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Uh oISeh of ofdls [ dlell Ueh &l o Ueh
I ThsST § JdUT 3FA @ W TEH -
(r « 1) F31 drel Yool @H & &80T g1 &
Bl died Y dg osdhl TH & fIlc TFhy
MY & &l @R W dvedr g Ul
gy H 10 Thvg oerd gl g i wfa
JhUS) T oISHT @H FT 3R F&dT g7

Tr Tl
L= 2. T
3. 20m(r + 1) g, SR

5

A boy holds one end of a rope of length [ and
the other end 1is fixed to a thin pole of radius r

(r < [). Keeping the rope taut, the boy goes
around the pole causing the rope to get wound

around the pole. Each round takes 10 s. What is
the speed (in units of s”') with which the boy

approaches the pole?

mr Tl
1. - 2. m
3. 20m(r + 1) g =T

5

cISell ol foarT diIs, 8 X 6 HAMT &I n TISd
TIcTH AT & JaPR BY W 3H ThR 015
SATar & Tob a9r &1 i dT d1eT G@relr sl @dTl
n &1 AT AT IS |

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 HieY Jd8 drell Teh Tl &l Teh cldR W]
SH g o9 g T dg 1.75 Al a3 da
qgd| AR & Wér i fwaA aifas gl &
Hohdl g:-

1. 1#HET & 9IST A
2. 1 #kI O 9= #f¥9s
3. 1HIX

4. 1.2 HEI

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. 1.2m

11 g7 &, 8 §#T dIs 3R 20 9T 39 Th
HIATPR FoAlEsh & 5 AT 3915 d greil T
gl 39 ForEsh # | dr Bsar & Memer 21
IFAIAT MTAT STl ST gl ST Gl &r
adg fohdal 39T 369117

1. 8.8°AT 2. 10 GHT

3. 19Ar 4. 0 4T

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?

1. 8.8cm 2. 10cm
3. 1lcm 4. Ocm

gidT} (MR, 3dT9) 3@ H HicT oA

Lo

AT STAGEAT dlel 3ol & HEN &l AlSd
gl AT & O HiT-a1 HUT TET g7

Population
s

I\

Short (Height) Tall

7)1
s
1. JAEETT $f 3915 9 X H Hls Jg-99Y
el &

2. gooh SIIFAIl sl 3TUET HIRY cITFaAT Hr
oSS oh ol 3T gl hl JHTIAT gl

3. od d godoh cHIFddl ohl TEAT ofd I AR
gfFadr ¥ 31faes g

4. ACIH AR T ALIH T3 dlel <ITad =gl gl

Contours 1n the bivariate (weight, height) graph
connect regions of approximately equal popula-
tions. Which of the following interpretations is
correct’?



Population
F Y

i

Short (Height) Tall

uone|ndod

Aneay (WYSiap) y3n

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

Ush HAGA TRIdd & f6g3m P, d4r Py & &g
U LMl a&d &1 9¥ AT IAT B, dA
3ghT Tafaar o 1 hvg & HRT |
Rifcga Far ar ) Fea 7 I Hia-ar &I

Hel 87

2. PydurP,a& & & 9fd Ps 92T P &
dr T Ifa T 39w g
3. @olled & HRUT P, AP, ds Sl 9 I7d

goar gl
4, P; ¥ Pyl AT J§4 &H Mg T dI
T STaT gl

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

[—

The motion 1s 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 P; to P, 1s covered at the

slowest speed

Th dd TR AT ATRdHA 90 km Tk 39T
fohar ST H8AT &1 U Teuel IFd faufeam
digel fehdell 3fOehadd gl (Al #H) dT &

gehdl § SAdfch 39 THT IRT ™ a3 g7

1. 180 2. 90
3 120 4. 270

A new tyre can be used for at most 90 km.
What 1s 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. 80

3. 120 4. 270

Teh 5m X 2m HAY HI AT HAICS dlell Tolc
AT AR 20 kg g1 A  5cm X 2cm AT &
1000 B¢ fFd STd &1 B¢l & U Telc &
X (kg H) ThdaT 87

1. 10 2 2
3. 198 4. 18

A plate of 5m X 2m size with uniform
thickness, weighing 20 kg, 1s 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

T S5cm x 5 cm aidﬁqaaﬁuwmmﬁr

g T H 0.5 cm I & N&saH
fhdar doTeh GT8dl sl @3 AT T ohdl

g’
L. 99 2y 12l
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
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10.

11.

11.

12.

12

13.

13.

ar A& T AT, 11k T T 9 & °gd &
T & e gl d5 &IT 25 & G d (5)°
SH gl o O F&Ar & 24 gfderd & ar ol

g 931 GEAT & 3T &7 AT fohdar 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

2mx2mx 10cm AT & TH el g3 H

fhder 3madeT AT Y 87

1. 40m’
3. 0m’

2. 04m’
4. 40m’

What is the volume of soil in an open pit of size

2mx2mx 10 cm?
1. 40m’
3. 0m’

2. 04m’
4. 40m’

A TUT B Tohel AT & [IT sinA = cotB g?

. A=B=0 2. Aszg

3. A=0 B=-— 4. A== B=0
2 2

For which values of A and Bis sinA4 = cotB ?

. A=B=0 2. Aszg

3. A=0 B=-— 4. A=< B=0
2 2

et faar 7 O fhgar fadd Tar «Ter 8?

1. afe Fs Wl Fsaqq Rfecar Fae W
HT AT STAT g, dl 3Tl Sledeldl SIANRY
gl Hehdll AT

2. Ife frdr 1 Al B S §, a
3T ARFIAT T g

3. g #Ig quites | g, dr ag quiteh ar |
faanfara grar g

4. I HIg quiter faoH §, o ag quliesh af
O AT gl gl

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 a person gets employed, he has good
qualifications.

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

4. If an integer 1s odd, it 1s not divisible by two.

Y

12 cm &1 aTel T3 & IRT A=l F x T Tl
Al &l FHIEH, dcadTd fhaART FHI AZH Th
fhedl 1T 81 Tohedl & T8 dH IAdAT &

T x T AT a8

1. 6cm
3. 3cm

2. 2cm
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. 2cm
3. 3cm 4. 4 cm

Y

al &rgesh A IR B Ush JdeR ¢&h & A o
ar Tuda AT @ ¢ Y v &) feem &7 Sizar
URA d ¢l I A8 km/h & AT arear &
aar B 6 km/h & faad arer & dlsd gU, A
30 A qaTd B & fAedr § arf ¢ &

olars fohder 87
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 is the length of the track?

1. 1km 2. 4km

3. 3km 4. 2km

Ueh Jod T died diaurg omer = & genar
AT § OA dUr OB W o€dd g BFsard
gl fog Cgcd o &Ua B

9T ACB T AT Jd131?




16.

17.

17.

18.

1. fuRa agr foar s g
2, U
3. 60°
4., 45°

Three-quarters of a circle i1s shown in the
figure; OA and OB are two radi1 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 g 9adl arel 9 &F Ueh 38R A A

AT &Y 91l H W 9 §H &A1 @rr &am?

