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2a

IUFAT Fered fAaais
SIS T GETHA 9.11 x 1073'kg
oI fgars 6.63 x 10734 sec
EECrdEEakiIGE 1.6 x 10719C
sSecaA Fadas 1.38 x 1072%) /K
GERTET T AT 3.0 x 10%m/sec

1.6 x 107"
1.67 x 10~%7kg
6.67 X 10" *Nm?2kg™?

Reest s 1.097 x 107m™?!
TSR EEaT 6.023 x 102 mole™?
8.854 X 10~ 12Fm™1

41 x 1077"Hm™

Ao A s 8.314JK 'mole™

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 10~3'kg
Planck's constant 6.63 X 10734 sec
Charge of electron 1.6 x 107°C
Boltzmann constant 138 x 10723J /K
Velocity of Light 3.0 x 10®m/sec
1.6 x 10719

1.67 x 10~27kg

6.67 x 10"\ Nm2kg >

Rydberg constant 1.097 x 10”7m™!
Avogadro's number 6.022 x 103*mole™!
8.854 x 107 *2Fm™?

4w x 107"Hm™!

Molar Gas constant 8.314/K " 'mole™

T YL



2b

LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Alomic Atomic
Number Weight Number Weight

Actinium Ac 89 (227) Mercury Hg §0 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine Al 85 (210) Nlobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (6] 8 15.9994
Boron 3 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf: 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cabalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 8547
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44,96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 dechnetium Te 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H l 1,0080 Thallium Tl 81 204.37
Indium In 49 114,82 Thorium Th 90 232,04
lodine 1 53 126,90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium u 92 238.03
Lawrencium Lr 103 (257) Vanadium \'A 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Yiterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yitrium ¥ 39 88.91
Magnesium Mg 12 24,312 Zinc Zn 30 65.37

|_Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C™* at 12.000.... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural

isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable

known isotopes)
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. liquid
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$| solid v gas
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TAF GTF & T qear ¥
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FIYATR G F Y qodr 8

3, &9 9 W WHE g9 T a9 )
WEAH FX Gl £

bl -

By reading the accompanying graph,
determine the INCORRECT statement out of
the following.

. .
~ : | I
% liguid ;
\ 4
N 4
» ’

solid ‘v’ gas

Pressure

Temperature

Melting point increases with pressure
Melting point decreases with pressure
Boiling point increases with pressure
Solid, liquid and gas can co-exist at the
same pressure and temperature

Pl P

U Codsh Ueh &8I #H S W & S s

AT # aRT i R&rr F 10 Aew e B aw

A R et # afy 10 AfEEe ¥ o

A HwOURT fr Rer & e @ @

mﬁ@ﬁmmm

1. 1 f&se g

2. | A= ¥ FamEr gen

3. | fAee |+ g

4. TE 7 6 afy I @ T 7w
frar s wear &)

A float is drifting in a river, 10 m

downstream of a boat that can be rowed at a

speed of 10 m/ minute in still water. If the

boat is rowed downstream, the time taken to

catch up with the float

I. will be 1 minute

2. will be more than 1 min

3. will be less than 1 min _

4. can be determined only if the speed of
the river is known

& 38T 39 g U FEH Fear & aur
A T YT MW JUH T 9T ST
TH IR 9oF &ar €1 et 3 oy
Iy HEHt # ¥ S ag St ¢

9TH-IT T4l @
1. 3 2. 10
3. 19 4. 25

Consider a series of letters placed in the
following way:

Each letter moves one step to its right and the
extreme right letter takes the first position,
completing one operation. After which of the
following numbers of operations do the Cs
not sit side by side?

1. 3 2. 10

3. 19 4. 25



afe 10 derorf & & 3o A v geror @
Foor ar e & & Fa afcar ageem
1. ATy 2. HTH
3. 3TU& 4. #AAF fEaer

If you change only one observation from a
set of 10 observations, which of the
following will definitely change?

1. Mean
2. Median
3. Mode

4. Standard deviation

g R & e 8fas e | & 3eEa
THAGE OUH #ar g1 o gaad ead |
30° T 0T FATAT &, O AT &1 f@fest

e g 36 FArE W R
I 1500 R 2. 1866R
3. 1414R 4. 1000R

An inclined plane rests against a horizontal
cylinder of radius R. If the plane makes an
angle of 30° with the ground, the point of
contact of the plane with the cylinder is at a

height of
1. 1.500R 2. 1.866R
3. 1414R 4. 1.000 R

g fRsfl ol dr Tad A o W

ﬁmaﬂmmmgqﬁa’r

T FA Bl W M F AW F g

T FET & Jdn, FifE

1. M & f@sdr ¥ HeT I gl g e
o s & art g IR g

2. 9aa g TRsH ¥ 3T W qEY
STl & W Gl & AT eI Al
yae & HAHT FCAT

3. gdel FAAT ST el A, T IawT
H NG HH AH

4. &3 g A9 FY GEI §, AW a9
agar 7 B

6.

In a fast moving car with open windows, the
driver feels a continuous incoming breeze.
The pressure inside the car, however, does
not keep increasing because,
1. air coming in from the front window
goes out from the rear.
2. aircomes in as well as goes out
through every window but the driver
only feels the incoming one.
no air actually comes in and the feeling
of breeze is an illusion.
4. cool air reduces the temperature
therefore the pressure does not
increase.

(8]

TE 140 HeX & UH &7 H FA S GFa
Tl TATAR Hereonfed fhee Rt fr 3saan
e Far g, ofe e off R & g @

T $ir g 7 60 e an
. 6 2. 1
3. 12 4. 4

What is the maximum number of parallel,
non-overlapping cricket pitches (length 24
m, width 3 m) that can be laid in a field of
diameter 140 m, if the boundary is required
to be at least 60 m from the centre of any
pitch?

l. 6 2. 7

3. 12 4. 4

faer B & oRfafa, soF aqa &
s aur & §E 1 qUEGS 39 e

F &ThA & A &l TEAT B

1. 1/4 2. 13
3. 12 4, 1

. The product of the perimeter of a triangle,

the radius of its in-circle, and a number gives
the area of the triangle. The number is

1. 1/4 2. 173

3. 12 4. 1

3cad ST ST & WE O F oSS F
yfoede fagait @ sfteas e &
1. 70 2. 400
3. 120 4. 190



10.

