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ATMPART A

U T5%h of oids | drell U &GN & T A
I UhHST & aU 3HR qEr AT uH o
(r « 1) BSIr arel gdel @X ¥ §er gl &
A F g osHl TR & G wER
AIMHT T A TH W ddedT gl IAh
gFR # 10 dFvs o9 gl fea afa (9fa
JF03) ¥ T5HT @H F 3R Fgar g2

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

5

A boy holds one end of a rope of lengthnd
the other end is fixed to a thin pole of radius
(r « ). Keeping the rope taut, the boy goes

around the pole. Each round takes 10 s. What is
the speed (in units of’ with which the boy
approaches the pole?

r ml
1. - 2. -
3. 20m(r + 1) 4. @ N

e’

et @ R A, 8x6 AT i Sndred
A AT & AR B R 57 IERIE]
STl § & g7 &1 Fig o H19T Wrelr G 8Tl
n & A AT o] = '
1. 56 (2. 12
3. 24 4. s

4,
o

,!‘r'.

around the pole causing the rope to get wound /

The smallest square floor which can be completely

paved with tiles of size8 x 6, without breaking
any tile, needs tiles.{Findn.
1. 56 2. 12

3. 24 ] 4. 48

Zmﬂ'mmﬁmaﬁwamw
SH e 9T ¢ T 98 1.75#HeT IS T
q—g*aﬁz‘z(anﬁ?h?.ﬁ@raiﬁwa:\m@ﬁ

SETIN

1. 1#RT & NIr &A
2. 1#HeX ¥ g=r fee
3. 18X

4. 1.2#eT

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

1. slightly less than 1 m

2. slightly more than 1 m
3. 1m
4. 12m

1183 o9, 8 ¥ =l ik 208 3 =
IIATHR FoAeh H 5 Tl TS deh grelr oI
| o0 woreR & 18 fror @y e 21
HET Aferr sl S §1 S§ e

Tdg hdell IW 3‘611’r'? r
1. 8.83#r 2. | lodg#r
3. 19 "4, 0 G

A rectangufar flagk of length 11 cm, width 8 cm

and,height 20 em 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 ttseri

in water level?
g 8.8cm 2. 10cm
l1cm 4, 0Ocm

SRR, FTE) e & wex w
THA JTAGEIT aTod 3ol o HEN &l SAsd
g P T § @ Fia-ar suaT TG@r g2

Population

Short (Height)  Tall

“\‘@

1. SEEAT T FO18 d UR A HI5 Jg-a«y
oTer 8l

2. god afFaat i e 9y afFaAr Hr
ASTS F Fr AR gl T FHIGT B

3. @9 T gooh AP T T&AT o T AR
afFaar & s g

4. FEIH AR T ACIH olaTs dlel oFiad oTal 8l

Aneay (WB1am) BN
uonejndog

Contours in the bivariate (weight, height) graph
connect regions of approximately equal popula-
tions. Which of the following interpretations is
correct?
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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 AT TRId & fagai P aar P& o
T aifdeler a&q @1 gy gufar am g, aur

s Rt @ 1 dwvs & deww w [

Rfcead frar = g1 @ & @ Fila-ar saa
e 87

-,

1. 7Ifd THgART g g~

2. RAWP,& &= #r Afad P{aur Ps&
i i afa F 30F g

3. I & FRUTLP, T P, d& S I
ol & )

4., RY P& AT
frar Srar g1

-

Vot ofy & o

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

3. 120

The motion is uniform

The speed between &d R is greater

than that betweensRnd R

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

4. The sectionfto P, is covered at the

slowest speed

N

T o TRR & 3&RIA 90 km d& 39IT
fohar ST FuAT g1 UH T yEd faufear
g fhael 3fswan g (R #) aw W
gohdT & STafe 3T Hﬁﬁﬂ'ﬂ”faﬁ?#ﬁr g7

1. 180 { 2. 90 - ¢
3. 120 4. 270

A new tyre can be used.for at most 90 km.
What is thegmaximum distance (in km) that can
be ‘eovered'by afthree wheeled vehicle carrying
one,spare wheel, all four tyres being new?

1. 180 2. 90

4. 270

5m x 2m H19 $ FA A ae wie

'8 20, kg &1 3EH Scm X 2cm A &

10008 53 o §1 et & R WT @
s (kg ) e 22

1. 10 2. 2
3. 19.8 4. 18

A plate of 5mx2m size with uniform
thickness, weighing 20 kg, is perforated with
1000 holes of5c¢m x 2cm size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 1938 4. 18

Th 5cmx 5 cm WWWW
FMaY TS H 0.5 cmaaE i i®Hax
fohdelt deeTpR Uf¥aT & @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 end cm inner
cross section?

1. 99 2. 121

3. 100 4. 105
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10.

10.

11.

11.

12.

12.

13.

13.

ar eI & APT, 11% T g 9 & g &
T & SR gl 98 §EAr 25 & ot & (5)?
FH g1 o O FEAr F 24 9faRd F ar o
g 937 &IT & Y &7 Igrer v § 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 10 cMAY & Uh ol g8 #

fohciel 3mIAeT Her ol 872
1. 40m
3. onm

2. 04m
4, 40m

If
What is the volume of soil in an open pit of size,
2mx2mx 10 cm?

1. 40m 2. 04m

3. On 4. 40nm

AT B e A & fow sinA:cotB_}'%l?
1. A=B=0 2, A:m:ﬂizi
3. A=0B=C 4. Aéfz,‘i,B:o

2 =

For which values of andB issin A = cotB ?
1. A=B=0 “,2. A= B——
3. A=0,B=§ ‘. {A—g, =0

et et 3 A Ry faeier wdY andt €2

1, IS &5 Wl Asgoe Rfhcar e

S IR ST E, Al 3EE SieTerar Sy
HIEG I

2. T frh ARy Brer o ¥, A
3T JEITAT ST B

3. I Fg i FA §, @ 98 qUich ar &
faafoa g &

4. E S qoltes faww g, aF a8 quite ar
o fasnfaa a&r granl

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

14.

14.

A

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. Ifaninteger is even, it is divisible by two.

4. If aninteger is odd, it is not divisible by two.

12 cm3fsTT atel &t & aRT il & x 8 arel
At P P, dcIANd ToheIRT PI FAZA Teh
GGG ﬁ?%?—ﬁé?ﬁfﬁﬁﬂma?ré?

T x &1 AT 9d3?

1. 6cm
3. 3cm

2. Zcu‘\ .

{ 4. 4cmg

Four small squares of sideare cut out of a
square of side 12 cm to make a tray by folding
the edges. f What is the value xofso that the
tray-has the‘ maximum volume?

1. .6cm 2. 2cm

3. 3cm 4. 4cm

e A 3R B U# g ¢ & I &
T & ¢ i v & Gur 7 iz
A Bl T A8 km/hdr fga arel &
H?T'B‘ekm/hﬁrﬁuamﬁa‘rsﬁgu, A
30fAsc uearq B & fAear § ar ¢ fr

oS fohcely &7
1. 1km 2. 4km
3. 3km 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

Tsh o 1 ol WArs s =T &7 e
T § OA TUT OB RER wead ar Feard
¢l g Cgea W &ua B

cB

FIT ACB &7 AT FaT3?
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16.

17.

17.

18.

fuifa a6t frar S Fepar
3
60
45°

PN P

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. 4%

T g gfaal gt 9l & e 3N wEy A

mﬁw&rﬁr@ﬁwgﬁwmagﬂ?