. 3MEUTH &1 Jor H G At TehAdl
fe@ar &l

2. 3EUTH HT el H Gier 3t e

et gam|

3. UiY g 9ATaoT H HIs AG dal AT ST
HehdT |

4. Y H AT A 3Tk Jhrel 90T
9ishaT gafm|

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

U giFd Rl TR & Al Hr e Sei
Ticdr g1 22 e @ T JaT ggol oo}
&l doldd 18 ATH & dUT 18 hc Al & &Far

18.

19.

gadl STeiR &l dofel 22 A gl foieed H 9@

HIA-AT HAT Tal g7

1. 22FC FI SIS H 18R &I iR 4
%B;rtrrrcqlcuﬁl?n’é'l

2. 22HC HI SIS H 18 HC &I SR 4

= IO SATET Hie g

11
3. Gl okl & Gl ehr AT AT ol
4. 22 FHE Hr FAST I 39T 18 R H

ST Ot = aoT {8 Fier

11

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

correct’?

: e 2
1. 22 carat chain contains —, times more gold

than 18 carat chain

; -
2. 22 carat chain contains — times more gold

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

gold

: e B
4. 18 carat chain contains —; times more gold

than 22 carat chain

CIEGIRIGEIGECGRIED]

21 7/\4 20




19. Find the missing pattern

21 7/\& 20

20. T & Yolifd H Bl g &3 &l g & Sfary
9 Sd g1 Ifg Sharo] @1 dcel & A%d S
aur IdT Vg df ded & O Fla-ar &y

20.

TEY &9 22.

1

2
3.
4

There are small and large bacteria of the same 23

Ssmall > Slarge
Vismal > Viarge
(S V)smanr > (5/V)1arge
(S/V)sman < (S/V)1arge

species. If S 1s surface area and V i1s volume,

then which of the following is correct?
1,

2
3,
4

Ssmall > Slargﬂ

Vﬁmall > V]arge

(S/V)small o (S/V)]argf: 23

(S/V):-‘;mall X (S/V)]arge

21.

21.

22.

ATMPART B

ddiT #ggial dr HAeafaf@a sfafsansd
#H O fras folv sra-a92« gaids gl

92[:235 P {}nl 9 92U235 +DH1

‘ 92[:235 n {}ﬂle 192[]23ﬁ

’ 92[:235 + {}Ill - 9{)Th232 -+ 21‘1(‘3&tr

: 92[:235 + {}Il1 - 3{5,K1‘Q4 T 56B3140 + 2 .jIl1

B W o -

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

1235 1 239 1
1. gzL + on - 92U + oIl

123
¢ 92L2 : -+ {)I'lle 92U236

1235 | 232 4
3. gzL + on - ggTh -+ zHe

93
4. 92L2 . -+ gﬂl 9 36K1'94 -+ 56B314U + 2 []Il]
o HqATTT & 3T fdeq &I AT A
h TAFCH-JIRATIT ATelleId 3T

Ael &, 96 ©

1. 3rerbfela 31Fal Vs Qe RITH WHIIE
2. IRA) vs 1, 10-TheieyrelleT

3. apiarec(ID) vs OR3MhIHAs - T
4. AR vs STSATATTATSITFTH

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

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

. cobalt(Il) vs eriochrome black T

. nickel(Il) vs dimethylglyoxime

= W N

YA HAEOT oll [Eeh v =geian

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

The first 1onization energy 1s the lowest
for

1. Br 2. Se

3. .F 4. As



24.

24.

25.

25.

26.

26.

27.

ClOs", XeOs; a1 SO; & & TRTAST 3
T TUTRIST 8/ &7

1. ClO3 adr XeOs

2. XeO; ddar SO;

3. ClO3; Tt SO3
4. SO,

Among ClO;, XeOs3; and SO;, species
with pyramidal shape is/are?

1. ClO3 and XeOs

2. XeO3 and SO,

3. ClO3 and SOs
4. SO;3

HCARIS Fgellehivl 3ch & & H BF;
HT HRI [FHR IcUesT AT 8, d8 8

BCICEIE G 2.
3. SIdfelsh Helh 4.

TS eTATIA

AT Heleh

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

1. carbanion 2. carbocation
3. organic radical 4.  cation radical

rafaf@a ~H¢ho1| & FhI 3TEOT

(had T8I ATT) g6t T HH gl
A. [TiF¢]>™ B.[CrFs]> C. [MnF¢]>
D. [CoFg]”
1. DSA<KBKC
3. BA<D<C

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

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

A. [TiFs]>~ B.[CrFs]> C. [MnF¢]>
D. [CoF¢]>
. DKA<B<C 2. C<A<D<B

3. BRA<DKC 4, A<B<C=D

qiscishld ¢ & oI Hal A &

. IJg Th 3H-81H Wl g

2. AT T TTSclhlHA ¢ H HodT &I
qra gl ¢l

3. Jg Teh {89 UIelT JdUT Solacld digs ol

4. Ug SISITFATSTT I HIg 37AAT dged Y
Hhdll g1

27.

28.

28.

29.

29.

30.

30.

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

SNF; a2t XeF,0, & SOifATdAr § s
1. Q9T dTellT dUT d97 deld

2. TISHeThIT TAT TJSHelhI

3. I Jeld YT FAAET giafai@sg
4. ISR dUT FHAACTET gfarRiAST

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

. square planar and square planar
tetrahedral and tetrahedral

. square planar and trigonal bipyramidal
. tetrahedral and trigonal bipyramidal

Co(CO),H& IR +qq»g+ & 2121, 2062,
2043 T2T 1934 cm™ oY =3 fe@a £
Co(CO)4D & FIF¢H -

vCD D (CI’I] 1 gff)

T &
1. 2111 9¥ 2. 1396 9T
3. 2053 9T 4, 191097

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

1. 2111 2. 1396

3. 2053 4. 1910

RAaAsIaeT AT foees &7 A g4t

TATRICT YTed lal dTell d-HheTeh &

1. d? 5
3. d,, 4.

i
dy,

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

1. d, 2, Ay
3. d}{_}_‘; 4. d}fz



golagl-3gMlddl AcHled & 3MUR WX
ffaf@d & & Fia-ar dohd garraes

3rEYRY §
1. [AI(OH)e]™ 2. [AI(NH3)6]™
3. [AIF¢]" 4. TAI(NCCH;)]’*

1' )k[f Tk
" M ’ I
The most unstable complex on the basis \)‘\ﬁ
of electro-neutrality principle among the

following 1s : 3 34. Among the following, the compound that
[. [AI(OHy)s] ™ 2. [AI(NH3)e]™ gives base peak at m/z 72 in the EI mass
3. [AIFe]” 4. [AI(NCCHs)s]** spectrum is

32.

32.

33.

33.

34.

[, & Soldclider FTdaFecH H 520 nm WX

3UTEAd s, I HAT& SoffAFC Hedl
CR

]. STel 2. grleT

3. doolla 4. AT

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

fefaf@a & & s @

|. eqATSsl H g HhHAUT AT FidalTd

2. faEqd o5 dUT d-d HAI

3. e feqa-3nfde gaaeT qur
HehHUT dcd

4. AT TARaROT g2 10° L mol 'cm™
Ifc I AR IHaAMThdT

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™

f@a A& & difees st El gcgA
HFed H m/z, 72 W 3R AW T §,
dg &

35

3S.

36.

