favr &rs gRI®T BIS

TqT

11.
12.

:3:00 & K qofe :200 3%

Eti)

1T fa=3t &I ARFT GAT & | 9 G¥ien gadr 4 va G drer (20 977 'A'F + 40 977 'B' + 60
97 'C' 7 ) 957 @y yem (MCQ)RY 79 & | syl w7 'A' § & sifersaa 15 siiv 97 'B'
# 35 gear aer 9T 'C' F @ 25 geHl @ Saow & & | Fle [FEIRT W Sifed gel @ 9w /Y
TY 79 BacT yger Saavl (9T 'A' & 15,977 'B' @35 qor wrr 'C' W 25) @ wrg @ vt
I.THSIR, I¥ GIF 7T & Q97 747 & | 39T Uo7 T/% SiIN P75 BT 714 [/ & gt T8
i Sfifory fa gRaer § g @@ v wEl & T @@l W do—we T8 & | afe v & ar ey
gfgoficiery & Sl PIe @) gRAPT qaer &1 [ded &Y Gobd & | $H ave & SL.UH8l% Sy
gFE I At g o | g9 gRAFT d % H1F B & oy faRad gt derr T &

LT3N, STY GFF & Y8 1 H U 7Y W7 G 37T Vel TR, A T 9 GRET GRaswr
&T HHIE 177G, T & ST EVlEY il $1qed BN |

319 3T TR, I YAF A ¥IeT 9%, [T BlS, YJRadr FIe v = Hie & HaT
wgla gal @ @ier 9ic7 U | qed BIc HY/ I8 T A7 qoErff @ foreerd & & aF
LTSN, FI¥ YT 4 17V TV (A€ T Q& WG § G FY. 96 T YT GT HRGEY
S gAH @I il Ht wfier 8 8wl & |

a7 A 7o 'B' 7 g®&I® g7 @ 2 3 il wrr 'C' 7 g3dd geT 4 s @1 & 9 A @ ‘B
# g% Terd v BT #oTHE qgeaid @ 0.50 s @err i 'Cl 7 @ 1 s faar wrg |
TF JeT & A9 TR 3%y &Y T & | g9 W P Ve fAdbey & el sryar “walad ge1
g | 39 gRIE JI7 BT Wel 3edr Halad 8§ ged & |

THT BT §Y AT SGIId A¥Ibl BT GANT BN §Y GIY I Iel GRSl T $9 SN 3 et
g B fory ST TEVIT O HHT & |

gYIerrff @l I 1 % g @ SIANGT el S o o T8l foraer @ney |

HARACY BT SYINT B B} AT T &

oeT THIT o) fog favg fRifsa w9 & OMR SV 73% &) f9iforg &Y/ gf~oficieYy &) Jor
OMR B¥ 73% #iq7 & Jeard 319 $HPI Bidcre gl & o §&d &/

fa=st A /AN & geT F fafa 819,91 W O¥ ST BN FHIfOIE BRI |

et T¥len B Q¥ Safe a@ do7 arel goerRll @ § g¥ienm gRaer wrr o W &l
srgEfa & et |
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ATMPART A

T TI5h of ods | dlell U &GN & T A
F kST ¥ AW IHHT qEU B wE r
(r « 1) BsIr arel gdel @X ¥ §er gl &
A F dE osHT WH & G mER
AIMHT T A TH W ddedT gl IAh
gJFR H 10 THUS o9 gl fRa afa (I
Jehvs) ¥ ISHhl T AT 3R Taar &2

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

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 ml
1. - 2. -
3. 20m(r+10) 4, 2D

5

Trsell @ 9 @3, 8Xx 6 AT @ n TS
A AT & AR B R 58 GhR 0TS
STt & & a9 1 H1S o e @reh A& @l
N & ATl AT DI |

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

2 HleT SaS arell Ueh TET &l TP ARk W
g g e § & ag 1.75 Hiex 3918 a=
Tl GaR ¥ W Hr HfAhdA At gl @
Hehdl &:-

1 #Hex & oiEr A

1 #Hiex @ Uigr HUw

1#ex

1.2 #H:ix

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

11 €+ &, 8 | dig 3R 20 ¥ 3T wH
AR T H 5 JH 3a1$ e et oRT
g 39 ¥k & 13 e B Maer 21
IR Mfoar srelt Ay €1 58 9rer &
Hdg frder FaT 3&:M?

1. 8.8%HA 2. 109

3. 1@ 4, 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. 1lcm 4. 0Ocm

gldw (¥R, 3918) 3@ H iy oTHaT
AT STAEEAT dlel ATel@ & HEIT &l Slisd
gl T # O FiF-ar FuT TEr g7

Population

Short (Height}) Tall

@'\“

1. IAEETT i FA18 § AR H HIS Tg-a9Y
oTel &

2. god afFadt i e 9y afFaAr Hr
ASTS F el AR gl Hr FHIGT B

3. @9 g oo oIfeddl H TEAT o T AN
fFaal & e gl

4., FEYA R T FEIHA oS dTol oTied =gl ol

Aneay (WS1am) BN
uonejndog

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

@'@

Aneay (W431am) 3N
uopendog

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

T FAdA TRIdA & g3l P, dur Py & orr
T aifdeler aFq @1 gy guiar am g, aur
sghr Rufaar &« 1 deos & IWaT W
fafcea Far = &1 o & @ Fla-ar s
e 87

Ifa THTATH Bl
P, dar P, & og fr a1fa P aar Pg &
i afa q 30F g

3. T & HRUT P, AP, dsd S W afa
Jedr Bl

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?

=

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 P5 to P, is covered at the

slowest speed

T o TRR & 3&HaA 90 km d& 39T
fhar ST Faar g1 Th T gad faufgar
aigeT fohctell 3if8ehad g (fopalt. &) aa &
Tohdl ¢ 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

TH S5m X 2m AT N AT A dlel Tolc
& #AR 20 kg &1 $8H Scm X 2cm AT &
1000 B¢ frd I &1 Bea & 9dTd Tolc H
$R (kg #) fraar 82

1. 10 2. 2
3. 19.8 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

T 5cm x 5cm WH@WHWW
FaMaY TS H 0.5 cm =@ Hr A®WHax
fohdelt deeTR U@l @ @sr fohar a1 a@&har

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
Ccross section?

1. 99 2. 121

3. 100 4. 105



10.

10.

11.

11.

12.

12.

13.

13.

ar TEIm3i @ APT, 11% T g 9 &k g &
T & SR gl 987 §EAr 25 & gt & (5)?
HH Bl A B FEAr & 24 gfavd & & oy
g 997 G&AT & I FT QT fohgar & ?