1. 3rEdTE &1 Joer 7 oier it awegr
fegar 1 “AJ*

2. 3R i geer F dter st de
fe@miy &am| -

3. GiYr g TATRT H Fig A gl AT ST
Tl { ~

4. q‘fﬁﬁwﬁm%r?r#%ﬁw
qﬁa—mg‘m’rhﬁ

If a plant with green leaves is kept in a dark

room with only greeFx 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 wilFhave above normal photosynthetic
activity

U giFd fRdl AR § Al B oar Sl
Tear g1 22 e A ¥ For gl SeiR
FT gold 18IMH § dar 18 e A ¥ Far

ol SN T gt 22 7A gl et A &
hieT-AT YT TET 872
1. 223 1 SN # 189 &1 Sieiv ¥

%ﬂwmﬂ’lm%l

2. 22K &SGR H 18FE N ok ¥

1—11 IO SATET AT ¥
3. gl SIoiRT & el &I AT FAA g
4. 223 SR H I 18T B
Stofte # L aom e e ¥
'r’

. A person purchases jfwo chains frem 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? g

1. 22 carat chain contai@zflstimes more gold

“than 18 carat chain

2. 22 carat chain contail?laf,times more gold

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

4. _1.8 carat chain contai@zflstimes more gold
{ than 22 carat chain

. WOdr 9iAATT ISy
21 7/\d 20||U G/\D T O E H
» A z
?
E J F
A 1 1 X 26 ¥
1 5 15/\8 2 2. 15 5/\2 8
+ +
1 6 10, 6
26 y4 Z 26
3. 50 T0A2 12 4 B 6Ns 15
X X
5 6 2 0
A 1 y4 26
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19. Find the missing pattern

20.

20.

21 7/\d 20||Uu G/\D T 0O E H
X A Z
?
E J F
A i 1 X 26 +
L 5158 2 2 M5 Az @
+ +
1 6 10, 6
26 7 7 26
3. [0 10AZ 12 % B 6Ms 15
X X
5 6 2 0
A 1 7 26

4
v & ot & O 7 98 el axg 4 Sfiaroy
T S ¥ AR ey & wad BFwe S ¥
dqer AT VE ar e & 8 Rla-ar s

@ & !
1. Simal > Sage 4
2. Vsmal > Viarge . {
3. SV)smat > (FV)iarge
4 Vi < Ve

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

1- SSmall > Sarge |
\e{small > Vlarge
(W)small > (gv)large

2.
3.
4. (S/V)srmall < (S/V)Iarge

21.

21.

22.

\

ATMPART B

adr s # eafatad sfsfeans
A7 ¥ Fus T Hra-gee gaifas gl

1. 92U235+ Onl S 92U235_|_ Onl

5+ onlé 92U236

+ onl > goTh232 + 2He4

+ On1 S 35Kr94+ 56Ba140
f

Among the following nuelear seactions of

thermal neutrons, the cro‘gs ‘section is

highest for f i

+ ot > o U + o0
2. 92U235'+ on19 92U236--
3. 92U235 T onl' 9 goTh232 + 2He4

4‘ 92U235 + Onle 36Kr94 + 56Ba140
r

2.
3.
4. + 20t

+ 20n1

m"aﬂﬂﬂ?—r & 3T Neq & AT
& T TIFCA-THRA AN 3T

iy‘e‘,a's'%

1. TFdford 3 vs Ui WHIee
2. 3mA(1l) vs 1,10 Rrtweireier

3. Fraree(ll) vs WRAESd - T

4. fara(ll) vs SEARETaTS IS

Spectrophotometric monitoring isi0t
suitable to determine the end point of
titration of

1. oxalic acidvs potassium permanganate
2. iron(ll) vs 1,10-phenanthroline

3. cobalt(ll)vs eriochrome black T

4. nickel(Il)vs dimethylglyoxime

23. YUA HTAHOT Foft fodsh fow gerad

23.

G
1. Br 2. Se
3. P 4. As

The first ionization energy is the lowest
for

1. Br
3. P

2. Se
4. As
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24,

24,

25.

25.

26.

26.

27.

ClOs, XeO; dar SO; # & AT amepfa
LRSI T

1. CIG; aur XeGs

2. XeQdur SG;

3. CIGy qurSGs

4. SG;

Among CIG~, XeO; and SQ, species
with pyramidal shape is/are?

1. CIGs and XeQ

2. XeG and SQ

3. CIG; and SQ@

4. SG;

31NN TEATRIOT 3R & &7 # BFs
&I A TAHR 3cUeel HT 8, 96 ¢

1. FITHUTIT 2. eI
3. FEfAh Heldh 4. UG Heldh

The role of Bk as an industrial

polymerization catalyst is to generate

1. carbanion 2. carbocation

3. organic radical 4. cation radical
|

PR dgat & fe grafm S

(hael FE9eT AA) IgoT HT HH G

A. [TiFg]* B.[CrR> C..[MnFg*

D. [CoR]*

1. D<A<B<C

{ 2.'X<A<D<B
3.BxA<D<GC 4.

<B<C~D

For the following complexes, the increasing

27.

28.

28.

29

29.

order of magnetie,moment (spin only value) is

‘A [TiFg* B. [Crfze]"*. C. [MnFg]*

D. [CoRy]* .
1.D<A<B<C
3.B=A<D<G

AECIHRHA cHh v T8 HIT ¢

1. I8 Th HEH WA B

2. 3RRT T FSEHIHA ¢ H THeaT HET
9T grr gl

3. I8 TS Ead WA TAT STl dgsh ¢

4. Ig SIS T HIE UAT dged T
T Bl

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

30.

30.

The correct statement for cytochromis

1. Itis a non-heme protein

2. The coordination number of iron in
cytochromec is five.

3. Itis a redox protein and an electaamrier

4. It can store or carry dioxygen

SNR dar XeR,0, & saifafaar § sasr:
1. 3 Jeid aUr g delr g

2. TISHADT TUT TTHerb

3. TeT dellg Tt FaFAAET gfc

4. TTSHORRIT TAT FrEAEET afafRAg

Geometries of SNfand XeRO,,
respectively, are

1. square planar and square planar

2. tetrahedral and tetrahedral
3. square planar and trigonal bipyramidal
4, tl'etrahedral and trigonal bipyramidal

§C9-(CO)1H ¥ IR TeeH 7 2121, 2062,

2043721, 1934 cnt W ¥ Rad §

po‘(coio F VWFeH & veop (cnit )
geaifaa g

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

The IR spectrum of Co(C¢H shows

bands at 2121, 2062, 2043 and 1934'cm
The veop (in cm?’) expected in the
spectrum ofCo(CO)D is

1. 2111 2. 1396

3. 2053 4. 1910

Brasearer BedT foees &9 & maifts
TUfAcd grcd & arelr d-FETF o

1. d,? 2. dy
3. dXZ 4 dyZ

In trigonal prismatic ligand field, the most
stabilizedd orbital is
1. d?
3. dyz

2 . dxy
4. dyz
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31

31.

32.

32.

33.

33.

34.

Solael-3gMdT  gUled & 3MUR W
il § & Faw Gga adifts
ITEAURY §

1. [AI(OH)e]** 2.
3. [AIFg* 4.

[AI(NH3)e]**
[AI(NCCHg)e]**

The mostunstable complex on the basis
of electreneutrality principle among the

following is 34.
1. [AI(OH,)e* 2. [Al(NH3)e)*"
3. [AlIFg* 4. [AI(NCCHg)e]**

l, % Soaclae TaeHA H 520 NmM™
C
1.7

3. deoile

2. et
4. B /

The band in the electronic spectrum of | |
appearing at 520 nm will undergo
maximum blue shift in
1. water

3. benzene

2. hexane
4. methanol "%

R F o L 4

1 a—z)?rrgg’rﬁ?hawamqhaﬁr

2.79Eqd d=5 aur d-d HHHAOT

3. a—aﬁmﬁwaﬂﬁtmaam
HHAUT dcd {

4. 3 TUEAReT a2 10° L moltemi? 35.