4

feraAfert@a 3107 A

HO,C T

1. gafaAfd dd &
2. REG&UT g

3. SEEIIT g
4. GATATT Feg &

The following molecule has

HO,C .

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

frAfaf@d wrepfdes 3curg TeeRIsg3iTd
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g, Uh 4 OH
1. edia 2. T3
3‘ HOSS

IGEGG] 4. Uehollas
4. SO3H
36. The following natural product Enterodiol OH
1S a

HO

38. The kinetic product formed in the
following reaction 1s

OH conc. Hy,SOy
1. terpene 2. steroid

3. lignan 4. alkaloid
1. OH
37. [+ d gcuasfadl $r &IRAdr &0
SO4H
el A §
91 OH
Do O o
Uy N (fﬁ)
H b H SO3H
A B C
5, OH
.A>C>B 2. C>A>B
3.C>B>A 4. B>A>C HO5S
37. The correct order of basicity for the 4 SO,4H
following heterocycles is OH
IN 0N N “
y N’ (fﬂ)
H e - S U
i B H 39. FRfafed dwEe § & a8 o, o A
A C : ;
A & gartis TART H&I0T H HId Ll &
1. A>C>B 2. C>A>B

O
3. C>B>A 4. B>A>C Me—<>—OH
O
A

38. TAFATITEd HTATHAT H IcToed IMdh
ScHlg %-

1.

OH
OH conc. HySOy 0
! Me. /G

2. Me 2577 oH

1. OH
SO,;H %O OH

O

2, OH " I\QZ(%

SO;H OH
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39. Among the structures given below, the
one that corresponds to the most stable
conformation of compound A 1is

0
Me= :>—OH
O
A

1.

OH
Me\ZE)‘Sj

41.
= Me\faj\OH
% MC
O
o OH
4. Me
e
o
OH
41.

40. WA 3MUdeh e (FMO) Rcuid &
IJAR  gFACISed T Faled  AHfUhd
orfas 3ifdesr (HOMO) faeafaf@a
HATRAT A &

‘\ hv
=

R
S
N R o

40. According to Frontier Molecular Orbital

(FMO) Theory, the Highest Occupied 42

Molecular Orbital (HOMO) of hexatriene
in the following reaction i1s

‘\ hv
=

SR N R R

R

R R

MR

SR E'RR R 2

ffaf@a diffs & dies A
NMR TUFcH H 9fad Rotell S &I g

The number of signals observed in the
proton decoupled “C NMR spectrum of
the following compound 1s

1. five 2. SIX
3. ten 4. thirteen
fraTofad Fefaardal & TURNeT ST
el ovH &
MeQO
MeO._®

Meo\/l@)\ 9 \(

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

The correct order of stability of the
following carbocations 1s
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2.B>C>A
4. C>B> A

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

43. TS YhRIA: Y Fefash JfAE FHT gaor
guilsh +40° &1 +32° &1 Ydor goileh geMe
dTel Teh oA & Jehrfi Qeerdr &l

, 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%

3. 20%

2. 12%
4. 80%

[ —

44.

FATITd TAhAT A
O

)17(\/\/“\
kel
jJee

fatad

ALY 391G &

ﬂ

ﬁi
&

formed 1n the

44. The major product

following reaction 1s

MeOH

)JWK
o O
e

45.

SictH P H e Il &1 Fras

Q#H

ar

7§ IR I 3mafat (em™) & @ Ao

45.

46.

e
it P carce=R @
O
I é 1865
O
11 iio 1770
0-..O~_0
111 v 1745
[.1-B;: II-C;IllI-A
2.1-C; 1I-A;IlI-B
3. 1-C; II-B;IlI-A
4. I-A;11-C;1I1-B

2

Correct match of the compounds in

Column P with

the

IR

frequencies (cm’l) in Column Q 1s

Column P Column Q
O

I é A | 1865
O

11 io B | 1770
0=.O~_0

11 v C | 1745

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

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

3. 1-C; lI-B;IlI-A

4. I-A;11-C; 11 -B

stretching

AFAT@a 3Mhs AT aTell el hldfdeh

RIEICTS

'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 1s

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

1. Br 2.
i Br
2 ;Bf 4. ?Br

eAffad & & 391 5ad ¢, gaAfAfd

3T g, dE §
1. BH,CI
3. NH,CI

2. CH.Cl
4. HOCI

The molecule with a €, axis of symmetry
among the following 1s

l. BH,CI
3. NH,CI

2. CH,Cl
4. HOCI

Ffell@d & & 0] S THA FFCH
SRIREN 9d IR TIFCH Tel, 96 &

1. H, 2. HCI
3. BrCl 4. CS,
The molecule that will show Raman

spectrum, but not IR spectrum, among the
following 1s

1. H,
3. Br(Cl

2. HCI
4, 5,

13

49.

49.

50.

S50.

S1.

S1.

S2.

BCl; & SR T
1. sp GROT & 2. Sp° HMIOTG
3. sp® GHUT § 4. g HHIUT sTgl

Boron in BCl, has
1. sp hybridization
. sp* hybridization
. sp> hybridization
. no hybridization

=~ W 9

gIS3Iolel  Std WA $hI AL Fdl-cH

JE&T n=6 & gyse QA
ATfacal $r g&aT §

1. 12 2. 6

3. 12 4. 36

The number of degenerate spatial orbitals
of a hydrogen-like atom with principal

quantum number n = 6 18
| 400 2. 6
s /2 4. 36

afe [A,B|=0 aar |AC|=0 & o
fef@a & O sig-ar [ARaa s &
o 81ar & [A, B aar € 3maeT ]

1. [B.€] =
3. |

)

0 2.
=0 4,

)

e

, C
,AC

Yy I

0
0

BT
AB)

=
=
—
by

H

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.|4,BC| =0

3. [B,AC| =0 4.|1C,AB| =0
Rf@a # 3 @ a9 & (A &
gfAT 3o )

1. A2 & 31T AT HUMcHS @ Hehd o
2. A2 & ST AT HeT UellcHS gld ¢

3. AT s Y ST Bold A2 & NS
Bl oTal gl
4. A2 & TSI AT GTFEAN @ a2




S2.

53.

53.

54.

54.

S3.

The correct statement among the

following is (A is a hermitian operator )

. The eigenvalues of A2 can be
negative.

2. The eigenvalues of A? are always
positive.

3. No ecigenfunction of A is an
eigenfunction of A2,

4. The -eigenvalues of A2 can be
complex.

foecel 1 Teheh AT H WRATIHI/MIAT HI
T qa?ﬁﬁ%?aﬂ?rgﬂm'{?ﬂﬁm
ST, A & Shiead &l AT H &R
IRIdT & v ffea g

1. /37 2.
3. -"65 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. V37 2.

5 - 4.
6

Van

6
V31

8

giiel & Sel & dHs W &lgdd I Pb &
A9 o 3.2, 5.2 dur 7.2ppb Pb fear

g, Pb & AT H Hleleh [a<eleT &
1. 2 ppb 2. 4 ppb
3. Oppb 4. 2\/2 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 1s
1. 2 ppb

3. Oppb

gd-faUeEl Slemgst &1 FUTdr, e gRomA
g

14

S3.

56.

56.

S7.

S7.

S8.