10.

11.

11.

12.

The maximum number of points formed by
intersection of all pairs of diagonals of
convex octagon is

1. 70 2. . 400

3. 120 4. 190

e g weat & @t F e dEwm R
6 ¢ OF uR W oI 37 3w
@ THd &1 T 3caX & 94T Aoy

L Tadr agt fr

). o IRT A=a

K. a3 &fw 3ma

L. el 3, U5 & &y &

l. LKII 2. LLKL
3 KLII 4. KILLL

Each of the following pairs of words hides a
number, based on which you can arrange
them in ascending order. Pick the correct
answer:

Cloth reel
Silent wonder
Good tone
Bronze rod
LK, 11
KL J T

Lol ol B =T

i
o~

oot 3 ¥ B & A 22 & A

1. 28 2. 28
3. 216 4. 2222
Which of the following values is same as
22%9
1. 28 2, 28
3. 216 4, 2222
afer 2a

X b2

ch
84

8d6

& TE a,b, cTAT dEAHAT T £
dd a+b=

1. 4 2. 9
3. 11 4. 16

12.

13.

13.

14,

14,

15,

If 2a
X b2

cb

84

8d6

Here a, b, ¢ and d are digits.
Thena+b=

1. 4 2. 9
3. 11 4. 16

TF 12mx4m $ HAEHFR &F TX Hex
o gae W W fedhr ¥ g Rer & 450
& FT W BT W gF Hr Bor gz
Sf eRaE W oRT §AEr & oo @ v

BTG T &
1. 24m 2. 36m
3. 48m’ 4. 60m?

A 12 m X 4 m rectangular roof is resting on
four 4 m tall thin poles. Sunlight falls on the
roof at an angle of 45° from the east, creating
a shadow on the ground. What will be the
area of the shadow?

1. 24m? 2,
3. 48m’ 4,

Uh dFH A Fg T Ao Sraer
TS &1F%d 24 cm X 48 cm & gy forad

HOFAA 56 cm e T T ST TFAT B
1. 8cm 2. 32cm
3. 375¢cm 4, 16cm

36 m*
60 m*

Find the height of a box of base area 24 cm
X 48 cm, in which the longest stick that can
be kept is 56 cm long.

I. 8cm 2
3. 37.5¢em 4.

32cm
16 cm

T A 0F Heid 9fFd @ars 0 B sEe
TAF TFY T HhaT od § S F
AT H 3T gl oy waw @2 9y &+
AT 20 cc & aF a6l N FA HFAH
1 g

1. 3=a 2
3, 40cc 4,

400 cc
80 cc



15.

16.

16.

17.

An infinite row of boxes is arranged. Each
box has half the volume of the previous box.
If the largest box has a volume of 20 cc, what
is the total volume of all the boxes’?

1. Infinite 2. 400cc

3. 40cc 4. B80cc

e 7 F5 & HUR W o ded B A0
[EaE D

C. o

A O— B. O_
o e ?

A. E| B.

1 4 2. P
3. 4 o

Find the missing element based on the given
pattern

A G- B.O. D
A-Q 8 d c ?

1. g 2. A
3. 4.

U AfFd FUaE §AT 0100 &7 UH gEY
& #Y A AET WRH F g U W
wfas §RT 0900 §t, I adw &
vgEdl §1 dF Wl Al amr e ufF
TfEE AT 2100 I YE W I0A A
WA W A AE FHT H QU Far
g 39F gardT U H OFAT FA 3HH
A T & GAY FA {10 69 @ § ar
T IS F A & FA e gwa
e AT TF ©

1. 48%%C 2
3. 259E¢ 4.

206
36 ©¢

17

18.

18.

19.

19.

A man starts his journey at 0100 Hrs local
time to reach another country at 0900 Hrs
local time on the same date. He starts a
return journey on the same night at 2100 Hrs
local time to his original place, taking the
same time to travel back. If the time zone of
his country of visit lags by 10 hours, the
duration for which the man was away from

his place is
1. 48 hours 2. 20 hours
3. 25hours - 4. 36 hours

A e ua gEr s Y

p(1/1234) o (=1/1234) _ 5

’.4321 + r-‘iﬁzl =7
[ 2 2 2{432h‘|234)
3 23{}8? 4. 2I234

Let r be a positive number satisfying
r(1/1234) | 1.(-1/1234) _ 9

Then
r4321 4 —4321 _ 9

2(432[!5334)

L. 2 2.
3. 23037 4. 2!33-‘3

ABcwmmﬁga%a’rwyﬁq—dr
& Y IHaRBT B oMt BC qur AC W
s iged g Sd § IR P @

ABC is a right angled triangle inscribed in a
semicircle. Smaller semicircles are drawn on



sides B(;and AC. If the arca of the triangle is 1. oy & Araufar g fr gt
a, what is the total area of the shaded lumes? £ e ¥ forw FeEm 2
2. gl Hr e F A & i

A W @ g
AT & T & Heqdey & 7 agar §
Safdh AT & °eT & AU H AR
qGaT B
4. difear ggafag F19 Fd ¥ et

gt safFaee & & §)

[#57

Ta 20. Anant can lift another ant of its size whereas
al2n an elephant cannot lift another elephant of its
size, because
1. ant muscle fibres are stronger than

U e 39«7 & T i v E;\;q-ﬂ Siral clephant muscle fibres.
Fr 3oT W ¥ SatE vw Fmel I & 2. ant has proportionately thicker legs

than elephant

AT F gAY T FH 33T G Fee, 3. strength scales as the square of the size

FaifF while weight scales as cube of the size

4. ants work cooperatively, whereas
clephants work as individuals

L
8
o oS

[ FOR ROUGH WORa




21.