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

2mx2mx10cm A9 & THh G MG H

fohcel 3MaaeT Her ol 87
1. 40m?
3. omt

2. 04m
4, 40m’

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

3. om

2. 04m
4, 40m’

ATar B3 fhaT AR & foT sind = cotB 87
1. A=B=0 2. A:B:%

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

2 2’
For which values of Aand B issinA = cotB ?
1. A=B=0 2. A=B=7
3. A=0,B=7 4 A=7,B=0
o wyar & o foraer faenar T g g2
1. afg :S Wi Svsaq R_fFar Faa |
§Y X SAGT §, A 3THT SATedelar SIHART
g Fehdlr 2|
2. gfg fRelr & Al e S &, ar
3gHT I IO B
3. 3 IS quiteh &\ ¢, o g Ui ar &
fasnfoa g &
4. I F$ qUiE faww §, aF 9 o ar
& fasnfaa =6 gran

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

14.

14.

15.

15.

16.

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.

12 cm ${eTT dTel @91 o °RT ledl & x T aTel
It & dIEa, dcadTd fhaIRT &I AZH Th
frecr sarer g1 fRedr & 31f¥FaH 3maas &

T x &1 AT 9d?

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

ar urgs A R B U gdleR ¢ & SAH &
ar faudia A’ & o i v & R & algar
R A &1 I A8 km/h#r Aad arer &
dar B 6 km/h & fagd =rer & alsd gu, A
30 e gzt B & fRear g o & fr

GEIERE LGRS
1. 1km 2. 4km
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. 4km

3. 3km 4, 2km

Tsh o 1 el WArS s T &7 e
T § OA TUT OB ER &iddd g Feard
¢l g Cgead W foua B

cB

T ACB ST AT FaT3i?



16.

17.

17.

18.

e agr fFar s @erar
30°
60°
45°

el

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°

Teh g gfaal arer 9 & Ue N FAY H

AT g TohIT H IW@ W gH &1 fe@riT ¢am?

1. 3mHYTE #T Jolelm & dier e aehadr
fear

2. 3MEYE H Jelem H dier i e
feEriy &am|

3. i g 9ITRUT H FIS A AGT fohar S
HehdT|

4, 9T H AT T AP T HLATOT
gferar 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

T gigd Rl AR § Al B oar Sl
Tlear g1 22 e A ¥ §aF gl SieiR
FT gold 18 IMH & I 18 e @ F et

18.

19.

oy Sl T gt 22 7A gl feT A &
-1 YU FET &2
1. 223 &1 ST & 183 &1 Sieik &

%wm@m%‘l

2. 22 HT G A 183 A ok ¥

L Iom Srer |

11
3. ol eIl & @ i AT AT gl
4, 22 FE & ST Hr 3yUeT 18 Fie &

ST = 7T 3 e ¥

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 i 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

21 7/\d 20(|U G/\D T O E H
c A 7
?
E J F
A 1 1 % 26 +
1 5 15/\8 2 2. 15 5/\2 8
+ +
1 6 10 6
26 z z 26
3. 50 T0A2 12 4 B 6Ns 15
X X
5 6 2 0
A 1 7 26




19. Find the missing pattern

20.

20.

21 7/\& 20(|Uu G/\D T 0O E H
X A Z
?
E J F
A 1 1 X 26 +
1 5 15/\8 2 2. 15 5A\2 8
+ +
1 6 10, 6
26 ya y4 26
3. [0 10AZ 12 4% B A5 15
X X
5 6 2 0
A 1 Z 26

T g Yol § I T &3 &l oRg & Sftar]
U S 1 afe Shar] @1 A &k S §
Jqer AT Vg O e & 8 sila-ar s

e &7

1. Ssmait > Sparge

2. Vmat > Viage

3. (SNV)smait > (S/V)iarge
4. (SNV)smant < (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

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

> o

21.

21.

22.

22.

23.

23.

ATMPART B

adr st i eafar@d sfafeansd
A7 ¥ Fus fOT Hra-ges gaifas gl

1. 92U235+ Onl 9 92U235 +0n1

2. 92U235+ Onle 92U236

3. 92U235 + onl > 90Th232 + 2H€4

4. oUP5 + g0t > 5Kr% + xBa' + 2 on’

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

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

2. 92U235+ Onle 92U236

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

4. U + ot > 3Kr* + 5Bal® + 2 on’

S 3TATT & 3T fooq T AT A
& U TIFcA-ThRAN A 3ugFd
q8 ¢, TEE

1. 3trdford 3Fa vs U RIgH wHT=e
2. 3mR=1(11) vs 1,10-Rretegiele

3. drarec(ll) vs R3S - T

4. TFa(11) vs sEAdTaTsInFad

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

1. oxalic acid vs potassium permanganate
2. iron(11) vs 1,10-phenanthroline

3. cobalt(Il) vs eriochrome black T

4. nickel(1l) vs dimethylglyoxime

TUH IMAAROT Fall o faT geadaH

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



24.

24.

25.

25.

26.

26.

27.

ClO; ", XeO; @1 SOz & & AL 3l
& TRl &/ 7

1. ClO; aar XeOs

2. XeO; @ SO,

3. ClO3~ dr SO3

4. SO5

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

1. ClO3 and XeO3

2. XeOz and SO3

3. C|03_ and SO3

4. SO;

31NN TEATRIOT 3R & &7 # BFs
HT HE THER ScUee FT 8, 6 &

1. FEHOTIA 2.  SREreATId
3. Fefe Helh 4.  UAIA HAR
The role of BF; as an industrial

polymerization catalyst is to generate
1. carbanion 2. carbocation
3. organic radical 4. cation radical

fefaf@a depel & fou grashrg 3meot
(haer U AA) g7 T FA g
A.[TiFs]* B.[CrFs]> C. [MnFe]*

D. [CoFg]*

1. D<A<B<C
3. BxA<D<C

2. C<A<D<B
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
3. BrA<D<C

TESSTHIA €& TIT FqE Hue &

1. I Th FEH T gl

2. 3T & TISEHHIHA CH THeaT HET
9T grr gl

3. Ug TS WFH W dUT Solaeled daigs gl

4. Ig SISITFHISTT T HIE UAT dged T
T Bl

2. C<A<D<B
4. A<B<C=D

28.

28.

29.

29.

30.

30.