Fife A AreBTAMTHAT

i

EM ismatch amongfthe'-following IS

1. Sharp transition and fluorescence in
lanthanides |

2. Broad bandslardald transitions

3. Very high spin-orbit coupling and
transition elements

4. Charge transfer and molar absorptivity ~ 36.

of the order of 1DL mol*cm™

Aef@a & 9 3 S El gcada
TWeed # mlz 729 3R RET &ar g,
R

M J ok
UGN &
Among the following, the compound that
gives base peak at m/z 72in the El mass

spectrum is {

The following molecule has

HO,C ’

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

AT Ui 3cure Teeisg3ier
HO
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36.

37.

37.

38.

10

g T
1. cdfe 2. TS
3. fogateT 4. Ueheliss

The following natural product Enterodiol
IS a

2. steroid
4. alkaloid

1. terpene
3. lignan

ff@a geasihar fT aTRIAr &l
el A B

I\ Y N
H H N

A B c
1.A>C>B 2.C>A>B
3.C>B>A 4. B>A>CH
The correct order of basicij& {gr the
following heterocyclesis ¥ 4
B Y TN
ol Lk

H (4 (
A B c
1A>C>Bi- 2.C>A>B
3.C>B>A 4. B>A>C

ﬁmﬁmmgmmm

conc. Hy,SO,

&™)
|

of

RO
SOzH
2. OH

SO;H

38. The kinetic

HO5S

4, SOzH

OH

product formed in the

following reaction is i

OH conc. stq{ )
&
iy \ ,"SO3H

\ j SO;H
( HO3S
4 SO4H

30. fafaf@a @@=t & & g8 v, o difde
A & gaTfie TRl §® 90T & EId S §

o
Me=—( i>—OH
¢!

1. OH
Me\LOO
2. Me\Loaj\OH
e
(@]
o/Q/OH
4. Me

OH
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39.

40.

40.

11

Among the structures given below, the

one that corresponds to the most stable = 8_2_2_?_9_8

conformation of compound is

Me-—<2:><OH |

1. OH

!

Me\LOO \ g
41. farfafad A & e sgEa °C
2. Me P57 oH NMR srea & Ofgfa Reerel fr aear §
3. MC
0
o OH
M
4. CO ‘,/‘( . 2.
o) /  3.59 4. RE
OH f f

41. ml'lgfﬂe number of signals observed in the
roton decoupled®C NMR spectrum of

HhieaR 3nfPash fdeca (FMO) Rigwid & el _
}he following compound is

ITEN  FECSeT & Hared  3ifted
yofas  anfdeer  (HOMO) fefafaa
L

JAfAfrar 7 § ¥
X hv .
_ 1. five 2. six
e » 3. ten 4. thirteen
Stiiiiaan
. 42. AFIff@a FEfaaar & Tariica &1

|

MeO
3 MeO. @
o | 148444 e
A B Cc

Sy I 5 q
1.A>C>B 2.B>C>A

\ 3.C>A>B 4. C>B>A

According to Frontier Molecular Orbital

(FMO) rTheory, the Highest Occupied 42, The correct order of stability of the
Molecular Orbital (HOMO) of hexatriene following carbocations is

in the following reaction is MeO

MeO. @
S v, MeO\)Q @ \(
-
A B c
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43.

43.

12

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

Teh YR Yl e Aifdrh T gaor
gulieh +40° 81 +32° &1 ¢auT ol gl
arel Teh e T el QExrar &

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

An optically pure organic compound has
specific rotation of +40 The optical
purity of the sample that exhibitpecific
rotation of +32is

1. 8% 2. 12%

3. 20% 4. 80%

45. FiaH PH I diffir &1 il QF &Y

7% IR d=iet 3mgfeat (cm') & @ e
3
P P Fred Q
0
I é A | 1865
)
I &/o B | 1770
i | 0<%0 ¢/ 1745
T f
1L1-Bll-Ciln-A "
2.1-C; Ij_--A;fIII -B
3l -G IE-B; il - A
C; lll-B

fArfafEa sfaferar & e geg 30 § /‘( 4.4-A 1l -

& ?i
ooy Q)Y

The major., roduct formed in the
following reactl n.is

M
'e%
e

MeOH

%

45. | Cofrect match of the compounds in

f

Column P with the IR stretching
;gquencies (ci) in Column Q is

- Column P Column Q

f o)

I é A | 1865
o)

I &/O B |1770

0= _0

I V C | 1745

1.1-B;lII-C;lll-A

2.1-C;1l-A;lll-B

3.1-C;ll-B;lll-A

4. 1-A;11-C; llI-B

46. fAafaf@a 3 g arem gy Fefas

AfAew ¢

'H NMR (400 MHz):8 7.38 (d), 7.25 (d),
1.29 (s) ppm

:

;
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46.

47.

47.

48.

48.

'3. NH,CI

13

3. Br 4, Br 49.

49.

The organic compound that displays
following data is

'H NMR (400 MHz):8 7.38 (d), 7.25 (d),

1.29 (s) ppm 50.

2k

Br 4_ gBr /
i 51.
L.
- i
Fefarad & & 3 mﬁr @mmﬁr
T E, a8 &
1. BH,Cl _ 2. CH5Cl
3. NH,Cl (4. HOCl
- 51.

The molecule with &, axis of symmetry
among the follo%/ving is

1.BH,Cl L 2. CH,Cl
f \ 4. HOCI

ﬁmﬁ@aﬁ#'ﬂa’rww 50,

e W] IR Tchg.cH TET, 98 &

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

T

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

1. H,
3. BrCl

2. HCl
4. CS,

BCly # ST &l
1. sp GOT §
3. sp3 TR §

2. sp?EROTE
4. HTg HHIOT TG

Boron inBCl; has
. sp hybridization
. sp? hybridization
. sp3 hybridization
. no hybridization

A WDNBEF

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

| quantum numben = 6 is

2.6

1. 42
m 4. 36

%472

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

1. [B,C]=0 2.[4,BC]=0
3.[B,AC]=0 4.[C,AB] =0
Affd # a a8 Fa29 & (A &

giEr 3 §)

1. A2 & 37T A HUNCHS & Fehal &1

2. A% & 3TAA AT HeT UcHS g &

3. AT FIS 3N IMSAT B A2 F AT
Telel el &

4. A2 & =9 AT aFAS & gad 2
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92.

53.

53.

55.

/1. 2ppb "f

14

The correct statement among the

following is (A is a hermitian operator )

1. The eigenvalues of4%2 can be
negative.

2. The eigenvalues ofd?2 are always
positive.

3. No eigenfunction of A is an

eigenfunction of2.

4. The eigenvalues ofA2
complex.

can be

fonEeel &1 Uesheh Aol H GATUBN/AT T
Th g F TIT A §U HR el o
ST, @ & Siead U A H S
ITdA & U e g

1. V31
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 vqlume
occupied in the body centeredi cubic
structure is | ¢

1.3 2. ¥2r |} §

6
T

3. =
6

o ¥ o ¥ AR W AR T P %
A9 & 3.2, 5,2 TUT 7.2 ppb Pb &Iw
% Pb ¥ A HAEE RAde §
\ 2. 4ppb

3. Oppb '4. 2\/2 ppb

Repeated measurements Ri in a lake
water sample gave.2, 5.2 and7.2 ppb of
Pb. Standard deviation in the measure
meﬁtu.obe is
1. 2ppb

3. Oppb

2. 4ppb
4. 2+/2 ppb

ga-faxrely Framsst T Rdar, v gRome
gl

55.