21,

22.

22,

23.

23.

24,

a13T/PART 'B!

IR TdagH # S Afs 3300 dUT2150 em™ 9X
dreor 373 axfar § aF

1. 1-=gemsa 2. 2-=geTE

3. SgfA=TEEIEd 4. g

The compound that exhibits sharp bands at
3300 and 2150 em™ in the IR spectrum is

1. I-butyne 2. 2-butyne
3. butyronitrile 4.  butylamine

HRATFAT [Co(CN)sH,01 + X —
[CO(CN)sX]* + H,0 T8R0T &Il & U
|. Resg @EeeET () o o

. ot (o) fsarfafer &

. wEEd (4) SRRt &

. RewT wewy () et @ r

Lo L P

The reaction [Co(CN)sH,O* + X —
[Co(CN)sX]* + H,0 follows a/an:

1. Interchange dissociative (/;) mechanism
2. Dissociative (D) mechanism

3. Associative (4) mechanism

4. Interchange Associative (/,) mechanism

I EAST FONIAT FT FE FAE o
1. CN, ClOg, BF, PF,

2 Ng-, N03-, HSOJ{, ASF[,-

3. SCN, PO, H,PO,, Ny

4, CN, Ny, SCN’, NCN*

The correct set of pseudohalide anions is
1. CN, ClOy, BFy, PF,

2. Nj_, N03_, HSO4_, ASF(,_

3. SCN, PO, HoPO,, Ny~

4. CN", Ny, SCN', NCN*

RhCl;.3H,0 T & PPhy & @Tged & WY
YRUATE A U Th HEl A T ¢l HEA
A YT UBTH O HASTHar geiagar @

et &, Faen

1. [RKCI(PPh);], 16
2. [RhCI(PPh,)s], 16

24.

25.

25.

26.

26.

3. [RhCI(PPhs)s), 18
4. [RhCI(PPhy)s], 18

The refluxing of RhCl;.3H,0 with an excess
of PPh; in ethanol gives a complex A.
Complex A and the valence electron count
on rhodium are, respectively,

1. [RhCI(PPhs)], 16

2. [RhCI(PPhs)s], 16

3. [RhCI(PPh;);], 18

4. [RhCI(PPh;)s], 18

$;0, # ek AR A mErHrEwTOr
yaeyr & fav Feafaf@a w R fifcw
A. —2TUT +4
B. 0Tr+2
C. +4T10
e 3] Bl
l. AJUB 2.
3, Baurc 4,

ATUTC
CHIEA

For the oxidation state(s) of sulphur atoms in
$,0, consider the following

A. -2 and +4

B. Oand +2

C. +4and 0

The correct answer(s) is/(are)

1. Aand B 2. AandC
3. BandC 4. Conly

FRfla 4 ¥ Gw vt & &

IEEAT H WIeH YA HaW WUFT §, 9 &
1. N 2. NF; .
3. NH; 4. N(CH,);

The species having the strongest gas phase
proton affinity among the following,
1. N* 2. NF;

"SnNMR & (n*-Cp),Sn & fow taraf@es
A (Me,Sn & wrden) F1 A (ST ppm

#) e
1. -4 2. +137
3. +346 4, -2200



27.

28.

28.

29,

29,

30.

The '°Sn NMR chemical shift (approximately
in ppm) corresponding to (1°-Cp),Sn (relative

to Me,Sn) is
. —4 2. +137 .
3. +346 4. —2200 30.

Fe~Npophyrin T8 ZRAT St3mmardy-qar
IFA-ErATaET & & e

. ~2.1dur2.0A

2. ~20dUT2.0A

3. ~22dur23A

4. ~23dUT25A

The Fe—~Npamhyia bond distances in the

deoxy- and oxy-hemoglobin, respectively, 3L

are
l. ~2.1and2.0A
2. ~2.0and2.0A
3. ~22and23 A
4, ~23and25 A

A WA A FYY TG H UF Tg IAOE
FETH FEE

. Pd(0) T Cu(Il) ZaRT IeFdreyor 31.

1
2. Pd(0) &T Cu(l) CERT HTFEHIOT
3. Pd(II) ST Cu(l) ZaRT JFHI=Hor
4. Pd(I1) T Cu(ll) ZIRT HTereTRToT

The role of copper salt as co-catalyst in
Wacker process is

1. oxidation of Pd(0) by Cu(II) 3.

2. oxidation of Pd(0) by Cu(I)
3. oxidation of Pd(II) by Cu(I)
4. oxidation of Pd(II) by Cu(II)

Freffers WARISST aur FEfFREy %

Sfas w1 &, Faen

l. CO,dUT FEfAT & HET T FIEI0T
TUT 9LIET A&+ HT STl I

2. e @EHT aur co, aur FEae &
HET 3T SUTEoT

3. I A aHAe aur Ywerss aeey F o
ki13 s

4. CO,TUT FIEAT FT AT FIEOT FUT
ST g

The biological functions of carbonic anhy-

drase and carboxypeptidase A, respectively,

are

1. interconversion of CO; and carbonates,
and hydrolysis of peptide bond

2. gene regulation and interconversion of
CO, and carbonates

3. gene regulation and hydrolysis of peptide
bond

4. interconversion of CO, and carbonates
and gene regulation

18 FaETel AAFRE (Co(CO)(NO)] F2UT
[Ni(n*-Cp)(NO)] & NO #r swtr-vgfaar &,
HH:

1. Y@s aur dfFxg

2. d@fehd aur @

3. If@=% qur fas

4. afg aur afFa

The binding modes of NO in 18 electron
compounds [Co(CO);(NO)] and
[Ni(q5~Cp)(N0)], respectively, are

1. linear and bent

2. bent and linear

3. linear and linear

4. bent and bent

&3 R aur a1w FtEr & v G syt

W Rar fifsw

A. OTq Fr IR JEer fRR T &
FH TUT YR FElA 7T 3w @ &

B. R &t F weras s namd a
T AT FrEtA F - @y E

C. e &l & Fefa-FEa 9w afaerdy. -
IETAT 8IS & aUT AT Fdied F & nearam
g &l

D. R #refter # srelfer-amder aAYr g
IRl 81 § 9T AT e & & A
wier 81 8l



32.