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

SNF; ar XeF,0, & saifafaar § e
1. g7 T TUT FIT T

2. TIHARIT TUT TSheAhrd

3. g el aur BaFaanT gfafiif@EEa
4. IR AT FaHedRT SfafRfAsy

Geometries of SNF3 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

Co(CO)4H & IR TagH # 2121, 2062,
2043 @r 1934 cm™ W Y73 RRwd |
Co(CO)4D & FeFeH H veo.p (cm™ #)
SRS

1. 2111 )X 2. 1396 ©X

3. 2053 ¥ 4, 1910

The IR spectrum of Co(CO);H shows

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

1. 2111 2. 1396

3. 2053 4. 1910

aAaareT e oees &89 § galee
TATRACT WIed 3T arell d-heTesh g

1. d 2. dyy
3. dXZ 4 dyZ

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

1. d,? 2. dyy

3. dy 4. dy,



31.

31.

32.

32.

33.

33.

34.

Solael-3GMdT  gUled & 3MMUR W
il § & Few Gga adifts
EURT §
1. [AI(OH,)e]**
3. [AIF]®

2. [AI(NH3)e]*

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

following is
1. [AI(OH,)e]** 2. [AI(NHg)g]**
3. [AlFg]* 4. [AI(NCCHa)e]*"

I, & Selagliele TWFeH H 520 nm W
)
1. 5

3. Seoilel

2. gt
4. A¥erer

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

fAfai@a & O wIT §

1. edarsst A g d@whAuT gt gfadifea

2. faEqa d=s dur d-d Fshaor

3. Icuftsh Reua-3nfae goare our
HhAUT dcd

4. 33 TUETaRor gar 10* L mol~em™
HIfe AT AR HTMIHAT

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™

Aef@a & O 3iffs st El gcada

Teerd A m/z, 72 9 3R IR T §,
qE 8

4. [AI(NCCHs)g]**

34.

35.

35.

36.

S
1L

%o?;

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

%@?

A
)J\/( 4.

HO,C ’

1. gAfAfy aa &
2. RE&quT §
3. STH®YUT §
4. gARAT Feg &

The following molecule has

HO,C ’

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

fAFATf@d Ui 3cure Teeisg3iter
HO




36.

37.

37.

38.

10

& T 3. OH
1. ot 2. v
3. fova 4. Ueheilss HO3S

4. SOzH
The following natural product Enterodiol “/OH
CC
HO

38. The kinetic product formed in
following reaction is

OH conc. H,SO,
1. terpene 2. steroid

3. lignan 4. alkaloid
1. OH
fAetfaf@d geamsiehell &1 aar &t
SO;H
T HA &
2. OH
0o g CC
PO g
H H H SO3H
A B c
3. OH
1. A>C>B 2.C>A>B
3.C>B>A 4. B>A>C HO,S
The correct order of basicity for the 4 SO4H

following heterocycles is

I A N
H H Y

2

A B C . .
A% FaIfs TURN TFRA0T ¥ HId Al &
1. A>C>B 2.C>A>B o
3.C>B>A 4.B>A>C ve—( }.OH
o)
faf@a sfafear J 3cae aifas A
3c9G ¢

1. OH

OH conc. H,SO, o
2o
SOzH %O/Q/OH
2. OH
o
22

SOgH OH

w
<
o

o
=<
)

the

39. fafaf@d @@=t & & 98 v, o difde



39.

40.

40.

Among the structures given below, the
one that corresponds to the most stable
conformation of compound A is

0
Me=—( :><OH
0
A

1. OH
Me\LOO
2 o)
Me. G/ “OH
e
o)
X OH
4. Me
o
o)
OH

e e s (FMO) Rweuia &
AR gFAICISSA  H Hafew  3RPd
yofE e (HOMO) Rwfarae
sifafrar A §

hv
—_—

[
/
1.

!

o | I8

According to Frontier Molecular Orbital
(FMO) Theory, the Highest Occupied
Molecular Orbital (HOMO) of hexatriene
in the following reaction is

|\ hv
=

11

41.

41.

42.

42.

frifaf@a diffle & ses sgfwa °c
NMR S & gfera fQeerdr i gear §

2. O

3. 39 4. @

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

Afaf@a seftarsat & Tariica &1
e A §

MeO
MeO. ®
Meo\)Q )‘\@( 7/
A B C

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

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

The correct order of stability of the

following carbocations is
MeO

MeO. @
MeO\)Q ;ﬁ% \‘/
A B (o4



12

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

43, UH YHRIA: YU HNiAn TR Hrgaor
gulih +40° ¥ +32° &1 ¢aor guileh gefiel
arel Teh e T el QEErar &

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

43.  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%

44, farfafea sfafear & e geg 30 ¢

M 45.
MeOH
44. The major product formed in the
foIIowing reaction is
MeOH
46.

W
o O
oy

B>C>A 45.

drerd P& G it &1 Ffeer Q H &
7% IR d=iet 3mgfeat (ecm™) & @& e
J

Pl P P Q
O

I é A | 1865
(@]

I &o B | 1770
0-.O%_o0

i v C | 1745

L.1-B;II-C;llI-A

2.1-C;1-A; 111 -B
3.1-C;I-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
[¢)
I é A | 1865
o)
I iko B | 1770
0=9_0
i \V\Jé C | 1745
1.1-B;1II-C;lll-A
2. 1-C;11-A; lll-B
3.1-C;11-B; I -A
4. 1-A;11-C; 1l -B

Aafaf@a 3nes Al arer & Fefas
i §

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

2 K



46.

47.

47.

48.

48.

The organic compound that displays
following data is

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

2k
o T

Fefaf@a & & o) B ¢, sEf
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,CI

2. CHsCl
4. HOCI

fmfof@d & @ 3] S AT WA
SR W IR TFeA 81, a8 &

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

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

1. H,
3. BrCl

2. HCl
4. CS,

13

49.

49.

50.

50.

51.

51.

52.

BCly # ST &l
1. sp €T §
3. sp3 AT §

2. sp? @auTg
4. HS FHIOT sTgT

Boron in BCl; has
1. sp hybridization
sp? hybridization
sp3 hybridization
no hybridization

AN

T

nfdedr fr gEar g

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

afg [A,B]=0 dwr [AC]=0 & &
ffofaa & & #laar Aftaa & @
A BT & [4, B aur € 3mex §]

1. [B,C]=0 2. [A,BC] =0

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

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,4AB] =0
Affa A a a8 Fa29 & (A &

giEr 3 R)

1. A2 & IS AT HOMHS & Foha &

2. A2 & ST AT Hel UATcHE g1 &l

3. AFT FIE oY ST BoleT A2 & ST
Telel el &

4. A2 & TSI AT AEAY & T §




52.

53.

53.

54,

54.

55.

