
NEt,
A= | B =
COOH

reaction sequence are

37.

O
—— NEtZ AcOH
» A - B
heat H,O
1 ® O
NEt, dr
A= | B =
COOH
2, O
NEt, O NEt,
A= | B =
O
3. O O
B | B= é/L COOH
NEt,
4. 0O O
A= [ B = 3
NEt, NEt,

[T TUea{oT H 33T Yl T el A g

0O
(ISOPE‘: % @\
- OH
. KOH

1. HATShol aholdd, Uealel HEele, syn-

ECRICGA: IMEGICECCICRE]

2. Uesld Udd, SoldcIdraided R
FIlTHAT, syn- dellge], [AGISSISTatIehI OT

3. HSho Heholdd, Fololdd Yo, anti-
faeae, frer-sdiad garaaadi

4. UlddHeT doIdsd, [Agrsalsialehlul, anti-

ICRIEG]




87.

38.

38.

39.

Correct sequence of steps i1nvolved in the

following transformation is
@

2 ;SOF’h A

O,
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

fFfoiaa fAfRar A afFAfaa §

0
/E\E Rh,(OAc), (cat) O
— -~
O N>
0 %

N~
[1,2] [@7ATEIOS Ieafd-ara
[2,3] [@7ATEIUs gefa-ara
[3,3] [@7ATEOs Iefd-arq

C-H faaersT 3fafehar

il <

The following reaction involves

o
/(\i Rh,(OAc), (cat) O
— -
O Ny
o S

-

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

= W b =

A & B & dRafda & & fOT 33maas
HTASART  (i)-(iii) T Ter A g

- _ 7
Ni:\>—NH N D
— O
B

(i) YT FllNSs, (i) 4-FARITURE, (iil)
IECIREGH

1. (i), (ii) T (iii)

2. (1), (iii) AT (ii)

3. (ii), (i) dT (iii)

4. (iii), (1) T (ii)

H,N  COOH
A
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39.

90.

90.

Correct sequence of reagents (1)-(111) required
for the conversion of A to B is

Q T e /
A B
(1) Thionyl chloride, (i1) 4-Chloropyridine, (i11)
Piperidine

1. (1), (11) and (111)

2. (1), (111) and (11)

3. (1), (1) and (111)

4. (111), (1) and (11)

et wfafrar # fRfea 7ea 3cre &

" 2_
i @ == 2L
g G
5 ' CN -
et Wal 2. NH,CI / H,O
1. —
LS
BnO OH
7 =
BnO OH
3. OH ] \
BnO 3
4, OH
Bno\)\/\

The major product formed in the following
reaction 1s

= _2_.
1. @ a1 U
s
- ' CN
B0, %] 2. NH,CI / H,0
I —
N LD

BnO OH
7. =

BnO OH
3 OH / \

BnO 3
4 OH
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91. 3cUig A &I 3R 3FIIRT A dlel dcrss 92. The major product formed in the following

U F ol HWVOT & T VAT 30T B reaction sequence 1s
I U1d AWl Blell ARV 1. MeOH / H*
O, 5 2. TBDMSCI (1 equiv)
peptide th i Hx/\f{mzme pR= 7 HO/\§—7/ 0 -
TLLSP“ + NH, 3. PDC
B HO 4. AcOH / H,0

XH
eptide E i /[ h-l ) j/
Pep \‘)Lf?.l CO,Me = |Peptidej~N % 1 OH O
H
A

ST e 5] TBDMSO/\H\)LOH

1.
2. XH =-(CH,),NH O
3. XH =-p-(C¢H,)OH 2. O__OH
4. XH=-SH TBDMSO/\E_T
O
91. For the successful synthesis of peptide linkage r
leading to the product A, the side chain of the 2 O
: : OTBDMS
amino acid B should have O)\E—T
_ B O COMe pH=7 O
peptldeWN\HJ\SPh + H)(AJ;IE T . i
XH ; . it
| ITI O H GHEN CO;Me O
pemdeWN\‘)kfrl/]:GGgME -—— |peptide WI{I XJ/ TBDMSO
H
A
. XH=-OH 93. HIeH PH Mo @RI B A Wl 3R oA
< &=Lty ) NH Q & 'H NMR Trarafais g (5 ppm) 1 e
3. XH=-p-(C¢H,;)OH ¢
4. XH=-SH fAe &
92. fArafaiaa fAfhar wA A R A& P Q
341G § al RN
1. MeOH / H* It
5 2. TBDMSCI (1 equiv) I || A]6.72
OH EtsN N N
Hof\§_7/ -
3. PDC Br
HO 4. AcOH / H,O O
1 OH O 11 B | 164
TBDMSO/\[/K)J\OH O
OH
2, O _OH o
TBDMSO/\XJ, I11 C |-0.61
O
3. H
O _OTBDMS 1, I-A;II-B;I-C
- 2. 1-B;II—-A;II-C
0O 3. I-B;II-C; III-A
A 4. 1-C, II-B;II-A