1. STl &1 Fdg W 3UEAT degd &faeh
AT &l

2. U o ALY dles] dleT

3. HON & H&H 3TPR

4. HON I 3Thid HT

SRIRGH

The stability of lyophobic colloids 1s 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.

Teh Yool fdegd JTucT &l 3eld defdl W
dedish dlelehdl (Ay) 99 3@ @ gred
I ST Hohdl &, 96 &

1. Avs. C
3. Avs. C?

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

The equivalent conductance at infinite

dilution of a strong electrolyte (Ay) can
be obtained from the plot of

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

Uch THGUT TRETdr g & TolT J&Ir-
g AR F@efa(M,,) ¥ AR-3Ed Ao

gefd (M,) &1 S @€Y g, 98 &

_ v, — I,
L. i, =" 2. i, =2
3. M, = 2M,, 4. M, = M,

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

L. i, =" 2.
3. M,, = 2M,, 4.

M=
M, =M,

ShATITd TATHIATIT & Th HA

Ky

A - | s

» P
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H [ &1 dlogdl TARMT ITEAT Hicoddhed o 4
FTAR g

O N O
. k,[A] 2. (ky + ky)[A] i‘)?
3. kyk,[A] 4. A[4]

58. For a sequence of consecutive reactions,

A k, y k, 5 60. The structure of ribonucleoside uridine 1s
the concentration of I would be, by L. O

steady state approximation EL

1. k[A] 2. (ky +ky,)|A]

3. kik,[A] 4 ’;—:[A]

59. wedl S8 @A g, 98 @

1. TS + PV + ¥ u;n,
3. L umn;

59. Enthalpy 1s equal to
1. TS + PV + ), uin;
2. TS + Z Uin;

3. L

60. TS [FINASS RS hl T &

1, O




61.

62.

62.

63.

63.

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 18
1. A only 2. Bonly
3. AandC 4. B and C

25°C WX HEey WHIKX [HAdeled & 6T
Soldeld  fdadd 9T o g+l & fov
U &, I &

1. O;ddr NO,

BT AT S I

NO, dAT o™

O, TUT Ioh T%

- M

To determine the bond parameters at 25°C,
electron diffraction 1s generally unsuitable for
both

1. Os;and NO,

2. Sulfur and dry ice

3. NGO, and sulfur

4. O;anddry ice

Fiod 1 H & = o AA8sr &1 siad 11 H
e 71w 3e7eh ol @ fASE HifaT

hrote I iorH 11
a. | Lu  [(1) |37 d/eor 39T
IV # 33ifARHS

b. | Eu | (1) | enfcas ades &1 ML,
c. | Ce | ()| gfagrsehra M(II)
d. | Tb | (1v)| 3HTeFarepor 3aear 111
H el 3T

GRNECICES

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)

Match lanthanides in Column I with their
properties in Column 11

Column I Column 11
a. | Lu (1) |Reagent 1n oxidation
state IV

64.

64.

65.

635.

66.

b. | Eu (11) | M1, of metallic lustre
c. | Ce (111)| Diamagnetic M(I1I)
d. | Tb (1iv)[|Pink 1n oxidation
state 111

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-(11); b-(11); c-(1v); d-(1)

fAfef@ad & & CH, & 91U 3 Jsddidd

A. CpCr(CO), B. CpCu

C. Ni(CO), D. Cr(CO), E. Fe(CO),
1. A, CaurE 2. B,CauarD

3. B,CdurE 4. A,BdarD

Among the following, species i1solobal to CH, are

A. CpCr(CO), B. CpCu

C. Ni(CO), D. Cr(CO)4 E. Fe(CO)y
1. A,CandE 2. B,CandD

3. B.CandE 4. A,BandD

BIERIANIs2e  RKUMIT [PMo,,0,]° & T

fArfalad & 9 AT FUT AT

1 ST hiEd GT Bl ol

2 PR HI HTFHRIOT HaTAT +5 ¢

3 ¥ 3IA¥F R 8T gl

4. Ig [RN]" (R =fcshel a1 URS II) &
arer forEeel 3798l 2ar gl

Choose the incorrect statement for the

phosphomolybdate anion, [PMolezm]}'.
| It has a Keggin structure.

2 Phosphorus is in +5 oxidation state.
3  Itis extremely basic.
4

It forms crystalline precipitates with
[R4N]" (R = bulky alkyl or aryl group)

UfFeaSsr (An) & [T AATET@T U« T
faaR FIfaT]

A. ofeygarssr (Ln) &l 37987 AnH 43 8
& HTFHIRIOT HTAT Helad hr

s giifshar gl

$& An(Ill) 3T d-d HHAT AT &

C. UO,” @ar PuO,”" &R g1 g

=



66.

67.

67.

68.

D. o VUideamsh & Ay gaeuias

el ol
el 3l &
I. AdurC 2. BaurD
3. A,BauarC 4. B,CadurD

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(III) 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,Band(C 4. B,CandD

do¢ fATAGTAR p-sellh & dedl & AT Feqalg
QAT & TR 3R SAFACT qur 3fte HoT
faegakullcA® Fiaeardt & FA HT Hel
T g

HEATART gatAST aur e
PadAeTdreT Sfafifasa Jar Aegad
gar TRAST qur wef

I TRfAST qur 3meaie

il L S

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. Trigonal bipyramidal and equatorial

3. Square pyramidal and axial

4. Square pyramidal and basal

Ueh ded ol 3TelRS-IRM TdeId FOMcHSdl
A, 9HTE sl & & Y AT B
HgHdrseh ear & HI AT B

THT a-e.lncmrﬁq 37199 & d9T & AT

. AdAUrB 2. AdarC
3. BaarC 4. AdarD

B.
C. Heudlelh ST & adf & ccshATITd ¢
D.

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. 1nversely proportional to the square of the
covalent radius
D. directly proportional to the square of the
effective nuclear charge

The correct answer 1S
1. AandB 2. AandC
3. BandC 4, Aand D

AT § Br, Teh QA TATATeAI V] ng
gl g, Jdur L & "Y I, TESHAIEES
HUTTIT JTdT &1 g Tohd Hldl g Toh

. Br,dr L gl &R & &R &{d gl

2. Br,ddur L, et 31FT T ST Fd g

3. Br, U 3Fd FT HIA Rl § dAT L, & i
4. Br,TUdh & T I HIdl g dAT 1, 31FT T

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

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

@Fel [P(L-L)(Me)(Ph)] & S fae-srede
(L-L), PhMe & 3qargeh fdellded sl 3elAd
gl Al ©, 96 ©

1 >é, %
AX

58 Np”

Ph

P
“ \Ph



70.