The correct statement among the

following is (A is a hermitian operator )

1. The eigenvalues of A2 can be
negative.

2. The eigenvalues of A% are always
positive.

3. No eigenfunction of A is an
eigenfunction of 42.

4. The eigenvalues of A2 can be
complex.

fonEeel &1 Usheh Aol H GRATUBN/AT T
Th g F TIT A §U HoR el o
ST, o T hicad Ol AT H S
AT & fow et gl

1. V37
3.z 4,
6

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. V31 2.
3.z 4.
6

V2n
6
V31
8

e & ol & 79 W A I Ph &
AT & 3.2, 5.2 TUT 7.2 ppb Pb &IT
€, Pb & AU H HAAsh AdeleT ¢

1. 2ppb 2. 4ppb

3. 0 ppb 4. 242 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 measure-

ment of Pb is
1. 2 ppb 2. 4ppb
3. 0ppb 4. 2/2 ppb

ga-faRrely Framsst T TRdar, v gRome
gl
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55.

56.

56.

57.

57.

58.

1. %l &1 Fag W 39U dga gfawh
AT A1

2. FUI & ALY dlesT ared ol

3. FUN & FEH HR

4. T &1 3T &

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.

U gael fdegd HIueT & IAd defdl W
Jedish TTelehal (A) T 3M@ & ured
& ST TR 8, IF &
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/,
U AT gRaydy F fov e

g AR @sfa(M,) & 9R-3taa AeR
Tefa (M,,) &1 o §ey &, a8 &

M 2.
3
= 2M,, 4.

E|

M, =

SIS |§'

E|
E|

1.
3. =

w

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

E|
EEl IS |§'

E|
[

2.
3. M, =2M,, 4.
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# | 1 glegar TR 3geAar gfedsed & 4 NH
T HO_ o N/&O

1. k,[A] 2. £k1 + k,)[A] o

3. kyk,[A] 4. 21A] 1

For a sequence of consecutive reactions,

59.

59.

60.

A ky 1 k, p 60. The structure of ribonucleoside uridine is
the concentration of | would be, by 1. o
steady state approximation ﬁNH
1. k,[A] 2. (ki +ky)[A] HO o N’go
3. kyk[A] 4. 214] k_ﬂ
OH
Tdedy o AT |, 98 § 5 o
1. TS+PV+Zulnl NH
3. X min Ho o N/go
4. PV + Z uin;
. OH OH
Enthalpy is equal to
1. TS+PV+ZﬂlTll 3. =~ “NH
2. TS +Z,uini HO /g
3. X mn; o
, OH
TsdlegfFasnarss IRET H wE §
4, Z>NH
L i HO o N/J*o
Cr -
Hoj oV © OH OH
OH
ATMPART C
2 0
|/'\£' 61. Aoy T favelwor g w1 RER eFwhe
HO o N © frfaf@a & @ s ar AfF & FAEITh
gl &
OH OH A. @gfa # &fa
B. ¥ &r wefd
3. Z “NH
P C. Ruca/aaear aRads Fsar
"N g N 3w
1. &ad A 2. Hda B
OH 3. AgurC 4. BaurC



61.

62.

62.

63.

63.
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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.
3. AandC

64.

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

1. O and NO,

2. Sulfur and dry ice

3. NO; and sulfur

4. Osanddryice

P | 7 T T A8t #1 w1 F
3 91w 3o Uit @ e Hffsw

Frere | Frere 11
a. | Lu () |3frieRoT  3mEEr
IV & 3ffeds
b. | Eu (ii) | enfeges @@ &1 M, 65.
- | Ce | (i) ufcgrad M(1)
d. | Tb |(iv)| 3iferefierzor 3w 1l
A eIl T
el el §
1. a(iii); b-(ii); c-(i); d-(iv) 66.

2. a(ii): b-(iii); c~(iv); d-(i)
3. a-(iv); be(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 11
Reagent in oxidation
state IV

Column |
a. | Lu Q)

64.

65.

b. | Eu (ii) | M1, of metallic lustre
Ce (iii)| Diamagnetic M(l11)
d. | Th (iv)|Pink in  oxidation
state I11

134

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-(ii); b-(ii); c-(iv); d-(i)

ff@d & & CH, & Iy St sdrdidd

A. CpCr(CO), B. CpCu

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

3. B,CauE 4. A, BaurD

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

BIERIHANTsSe HOTIA  [PM0,0,]° & faT
fArfaf@d & 4 3w Fyd gav

gHhT hiINeT T il Bl

WREHRY T JTFERIOT 3aTAT +5 g
Ig TS &TT BT B

g [RN]" (R = Ufcehel am R ) &
ary fopeee 3798 &ar gl

AW N R

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)

fFearsst (An) & T PAEfRf@d FuEl w
R fifaw)
A, eSS (Ln) @ 39eT AnFH +3 3
31fF 3fTFERIT e e Hr
318 arf¥ear g
B. Fo An(lll) 3mae d-d EswoT gaffe g
C. UO,* gar PuO,” i gra &l



66.

67.

67.

68.

D. o Udeargst & sarerdl gaeurfern
el 2l

T 3c §
1. AduC 2. BauarD
3. ABauacC 4, B,CaurD

Consider the following statement(s) for

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

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

I fAUARER p-sale & deal & fov Fed
WA & GRT AR SR aur ftes Hor
faegamuncas gfaeardt & U= & F@Er
{4 g

1. BadA«an cafif@sa qur e

2. TrEAdaEt cafifAd aur Avgadt

3. oot A aur iy

4. T TS aur 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

T ded T MMeRs-AM fdegd Fomesardr

A, AT FgFAT A & W FATA g

B. @ewHdlorh BIedr & Y FAGIH

C. eudloeh AT & a9 & GoshATIIc &

D. WHE &g HAL & o7 & A
AT B

el 3ok &

1. ATurB 2. AaqurC

3. BaurC 4. ATarD

68.

69.

69.

70.