33.

33.

34,

e FUT §
1. A,B@urC 2. A BTIUTD
3. B,CEWD 4. A, CAAD

For typical Fischer and Schrock carbenes,

consider the following statements

A. Oxidation state of metal is low in Fischer
carbene and high in Schrock carbene

B. Auxilliary ligands are m-acceptor in
Fischer carbene and non-m-acceptor in
Schrock carbene

C. Substituents on carbene carbon are non-n-
donor in Fischer carbene and n-donor in
Schrock carbene

D. Carbene carbon is electrophilic in Fischer
carbene and nucleophilic in Schrock
carbene

The correct statements are

1. A,BandC 2

3. B,CandD 4,

A, Band D
A, Cand D

U AIHY FiFes 9¥ fAERer URT &

far @ syt W REr fifew

A.TE AT & Jarg &¥ 9v st agr
F B

B. ¥ §g §HY W A A &

C.7g a X fAsiw o g

HE FUT 2
1. A®AT 2. BHT
3. AGU B 4. Baurc

Consider the following statements regarding
the diffusion current at dropping mercury
electrode

A. It does not depend on mercury flow rate
B. It depends on drop time
C. It depends on temperature
Correct statement(s) is/are

I. Aonly 2.
3. AandB 4,

B only
Band C

i 3R UN@np)PcH T Q A &
3.236 MeV | a1f@s 3R “Cpan)®N &
T 2gelt FaT (MeV A &

10

34,

35,

35.

l. —3.236 2.
3. 3.485 4.

-3.483
3.845

Q value for the reaction *N(n,p)"*C is 3.236
MeV. The threshold energy (in MeV) for the
reaction "C(p.n)"*N is

1. -3.236 2,
3. 3.485 4,

—3.485
3.845

FREPRY & TH FAT &7 Ty 9
AT AT &, TBE

l. n Pé‘lP
N

—|—p—P— P
\ P "\P/
3 n(F":P]
PQ-.F'..#P--..;.-—'P&;/P\
+ P ~p—F~p—P~p
* U _,.-—P--..._ P {#P.'
-P P —~p /

P.-"‘P"‘"-. P'—-JP-"P

All forms of phosphorus upon melting, exist

as
1. n / \
p—|—p
NPZ
P
L LD
NN
3.n(P=r)
F;"--.F',..-—-P--..’;.—-P--... '/F;
4. \'P""'P""}P/P“"P’p'/'p“}i’

~P/P?P"P""-P""p' )
P-’" “'--.P..--‘P--...,P



36. HHHUT grq HrEdteT (M—PR;) §Fal & g2

Haeud § gFEAfad sdeReE a1 g2

AP g, aw
M(ty) > PRy(c*)
M(ts) > PRy(n*)
M(e,) = P(d)
PRy(m) > M(ts,)

J:n.b}.h.l-—

36. In transition metal phosphine (M—PR;)
complexes, the back-bonding involves
donation of electrons from
1. M(t;) = PRs(c*)

. M(ty,) 2 PRy(n*)

. M(e,) > P(d)

4. PRs(m) =2 M(ty,)

37.  peEEEew Aeve e wes aen, @

L b

H

37.  The f-hydrogen elimination will be facile in

AT

H H

a M/\{ " i —

H

38. farafa@a Oy @ ST HCl & daaT o
B arer T & AT whr Fya ¥

OH
Ho/><\rr — ><:1 --- Eq.A
o (o]
Orv o

&
O<_ --- Eq.B
c

1. ATY B g4 & faT gy g 3x
g

38.

2. ATY B a1 & U @y SRfr 3
Eeescail

3. A% AT @y i 3 awr B & v
& 3R TR

4. B & fow arew iy 3T ar AF Rv
T 3R e

Correct statement on the effect of addition of
aq. HCl on the equilibrium is

OORY — X s

39,

40.

0 (6}
K, e
+ ON --- Eg.
O=o CN o

I. Equilibrium will shift towards right in case
of both A and B

2. Equilibrium will shift towards left in case
of both A and B

3. Equilibrium will shift towards right in A
and left in case of B

4. Equilibrium will shift towards right in B
and left in case of A

- R¥EFH F FEllT g9 & [Be g &

473 AR QYT HT FOT,

l. COIMe=Y & AT ao s &7 3w
gt

2. COMERY & fav ao s & =&
g gl

3. CO M"Y & Tl W 38 gfaya meget
#H 5 uR@de 7@t 3= g

4. COIMEY & Toe W gHS gfaya maef
# s gRadw g &)

Intense band generally observed for a

carbonyl group in the IR spectrum is due to

I. The force constant of CO bond is large

2. The force constant of CO bond is small

3. There is no change in dipole moment for
CO bond stretching

4. The dipole moment change due to CO
bond stretching is large

e aur sEEERT AN AT F CDCL,
# aa fadas, 'H NMR Rees # @), dwar



1:1 % Ued ofar & Qe F ¥ aur

msmﬂﬂﬁawﬁmma%
SR 3 | 2. 13
3. 121 4, 12

40. The 'H NMR spectrum of a dilute solution of
a mixture of acctone and dichloromethane in
CDCl; exhibits two singlets of 1:1 intensity.
Molar ratio of acetone to dichloromethane in
the solution is
. 3:1 2

I
3. 1:1 4, 1

3
32

41. F=faf@a sdfee Ged @Erradr g, ag ¢

COOAg Br Br

1. HFd Ha® Aemadr
2. HIEHONAA AT
3. FEYUATTT Aeuadr
4. FTEET FEgadr

41. Following reaction goes through

? COOAg Br
2

I. Free radical intermediate
2. carbanion intermediate
3. carbocation intermediate
4. carbene intermediate

42. fArefEa 3R & soe Je 30 &
0
NaBH4, CEC|3
MekO_CHO MeOH, H,0
L.
OH

Me/k[>JOH

42.