In

the

18

oys e

] . ‘
ol
‘_'\-

P..,
"?f
P P
Y. Mg
Ph ph  ph

71. &F & =AY fAfRIr # AR
“ gISSlolaleiur  HfATRAT & [T 3gHTd

. ‘ fSgwEhT (P-P) &
(@) [

Ph Ph  PpPh

complex [Pd(L-L)(Me)(Ph)], the
bisphosphine (L-L) that does mnot allow
reductive elimination of PhMe, is

CpRu(P-P)(CH,CN)]'BE,” + /TJ“\
Ph

CpRu(P-P)H + | BF,
F’h/J\ CD,Cl,

/P\ T\Ph 1. SEhidd BREAAHIA

2. 1, 2- SEhiddl BIEhHATA
3. 1, 3- Sehidd BIEHAIYT
4. 1, 4- SEH BrEHATCTCT

71. In the reaction given below, the bisphosphine

(P-P) that 1s 1neffective for transfer-
x % hydrogenation reaction is
P

@@ 4CH;CN + Q
E CpRu(P-P)H Y J\BF.:; B CpRu(P-P)(CH,CN)]'BF, + . L
i 1. Diphenylphosphinomethane
7<7< 2. 1,2-Diphenylphosphinoethane
3. 1,3-Diphenylphosphinopropane
Ph.__Ph 4. 1,4-Diphenylphosphinobutane
P Ph
! 72. 39 dUT 7T EU d° IR Hepoil A

s
Ph : :
“ 9 gied e 3HeIHd HehHUI g el (ML)
. ‘ . e aur th 2. TE gr ar
3. ET U T 4. e durar
72. 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
.
MeO ; ;
( 73. A & R JTATHIAR™T 3807 ¢
MeO P..,, A. Cl, + 2H,0 - HOCI + H;0" + CI
O B. Cl, + 2NH; - NH,CI + NH,” + CI”
1. hdel IFHATTITAA I

2. AU (A) JUT e (B) @
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3. TAemIehIasT (A) dUT ITATTITAT (B) T
4. S8 fAars e 98 & JIFAIIAA F

73. The reactions given below,
A. Cl, + 2H,0 —» HOCI + H;0" + CI”

B. Cl, + 2NH; - NH,Cl + 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

74. 93 & fAFAT & 3TER [Sny]" FIET HT TR
aAar SAAEAT HAA: &
1. closo ddr €5 $us FATAAdET T
2. nido dYT Al &Us I gfd AT
3. arachno TUT TCAHST cfafRAST
4. closo ddT Al $us o yfa DA

74. According to Wade’s rules, the cluster type and
geometry of [Sno]"", 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

75.  'Joy > 'Jop AR HiP:''BCL, [''B, & fow 1=3/2]
&1 3afaa *'P NMR ®eeH gl

1. 2

M Ju‘b“\. HLJUML UL ‘,Luuudum

75.  Assuming s 5 'Jon, the expected ’I'P NMR
spectrum of H3P:]1BC13 [for ”B, [=3/2] 1s

ks 2

.J”'L ‘LJ“L“L. JUUL

.J“L*’LJ“J*’L JUt "

!

JMU MML i JLULH

K;CuFg adar KCul,, |H>L =

H,NCONHCONH,] # Cu & s¢ g SarfAdr

adar T&u HIEAT §, HAU:

1. (3TScholhid, 3TI-IT9eT) AT (FaT
AT, 7g1-189T)

2. (3TSCHeAhI, woT-TEYeT) TUT (T
JATAT, gA-T89eT)

3. (REAAAET U, 3T-189ed) J2r
(TTSHelhIT, ITd-fEqe)

4. (Badsder Bed, «=ga1-Raes) aur

(TTSHelhId, ITg-fEge)

The geometry around Cu and its spin state for

K;CuFg and KCulL,, [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)

AT AR & "@ied T & T3TeT Bl
1. O—0




3, H:--"O\
(HisIN, o % N(His)
s N\
(Hls)N—/Fe(III) \/ &(Ill)
(HisN” o0, O / \N(His)
\Cg,::-O
Gluﬁlksp
4. H:--"'O\
(His)N 0 O\ N(His)
(Hls)N—Fe(u')/’ \/Feﬁn)
(HisN” 3 05O / \N(Hls)
\C#O
GIUASP

77. The active site structure for oxy-hemerythrin 1s:

L,

H
(H|S)N\F %ﬂ,o\\F é,N(Hls)
(HisINT VNG oI N(His)
O
~~7T.=0
T
GluAsp
2 0—Q
His)N / 3 \ N(His)
(His) < /0\ P
/Fe(“\)\ /Fe\(lll)
(His)N \OQ\ Cf?'o/ N(His)
Gluf!\sp
3. O\
| %, O -
(His)N 0 ptils)
— \
(His)N—Fe(lll) \Fe/(lll)
HisN~ 30 0// NG
\C'::-’-"-'O (His)
Gluﬁsp
4. H;""O\

. %, O -
(HisIN O\ N(His)
(Hm)N—/Fe(Q //Fe\(lll)
His)N Ox-C i
(His) 0\ N(His)

Glu}\sp

78. [CoCl(NH;)s]** & [Co(NH;)s(OH)]** & e
STl 39gcad o Tov e

9T SITAT]

A. T FASAIT [O9es dga8cc 3JFdl 4l

B.

ST L] %_|
JAT el aTell I STl gl

Tolldd  UAl U

20

78.

19.

19

30.

C. g%r gH=adr Co’t TiiellsT te #ALIadr gl

el AT glg
1. ATdATB 2. ATJdArC
3. BaarC 4. had C

Consider the following statements with respect
to the base hydrolysis of [CoCI(NH;)s]*" to
[Co(NH3)s(OH)] ™.

A. One of the ammonia ligands acts as a

Br¢nsted acid.
The entering group is water.

B.
C. A heptacoordinated Co’* species is an

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

FIeA ST BUSidds H 3ehldicss Hohrss|
I TEIAT TAT 3 U0l Hr fafer g shaAwr:
l. 376 TUT Uk 3Fd ¥ Yolls
T AT Th &R & Yells
S TUT Toh &R § gellg
T JUT Teh 35 § Yolls

d

&

2
3.
4

d]

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

AT & IHIGIX TR Hl AT
H (@A AT GTa3n # O g4
R Fla-aOr &

O\AQ
S s

O\ P
S >

/\>



Ca O
O N

SCN/ \NCS
S a0

F-‘\ /F‘
qS/Pd\SCN

80. Considering the ambidentate behaviour of
thiocyanate 1ion, the most stable structure

among the following is

T
0

QP
N,
she

N\
/

=
O
wn

SCN

T
LY

\,/
/ N\

0
Q.

¥
GO

SCN NCS

./
/\
R

Q0
)

T
O

SCN

L
)
w

7

Q0
D

N\
4

%
GO

o
0

NCS SCN

81. fawAfaf@a fafhar &1 &g 3cure B

O

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

then H,O

21

31.

32.

1.
HO,C .,
- ‘CO,Me
2.
HO,C
. CO,Me

3. COzME
4. ‘\xCOQME

Major product of the following reaction is

O

o/u\/ 1. LDA, TBDMSCI
= 2.2 >CO,Me
S, heat

then H,O

1.
HO,C .
. ‘CO,Me
2,
HO,C
2 CO,Me

3. CO,Me
Hozc\r@’

4. “xCOZMG
HO,C

fArfai@d fafhar 7 Feg 3cue 7l

1. NH,OH

2. AcCl

O
1. 2.
CN CN
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3. 4. O
1. TsNHNHp ACOH Hy Pd/ICaCO;
CN CN O 2. base Pb(OAC),

1.
82. Major product in the following reaction is d\ &
1. NH,OH
2. AcCl 2,
X 7
| 98 AN
O
4.
83. Trafali@d HMATHAT HA A HTT 39 A @\
duar B gl
O
1. TsSNHNH,, AcOH & H,, Pd/CaCO;, . i
O 2. base Pb(OAc), 84. TeATolld HTAHA ScHoel A Sctlq %I

CH,CI, / MelLi

1. \ '
) ) &
O
1. Cl 2.
i T o)
3. ‘

Z

O
O

g 4.
N . e
Z | ~ ’
A= o ade O N N
84. The major product formed in the following

o O
R —

Iz

I
=

reaction 1s

CH,CI, / MelLi
N
H

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



] Cl 2
@Eg
/ N
N LCl
3 4.
S ~Cl
s -~
N N

85. ﬁﬁlﬁ‘@?—ra@ﬁnnﬂa:ﬂmsrqu

dar B g

CO,H 2, Dbsu
NEHCOg

1 - C:/>:O B = C/O\FO
f+
2. !
A- Q\/ﬁz
H
3. |
X
: |
e C%
1 >

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

CO,H . a BU
NHHCOg

1. ! N
O =

e ;
H

g, I >
e :
H

3.