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
The correct answer is
1. AandB
3. BandC

2. AandC
4, AandD

WA d Br, U QY FUEAROT ol
FA & dur L, F F@U |, TSIASES
FOMTT T &1 TE Tohed T &

Br, IAT |, a1l &R T H1T Fd ¢

Br, O |, @51 37l T &1 Hd gl

Br, Teh 3 & HIT T & JAT |, &R I
Br, Teh &R T HIF &l & JuT |, 3% I

el

Br, with propanone forms a charge transfer
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 |, acts as a base

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

wFel [PA(L-L)(Me)(Ph)] & St fa-wredie
(L-L), PhMe & 39arger faelluel @r A
qE AT R, T

1 >ép %
AX

2. ~p” " pPn

P.
OO \Ph
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MeO P.,,
; ; y O

LI

P
Ph/\ph FL:Ph
70. In the complex [Pd(L-L)(Me)(Ph)], the

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

71.
L >< ><
[P
3 LN Fl’h
72.
oG
72.
3’ Q {J
73.

"0

CpRu(P-P)H + BF,
Ph)\

' 40

P P,

N
Ph/ \Ph ||=h Ph

g & i @k A TueEeR
gsareaor  fAfkar & o 3rgemdr

CpRu(P-P)(CH;CN)]'BF,~ +
CD,Cl, Ph

1. SrEtfe SRR

2. 1, 2- STERCT HrEBET
3. 1, 3- SEHRET FEE
4. 1, 4- SEFRT FERR

e 4CH;CN Q
AL

In the reaction given below, the bisphosphine

(P-P) that is ineffective for transfer-
hydrogenation reaction is
UO 4CH,CN ()

“BF, + N
oo, CpRu(P-P)(CH;CN)]*BF, o B
Diphenylphosphinomethane
1,2-Diphenylphosphinoethane
1,3-Diphenylphosphinopropane
1,4-Diphenylphosphinobutane

PR

3ea aur 7 g+ uat d° srseherhrg Hgal #
U AT e AT ThAUT § A (ML)
1. e aur wh 2. Us aurar

3. YT dA TH 4. @ gurar

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

1. twoand one 2. one and two

3. zeroand one 4. two and two

A & T IfAfREE 3emERer §

A. Cl, + 2H,0 — HOCI + H;0" + CI

B. Cl, + 2NH; — NH,Cl + NH," + CI
1. hael IHATIIIAT HT

2. AT (A) U1 fAemghraeT (B) #1



73.

74.

74.

75.
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3. Taemahims (A) dUr @A (B) &l
4. SO fere quce 49 & HEATTUA H

The reactions given below,

A. Cl, + 2H,0 » HOCI + H;0" + CI”
B. Cl, + 2NH; - NH,CI + NH," + CI”
are examples of

1. disproportionation only 76.

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

a5 & AT & AR [Sng] " Foe FT gER
quT SATACAT HAM: §

1. closo a@ar g5 Hus FaAAET BeaT

2. nido dur A Fus T ufa R

3. arachno T geaesig afaff@sT

4. closo dgT AT FH9z T gfa N

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

1. closo and tricapped trigonal prismatic 76.

2. nido and monocapped square-antiprismatic

3. arachno and heptagonal bipyramidal

4. closo and monocapped square antiprismatic
Ypn > Npg AR HyP:MBCl; [M'B, & fow 1=3/2]
&1 3nfaa *'P NMR ®ag# B

1 2.

Al

Assuming 'Jpy > Jpg, the expected P NMR
spectrum of HP 11BCI3 [for 'B, 1=3/2] is

1l

LJU L_ 77.

| 1Y

KsCuFs  aar KCuL,, [HL =

H,NCONHCONH,] F Cu & & & Sarfadr

aur R9eT 3aET 8, HAW:

1. (3rcherehiy, 3=d-Teue) aar (adf
AN, 7gA-[89=)

2. (3rCHohY, wgA-T0e) AT (o
AN, 7gaA-[89e)

3. (Ba#A«aer BeAg, 3Ta-fEge) qur
(TThorehra, 3<-fdeT)

4. (BaEeaet NedA, ~g=1-fege) qur
(TThorhra, 3e-fdeT)

The geometry around Cu and its spin state for

K3CuFg 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
(tetrahedral, high-spin)

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

et AR & AfshT T T T B

1 o—o
(His)N () \ /N(His)
(His)N™~ \o\{ /O//(m) N(His)
Gl Asp
2. 0—0,
(HisIN //g\\ _N(His)
Fe(ll) Fe(ll)
(His)N \o\{ 20 \N(His)
Glu Ay




77.

78.

(His)N o) 0\ N(His)
(Hls)N—Fe(I{ \/Fe/(lll)
(His)N o 50 o/ N(His)
/
Glu
(His)N o O _N(His)
(HisN—Feqil] \\Fe/(lll)
HisN [0 o/ i
O\ C¢O (His)
Glu,‘!\sp

The active site structure for oxy-hemerythrin is:

1. o0—~o0
(His)N\/ \\/N(HiS)
- —Fell
(His)N \o\ //(m) N(His)
c=0
GIUAsp
2. 0—0
(His)N / g\ N(His)
\Fe(ll)/ \Féll)
. \
(His)N 0{7520 N(His)
Glu,!\sp
3. H:O\O
(His)N (o} N(His)
— \!
(His)N—Fe(lll) \/Fe/(lll)
(HisN" 5.0 O/\N(Hls)
c=°
Glu Asp
4 H"'/O\O
(His)N O\ NHis)
(His)N—Fe(II) \/Fe/(lll)
(His)N 007/ / N(His)
Glu

[COCI(NH3)s]** & [Co(NH3)s(OH)]** & i
I 3ucd & for fAefof@d sy«

[EERECAIE

A TH AEE RS §egee Ed odm

FRY T 2
B. WA & aTell U STl gl
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78.

79.

79.

80.

C. g gH=gdr Co* wefier v #egadt ¢

T HUT B
1. ATurB 2. AdurC
3. BaurC 4. oo 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

FaA S BhEfFET A IrhEfAE Hewrss)
T FEIT TAT 3T JUFHIOT T fafer g sheer:
1. 316 T T 3Fd & gars
2. UX OY TH &R ¥ Yors
3. 316 aUT U &R A Yer$
4. UR TUT Th IFA 8 YoIl$

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

YRANFTAT & IHICR TAER HI AT
A @ [ gt & O gafas
R Hia-ar §

Q0

@
z.q
U

\/
/\

)

@
Js
b

\/
/\
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3. @\/—\PQ

AN
©;N/Pd\NCS
4,
oy Q)@
©N/CS/Pd\SC

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

T
o

2P
9
she

AN
/

z
O
()]
]

C

e

/'U

$
Jdo

\
/ N\

-
Q.