S7.

57.

58.

1.

2.
3.
4.

UM T HAE TR YU degd gfas
TR H1

U & HEF dlesy dled Fal H
U & FEH R I

Ul T 3T T

The stability of lyophobic colloids is a
consequence of the

1.

2.
3.
4.

electrical double layerfat the surface

of the particles. P

van der Waals force betw’égn the particles.
small particle size.

shape of the particles.

Wmmﬁmﬁmmw

dvqlch AretahdT| (Ay) orF 3@ & ured
i ST Fhl &, T &

1.
3;

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

A vs.C
A vs.C?

“fﬁe equivalent conductance at infinite

Ueh THFUT giRed

gill]tfon of a strong electrolytéA,) can
e obtained from the plot of
1.

3.

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

Avs.C
A vs.C?

W%ﬁvﬂw-

g AR @efa(M,) & 9R-3\a AeR
Tefa (M,,) &1 o ey &, a8 &

1.
3.

— Mw
M —T 2 n=

— 2id, 4., =

E|
SIS |§'

w

The number-average molar m&ss,) for
a monodisperse polymer is related to the
weight-average molar mag#/,,) by the

relation
Wi _w N A Mw
1. M, =— 2. M, =—+=
_ 3_ _ 4
3. M, =2M,, 4. M, = M,,
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58.

59.

59.

60.

# | Fr gregar TR gedar afcdsed &

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

15

For a sequence of consecutive reactions,

ky I k,

A P

the concentration of I would be, by

steady state approximation

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

Tedr fored @A 8, 9% §
3. X umny
4. PV+Z,UiTli

Enthalpy is equal to

3. XUy ( :
4, PV+Z,ulnl q‘.ﬂ"
J'
TgalegfFe3ianss gRET W @
1. O ol
| NH (
HO /§

2. O
HO rh/go
0
!
5
Y OH OH
r
3 ZNH
HOL o N)%o
OH

4. Z > NH

HOL o N o
o)
OH OH

60. The structure of ribonucleoside uridine is

1 0 {
"
| j“: {

HO o

@ J

OH _
24 (o
& | NH
/ HO [:/go

| o)
| I
[ )
\g OH OH
4 Z\NH
f HO e N/go
s
OH
4, Z “NH

HO_ o N/go
o)

OH OH

HATMPART C

61. A ardfg fagelwor g% @1 RIEX awe

fArfaf@a & @ ok ar 3 & A
gl &

A. Tefa & a1fa

B. &e i Hefa

C. Tuea/maedr aRada FsAT

T 3N &

1. &ad A 2. &adB
3. AgumcC 4. BaarC
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61.

62.

62.

63.

63.

16

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

3. AandC

2. Bonly
4, BandC

25°C W ey WA fades & fou
Sodeld fQadd u O oet & fov 64.
HIGFA &, TE &

1. QT NO,

2. oW U Ih ah

3. NO,dar ge®ml

4. Oz YT Yeh TH

]

To determine the bond parameters afC25
electron diffraction is generally unsuitable for j
both

1. G and NQ

2. Sulfur and dry ice

3. NO, and sulfur 65

4. Ozanddryice " ’
ol

é@ﬂﬁ%ﬁﬁﬁﬁmﬁwﬁwﬁﬁ
3 91w 3o Uit @ e Rfsw) 4

carcell carce: il
a.|Lu [() |37 3aer
IV & 3fRess
b.[Eu (i) |enfeass =oa & M, 65.
- | Ce (i) [wfergeahra M(III)
d. [ To [ (iv) WE:;{UT“ : g i
A FeIrel T
R EEIC Y
1. a-(iii); b-(ii); c-@i); d-(iv) 66.

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

Match lanthanides in Columh with their
properties in Columil

Columnl Columnl|
a. | Lu (i) |Reagent in oxidatiof
state IV

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

c. | Ce |[(iii) | Diamagnetic M(lI1)

d. | Tb (iv)|Pink in oxidation
state |l

Correct match is

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

Pofaf@a 3 & CH, & a1y o s

¢ g J

A. CpCr(CO) B. [CpCu i

C. Ni(CO) D« Cr(CO), E. Fe(CO)
1. A ,CaumE ‘2. B,CaarD

3. B,CawE ~ 4, A BauwD

LY H
Ameng the following, species isolobal to Cate

A. CpCr(CO) B. CpCu
C. Ni(CO) D. Cr(CO) E. Fe(CO)
A, CandE 2. B,CandD
4, A,BandD

$MB Cand E

J r
‘ . UEE ErIR ] [PM012040]3_ F fou

Rfafd & & s Fua g

1 sgdhr FEAT Ger g &

2 HIEHRYE Hr AT Aaear +5 gl
3  IE I &R @ gl

4. I [RiN]" (R =0fesher a1 el Iu) &

qTy fREeaT 3798 &ar gl

Choose theincorrect statement for the

phosphomolybdate anion, [PM®,d*.

1 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)

fFearsst (An) & QT REfRf@d FuEl w
R fifaT)
A. WSS (Ln) & 396 AnFH +38
31fF 3fTFERIoT aeeT e Hr
318 arR¥ear g
B. Fo An(lll) 3mae d-d Hh#OT e g
C. U0 @ar PuG? &R a1 &1
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66.

67.

67.

68.

17

D. %o ViFeagst & UsAddl gaeufas
el &

T 3eX §
1. AgurC 2. BaurD
3. A BaurC 4, B,CauarD

Consider the following statement(s) for

actinides An):

A. Oxidation states greater than +3 are more
frequent inAn compared to lanthanides)
SomeAn(lll) ions showd-d transitions

B.

C. UO,*" and Pu@" are stable

D. Some of actinides do not havadioactive
isotopes

The correct answer is

1. AandC 2. BandD

3. A, BandC 4. B,CandD

de¢ fAIAGTER p-selieh & deal & faU e
WA & AR AR SAMAAT qur i F&or
fGegamuncAs wlaeadt & Twe & @@ |
TN §
1. PaAaaer safl@Ed qur s
2. PaAaaer sfafif@se qur Feaadi o
3. oo RS @ sty ( '
4, o RS aur MR t"‘* ¢

A
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 pyramigal and basal

T ded T oS- g FomenaRar

A. YT FgFT A & A FATTA
B. perio® B & MY T &)

C. Wﬁﬁm%aﬁ%ﬂﬁ?ﬂ@m%‘l
D. S g 3 & A & A

AT §1
T Sl &
1. ATurB 2. AguiC
3. BawrcC 4. ATurD

68.