23

|

(e =
e o
H

H

86. Towt fAAfshar # foRfoa AEw 3cug §

- -..2_
/ \ "
I Qcﬁ 2L
. ' CN -
B 2. NH,CI / H,0
1. —
St D
BnO OH

e

BnO OH

BnO

BnO

¢

86. The major product formed in the following
reaction 1s

- _2_
/ \ 4
1. QCH/% 2L
o ' CN
B0~ 2. NH,Cl / H,0
]-. —
B O
BnO OH
2. =
BnO OH
3 OH ’ \
BnO 3
4 OH
Bno\/]\/\



87.

87.

38.

38.

39.

A & B # dRafdd & & AU 3(ade

3T I (1)-(iii) T Hal A &
Q p— 7\
H,N  COOH NQNH 3 NC>
A B

(i) 9l FARISS,
(iii) RS

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

3. (i), (i) 92T (iii)

(i) 4-FARIMAREIT,

2. (i), (iii) T (ii)
4. (iii), (i) 9T (ii)

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

—-S /
A B
(1) Thionyl chloride, (1) 4-Chloropyridine,
(111) Piperidine
1. (1), (11) and (111)
3. (11), (1) and (111)

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

fArAfar@a AfAfeRar 7 giFAfad &

o
/E\‘i Rh,(OAc), (cat) O
— -
O N5
0 X

N
[1,2] [@7aATEIUs Iefd=arg
[2,3] [@aATOs gafa-ars
3,3] ATt gafd-=ara
C-H faaere 3fafshar

nandB I S I

The following reaction involves

®
/E\E Rh,(OAc), (cat) O
— -
O N5
0O A

L~

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

B Lo =

fAF T TAeaRoT H 38T 9 T el A &

0
o e M
=~ OH
- KOH
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39.

90.

1. HSH dholdd, Veslel Guelsd, syn-

AT, dIel-Sdlad Ioladddd

2. Uesld Udd, SoldcIdsiaeld R4
FAITHAT, syn- Ao, [A@ISSIST= 10T

3. A Hholdd, Folold Y, anti-
faegs, frel-sdaia Idradadi

4. TSddd T, TAgISSIAAIRITT, anti-
ICCICG

Correct sequence of steps involved in the

following transformation 1s
: ; OH

O
SOPh S A
(Io KOH
1. Michael addition, aldol condensation,
syn-elimination, keto-enol tautomerism
2. aldol condensation, electrocyclic ring
closing, syn-elimination,
dehydrogenation
3. Michael addition, Claisen condensation,
anti-elimination, keto-enol tautomerism
4. Robinson annulation, dehydrogenation,
anti-elimination

foFT 3fRRaT F7 A AEY 3G A duTB g

——NEHt, AcOH
» A - B
heat H,O
| 0 O
NEt, @/
A= B =
| COOH
28 O
NEt, O NEt,
A= | B =
O
3. O o)
A= ﬂ: | s é/L COOH
NEt,
4. 0 ®
. | o é\{i
NEt,

NEt,
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90. The major products A and B in the following

: : Cl ; Cl
reaction sequence are 3 ‘ AN 4
N
~
N

NEt, AcOH |
= A - B

heat H,0

92. CH;-CH(OH)-CH(OH)-CH(OH)-CH; &
Ha yaur ot fae @amegdr £

o
NEt
A= | ° B = 1- Eﬂ- 2. EﬂT
COOH 3. & 4. S

2 O e O NEt, 92. The number of optically active stereoisomers
- o possible for CH;-CH(OH)-CH(OH)-CH(OH)-
| I CH; is
1. two 2. four
3. O O 3. six 4. eight
A= 4 B=
= | = COOH , .
- 93. IeiH PH ol @RI X I Yl 3R oA
2
, 5 Q# 'H NMR (e Hid (8 ppm) T Hel
A = | B =
NEt, NE? P Q
2 =
X
91. faAwsT HTATHAT FHF A 39 AT UG § I | | | A]6.72
S v,
1. H,O,, ACOH i
| i 2. HNOB, H2804 O
P
3. PCI
N ’ I B | 16.4
1. X NO, 2. NO, O
| 2 m
NG 11 C C |-0.61
3 - 4, Cl
p N
N .y . T-A;II-B:1-C
N 2. I-B;II-A;IlI-C
3. I-B;II-C;IlI-A
91. The major product formed in the following 4. 1-C:II-B: 11— A

reaction sequence 1s

93. The correct match of the circled protons in

;' EI%JO(% A|_T %% Column P with the '"H NMR chemical shift (8
| - ' ot ¥ ppm) 1n Column Q i
N~ 3.PCly P Q
e
L. ~NO; 2. NO, || N
L N I || A6.72
N .y S A
N Br
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' 1. OH O
I B | 16.4 TBDMSO/WLOH
OH
£ 2 O _-OH
TBDMSO/\SJ
o
111 @ Cl|-0.61
3. H
O_oTBDMS
O
I, I-A:I-B:1-C -
2. 1-B:lII1-A;1ll -C 4. H
3. I-B:II-C:III-A O _OH
4. I-C:T-B: 11— A O
TBDMSO
94. frdAfaf@d fAthar s A AT #AEg
3c4lc %‘ 0s. 34 A Eﬁr 3‘ﬂT BWFﬁT-f ch'{ﬁ Cll(q q"-'('.'.|$S
1. MeOH / H* detlel & %ol TWIYUT & ToIlT UHAEAT 31 B
2. TBDMSCI (1 equi .
. T EtBN( equiv) $T 91T H@eT glell ATMRT|
/1;5_7/ 2. ] H O CO,M
4. AcOH / H,O peptidewrh\%sph . Hx/\lg-lz oMe  pH=7
B l
1.