(2}
Q
zZ

N

(9}
(]

3¢
Jo

/N

SCN NCS

T

QL
C
SO

AN
/

0
2
Q
z

el
Q

NC

81l. fwafaf@d iR &1 g 3c0g
o

OJ\/ 1. LDA, TBDMSCI
= 2.2>Co,Me
X heat

then H,O

HO,C ,
2 ‘CO,Me

jeRe

HO,C

2 CO,Me

3. CO2M€

4. \CO,Me
HO,C

Major product of the following reaction is

0
o)]\/ 1. LDA, TBDMSCI
= 2.2°>C0,Me
X heat
then H,O
1.
H .,
€ ‘CO,Me
2.
HO,C
2 CO,Me
3. COzMe
HO,C
4, .\\COZMe
HO,C
fAefafed sfafwar # gea 3cue &
1. NH,OH
2. AcCl
o}

1. 2.
CN CN
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3. 4, o
1. TsNHNH,, AcOH A H,, Pd/CaCO3
CN CN (6] 2. base Pb(OAc),

1.
82.  Major product in the following reaction is =Z
A= o B=
O
1. NH,OH
_ O
2. AcCl 2. 0
X =
1. 2. A
CN CN 3. . Z . |
CN CN 4. O o
83. PERfET BB F F AET 3 A A= B=ii;\
qr B § X —
(0]

2. base Pb(OAc),

1. TsNHNH,, AcOH H,, Pd/CaCO; .
o A B 84 fw=faf@a af@fkar & 3cuead HET 3cUE &

N ©\/\€ CH,Cl, / MeLi
= N
A= O B = H
o}
1. Cl 2.
2. o] o N\
Z N
A: B= N
SQidee O
o 3, a.
3. N N Cl
Z | 2 ~
A= O B= O N N
84. The major product formed in the following
reaction is
4. ) o
A= B= N CH,Cl, / MeLi
AN —
N
H

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



N \\CI
3 4.
B SN
~ ~
N N
85. farafafaa fdafhar s & AT 39 A
dar B g
CO,H l2 A DBU o
NaHC03
1. I
A= T B= o)
A H
2. I
A: Y B: - O
A H
A= B= | (@)
o}
H
4, 1
A= B= o
H H
85. Major products A and B of the following

reaction sequence are

| DBU
CO,H 2 A B
NaHCO;

1. I
=0 =0
£ H
2. I
=z -
=0 =0
H H
3. I
=0
H

23

4, I
=0 =0
| H

86. fawr wfAfrar # fxfRa Aeg 3cure #
2-
1. Z/ \X\ | 2Lt
s Cu
o CN
BnO_ < 2. NH,CI / H,0
1. -
S
BnO OH
2. =
BnO OH
3 OH [ \
BnO S
4, OH
BnO\)\/\
86. The major product formed in the following
reaction is
2-
1. @ | 2L
SIS
o CN
BnO_ < 2. NH,CI / H,0
1. —
S
BnO OH
2. =
BnO OH
3 OH I \
BnO S
4 OH



87.

87.

88.

88.

89.

A & B # uRafdd #&=a & v 3maeas
iffwasT (i)-(iii) 1 T A E

/2
N NH N
H,N  COOH — IS
B

A
() g FeREs, (i) 4-FARTAREE,
(i) TR
1. (i), (ii) a2 (i) 2. (i), (iii) & (ii)
3. (i), (i) @ (i) 4. (i), (i) @ (ii)

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

T/, 7N\
N NH N
H,N  COOH — I
B

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

fArfaf@a sfafear & afFafaa &

O
/[\E °
O \NZ /E\//(/\
(@) X

=
[1,2] RaTerive gefdeare
[2,3] RaTeive goAfdeare
[3,3] RaTeTive: geAfdeare
C-H faaere 3rfafsrar

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

Rh,(OAc), (cat)

> e

The following reaction involves
o
LT °
O \N2 /(\//[/\
o AN

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

Rh,(OAc), (cat)

NS =

fesT FUeaRoT &7 3fAT 9t T T8 FA §

o
(ISOPh § Oi;L
OH
o KOH
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89.

90.

1. HShol Hehold, Ueslal Tdeldl, Syn-
T, frer-Sard Teragadr

2. Ueald HYse, Solaeiarsicoldh a7
FAIRAIT, syn- fdeidet, fAgssisteieor

3. HASShd Tehold, Folold TSI, anti-
e, frer-Sard Teragadr

4, U8 gorde, Agssreeor, anti-
IEGIEGH

Correct sequence of steps involved in the
following transformation is

0
(Isoph \ C@\
OH
° 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

ﬁma@ﬁwwﬁﬂ@mAHWB%l
0

——NEt, AcOH
heat H,O
1. 0 o
? NEt, é\(
A= B=
COOH
2. o
NEt, O NEt
A= B=
o)
3. o o
O, O
NEt,
4. o o
NEt,

NEt,



90.

91.

91.

25

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

O
—=—NE, AcOH
heat H,0
92.
1. o} %
NEt, é\(
A= B=
COOH
2 o 2
NEL, O NEt, 9
A= B=
o)
3. o o]
A= ijj( B= COOH
93.
NEt,
4, o 0
A ijj( o é\i
NEt, NEH,

fore=T iffRar % A 3cUeT H&T 3cUe ¥

1. HyO,, ACOH
| X 2. HNOj, H,S0,
N~  3.PCly

The major product formed in the following
reaction sequence is

93.
1. HyO,, ACOH
|\ 2. HNO;, H,S0,
N~  3.PCly
1. N0z 2. NO,
| — X
N |
/
N

3. SN Cl 4, Cl
| 7 X
N |
—
N

CH;-CH(OH)-CH(OH)-CH(OH)-CH; & forw
HT ¢aoT goil e gAEzdr g
1. @ 2. IR
3. o 4, 36

The number of optically active stereoisomers
possible for CH;-CH(OH)-CH(OH)-CH(OH)-

CHsis
1. two 2. four
3. six 4. eight

I P Ml garT B a1 et 3R sHrerd
Q# 'H NMR warafa gfa (5 ppm) &1 #ér
ERIGE

P Q
\
L @ 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-B:1-C: Ill-A
4. 1-Cl-B: Ill-A

The correct match of the circled protons in

Column P with the *"H NMR chemical shift (5

ppm) in Column Q is

P Q
X

@ YA

6.72

Br




94.

94.

O
I B | 16.4
O
Il ® C|-061
1. 1-AlI-B;IlI-C
2. I-B;II-A;llIl-C
3. I-B;II-C;llI-A
4. 1-C;lII-B;lll-A

fAefaf@a sfafear w7 d R g7
3G §
Et;N

O oH
o
3.PDC

HO 4. AcOH / H,0

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

1. OH O
TBDMSO/\’)\/U\OH
OH
2. O _oH
TBDMSO/\j;;7/
o)
3. H
O._oTBDMS
o
o)
4

, H
O _oH
o

TBDMSO

The major product formed in the following
reaction sequence is

1. MeOH / H*
2. TBDMSCI (1 equiv)
Oy OH Et;N
HO
3.PDC
HO 4. AcOH / H,0
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95.