H
O_OH
O

TBDMSO
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93. The correct match of the circled protons in 95. The major product formed in the following
Column P with the '"H NMR chemical shift reaction sequence 1s
(0 ppm) in Column Q is 1. H,O,, AcOH
‘ Xy 2. HNOj, H,SO,
P Q N~ 3.PCly
>l
| &
I | |A]672 L A M2 2. NO
. (Y .
Br A | o
O N
3. Cl 4. Cl
Il B | 164 m’
= e
N |
S N
iy 96. TAFATEd JTATHAT FH H ALY 3c4c A
111 C|-0.61 : N
daTB g
O\.
E;r 20 Br
O N/
n-Bu——— - A - B
1. I-A;II-B;II-C then H,O (Ph3P),PdCl;
2. 1-B;II-A;IlI-C on
3. I-B;II-C;/III-A
4. I_ C; II T B, III o A 1_ A= n-Bu\?fAB(OH)E B= n-BUM
94. CH;-CH(OH)-CH(OH)-CH(OH)-CH; & Tolw 2. A= n_Bu\”ﬁ\B(OH)Z B = n—BuN

ge1g yaor goit Fiad gaETazdr ¢
1. ar IEIct 3. A= n-Bu - B(OH), B-= n_Buj/

3. O 4. 3o 4. — n-Bu B B(OH), B = n-Bu\:/:\

94. The number of optically active stereoisomers
possible for
CH;-CH(OH)-CH(OH)-CH(OH)-CHj3 1s
1. two 2. four

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

- ®
3. six 4. eight O: B
o B\ _/
. -B — = A » B
95. fawsT HfATHAT FH A 3 ALY 3cUIE § e then H,O (PhsP),PdCl,
KOH
1. H202, AcOH 1. A = n'Bu\ff"’f\ B = H-BUM
N 2. HNO., H,SO, POk
= 2 _ n-B _
N~  3.PCl; A= "IN SgoH), B= n—BuN

" 3. A= nBu - B(OH), B-= n_Bu\:f/
2

1. N0z 2. N
Q m 4. A = n-Bu o B(OH)z B = ﬂ-BU\:/:\
~
b 97. AFATIET TUEARIT A A & SoldcIHSFolIhI0T
3. ALY 4 C $T goTel g 7T 3cure B ¥
‘ o =Y
N |

~

N



H cat. 0OsO,
heat = | NMO B
A ™
H
1 N OH
7N
A = (4n) e, dis B=
XN
t OH
2. i OH
7N |
A=(4n+2)e,dis B=
X
' OH
3. H OH
A
A = (4n) e, con B =
AN \
' OH
4 N OH
N
A= (4n+2)e,con B=
N \
t OH
97. In the following transformation, the mode of
electrocyclization A and the major product B
are
H cat. 0sO,
heat ~ | NMO B
A N
H
1 N OH
ool
= (4n) e, dis B =
S
t, OH
H
) PN OH
A = (4n+2) e, dis B =
XN
' OH
H
3 g OH
A = (4n) e, con B =
X
t OH
H
4 _~J OH
A= (4n+2)e, con B=
AN \ -
Hq OH
98. frafaf@a dfafkar & T T ALIadr

IcuTe T 3T AR FAT g, 98 ©

0O
NaNO, \/\‘)L
HBr 2
Br

= O
NH.
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98.

99.

| \/E\)OI\ " ; ¥
~ " OH \/\%
: O
Bre NSD
3 \/;\%O 4. = O
.”O NFF)
N
=

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

- O
NaNO, :
Br

1 _ 0 748 : 0

= O

Br@ N?