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 thie
covalent radius
D. directly proportional to the square of the
effective nuclear charge
The correct answer is
1. AandB
3. BandC

2. AandC
4, Avand D
§

NOT F Br, Th Y TAAFROT el
gAc g, U |, spEy |, mInaEEs
FOMT T &1 Tg-Tohd AT & b
1. Br, Yl l, @l &R &1 $Hd &l &l
2. Br,auml, 2 3l 1 w1 Fd g
3. Br, U 30 &1 F18 I § a9 |, &
4, *Eﬁrzwma:ra:r&m%amlzmw

omplex and J forms triiodide anion with1
iS implies that
1." both By and } act as bases
2'{ "b6th Bg and } act as acids
3! Br; acts as an acid angldcts as a base
4. Br, acts as a base andicts as an acid

grz \_/\'/ith propanone forms a charge transfer

wFel [PA(L-L)(Me)(Ph)] & St f@-mredie
(L-L), PhMe & 319arge faelius @r A
qE AT R, ag®

1. >ép %
AX

2. ~p” " pPn

P.
OO \Ph
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’ .

P’
MeO

MeO P.,,
; ; y O

LI

AN
Ph/ \Ph Fl’h Ph

70. In the complex [Pd(L-L)(Me)(Ph)], the

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

1. ><P><

fsgwreh (P-P) &
-
@B? 4CH Q
CpRu(P-P)H i CpRu(P-P)(CH;CN)|'BF,~ +
pRu(P-P) +Ph)\ 4 o P 1.1( )(CH;CN)]"BF, ph)\

1. SEbfe erERwR
12grsqsmwcﬁmaa
/‘, L 1,3 S weREe
4. 1 4- SRS SR

that is ineffective for transfer-

§;the reaction given below, the bisphosphine
rogenapon reaction is

" UO 4CH,CN
o e

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

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

A w e

72.  3vd au =g Reue d° srsewherhrg Hpat #
I AT e AT ThAUT § A (ML)
1. & aur ' 2. TH aarar
3. I TUTTH 4. @ aurar

72.  For high spin and low spin® octahedral
complexes (Mk), the generally observed spin
allowed transitions, respectively, are
1. two and one 2. one andtwo
3. zero and one 4. two and two

73. o & i AR 3emRer §
A. ClL + 2HO— HOCI + HO" + CI
B. Chb + 2NH;— NH,Cl + NH,” + CI
1. hael AFATATAA T
2. AU (A) duT faemgdhe (B) &
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73.

74.

74.

75.

3. TAerIEe (A) U1 AU (B) &
4. SN Tqemge HUEeT 38 € AU HT

The reactions given below,

A. Cl, + 2HO — HOCI + HO" + CI

B. Chb + 2NH; > NH,Cl + NH," + CI
are examples of

1. disproportionation only

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

a5 & AT & 3ETAR [Sn " Fowe FT gER
dur SfAdr waen g

1. closodar ¢g Hus FaaAAdEr O

2. nidodyr A Fus 9T ufa B

3. arachnoidl Foasfsiiy faiRiAS

4. closoddr AN $Us FI gid BsAT

According to Wade’s rules, the cluster typeand
geometryof [Sn]*, respectively, are
1. closoand tricapped trigonal prismatic

19

f/
J

¥

nido and monocapped square-antiprismatic

2.
3. arachnaoand heptagonal bipyramidal
4. closoand monocapped squaaatipristatic

lJpH > l\]pgw ng:llB(:Ig [llB, ?qh'({ =3/2]

#1 3B 2P NMR&wgo &1 A

1 2.

—

.

bl

AssunwfnglJpH > 1o, the expected’ NMR
spectrumyof l§PllBCI3 [for !B, 1 =3/2] is

|||

76.

(G

f

76.

77.

’

| 1Y

KsCuRy, — aar KCul,, [HiL =
H,NCONHCONH] & Cu& 3¢ fIc sanfadT
e v e & waer |
1. @reewhad, sTa-fRde) Jur (@ 9,
FHATN, 7eA-TEGeA) .
2. (TSI, 7gA-TETe) qUT (T
AN, #gef-feua) *
3.  (raa-gmnr P, ﬁﬁqc—rr) a2
' (aaumm -
@'\qﬂﬂam i, =ge1-TedeT) aur
(Iaaommﬁtr, 3=g-T&ueT)

'geometry around Cu and its spin state for

uks and KCul, [H.L = H,NCONHCONHj],

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 SART & Gfha Tue fr Gl=eT 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
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(His)N o) 0\ N(His)
(Hls)N—Fe(I{ \/Fe/(lll)
(HisN” oO o/ N(His)
/
Glu
(Il-|is)N_ /"'o\o\ _N(His)
(His)N—Fe(l) FExIN)
Hisn” 50 o/ i
O\ C¢O (His)
Glu,‘!\sp

s

20

77. The active site structure for oxy-hemerythrin is:
1. 0—oO
(His)N / \\ /N(His)
el
(His)N \o\ //(m) N(His)
c=©°
GluAsp
2. 0—20Q,
(His)N / o \ N(His)
\Fe(ll)/ \/Féll) '
. \ o) . f
(His)N OQ70/¢0 N(HiS), {i
'
Glu ! .
Asp il
(HIS)N /ON /N(HIS)
(Hls)N—/Fe(IQ . //Fe\(lll)
. \
(His)N Q{ Cio N(His)
i GluAsp
/4. ‘B—0
. = 1 "0 ;
(Hls)N o\\ /N(HIS)
(H|s)N—/Fe(II) /F (1)
~(His)N o 07//0 N(Hls)
! Glu
78.  [CoCINHp)J?* % [Co(NHp){(OH)>" # amtrr

STl 39desT & v Aeafai@a s¥«Er W

[EERECIIE

A. T AET s segee Fd SiEr

B.

T FIAT B
TdLT A aTell YA STl g

78.

79.

80.

C. g §HA=ad Co® vl weh Aegadf ¥l

T HuT B
1. AJdurB 2. AdurC
3. BauC 4. ao C

Consider the following statements with respect

to the base hydrolysis of [CoCI(NH]*" to

[Co(NH,)s(OH)]*".

A. One of the ammonia Ilgands acts as a
Bronsted acid. {

B. The entering group is water.

C. A heptacoordinated €o spémes is an

intermediate. r
The correct statement(s) is/are
1. AandB 2. Aand C
3. BandC 4. Conly

T ST fh‘ﬁ's’l‘ﬁa?r H 3pEfas Tewrgs
T Fear qAur 3 qUEEHor i [ § Fewn

L. mamwm@m

: mmwmﬁm
S TS qAT Th &R F Yoll$
49 awaznwm@r?mé

Tﬁe 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

YRANATAC & IHICR IAER I &A1l
7 @ [ et # O gafts
&R Hia-ar §

QA

@
z.q
U

\/
/\

)

@
Js
b

\/
/\
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R '

AN
©;N/Pd\NCS

2,
4,
Yo
o
4.

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

p,

f

)
\

T
o

X
J0

AN
/

z
O
()]
]

C

el

/'U

$
do

/N

(2]}
2
N,
o
A, A

N

O
(2]
-

oy

S0,

)
/ o

Qo
)

)
Q

SCN NCS

1

F SN

}
N

&
S
d0

Qo

/

)
Q
z

.

NC

0

81.

IS

i
i
d
|

O I
OJ\/ 1. LDA, TBDMSCI
= 2.2°Co,Me
X heat
then H,O

.-r = __-'

HO,C .
2 ‘CO,Me

ReRe

HO,C
2 CO,Me
COzMe
L
_\\COZMe '(I L

—
"

HO,C

i

r

81.  Major product of {the foIIoWing reaction is

#O

|
o)l'\/ 1. LDA, TBDMSCI

)

2. 2>co,Me
heat
then H,O
- "’rd
HO,C "
2 ‘CO,Me
HO,C
2 CO,Me
CO,Me
HO,C
.\\COZMe
HO,C

82. Trafaf@d sf@fwar 7 77 3 ¢

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.
@] A= B =
2 X | 75,
\6/\% %L\CN 3. a |
A= 0 B= 0

L~ .
CN CN Cal o o

' “A= B=

83. fwfaf@a sf@fhar w7 & g&7 3c9e A ;" -
aur B & " - A —

(0]
1. TsNHNH,, AcOH H,, Pd/CaCO;
o A B 84. %éﬁﬁ:@?r ‘sfAfsRar A 3cues HET 3cure Bl

2. base Pb(OAc),
%
1 < £ ' \ CH,Cl, / MeLi
= i N
A = o B= H
- 2 Cl 2.
2.
(0 >
e | “
N
\\CI
=
4 3. 4.
;3. N N Cl
| - ~
0 N N
84. The major product formed in the following
4. reaction is
Ht o)
ii//\ ©\/\€ CH,CI, / MeLi
N
H

83. Major productsA and B of the following
reaction sequence are
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1. Cl 2.
»e.
/ N
N i
3. 4,
N Y
— —
N N

85. Major productsA and B of the following
reaction sequence are

COZH ilj |2 A DBU B
N‘a.?ICO3

23

86.