95.

96.

1. OH O
TBDMSO/\NJ\OH
OH
2. O_OH
TBDMSO/\;J/
o
3. H
O._OTBDMS
o
o)
4.
O _OH
o
TBDMSO

3l A T 3R IART el dlel UTCss
ToUT & ThA AT & fow e 3 B

T ATRd AW Bl TRV

H O

[ COMe  pH=7
eptide panan HX
W, + Y
NH,
B

H O XH HoN.___CO,Me
WN\HkrluLcone - WEW)OKXJ/
. H
XH=-0OH
XH = -(CH,)4NH
XH = -p-(C¢H,)OH
XH=-SH

PwnbE

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

-peptide hanasN + HX
%SPh mz

s

H,N__CO,Me

XH
o1 L LY
pep'eWN\HkN COMe = WN%X
I
H
A

1. XH=-OH

2. XH = '(CH2)4NH
3. XH = -p-(C4H,)OH
4. XH=-SH



SiMes 1. HySO, Ti(Pro),
R 2. TBAF (+)-DET
< Totsous +-BUOOH
OH CH,Cl,, -20 °C
_ o NN
1. A= ~ Ny B= 27 TOH
. = N =
2. A "oy B ) OH
3. — o
A= N/ \ oy B- /L
OH

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

SiMes 1. H,S0, Ti(Pro),
: 2. TBAF (+)-DET B
/\/Y\OTBDMS " BUOOH
OH CH,Cl,, -20 °C
- NN
1. A= ~o Ny B= o> oH
2. A= /W\OH /\/cl)y\OH
3. — o
A= \—/_\—OH B= ./ L
OH
o)

97. fafaf@a yfdfear & gegadf A Tur 7Eg

346 B %|
OMe ( )
1. LDA (1 equiv.
5 O
"MeO,C~ >CO,Me
1. OMe
[A] = © cone
COZMG
CO,Me
COZMe
2 OMe
9
Al =
[A] CouMe CO,Me
do,me co,Me
3. OMe CO,Me
(A= CO,Me COZMe
o co,Me

27

4, OMe CO,Me OMe
[A] = (5/ “coMe B= CCCOZMe
S) CO,Me

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

QMe 1. LDA (1 equiv.)
. equiv.
Br q [A] B
2 BN
"MeO,C~ ~CO,Me
OMe
1. OMe
Q
[A] - B= COZMG
CO2M9
CO,Me
CO,Me
2. OMe OMe
S)
[A] = CO,Me B CO,Me
CoMe CO,Me
3. OMe CO,Me OMe
[A] = co,Me B= COMe
€] COZMe
4, OMe CO,Me OMe
[A] - COzMe

co,Me B=

TS
o

CO,Me

98. ﬁmﬁﬁaaﬁﬁm%ﬁﬁm‘.’rﬂwﬁ?ﬁw

IR IFERT AT g, I8 ¢
= (@]
NaN02 B
\/\‘)k \/\‘)J\OH
Br
: - oH \/\%
H 0
Br° Ry
3 : 0 4. : o)
o !

98. The correct intermediate which leads to the
product in the following reaction is
NaN02

\/\‘)'kOH o

NH, Br




1

~" OH \/\d//
: (0]
Br@ N?

3. \/;\%O 4. H O
0 \/\4\1/@)
N
©
99. M@ FUTROT A A & SolFcIASFATI U
1 goTell AT HTT 3cuTe B El
H cat. 0sO,
© heat NMO
B
A
H
1. H OH
A =(4n)e’, dis B= Ct(
by OH
2. H oH
A=(4n+2)e,dis B= Ct(
H OH
3. H oH
A =(4n) e, con B = @
H OH
4. " OH
A=(4n+2)e, con B= @
H OH
99. In the following transformation, the mode of

electrocyclization A and the major product B
are

o

H cat. 0sQ,

heat NMO

A

1.
A=(4n)e, dis

H
H  oH
B =
b OH
H
2. OH
A=(4n+2)e,dis B= Ct(
b OH
" oH
B=
H OH

A =(4n) e, con

28

H  oH

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

H OH

100. faeAfaf@a sf&fhar s & F&T 3cUE A
dur B &l

o\
SN
o N

n-Bu—— A B
then H,O (Ph3P),PdCl,
KOH

1 A= "BUINgon), B= nBu A A

2. - n-Bu -~ =
A= S SBOH), B= nBul
3. A=nBu_ BOH), B- n-Bu\:/:/

— n-Bu B(OH - n-Bu —
4 A=nBa_ BOM:mm mEL_ =\

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

O\
SIT
o N

— A B
then Hzo (Ph3p)2PdC|2
KOH

n-Bu

L A= "B g0, B= nBuA AN

2. A_nB -
A= MBI Npon), B= n-Buv/\)
3. A= nBu __ B(OH), B= n-Bu\:/:/

4, A= nBu B(OH), B= n-Bu\_/:\

101. 1—D ¥ HEdl Gleeh & Ueh FdlecH o

TSI Heladl I FATATT & foIT TG YA ¢

1. G HSIA Bolel had TH Helel &
FifE Q99 T g7 Bold gl

2. [T TSI Heled hdol [AYH  Wolel §
Ieay AN Tk TH Folod ¢

3. 373 elal HT IS AYH-TH
grfafa & 2

4, THAT AT Bolol AYH FeIAT TH
Holel & Fifh A9T TS TH Fold gl




101.

102.

102.

103.

103.

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.

TH g eras & 1-D ,2-D o aur
3 —D uel areFdEr # gfad dur 9¥AH Iedfed
AT Hr Ft F FeaR (AE) & fow

e YA T

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
a particlein1—-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)

s AT FaecA WA Aadr glod Th
fasa Ax3 @ aiffig g1 faeaan saear &
Fat (AEW) & faw gus e & dyefe B
1. AEW >0 w=g <1

2. AEM <0

3. AEM =0

4. AEMW >2

A one-dimesnsional quantum  harmonic
oscillator is perturbed by a potential Ax3. The
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104.

104.

105.

105.

106.

first order correction to the energy for the
ground state (AE™) is

1. AE® >0 but<1

2. AEW <o

3. AEMW =0

4. AED > 2

A T qEnr vdee @ wHeT ®9 Sed
T =T &, I8

H\’ JH
1. ad IRTAFT &

2. Hhad UHT AlhT §

3. IRTYT A gt Ak &

4. & IREfFT § 3T 7 uHT afpa §

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

PobdE

fArfaf@a & @ goA Sgd el el e
Jr ARG ST §, 98 &

1. CH, CH,Cl,
3. CHsCl, CH,

2. CH,Cl,, CH5Cl
4. CH,, C(CHs),

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

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

U fSeg THE (FIC 4) I HHETOT TROM 7
3rer s feam Bl

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




106.