U AL
0 NfB
N
©

frfafga sfAfsar & Avgadt A qur qeg
39 B 8l

;-[A] » B

Br 1. LDA (1 equiv.)
2 2,
. MEOEC COzME—‘

[A] g COEME
CO,Me
COQME‘!
COEME
Al = =
[A] Q/COEME @\COEME
CO,M
CO,Me 2
OMe CO,Me
[A] = COEME COEME
COzME
OMe CO5Me

[A] = @A CO,Me gcozme
CO,Me
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99. The intermediate A and the major product B in
the following reaction are

e 1. LDA (1 equiv.)
; equliv.
G/Br . “v) A ” 101.
% Me0,C~ >CO,Me
]. OMe
OMe
= CO-Me
Al = B= 2
[ ] COEME
COQME
CO,Me 101.
o8 OMe OME
©
[A] T COEME B= CDEME
&0, Me CO,Me
3 OMe CO,Me OMe
[A] = co,Me B= AeNe 102.
O COEME
4. OMe CO,Me OMe
[A] = G/L\COQME B= CO,Me
© COQME
100. fFAfi@d ATAHAT HA & LT 3 A
JarB gl
SiMe, 1. HySOy4 Ti('PrO),
= 2. TBAF (+)-DET o
Y ToTBDMS t-BUOOH
Or CH,Cl,, -20 °C
= SRS = P
. A o4 B c OH 102,
; . YT Y W = AT
2. A oH B S OH
5 — o
A= N/ on BT\ /L
OH
0
OH
100. The major products A and B in the following
reaction sequence are
SiMe 1. H,S0, Ti(PrO),
: 2. TBAF (+)-DET .
-7 ToTBDMS BT
OH CH,Cl,, -20 °C 103.
= N RN ik ok
_ N e = /\/b/\
2, K oy B L OH
: /A o
. oH BTN/ T\
OH

fAefai@a & ¥ goa 9@ o= aeiy e
dAar GATAT €9 &, 98 ©

. CH,, CH,CL,

CH,CLl,, CH;CI

CH.CL, CH,

CH,, C(CH3),

B

The pair that contains a spherical top and a
symmetric top, among the following, 1s

1. CH,, CH,Cl,

2. CH,Cl,, CH3CI

3. CH3Cl,CH,

4. CH,, C(CH3),

Ard 9 CanrT Tlelle] &I AT T T¥dd
frar o &, I

2 =

\
/

kI

1. dhdol IR GTRT §

2. hdd UHT kT §

3. IR dUT UHAA Al Hishd g
4. F IRTMHT ¢ 3T o AT TfhT §

The normal mode of ethylene represented, by
the figure below, 1s

. ™
\__/
H/ \H

1. only IR active

2.  only Raman active

3. both IR and Raman active

4. neither IR nor Raman active

U AT FalecHA WA Gl Sl Teh
fada Ax® & aNfRT gl ToHeadd HaTAT &hr
Far (AEW) & fow gua fife i GEf B
. AEW >0 9=q <1

2. AEMD <0
3. AEW =
4. AE® > 2



103.

104.

104.

105.

105.

A  one-dimesnsional quantum  harmonic
oscillator is perturbed by a potential Ax>. The
first order correction to the energy for the

ground state (ﬂ\Em) 1S
. AEW >0 but<1

2. AEMD <0
3. AE@® =0
4. AE® > 2

Teh gl oFaIs & 1—-D, 2—D @ g
3 — D ga S19ar H giadid dUT 9UH 3cd foid
HITATHT &T FABT H ek (AE) & fou

el YA ¢

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

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

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

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

aparticleinl1—D ,2—D square and 3 —D

cubic boxes with same length for each, 1s

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

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

3. AE(1—Dbox)> AE (2 —D box) =
AE (3 —D box)

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

1 — D I HTGdl &leleh & Teh FdlecH o

TSI Foldl &I FATATT & &7 Tgr A ¢

1. g 33T Bl shdd T Foled &
Fifh [9¥a T I7 o gl

2. G TSI Bl Shdd [AYH Fold o
JeI faHd U GH Holo ¢l

3. 3789 Bl $l s FYH-GH
gATATT T &

4. AT AT Bold [AYH FHoIAT H
el & Fdifeh AT Ueh TH Hold gl

The correct statement about the symmetry of

the eigenfunctions of a quantum of 1—D
harmonic oscillator is

29

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 1s an
even function.

3. The eigenfunctions have no odd-even
symmeltry.

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

&Y sSeg & daed H,
dG = Vdp — SdT + fdL
ATl d a4l A ¥ ld-dr T 87

),

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

L Gyr =G,
2 (&),
- (50),r
+ (),

mgw@rﬁﬁdama?ﬁvqa

|

I

B
— N

p,T

gdieh P, g 0 K9 38 9d 3 & Tk
dree & forecol I AU Tegidl g

1. kglnl 2. kglIn3

3. kglIn5 4. kglIn7

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 1on at 0 K 1s
1. kglnl 2,
3. kglIn5 4.

kg In3
kg In7

Haur °C & faT g-3[ureh &AM 5.6 7T 1.4
6 TFHIT & o & Uk & A & foav 'H
600 MHz 9 3ffellesl &l &, o ~C &
3TeTeileel gram




108.

109.

109.