86.

4, I
=0 =0
| H

st fRfar & e qeg seug §

2-
1, @C‘u/\ oL
0 Chg™
BnO_~<J 2, NHLCI Hp'
1. { 4
4
OH

Vo e
. EinOi)\/\

The major product formed in the following
reaction is
2-
/\ +
1. Qcﬁ 2Li
o CN
BnO_~<J 2. NH,CI / H,0
1.

BnO

BnO

a
?\\ "
Q

BnO

BHOM
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87.

87.

88.

88.

89.

24

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

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

A

() e FewrEs, (i) A-FERRRE,

(iii) TR

1. (i), (i) @ (iii) 2. (i), (i) & (ii)

3. (ii), (i) & (iii) 4. (iii), (i) a2 (ii) 89.

Correct sequence of reagents (i)-(iii) required
for the conversion oA toB is

T . 7N\
N NH N
H,N  COOH — o /J"
B

0] Tl?lionyl chloride, (ii) 4-Chloropyridine, ,"'r
(i) Piperidine |
1. (i), (ii) and (iii) 2. (i), (iii) and (ii)

3. (i), (i) and (iii) 4. (iii), (i) and (i)
farafafaa sfafear # afFafaa & A

e’

o
/[\i Rh,(OAc), (cat) £ 90.
(@] \Nz <
N

. g
1. [1,2]RaArefe geideara

2. [2,3]|fwATEUe geideara

3. [3,3]ReETRE gﬁﬁ?qm{

4. CH fadert fd@ifsmar

The following reaétion involves
o )
.’/E\E Rh,(OAc) .(cat')r o
9] \Nz /(\//[/\
L~ ' ©

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

PwodbPE

ﬁmm%wﬁmaqawaﬁw%

o
(ISOPh § Oi;L
OH
o KOH

1. HAShe Hehold, Uealel e, Syn
e, Y-St Teragadr

2. Ucslel HYeldl, Solaciarsioerd RaT
FAIF9T, syn faeidet, f[Agssisteieor

3. HATShd Heheld, Felolel T8I, anti
e, Y-St Teragadr

4, AT ToITd, TAgTSSIeT=iaur, anti
IEGIEGH

g 1

f
Correct sequence of steps involved in the
following transformation is '

(@] I r
SOPh x
(:\[o : KOH ) ] OH
1. « Michael addition, aldol condensation,
;ynelimination, keto-enol tautomerism
2. aldol condensation, electrocyclic ring
closing, syn-elimination,
dehydrogenation
%. Michael addition, Claisen condensation,
Hjantkelimination, keto-enol tautomerism
40

Robinson annulation, dehydrogenation,
anti-elimination

et srfafshar e & 7 3cure A garB gl
o}

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

NEt,
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90. The major producté& andB in the following 3 Cl 4 al
reaction sequence are ' | A .
O 7 X

—=——NEt, AcOH N |
—_— A B N
heat H,O

92.  CHy-CH(OH)-CH(OH)-CH(OH)CH; ¥ farw
1. o Hora gaor Eoll Ffas garaad g

(@]
NEt
A= 2 B= 1 ?ff 2 SIFY
COOH 3. @ 4. S
i

2. o 0 NEg 92.  The number of optically active stereoisomers
As e possible for CI§LCH(OH) CH(OH)-CH(OH)-
o CH3 is
1. two 2. four
3. o 3. six “4. eight

(@] e
A=[iEI:I/ B= COOH N ik .
é/L 93. & PH M cgRT B 1A Wewt 3R Hrord
(e}

V| Q#Fr'H NMR Trafea g (5 ppm)aT w&r

4, (6] IIIll,r ﬁﬂm‘%
| '- P Q
NEt, NEt, %
TN
oL Tt JMBRT F3 & 3cTT AT 3G g.. I @, Al 6.72
1. H,0,, AcOH <, A ' Br
| Xy 2. HNOjg H,S0O, 1 p ! 0
N7 3ROk I B | 16.4
N0z 2. NO, 0
NG 1] ® C |-0.61
o C Cl
| P f X
N | 1. 1-Ajll-B;lll-C
N 2. I-B;II-A; Il -C
. ' 3. I-B;II-C;lll-A
91. The major product formed in the following 4. I-C:ll-B: Il - A

reactJon sequence is
\ 93. The correct match of the circled protons in

v ; :?\%’ /LC%'?) Column P with theH NMR chemical shift §
| P g 3 204 ppm) in Column Q is
N~  3.PCl, P Q
1. N0z 2. NO, | X
» @ | ®) A |6.72
N |
/
N Br
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O

Il B|16.4
O

I ® C|-0.61

1. I-A1-B;lll-C

2. I-B;lI-A; Il -C

3. I-B;II-C;llI-A

4. 1-C, II-B;lll -A

94. faefaf@a af@fear w7 & R geg

1. OH O

TBDMSO/\NJ\OH
OH
2- O OH
TBDMSO/\;J/
o
3. H
O._OTBDMS _
O |
{
O F
4 {
o .
OH
o
TBDMSO y

r

3 ¥ 95. mA#sﬂﬂ-mﬁaWaﬁW
1. MeOH / H* /_,-’ Jetid & Fhol HAWU & fow VAT 3Fer B
2. TBDMSCI (1 equi .
HO/\Q/OH Et3N( eauiv) ,-'f $r grd el gisir ATfgu|
§ A I
HO 4. A:Z.OFI)-|D/CH20 / '!pepﬁ ; ot ji . x N COMe pH=7
SPh
, B |
1. OH O H d'" XH H,N._CO,Me
- ] - H o 2! 2
TBDMSOWOH 4 WN%'.“Lcone -— WN%XJ/
OH ,{ | A H
TBDMSO/\XJ/ B i 2. XH=-(CH)s,NH
) 3. XH = p-(CeH,)OH
© 4. XH=SH

-

H -
)\EE/OTBDMS 95.
o {
o "
’ H e
4 )\Q‘TOH
' O | I.-

TBDMSO

94. The major produqt formed in the following

reaction sequence Is
i

L

d 1. MeOH / H*
: 2. TBDMSCI (1 equiv)
Ox_OH Et;N
HO
3.PDC
HO 4. AcOH / H,0 96.