OH O Ho O /["‘:H L oHaN COMe
TBDMSOA‘/K)LOH peptidepN \H\rrl CO,Me - peptidEWIll XJ/
OH . H

2. O _OH 1. XH=-OH
TBDMSO/\EJ, 2. XH =-(CH,);NH
3. XH=-p-(C¢Hy)OH
O 4. XH=-SH
3. H
O OTBDMS 95. For the successful synthesis of peptide linkage
O leading to the product A, the side chain of the
o amino acid B should have
4. H . K COMe pH =7
)\ﬁ?/OH peptide hannrN \HLSF’h i HX/\J.LE
O B ﬁ
H o AH H,N___CO,Me
TBDMSO peptidEWT:d\‘)\N/[CDEME - peptid9w:\ﬁ?\xj
94. The major product formed in the following N
reaction sequence 1s 1. XH =-OH
2. XH =-(CH,);NH
1. MeOH / H* | 3. XH=-p-(C¢H,)OH
O oH 2. TBDM;CLIU equiv) 4 XH=-SH
HO/\g ; .
HG i AibiDFHEO 96. fArIfaf@a fAfFar HA & AT 3cuE A

dauarB &l
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SiMe, 1. H,SO, Ti('PrO),

: 2. TBAF & (+)-DET ”
/\/\‘/\DTBDMS ——

& CH,Cl,, -20 °C

T e T i~ — W
1. A ou B A OH 97
. — - W - e = W\
2. A X"~oH B & OH
5 /L =

A on BT\ _/ T\

OH
O

4. A = \_/:LOH

96. The major products A and B in the following
reaction sequence are
SiMe, 1. H,SO,4 Ti('PrO),
= 2.TBAF (+)-DET "
~ 7 oteoms t-BUOOH
OH CH,Cl,, -20 °C
1. A= A~~~ oy B= 7 ToH
2 A = WDH B = /\/CIJ>/\DH
. \_/\ <
T A= - B= ==
OH
3 /A i
’ A= B =
OH
LAOH
, 98.
97. Trafaf@d f@Afshar & Avgadd A dur g
391G B
OMe
1. LDA (1 equiv.
Br (E) 4 ) = [A] = B
2 MeO,C”~ > CO,Me
[A] = @/ COEME
COEME‘
CO,Me
CO,Me
A= @YCOEME @COEME
COMe CO,Me 98
OMe CO,Me
[A] - COEME COEME
COEME

4. OMe CO,Me
[A] = ©/J\COEME B =
S

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

OMe

@\/”COEME

CO,Me

ik 1. LDA (1 equiv.)
: equiv.
2 MeO,C” > COo,Me
1 OMe
Al = 2 COEME
CO,Me
CO,Me
COEME
% OMe
©
A] = M
[A] Q‘/COEME g\c% ©
COMe CO,Me
3. OMe CO,;Me
[A] = CO,Me COZME
e COEME
4. OMe CO,Me
[A] = @A\cozme @\ CO,Me
CO,Me

ffa@a 3fAfear & fov @@y Avgadr s
3rq|qﬁ3ﬂTmﬁT—rm% Erer%‘f

\/ﬁ)“\ NENOZ \/ﬁ)\
Bre I‘_~I;§9
SR U R O )
e N
N
S

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

NH2 Br

NENOQ
-
HBr



| \/E\)OI\ ” E i

-~ “OH \/\<{/

- O

Bre N:—?

NG A
e \/\4@
N
©

99. fAFATATET TUCAIUT H A & SoldcIHISFolIh0T
I YUTTell TAUT HET 3cdie B &

H cat. OsQ,
heat = | NMO o
A ™
H
1 ' oH
7N
A = (4n) e, dis B=
XN
t, OH
2. N oH
N
A=(4n+2)e,dis B=
XN
Y TOH
3. ' OH
PN AR
A = (4n) e, con B =
NS \
4 OH
4. N oH
= LS
A=(4n+2)e,con B-=
N ¥
t “OH

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

are
H cat. 0sO,

heat = NMO
: I - B
A N

H
1 - OH
-2
A = (4n) e, dis B =
NS
L TOH
H
, ~J_oH
A=(4n+2)e,dis B=
XN
Y, OH
1 OH
3 4 L
A = (4n) e, con B =
X

28

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

l, OH

100. TAFaTeli@d JTATRAT v H AET 341 A
Jar B g1

O\
@[ o :
0 "/

n-Bu—— - A - B

1.

then HEO (PhSP}EPdCIE
KOH

A= n-Bu‘ﬁ\B(OH)E B = ﬂ-BUM

2 - n-B —
A= MEUNFSBoH), B= n-BuN
3, A = n-Bu - B(OH)E B = H-BU\:/:/

4.

— n-Bu B(OH —  n-Bu —
A=mBu_ BOHE  B= mBU_ =\

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

O"ﬁ.
C[ e 3
O NS

Nn-Bu—— = A = B

then HEO (PhSP)EPdCIE
KOH

A = n_Bu‘\ﬁ\B{OH)E B= n-BuM

- n-Bu__~ =
A= TTEUNT BOH), B-= n—Bu\#\,)
_nBu_ BOH, B= nge \:/:/

- n-Bu B(OH - n-Bu —
A= By PO B= MBY_ 4\

101. 1 —D T HGdr gleleh & Uch FdlecH o
TSI Felddl &l FATATA & [T T 9 &

1.

T TSI Bold hdd TH Fold o

Fifeh AT Th HH Hold gl

T MBI Bold shddd [AYH Feld o
JeITY fa7a Uk TH Beld gl

38T Belddl Sl s TH-TH
TATATT 8T &

AT 31891 Bold [AYH HeTAT TH
holdd ¢ Fdifeh [dHd Tdh HH Hold ol




101.

102.

102.

103.

103.

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

1. All the eigenfunctions are only even
functions, because the potential 1s 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
symmetry.

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

Th gl g8 & 1—-D ,2—-D a3 @
3 — D gel 9@l H giddid dar YUH 3cdioid
HATATIHT &I FA3 H e (AE) & foT

HEl HYUA g

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—-Dbox) =
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, is

1. AE(1—Dbox)= AE (2—Dbox) =
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—D box)

U6 faHT FdaecH T 3Edl glels U
fasra Ax°® @ aNfdd g1 Reaad raear &
Far (AEW) & T guw #ife i @i g
. AEW >0 9=q <1

2. AEM <0
3. AEMW =9
4. AEMD > 2

A one-dimesnsional quantum  harmonic
oscillator is perturbed by a potential Ax>. The

29

104.

104.

105.

105.

106.

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

1. AEW >0 but<1

2. AEMD <0
3. AEMW =0
4. AEM > 2

Ard TOF caRT Tlelle] I AT T J¥dd
frar a1 §, I8

H\ /H
H/ \H

1. ode IR G@hT §

2. hdd AT IfHhT §

3. IR YT UHA el gfehd g
4, F IRTHT g 3T o AT TfHT §

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

L/
\

-i..\
H
H

ol

H

\
/

1. only IR active

2. only Raman active

3. both IR and Raman active
4. neither IR nor Raman active

ffaf@a & @ I7A S9d Qe el <™
dar gAAT ST §, 98 ¢

. CH,, CH,CL
3. CH4Cl, CH,

2. CH,CL,, CHClI
4. CH,, C(CH,),

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

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

Ueh oo THE (P 4) Hr 3TAFTOT ROT H
3791 o & gl

E X, e | X
B, 1 1 1 1
& 1 —1 1 | -1
i 1 -1 | -1 ] 1
I ? ? ? ?




106.

107.

107.

108.

108.

109.

[, & X THAAETT §, HAU:

1. 1,1,-1,-1 2
3 il 4.

2,0,.0, 1
l,—1,1,-1

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

E X, Y | X
I 1 1 1 1
L, 1 = e
B 1 =1 | =4 | 1
T, ? ? ? ?