110.

110.

1. 2400 MHz X
3. 150 MHz @Y

2. 600 MHz 9T
4. 38 MHz 9

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

W d Hodh & U 1y - 7w, Foleclieh
HHAUT AT Foll 4.8 eV & ghel AYd & aid

& eddld my — 3 GHAUT & foT FAT gl

1. 24eV 2. 4.8¢eV
3. 9.6eV 4. 14.4 eV

The electronic transition energy from m{ — 1,
in propenyl radical i1s 4.8 eV. Within the frame
work of Huckel theory, the transitions energy

from 1, — m5 would be
1. 2.4eV

3. 96elV

2. 4.8eV
4. 14.4 eV

T fdeq THE (FIfC 4) T THAETOT AR HT
3er A fear g

E X, . | X
& 1 1 1 1
L 1 —A 1 g
I 1 —1 | S8R
Py ? ? ? ?

[, & TR THETOT &, HAU:

1. 1,1,-1,-1
2. 2,0,0,1
3. 1,11,
4. 1,-1,1,-1

A part of the character table of a point group
(of order 4) 1s given below.

E X, X, | X.
5 1 1 1 1
I 1 —1 1 | -1
I 1 -1 | -1 ] 1
I ? ? ? ?

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

L 2 U]
3. L1
4, 1,—-1,1,-1
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111. TH dgers & fov Aafaf@a Ao g@gfa

fQawor §
3OT3T < Ao Fgfd (g.mol )
q&ar
50 5000
75 6000

SREED & Toll URehiold dAEIT JAAd HAleR

Fgfd (M,,) §
1. 5200 2. 5600
3. 5800 4. 6000

111. 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
112. eIl del

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

0 _ 0 _
(E(FE,E—I—/FE) — _0.44‘7 V and E(Cd2+/Cd) -
—0.403V
& TIT qa-317AAT fdegd ags oo (emf) &
. —0.850V 2. +0.044V
3. 4+0.0850V 4. —=0.044YV

112. The predicted electromotive force (emf) of the
electrochemical cell

Fe(s)/

Fe“*(ag)(0.01 M)||Cd**(aq)(0.01 M)/
Cd(s) 1s

(Eez+/pey = —0.447 V and EG g2+ gy =
—0.403V

1. —0.850V 2. +0.044V
3. +0.0850V 4. —=0.044V

113. T fdegd-3vacy & fdeldel & faferse
dreiehdl 0.2 Q iem™! § dar aoa Aaaes
0.25 cm ™! gl Taoraa i areerar g




113.

114.

114.

115.

I, 12540 * 2. 1.0Q71
3. 08071 4. 20071

If the specific conductance of an electrolyte
solution is 0.2 Q~'cm™1 and cell constant is
0.25 cm™1, the conductance of the solution is

1. 1.25071 2. 1.0071
3. 08071 4. 20071

G I T T A 7T 7 @ =& aha
gshd (ABCDA) #H, fdeq A @ IRFH X TR
3chAUIT TRON @ Rl gl b # o
AT Hel Y g

B~ W N
=
it
s
S E
o -
==
—
|

One mole of an 1deal gas undergoes a cyclic
process (ABCDA) starting from point A
through 4 reversible steps as shown in the
figure. Total work done 1n the process 1s

Ty Temperature 12
vV,
1 R(TI e Tz ‘9'7_1
3. B AT )R
Vi
3. R(T; +T,)ln-2
V4
4. R(T, —T;)ln-2
Vi

IR fasicg 3107, T JGEAIT E, JUE, #,
A 2 JAT 3 3gFsear & Iy Faka g1 3

30T FSil TR E, TUT T 3ol TR E, # &
dl ASshIEcel &l I&IT §

1. 4 2. 12

3. 96 4. 192

31

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,, 1s
1. 4 2. 12

3. 96 4. 192

dfAfhar A%+ B~ & fovw ¥ Aades &
HFAW s g & 3 (R SRaw) o
T@T & ITEOT AT &, I8 &

t

log k
=)

v

11
IV

'S
p—
p—t
—
NS

The plot of the rate constant vs. ionic strength

of the reaction A** + B~ follows the line (refer
to the figure)

..
huﬂﬂ i
v
JI
1. 1T 2. 1
3. I 4. IV

A dar B & #AYT AfATHAT AffHeT IRAGR
A3 9 F¥eh HI Y Y A aR=AT B
37Tehs RO H GAldeH &

Entry | [A]o(uM) | [Blo(uM) | t; /5 (sec)
| 500 10 60
2 500 20 60
3 10 500 60
4 20 500 30

el & 3T YhR AENT T Tha g