For the successful synthesis of peptide linkage
leading to the produd\, the side chain of the
amino acidB should have

H O

| COMe pH=7
eptide pannn HX
N Ao+ T
NH,
B

H,N__CO,Me

XH
HoO Ji H O
i hoan - |
peptide| N\HJ\N COMe =~ pept'dewN%Xj
|
H
A

1. XH=-OH
2. XH=-(CH).NH
3. XH = p-(CsH,)OH
4. XH=SH

fArfaf@a sfafhar w7 & e 3 A
daarB gl
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SiMes 1. HySO4 Ti(PrO),
R 2. TBAF (+)-DET
7 Totsous +-BUOOH
OH CH,Cl,, -20 °C
_ N NN
1. A= ~ Ny B= 27 TOH
. = N =
2. A X0y B ) OH
3 — )
A= /TN oy B- /L
OH
o)
4- A - \_/:\_OH

96. The major productd andB 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 "y B= o> oH
2. A= /W\OH B= /\/AV\OH
3.

as /gy B- ﬁqv
N N o
Ly

97. FeAfafea sfewn & meaadt A @ qET

3cure B gl - .
QMe 1. LDA (1 equiv.) {
. equiv.
Br | [A] B
2 | E
" MeO,0% ~CO,Me
4 - |
' OMe 3
1. f OMe
(Al = © - co,Me
COZMG
i CO,Me
CoMe
2. ",I OMe OMe
9
(Al= CO,Me B= Cf\coz“ﬂe
r Some co,Me
3. OMe CO,Me OMe
[A] = CO,Me

27

4, OMe CO,Me OMe
[A]= ©/kC02Me B= @\A CO,Me
S) CO,Me

97. The intermediaté& and the major produ@& in
the following reaction are

QMe 1. LDA (1 equiv.)
. equiv.
Br q [A] J B
2 2 '
"MeO,C”~ “CO,Me f
OMe ' ."/
. o | ONfe
- i CO,Me
[A] = B =
C02Me
y CO,Me
Co,Me
2 OMe ~

i li' OMe
P ©
A = B= CO,M
Al CO,Me Me
! CO,Me

/ | CO,Me
! I
3. OMe CO,Me OMe
‘ [ in - coMe B= CO,Me
2 o COZMe

OMe CO,Me OMe

4‘r -
[A] = @/ “coMe B= CCCOZMe
© CO,Me

08. fmafaf@a 3MAfFar & fov @l #FLgadr s
3cqrg @ 3R IRERT Far &, 98 §
0

- 0
\/:\)k NaN02
OH HBr
NH,

Br
1 \/:\)(i 2 E ’
: - oH M
: (0]

Br° Ry

3 H @) 4 = 0]
"/o N\G_)
N
©)

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

\/H)k NaN02
OH HBr

NH, Br
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\/E\)(l i E 7
~" OH \/\d//
z (0]
Br@ N®

2
\/g\%o o
0 \/\%@)
N
©
99. @ FUTRIT A A & SolFcIASFAI U]
T guTell AT HTT 3cuTe B El
H cat. 0sO,
© heat NMO
B
A
H
1.
= (4n) e, dis Ct(
b OH
2. H oH
= (4n+2) e, dis Ct(
H OH
3. H OH
=(4n) e’ con @
H\ ‘2
4, o
=(4n+2)e,con B=
= H /OH
i.
99. In the following transformation, the mode of

electrocyclizationAl and the major produdd

are o '
4 H cat. 0sO,
heat _ m NMO
A
1
A= (4n)e, dis |
\
L
2.

A g_4n+2) e, dis

=(4n) e, con

-
-
- {1,

H  oH

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

H OH

100. fFAfafad A@ART F7 7 Fq&T 3c9g A

Jar B &1

o\

@[ /B_H Br.

o \ i/

n-Bu—— A B
then H,0 (Ph?{z)épdm2
OH
'rr.-"
1 A= n'Bu\/\B(OH)zi' S nEulsgE

2. - nBu_~ =
A= ~Z SB(OH), JBF nBu -~~~
3. : éz n-Bu _{_ B(O;‘i)z B= n-Bu\:/:/
/,—4’4_ A-'E n-Bu B(OH), B= n-Bu\_/:\

100 The major product& andB in the following
f ‘eactlon sequence are

f N0
- = "fl /B_H
O

Br\_/
= A — B
1 then Hzo (Ph3p)2PdC|2
KOH
Lo A= MU pon), B= nBu AN

2. a_nB -
A= MBI Npon), B= n-Buv/\)
3. A= n-Bu B(OH), B= n-Bu\_/:/
—/ —
4. A=nmBu_ BOHp B= nBu_ =\

101. 1 —D TS HTGdT gl & Udh FdlecH &
IS Golall Hr FAMAT & T T8 FuT &

1. Tt 3TSITT Teled chadl T Folel &
FifE Q9 T g7 Bl gl

2. T IEIA Fold hdel [AYH  Feled &
Jeafy AHT Th TH Folod g

3. 3TSITT Heladl i FIs fawe-ga
gAfATT 7 B

4. 8 S ol AWH =garT TH

FoleT § FAIT 99 T G5 Bl gl
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101. The correct statement about the symmetry of first order correction to the energy for the
the eigenfunctions of a quantum ofl — D ground stat§ AE™) is
harmonic oscillator is 1. AEM >0 but< 1
1. All the eigenfunctions are only even 2 AEM <
functions, Ipecause the potential is an 3. AEM =
even function. 4. AE®D > 2

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

even function. 104. & T ganr vl & WART FT T

3. The eigenfunctions have no odd-even forar s §, I8
symmetry. P
4. All the eigenfunctions are either odd or e N, 1
even functions, because the potential is 4 .
an even function. \/:\/ [ ( ’
H
102. th gr oFas & 1-D ,2-D @ qur ~ S
3—D ud qrdl # gfadig dur 9¥A 3cdfad 1. %o IREHT &
et dr Fodt F AR (AE) & fav 2. & mwm%
& FUA ¥ /‘( 3. RTT A GWT afera &
1. AE(1—Dbox) = AE (2—Dbox) = 4 4. alRm%mamaﬁw%
AE (3—Dbox) !
2. AE(1—-Dbox)> AE(2—Dbox) > | 104. The formal mode of ethylene represented, by
AE (3—Dbox) |gure below, is
3.AE(1—-Dbox)> AE(2—-Dbox) =
AE (3—Dbox) i ‘
4. AE (1 —Dbox) < AE(Z—Dbox)<9t r/—\
AE (3—Dbox) g H ’
K - v
102. The correct statement about the ifference of 1. only IR active
second and first excited stataergies (AE) of 2. only Raman active
a particle in1 —D ,2—D square an@d — D 3. both IR and Raman active
cubic boxes with same length for each, is 4. neither IR nor Raman active
1. AE(1 —Dbox) = A];(Z—Dbox) —
2AEE3_BZW% '( 1Db ) 105, fwfafed & & oA S gt e e
LAE (1 - ox)\> AE (2 — 0x) > & :
AE (3—Dbox) Sl T E T
3% AE(l-Db(;Xﬁ> AE(Z—DbOX) — 1. CH,, CH,CI, 2. CH,Cl,, CH5Cl
A E (3 - D box) i . 3 Cchl, CH4_ 4 CH4, C(CH3)4
4. AE(1-Dbox) < AE (2—Dbox) < _ , _
AE (3 —Dbox) | 105. The pair that contains a spherlcal_top and a
symmetric top, among the following, is
- _ F a 1. CH,, CH,Cl, 2. CH,Cl,, CH,Cl
103. = FleCHY e b 3. CH;Cl, CH, 4. CH,, C(CHj3),

faera] Ax3 ﬁ&n@la%‘lﬁmawmma?r
ot (AEDW) & T god | i dref B 106. U Reg THE (FIfE 4) Fr 3ifFearor Gl &

1. AEM >0 =g <1 3R+ e B
2. AEMI<o
3. AE®M =0 E X, X, | X3
4. AEM > 2 3] 1 1 1 1
T, 1 -1 1 -1
103. A one-dimesnsional quantum  harmonic I3 1 -1 -1 1
oscillator is perturbed by a potenti&t3. The W ? ? ? ?
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107.

107.

108.

108.

109.