'\
AL
(@]
0O
Me’KC OH
-

The major product formed in the following
reaction is

NaBH.,, C&CIa
CHO MeOH H,O

2,
Me
OH
0
3
O
4.
OH



43. yFfaw  saue  efRE F  fo
feafRfta & & v & afdamds
3aeTHT §

JO BN
HO o "0

umbelliferone
A. L-feerhe B. afaes e
C.L-AYBHA D, L-SRorer-danfaeT
l. AJATB 2. BAUTD
3. Baurc 4, COUTD

43. Biogenetic precursors for the natural product

umbelliferone among the following are
L
HO (O ®]
umbelliferone
A. L-tryptophan  B. cinnamic acid
C. L-methionine  D. L-phenylalanine
l. AandB 2. BandD
3. BandC 4. CandD
44. PRfET e & fv aEesieRer Fwr
T A FH B
Me 2 Me._~_Me IME\/‘“\j Me
NN \/A\/ Me Me\//IJ\Me
[ 1 I v
L. I>I>1>1V 2. I>Hl>1>1v
3. IVEI=NI>1 4. IV>I>1=>11

44,

The correct order of heat of hydrogenation for
the following compounds is

Me Me
Me ~\7Z Me -~ Me \/\1" Me 2\,
e e
| ] mn v

I. I>1>11>1V
3. IV>I>1I>1

2. I>HI>1>1V
4. IV>I11>1>111

13

45. (R)-4-ARATIA-2-30 & VC {'H}NMR

WA # et & g &

. 3 2, 4
3. 5 4. 6

45. Number of signals in the °C {"H)NMR
spectrum of (R)-4-methylpentan-2-ol are
l. 3 2. 4
3 5 4, 6

46. Trrfaf@a wfdfrar # seovey ey 3eurg
gl

heat

MB/W\/\\ —_—

At

oo

Me

3. 4.
H H
H Me H "Me

46. The major product formed in the following

II

reaction is
heat
Me/\\/W\\ e
1. 2.
Me H
L Ch
i Me
3 4.
Ch, ¢h

H Me H
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47. A=fRf@ar & @ o gemfEe iy 49. Prfaf@a aife F 1 weifts e dwgor &
(3ttferan) B(@), @ 2(E)

. Me. _Me
A. Horeg AT B. CdHey AT |
C. JmsEfanfos D, SAH Me
l. AGYUTB 2. Baurc
1. 2,
3. CEUrD 4. DFaA e Me
47. Antitubercular drug(s) among the following is /H Me {ﬁe Ne
(are)
A. Salbutamol B. Ethambutanol, Me H
C. Isoniazid, D. Diazepam
l. AandB 2. BandC . e % e
3. CandD 4. Dalone : aMe N\ e
./ Me
48. AfFF I FTT AgNO, F T W FH 9@ n b
ITENT & B, a6 & :
Me
1. 2,
Br Br 49. The most stable conformation for the following
© i compound is
Me._ _Me
4. |
3. Me
Br Br
S
»
N 1. 2.
Me Me
—~Me ~=Me
= Z
48. The compound that gives precipitate on %« Me
warming with aqueous AgNQ; is

Br

I Me
Br
3.
Ve e :
" / —=~=Me
3- = B Me B
Br y
H
=
o @ :

N

2,



50. frrfof@a aifet & ooy v dew ¥ & 3

50.

51.

51.

\\CI

H
Hn,,__'
Cl :S'Me A):
HO

1. SfrestaR &

2. vfafedr Bfew gamey §)
3. B (§HE) &1

4. HUTATHAS TAETT 2

The correct relation between the following
compounds is

H
Hi,___.
(ol :S—MG f
HO 0

‘\CI

1. enantiomers

2. diastereomers

3. homomers (identical)
4. constitutional isomers

TeEw & v fafaa s & 9

FUA B

A. NaBH, ¥ 3HT99 9T Q0T 3YUTH e
&ar &

B. A% HOL & wfAfkar & o

FARIES &l &
C. Bry-CaCO;-3Te¥ & 31fHfHar weh sgaor
IgiF 3eare & ¥
D. TF TTelel TUETIT HFRIcHS &l &
I. A BIUD 2. A BHEYIC
3. B@WC 4. DHAF

Among the following, the correct statement (s)

about ribose is (are)

A. On reduction with NaBH, it gives optically
inactive product

B. On reaction with methanolic HCI it gives a
furanoside

C. On reaction with Br-CaCOs-water it gives
optically inactive product

D. It gives positive Tollen’s test

S/15 CRS/15—1CH—2A

15

l. A, BandD 2.
3. BandC 4,

A,Band C
D only

52. rAfaf@a sfffear % oo HEw 3eue &

Me. Me
EtOzC NaBH4 .
. 0°C
H % MeOHTHF
2
Me Me Me Me
Ho/in HO -
H H
OH H
3. 4.
Me Me Me Me
EtO,C Et0,C
H - OH
' H
i OH H

52. The major product formed in the following
rcaclion is
Me
EtOZC __ NaBHy ™
o°c
MeOH/THF
2.
Me. Me Me. Me
HO’I‘K\?H HO SH
H H
OH H
3. 4.
Me Me Me Me
EtO,C EtO,C
H OH
: H
: OH H
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53. fewafaf@a sfafhar # sooer 7oy 5oure &1 54, Tvefef@a Ay s anfet & ko
A wEel & e RPuwE & A