107.

107.

108.

108.

109.
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[, & IR ATAGEIOT §, HAw: 109.
1. 1,1,-1,-1 2. 2,0,0,1
3. 1,1 4. 1,-i,i,-1
A part of the character table of a point group
(of order 4) is given below.
110.
E X, X, | X,
Iy 1 1 1 1
T, 1 —1 1 | -1
Iy 1 —1 -1 ] 1
I, ? ? ? ?
The four characters of I, are, respectively
1. 1,1,-1,-1 2. 2,0,0,1
3. 1,1 4, 1,-i,i,-1
Wdese Hew & AT my - m, Seleiee 110
THHAUT T Foil 4.8 eV &1 gohel [Aeyiad & e '
& eddld 1y - w3 GHAUT & fw Far gl
1. 24eV 2. 48eV
3. 9.6eV 4, 14.4¢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 2. 48eV
3. 9.6eV 4, 14.4¢eV
111.
'Haar °C & fau g-aore severn 5.6 dar 1.4
g gFahIT 81T 9 & U @ A & fav 'H
600 MHz W 3alesd &ar g, a@ °C &
gt g
1. 2400 MHz @ 2. 600 MHz ©¥
3. 150 MHz &} 4. 38 MHz ¥ 111.
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
112.

g AT AT AEAdH arr & for ug
g P, Bl 0 K W 38 &1q 30 & U&H
diec & foreee $T 3/GAV Teerdr §

1. kglnl 2. kgln3
3. kpln5 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. kgln3
3. kgln5 4. kgln7
@ &8 & dold #H,

dG = Vdp — SdT + fdL
Fafaf@a geat & @ si9-ar g7 &7

@)=,
2 (&)=~ (),
% (&)=,
4 G, = (Qﬂ

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

L G, == (),
2 (5, ==&,
3 (G, =),
4.

Gy =G

IR fasieg 3], Fofl aeuisi E, U E, &,
HALT. 2 g7 3 IgHsedT & Ay faaka &1 3
3] Foft &R E, U1 T Foll &R E; # &

ar ABHIECeT HT 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. 12

3. 96 4. 192

3Mee 3T # T A Ry & R@w & T
wshH (ABCDA) #, fdeg A @ UR#EH &R IR
3hAYIT TON & TR g1 Wb H TR
I Fel FA E




112.

113.

113.

114.
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S
v,4 A D
, , 114,
Ty Temperature T
1. R(T,-T,=
Vi
2. R(T,+T))=
Vi
3. R(T, + T2
\£1
4. R(T, — T)In2
\£
One mole of an ideal gas undergoes a cyclic 115.
process (ABCDA) starting from point A
through 4 reversible steps as shown in the
figure. Total work done in the process is
é VZ B (6]
S
v,4 A D
t t
Ty Temperature T,
1. R(T,-T,)=
\£1
2. R(T,+T)=
Vi
&
3. R(T1+T2)1nVl 115.
4. R(T, — T)In2
Vi
T fAegd-3vuey & faegd &1 faRrse
grehar 0.2 Q7 lem™! §, dwr doa HIde
0.25 cm™1 g1 ™Aeraa $r arelshar &
1. 125071 2. 1.0071
3. 08071 4, 20071
If the specific conductance of an electrolyte
solution is 0.2 Q~'cm™! and cell constant is
0.25 cm™1, the conductance of the solution is 116
1. 125071 2. 1.0071 '
3. 08071 4, 20071
faegarrarg=r ae

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

0 0
(Erert jrey = —0.447 V and EG ot gy =
~0.403 V)

& foIT qa-3rgariad fdegd aes aof (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
(Eyertjrey = —0447V and EGov gy =

—0.403 V)
1. —0.850V 2. +0.044V
3. +0.0850V 4. —0.044V

W&gﬂE%ﬁvﬁmﬁ@HWﬁ%’%
faazor &

37OT3HT Aok "@efa (g.mol ™)
g&aT

50 5000

75 6000

w%mmmmw

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.
3. 5800 4.

5600
6000

WA oFarel Ueheh Ao & (123) dell & ALY
gYFAIOT 3.12 nm g1 (246) aur (369) dat &
HET JUFIIOT § HAA:

1.56 nm a2r 1.04 nm

1.04 nm @r 1.56 nm

3.12 nm a@r 1.50 nm

1.04 nm ar 3.12 nm

Eal A



116.

117.

117.

118.

118.

119.

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. 1.56nmand 1.04 nm

2. 1.04nmand 1.56 nm

3. 3.12nmand 1.50 nm

4. 1.04nmand 3.12 nm

TeollgH 3cURa Af@fRar & fav (1/e3) VS
(Vas€ee Hiegdl) ¥ 9Ied Tl9 JoT 37d: @3S
AL 300 92T 2 X 10° &1 39 UealsH & fav
HAShiod-Hecsd T2 38 ATATHAT # gl

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. 1.5x10°M

Th y Y56 oelld & ga A R, Bear rd
TMAThR HIEX & el ad (Py,) FH 9R
e 1 (Poy) § HETOA &, 98 &

1 Pp=Pour—= 2. Py =Poye +=

Y Y
3. Pp= out — 4. Py = out+;

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
1. Pi =

_ Y
3. Pi - out_;

2y
2. Py, = out+7

Y
4. Py = out+;

A dar B & #Aeg 3f@har RAffeT IR
Aleg I3 W FXeh TIA 3 31g A = g
Hiehs ARV A ey ¢

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
&Y & 30 YR WRNT W Fhd
1. k[A][B] 2. k[A]?
3.  k[A)?[B] 4. k[A][B]?
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119.

120.

120.

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

The data are listed in the table:

Entry | [A]o(uM) | [B]o(uM) | t;/,(sec)
1 500 10 60
2 500 20 60
3 10 500 60
4 20 500 30
The rate can be represented as
1. k[A][B] 2. k[A)?
3. k[A]?[B] 4. k[A][B]?

H@ATRAT A% + B~ & fav @ @gde &
TFAE 3 gof & 3ehel (T 2f@w) 5
WM &I HTEOT T 8, T8 &
[

log k
(=)

1. 1 2. 1l
3. 1 4. IV

The plot of the rate constant vs. ionic strength
of the reaction A2* + B~ follows the line (refer
to the figure)

-
300 ]l
v
Vi
1. 1 2. 1l
3. 1 4. IV