30

I, & IR ATAGELIOT §, HaAw:
1. 1,1-1,-1 2. 2,0,0,1
3. 1,i,i,1 4, 17i,1,-1

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

E X, X, | X3
I, 1 1 1 1
I, 1 -1 1 | -1
Iy 1 -1 -1 1
T, ? ? ? ?
The four characters @}, are, respectively
1. 1,1-1,-1 2. 2,0,0,1
3. 1,i,i,1 4. 1+i,i,-1

Wdesd Hew & fAT my - m, Seleiee
THATT I Folt 4.8 eV ¥ gohel [Agyiad & e

& eddld m; — w3 GHAT & faw Far gl
1. 24eV 2. 48eV .
3. 96eV 4. 14.4 eV

The electronic transition energy from — m,
in propenylradical is 4.8 eV. Within the frame
work of Huckel theory, the transitions ‘@nergy

from ; = w3 would be - f
1. 24eV 2. 48¢eV "4
3. 96eV 4. 14.4%¥

'Haur “C& fau gaqureh s#Eer: 5.679r 1.4
§| TR 87 a9 & wF & AW & e H
600 MHz W 3eea @l § @ °C &
3iefetret g

1. 2400 MHzwT4
30 150 MHzW 4

2. 600 MHz X
4. 38 MHz X

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

1. 2400 MHz 2. 600 MHz

3. 150 MHz 4. 38 MHz

mgﬁ#a%ﬁmmmm%ﬁmw

gl °P 81 0 KR 30 41 3 & TF
dlec & foheee $T 3/GAV Teerdr §

1. kglnl 2. kgln3

3. kglIn5 4. kglIn7

109.

110.

110.

A

I

f

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 ion at 0 K is

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

dG = Vdp — SdT + fdL
Aafaf@a geat & & Hi9-a1 g3 &7

L @) =G,

2 Gpe=" Gy 7 L
3 &), =@, F
Sl N

I stretching of alrubber band,
dG = Vdp — SdT + fdL
Which of the following relations is true?

&), =)
\JL p,T aT p.L
&), =~ &)
M daL p,T av pL
)=~ &)
r JL p,T oT p.L

Go)yr =G

IR fasfieg 3], Foft aeuisi E, 9ur E, &,
HAT. 2 dAT 3 IaHSedT & Ay faaka §1 3
3] Foft TR E, U1 T Foll &R E; # &

ar ABHIECET HT TEIAT §
1. 4 2. 12
3. 96 4, 192

Four distinguishable molecules are distributed
in energy levels Eand k& with degeneracy of 2
and 3, respectively. Number of microstates,
with 3 molecules in energy level Bnd one in
energy level k is

1. 4 2.
3. 96 4.

12
192

3MeS 3T = T A Ry & @ & g
wshH (ABCDA) #, fdeg A & UR#H &R IR
3hAYIT TON & TR g1 Wb A TR
I Fel FA E
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112.

113.

113.

114.

31

114.

t t
Ty Temperature T,

V
R(Ty ~ Ty

1
V,
2. R(Ty +T,) 2
1

3. R(T,+T,)n2

vy

4

R(T, — T)In2
vy

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

V, A D [
t t
Ty Temperature T,

1. R(T, -T2 A

. 1 2 31 { "y

2. R(T{+T,)= J

(T, + 2)V1V L - ¢
3. R(Ty+Tp)ng? _YA 115,
4. R(T, -T2
Vi

U faegd-3uEey & Fr fafse
greishdr 0.2 Q7 lem™! B, FwT A9 fAgaiw

0.25 cm™1 ¢l I ATelehell &

1= 1950 2. 1.0071t

3. 080! 4 4 20071

If the specific conductance of an electrolyte
solution is 0.2Q"t¢m™! and cell constant is

0.25 cin™ 1, the conductance of the solution is 116
1. 125071 2. 1.0Q71 '
3. 0807t 4. 20071

faegarrang=T aer

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

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

& foIT q@-3gariad 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
(Epertjrey = —0447 V and Efgyst gy =

(
—0.403 V) ]
1. —0.850V 2. +00044v
3. +0.0850V 4. —0.044V

|
Th Sgeh & U fegiafda AR deld

r

3TUL3T T IAer & (g.mol?)
ey

{50 5000

/75 6000

agéi-m:ﬁvqﬁaﬁammmm

et @) 8
1! 5200 2. 5600
3. 5800 4. 6000

A polymer has the following molar mass
distribution

Number of Molar mass (g.mot)
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 A & (123)dell & ALY
gYFHIOT 3.12 Nm gl (246)Tr (369)ddl &
HET JUFHIOT § HAW:

1.56 nnaar 1.04 nm

1.04 nnaar 1.56 nm

3.12 nnaar 1.50 nm

1.04 nnaar 3.12 nm

A wDN e
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116. The separation of the (123) planes of an 119. Reaction between A and B is carried out for

orthorhombic unit cell is 3.12 nm. The different initial concentrations and the
separation of (246) and (369) planes are, corresponding half-life times are measured.
respectively, The data are listed in the table:
1. 1.56 nmand 1.04 nm
2. 1.04nmand 1.56 nm Entry| [A]o(uM) | [B]lo(uM) | tq/,(sec)
3. 3.12nmand 1.50 nm 1 500 10 60
4. 1.04nmand 3.12 nm 2 500 20 60
3 10 500 60
117. TeasdA 3Ra #Af@AfRar & T (1/63) VS 4 20 500 30

(1fgaeee Fiegdl) ¥ 9Ied Tllg aur 3id: @s F
FE: 300TAT 2 x 10° ¥ 39 TeolsH & U The rate can be represented as

"

. . 1. k[A][B] 2. k[AI® «
HATSHio-Heesl O g0 AR # & 3. k[A]?[B] £ 4 kIANBY
1. 5x10°M 2. 5x10°M
3. 15x10°M 4. 15x10°M 120. 3@ A2+ B~ & fw & uds &
117. The slope and intercept obtained from (1/Rate) A 3 'i*-l A IR 3 (R 2fen) forw
against (1/substrate concentration) of an AT 3T HTEROT TRl 8, T8 &
enzyme catalyzed reaction are 300 and 20, /;a’ I
respectively. The Michaelis-Menten constant of 4
the enzyme in this reaction is f/ , I
1. 5x10°M 2. 5x10°M [ | e
3. 15x10°M 4. 1.5x10°M 0 o
118. s y Ys& ddld & ga & faRfEd, Bsar rdr v
MAThR e & el ad (Py,) FH FoR
MET T (Pyue) @ T E, T o [ o
2 L 2
1. P =Pout_7y 2. Pin#fout""Ty 1. | 2. 1l
3. Py =Py _% 4. PP, +% 3.1 4. IV
118. The pressure insidéP,) a spherical cavity 120. The plot of.theerrate cgnstant VS. io_nic strength
with a radiusr formed inia liquid with surface of the reactiod™ + B~ follows the line (refer
tensiony is related to the external pressure to the figure)
(Pout) s 2 ] ,
iR Ph = out — . 2. Py = out+7y :
3. Pp= out_gﬁf '-|4- Py = out+% l
@0 I
119. A du1 B & #ey Jfafhar R grfes v
Alegdl3i W Feh G 38 3mg Adr =0 g
3Ths| ARON &7 Fhaey & VI
Entry | [Alo(uM) | [Blo(uM) | t1/2(sec)
1 | _500 10 60 11 2. |l
> 500 20 60 3. 4. IV
3 10 500 60
4 20 500 30
e F 39 JpR AERT FT T gl
1. k[A][B] 2. k[A]?
3. k[A)*[B] 4. k[A][B]?
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