5 e &5 F1 IEEROT A ¥, 9% &
HoN-NH, HCI

EtsN, CHyON, rt 0(\ ﬁ/\o g’\ f”i/\o 0(\5/\0
e L JL JC )
,. . S e L

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

54. The magnitude of the stability constants for
K" ion complexes of the following supra-
molecular hosts follows the order,

HO.,. Iy HO ¢ o'/\ H/\o (!)/\ “/E\ é/\ S/ja
¢ J¢  JC )
] e s

Me™ ° Me
B ¢
53. The major product formed in the following . B>A>C 2. C>A>B
reaction is 3. A>B>C 4, C>B>A

55. UH HUT U NG a=q F §, 59F ey
s v, g amex IWAT &l n=0n:
FalecH HEAT) & A Foll 3awqT HefAd
STET &, s :
|. §FEQUY FST A YT @ A e
2. 3T HET YT B A B
3. @0 Worel Hll TE 9 T & AT B
4, 9T V, %0

55. A particle is in a one-dimensional box with a
potential V, inside the box and infinite outside.
An energy state corresponding to n =0 (n:
3. 4, quantum number) is not allowed because
Me Me 1. the total energy becomes zero
HO,, HO 2. the average momentum becomes zero
' 3. the wave function becomes zero
everywhere
4. the potential V # 0

Me Me
S/15 CRS/15—1CH—2B



56.

56.

57.

57.

58.

58.

59.

mﬁﬁwmmwﬂ:a% &l
HIve Fr &1 raRea R faa v, &
ufeufa &

l. E,dur ¥, =t ufafda g smehn

2. E, aur 3itea aifas 3ot g ofaffa &
- S

3. %ad E, WRafda ger aur v, a8 g
4. Fao v, afafda evr aur £, =8 g

An eigenstate of energy satisfies H W=

E,'W,. In the presence of an extra constant

potential V,

1. both E, and ¥, will change.

2. both E,, and the average kinetic energy
will change.

3. only E, will change, but not ¥,.

4. only ¥, will change, but not E,,.

%mﬁﬁa#@ﬂagaaﬁgaygm
HFHFAT E|

1. 3> 3 2.
3. 3§ 1p 4,

s dp
-

The electric-dipole allowed transition among
the following is

1. 32§ 3p 2.
3. 355 1p 4,

SS—’3P
35_, 1F

TF 1.0 em ﬁwawrgaawaﬁﬁﬁw
F WA TF FHARRO G5 Fr Awar 0%
HT S &1 3 A F 3.0 om 90U s @

ISR W TH H G TRHAT 2977
1. 500 2. 250
3. 16.67 4. 125

The intensity of a light beam decreases by 50%
when it passes through a sample of 1.0 cm path
length. The percentage of transmission of the
light passing through the same sample, but of
3.0 cm path length, would be
I. 50.0 2.
3. 16.67 4.

25.0
12.5

T TS 1 FSAT eier a9 & w@dy ¥
af ag

17

59.

60.

60.

61.

61.

62.

L. IR § 2. AR §
3. AIWUHE 4 UHT WA §

Heat capacity of a species is independent of
temperature if it is

. tetratomic 2:
3. diatomic 4,

triatomic
monatomic

CFoyy FT 3CUIG & (CF x-3087 & W8T gfaIqor
U HeT & dUT 0,,, U xy WEST a7

I, Oy 2.
3. € 4.

Tyz
Z
3

The product CFoy, (CF is the two-fold
rotation axis around the x-axis and Oyy is the
xy mirror plane) is

l. o, 2.
3. & 4.

Oy
e

AN Fefa 9T ofer ar=ar g gar ek

AT E, TE B

[n] = kM2,

Imereifas el K aum o ol e #
I. %ae faerms gy

2. Faw agor W
3. agerh-faeg® geA uX)

4. Sgolo-dgas @ 3w R o

The intrinsic viscosity depends on the molar
mass as

[n] = Km?.

The empirical constants K and « are dependent
on

1. solvent only

2. polymer only

3. polymer-solvent pair

4. polymer-polymer interaction

afe v wfafear & aro elar & & &
k = AT?exp (— E, /RT).

ar s6 s € afgor st (£,) #r &0
L. Eg 43 RT 2. E,

3. E,+ 2RT 4. 2E,+RT



62.

63.

63.

64.

64.

18

The temperature-dependence of a reaction is
given by

k = AT?exp (— E,/RT).

The activation energy (E,) of the reaction is
given by

l. E,+RT 2.
3. Ey+2RT 4.

EO
2E, + RT

Iy 3R, 24+ B - 37 & fow A

TIF & £2x 107 mol dm™2 s 1Z F 65.
fawesT &1 & (mol dm™3 s~ #) BN

1. 3x10~% 2, 2x107*

3. :-‘x 104 4, 4x10°*

For a reaction, 24 + B — 3Z, if the rate of
consumption of A is 2 X 10™* mol dm™ s™%,
the rate of formation of Z (in mol dm™3 s~1)
will be

l. 3x107* 2.

4 -4
3. 3x10 4.

2x107*
4x107%

o gat & A 3/BRr F BT F@E AGE
Zn(s) - Zn**(aq) + 2e”

Cu®*(aq) + 2e~ - Cu(s)

I, AG®— RT In 22t

Cul

2. AG® + RT In—2n2t
Guis)

3. AG®— RT [n 2222

Qo2+

4. AG®+ RT Inzm2t

“Cﬂ=+

The correct AG for the cell reaction involving
steps

Zn(s) » Zn**(aq) + 2¢~

Cu?*(aq) + 2e~ - Cu(s)

is

1. AG® — RT In 22t
ﬂcu2+

2. AG®+ RT Insﬂﬁi

cu(s)

3. AG® — RT In 220

acu2+

4. AG® + RT In—zn

Qpy,24+

65,

66.

67.

67.