The four characters of Iy are, respectively
1. 1,1,-1,-1 2. 2,0,0,1
3. Lyl 4, 1,-1,1,-1

NS HAolsh & U 7wy > m, Solacliae
THAUT A Foll 4.8 eV & gt [AcEnd & o

& 3eddld my — 3 GHAUT & foT FaT gl
1. 2.4eV 2. 4.8¢eV
3. 9.6¢eV 4. 14.4 eV

The electronic transition energy from m; — 1,

in propenyl radical is 4.8 eV. Within the frame
work of Huckel theory, the transitions energy

from 1, = m5 would be
1. 24eV
3. 9.6¢eV

2. 48elV
4. 14.4 eV

Haur "Ca& T g-aumeh H#AA: 5.6 94T 1.4
6 TFAHIT &1 Ff & Teh g AT & fav 'H
600 MHz W 3ffdlleel &ar &, a C &
3HeTeTe gIat

1. 2400 MHz 1Y
3. 150 MHz X

2. 600 MHz WX
4. 38 MHz WX

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

mgm?rﬁﬁmw JITEAT & ToIU UG
P, 8l 0K W 38 d 3T & Teh

dlec o fohecol I 3TAY Teclul g

1. kB In1 2, kB In3
3. kg lIn5 4. kglIn7

109.

110.

110.

111.

111.

112.

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. kglinl 2,
3. kglIn5 4.

kg In3
kg In7

{§Y do8 & delel H,
dG = Vdp — SdT + fdL
AT d a8l & @ $la-ar I g

LG, =G,
2 (50, = (ii)
. (&), =" @—DN
(&), =G,

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

L G, =),

Q.Jl'-’:*.:
¥
S
=
=
|
|
——

IR fadeT U, Fall JaEAT3T E, 94T E, #,
SHA: 2 AT 3 Juysedr & Ty faaRa &1 3

U FolT FR E, AT TH Fo TR E, FH @
ar ATSshITCCl ST TE&AT &

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,, 1s
1. 4 2, 12

3. 96 4. 192

3 3T &1 U Ald & & G@v = gh
9shdA (ABCDA) &, fdeg A @ URFH N TR
3chAUIT TRON @ IoRar g1 WhA H o
AT FT FI
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J_ & foT qa-37AAT fdegd ags ae (emf) &
o V2T B g 1€ . —0.850V 2. +0.044V
= Y 3. +0.0850V 4. —0.044V
= V,4 A < D
[ i . 114. The predicted electromotive force (emf) of the
Ty mwmseistie T electrochemical cell
I. R(T, -T,)% Fe(s)/Fe“*(aq)(0.01 M)||Cd** (ag)(0.01 M)/
El Cd(s) is
2. R(T{ +T,)-= 0 _ 0 _
( 1 T Z)Vlv (E(FEE+/F€) = —0.447 V and E(Cd2+/{.‘d) —
3. R(T; + T)In 2 —0.403 V)
1
B Vv, 1. —0.850V 2.  +0.044V
% G —iging 3. +0.0850 V 4. —0.044V

112. One mole of an ideal gas undergoes a cyclic 115. TF sSgad & [oU Heafaf@gd Jex I8
process (ABCDA) starting from point A 2

through 4 reversible steps as shown in the IART &
figure. Total work done 1n the process is * *
l 3{UTAT < Ao Igfd (g.mol )
E V, 3 > 1C &
S Y
S } 50 5000
VIT A e D 75 6000
} +—
Ts Temperature T2 SREET & ol IRSldd I&IT IEd Ao
, R(T—T)E geld (M) &
= SNy 1. 35200 2. 5600
2. R(T; + Tz)% 3. 5800 4. 6000
1
\%
3. R(Ty + Tz)lnv—j 115. A polymer has the following molar mass
v distributi
Number of Molar mass (g.mol )
113. T w-m & faaaa &1 fafse molecules
Arelehdl 02 Q lem™! 8§, dar a0 Aadme 50 5000
0.25 cm™! 81 TaeraeT &1 arelehdr & £ 6000
-1 —1
L 1254 2. LO{ The calculated number average molar mass
3. 08071 4. 2.0071 = :
(M,,) of the polymer is
1. 5200 2. 5600
113. If thfe specific C{:lr}lduct_a;lce of an electrﬂlyt_e 3 5800 4 6000
solution 1s 0.2 Q7 "cm™ " and cell constant i1s
_‘l - . . ) .
(1)'25;?5 d_ﬂ}e conductancezot tile(:)s;;l_litlon 0 116. TAYH oF€1&T Tdhsh Ao & (123) dall & HEZ
LT JUFHIOT § HeALM:
114. TacgATATei Hef [. 1.56 nm @ 1.04 nm

2. 1.04 nm dAaT1 1.56 nm
Fe(s)/Fe*"(aq)(0.01 M)||Cd** (aq)(0.01 M)/
: 3. 3.12nmdAr 1.50 nm
Cd(s) 1s
4,

—0.403 V)



116.

117.

117.

118.

118.

119.

32

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. 1.56nm and 1.04 nm

2. 1.04 nmand 1.56 nm
3. 3.12nmand 1.50 nm
4 1.04 nm and 3.12 nm

ToollsH 3cURd fAfhar & foT (1/23) VS
(1/GaESe Hiegdl) H Ued Tllg dAT 3d: TS
HAA: 300 FAT2 X 10° §1 3T TeaisH & fT

AShfog-Heed [ERTe 39 3ITRTHAT H &

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

1. 5x10°M 2. 5x10°M

3. 1.5%x10°M 4. 1.5x10°M

Th y 56 deld & ga #A R, Bsam r
MATPR hIeX & Hecl A (Py,) E IR
a1ed &1 (P,,;) ¥ AT ¢, 98 &

. Pp=Ppy—T 2 P =K@+

r r
_ ¥ . Y
3. Pi — ﬂut_; 4. Pin_ ﬂut'l';

The pressure inside (P;,) a spherical cavity
with a radius r formed 1n a liquid with surface
tension y 1s related to the external pressure

(Pyy,¢) As
2y
l. Py =FPoyyz——

y
% Eg= out —

. 2y
— T out +?

2. Py
) 4
4, Pin_ ﬂut'l';

A aar B & #Aey dfAfear [Bffes urRfas
Hleg I3 W e FId AY Mg AT I=4T g
Hishs RO H gAleey @

different

initial

The data are listed 1n the table:

119. Reaction between A and B i1s carried out for
concentrations

corresponding half-life times are measured.

and

120.

120.

Entry [ [A]o(uM) | [Blo(uM) | t1/5(sec)
| 500 10 60

2 500 20 60

3 10 500 60
4 20 500 30

el &I 39 YR F&Ud X Thd o
1. k|A][B]
3. k[A]?[B]

2. k[A]?
4. k[A][B]?

Entry | [A]o(uM) | [Blo(uM) | t1/,(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]?

FATRIT AT+ B~ & fov e [uas &

HqFAY 3T g & 3 (R S@w) 59
XGT T 3HTEOT AT &, 96 ©

log k
(=

v

ls 1 2. 1
3. 1 4. 1V

The plot of the rate constant vs. ionic strength

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

-t
EHO i
\Y)
VI
. 1 2. 11
3. 1 4. 1V