TF FCC T e & AT dEe U
(PF) duT 9fd THs el GwHAI] Egel Hi
qEIT (N &

. PF=0520UTN =3

2. PF=0.74 TN =3

3. PF=0.52FUTN =4

4. PF=0.74 TN = 4

The packing factor (PF) and number of atomic
sites per unit cell (N) of an FCC crystal
system are

1. PF=0.52and N=3

2. PF=0.74and N=3

3. PF=0.52and N=4

4, PF=0.74 and N=4

ECErAC S Graie ns‘npla?qmﬂ;l'ﬁ?—-‘;\m
FAT-IHETEUT 95 FT IE &

1. *p 2.
3. ?p, 4.

1P1
3P0

. The lowest energy-state of an atom with

electronic configuration ns'np® has the term
symbol

. 3p 2.
3. B

‘l.Pl
3P0

HCl ST SfaaRATE 310] & v wean et
IHTEAT VB T Tl I 58§ YR @ FFa ¢
Y= ‘PH(IS, 1)’#’5,(3;}2, 2) + B

IgT B &R &

. ¥,(3p, 2)¥:(15,1)

2. Yu(1s,2)¥0(3p,. 1)

3. -'1”:::(15, 2)‘[’5;(31‘-’2. 1)

4. WYa(1s,2)¥4(Gp,. 1)

The simplest ground-state VB wave function
of a diatomic molecule like HCI is written as
¥ =¥y(1s,1)¥c(3p, 2) + B

where B stands for

. ¥y (3pz 2)¥We(1s, 1)
Yyu(1s,2)¥0(3p2 1)

Yei(1s, 2)¥6(3p2 1)

Yo (1s,2)¥,(3p2, 1)

-h-h.l!\.}



68.

68,

69.

69.

70.
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HHFEAT : PCL(g) = PCLy(g) + Cly(g), &

St & Y Ias W Hahield & W

|EY

. AfERE 6 3R TuEEaRg gem

2. 3cUmEr # AR AR &em

3. 3WFRE qur 3cmEt fr Jmr & gRefda
Rl &

4. HAFRF TUT Icqet At R AET F e
&am|

In a chemical reaction:PCls(g) = PCl;(g) +

Cl;(g), xenon gas is added at constant

volume. The equilibrium

1. will shift towards the reactant

2. will shift towards the products

3. will not change the amount of reactant and
products

4. will increase both reactant and products

UF HRERT For Twhr vF wraer F wegar
UHHATA &, F T sgfa & @ gue e
R Fvar & wae, F/dr

. trafas e gy

. degd fasa ax

. A FSr 9X

. T fasE Wy

AW N

Dominant contribution to the escaping
tendency of a charged particle with uniform
concentration in a phase, depends on

I chemical potential of that phase

2. electric potential of the phase

3. thermal energy of that phase

4. gravitational potential of that phase

FIM3ST ®ON & AW Iedegipar fr Far
F 3AH GUFROT g F Gl F T A 5
UEde WA &, 96 ¢ (1) Testarew, (2) g
TR, (3) desaTed aur gRwar| e I

d FH;M TH (a), (b) AT (¢), & T
ATt & Bl HH

(]

[
2 L

I, 2. 2351
3,5 4. 1,3,2

Lad

70. Encrgy of interaction of colloidal particles as a
function of distance of separation can be
identified as (1) van der Waals, (2) double
layer, (3) van der Waals and double layer.
The correct order of interactions in the figure
corresponding to curves (a), (b) and (¢),
respectively, is

(4]

ad

2.3 ' 2. 23
I 4. 1,3

1

el
[T
35
b e

3 U »

AT/ PART 'C'

71.  [Bry) @ur[ls]" Fr Fafadmar § sAem

1. ﬁwmmmaurm
2. IISHend auT Faweaner gfanutasy

3. IIHAERIT TUT TJSHADII
4. @& qur Praweaner RofEdy

71.  The geometries of [Br3]" and [I5]",
respectively, are

trigonal and tetrahedral

. tetrahedral and trigonal bipyramidal
tetrahedral and tetrahedral

. linear and trigonal pyramidal

B A
f .



72.

72.

73.

73.

74.

EtMgBr & 3 @@l & SbCl; & fRfar
F G X & g1 SbL & ar JeuAe, X
& UF degAle § AR & Y aed

t, O Haewr # Y Ay WA |D-ageHT
%, e vedw shast RufAdy o

grar &1 diffes X aur v g A

SbEt; TUT [Sb(EL)1,],

Sh(Et,)Cl 8T [Sb(EL)CI],

SbEt; AT [SbEL,Bry],

Sb(Et)Br, T [SbEL(1)(Br)],

- PN R i

The reaction of SbCl; with 3 equivalents of
EtMgBr yields compound X. Two
equivalents of Sbl; react with one equivalent
of X to give Y. In the solid state, Y has a
I D-polymeric structure in which each Sb is
in a square pyramidal environment.
Compounds X and Y respectively, are

1. SbEt; and [Sb(Et)I,],

2. Sb(Et,)Cl and [Sb(Et;)Cl],

3. SbEt; and [SbEL:Br],

4. Sb(Et)Br; and [SbEY(I)(Br)],

urg FEEEl [Rug(C)(CONl, [Os(C)(CO)is]
U [Rus(CNCO)s) Ot Fr Far Hear
FHW: 6, 5 I 5 & 3 A F @O
YA HATT B § HAU:

1. closo, nide T nido

2. closo. nido @UT arachno

3. arachno, closo YT nido
4

. arachno, nido AT closo

Total number of vertices in metal clusters
[Rug(CYCO)17], [Oss(C)(CO)is]  and
[Rus(C)CO)y4] are 6, S and 35, respectively.
The predicted structures of these complexes,
respectively, are

1. closo, nido and nido

2. closo, nido and arachno

3. arachno, closo and nido

4. arachno, nido and closo

AF & Ar—R (AT 3c91E) F IS
feier west &, o
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74.

75.

I. R=CH; 2:
3. R=CH,COPh 4,

R = CH,Ph
R= CH:CF]

The reductive elimination of Ar—R
(coupled product) from A is facile when

Ph
Ph \Pf
' \P P
A F,/ d“R
P’ \Ph
. R=CH 2. R=CH,Ph
3. R =CH,COPh 4, R =CH,CF;

[Ir(PhyP):Cl] # 98I C—H--Ir  agostic

R & v Fafefaa su= 3

Bl

A."H NMR ¥I9gH # C—H WIer 3Td Fres
# fws Frar B

B. C—H & 37Fd ®a&oT &% 31 &

C. IR FIFTH H vey 3TT a1 HE&AT &
3R faws S §

A Ical B/ &
1. AduIC 2. Bawre
3. AJUTB 4, C&dd

The following statements are given

regarding the agostic interaction C—H---Ir

observed in [Ir(PhiP);Cl].

A. Upfield shift of C—H proton in '"H NMR
spectrum

B. Increased acid character of C—H

C. vey in IR spectrum shifts to higher
wavenumber

The correct answer is/are

1. AandC 2.

3. AandB 4,

Band C
C only



76.

76.

77.

o8 W AR gow g & eue § e
PbR; [R = 2,6-CeH3(2.6-'PrCH;)s] F AT
gaifas w@srdr dear ¢

Considering the inert pair effect on lead, the
most probable structure of PbR, [R =
2,6—-C¢H3(2.6-'PryCeH;)] is

R

D.C. QreRTamdr (DCP) Fr 3mem [ g
qreRIaTdT (DPP) 30 Il & | 38 AT
fam sRoif )W ffar fifsw

A. DCP & 39er DPPH 3r-thrdra umr & A

g §

21

77.

78.

78.

79.

B. DCP &1 3191 DPP# 3-4rdy amr
HAF gl &
C.DCP &1 Jelal # DPP & eI &

sl e ol #
el FROT o6

. A@UTC 2. BaWC
3. B¥ad 4, A hae

Differential pulse polarography (DPP) is

more sensitive than D.C. Polarography

(DCP). Consider following reasons for it

A. Non-faradic current is less in DPP in
comparison to DCP

B. Non-faradic current is more in DPP in
comparison to DCP

C. Polarogram of DPP is of different shape
than that of DCP

Correct reason(s) is/are

I. AandC 2.

3. Bonly 4.

Band C
A only

ve faomm &1 wfodifta & det A
fafafad el @ fer fisw:

A wfadreeeier o] # AT I
B. Scctotel # GYFA TEHIY T A e

C.gﬁrgéamhaﬂ

g 8 el A gy & 9RdfT e &
fav @@ 3cav g

. AQurB 2. B@UrC
3. AJUrC 4. Cad

Considering the following parameters with
reference to the fluorescence of a solution:

A. Molar absorptivity of fluorescent molecule
B. Intensity of light source used for excitation
C. Dissolved oxygen

The correct answer for the enhancement of
fluorescence with the increase in these
parameters is/are

I. AandB 2.
3. AandC 4.

Band C
C only

FoH AT IR &1 Hrew
(3THwAFH F Fore Aifee



HITHA FAA B
a. | Suzuki TI3eT i. |CH,~CHCO,CH,
b. | Hock T35 ii. |RB(OH),
c. |Sonogashira T3 |iii. | PhCO(CH,),7nl
d. |Negeshi T37e1 iv. [HC=CR
e. v | SoR,
|Er Aee §
1. a-ii; b-i; c-iv; d-iii
2. a-i; b-v; c-iii; d-iv
3. a-iv; b-iii; c-ii; d-i
4. a-il; b-iii; c-iv; d=v
79. Match column A(coupling reactions) with
column B(reagents)
Column A Column 3
a. |Suzuki Coupling i. |CH,=CHCO,CH,4
b. | Heck Coupling ii. |RB(OH),
¢. |Sonogashira Coupling | iii. |PhCO(CH,),Znl
d. |Negeshi coupling iv. |HC=CR
. v |SnR,
The correct match is
1. a-ii; b-i; c-iv; d-iii
2. a-i; b-v; c-iii; d-iv
3. a-iv; b-iii; e-ii; d-i
4. a-ii; b-iii; c-iv; d-v
80. '“sne SAMAC 3Trey IRt (bam )
& OTITHET
1. 1.33 2. 153
3. LT3 4. 193
80. The geometric cross section of 'Sn (in barn)

81.

81.

is nearly
; 2.
3. L73 4.

BIERIRE HT A3 Srad p oAttt $r
HTFATEIOT JATUR FHU: +4, +3, TUT +4 §,

Gl
l.  HsP:0y 2. HP0,
3. HyPyO4 4. HPi0,

The oxoacid of phosphorus having P atoms
in +4, +3, and +4 oxidation states
respectively, is

% H5P30;0 2
3. HsP;0g 4.

HsP;0,
HsP30q

22

82,

82.

83.

83.

as fAgea & AT FUMGA [BoH o)™
YT &

closo - GTIAT

arachno - AT

hypo - A=A

nido - TTHAT

L

o

According to Wade’s theory the anion
pR

IBI:I"I"I“\_']* adOpIS

l. claso - structure

2. arachno - structure

3. hypo - structure

4. nido - structure

FEAH | & dHell & Aae F@A7@ 0 &
goglelr HHAUT (ST 3% G F @
AT Scaterdl §) ¥ fifdw

I I

@) | Fe(l)y

protoporphyrin IX

(A) ko> n®

(i) [Mo(ILO)ICl,  |(B) |79 3WAdT d > d

(iii) | [CoH{ILO)]Cl, () | wfaeaifoa 4> d

®)

M LIS geEsT

FE Ieaw &

- (D)=(A). (i1)-(C) YT (iii)-(B)
. (D)~(D), (ii)<(B) T (iii)-(C)
- (D)-(A), (i)-(C) 7T (iii)-(D)
- (D)-(A), (ii)-(B) T (iii)-(C)

B

Match the complexes given in column I with
the electronic transitions (mainly responsible

for their colours) listed in column 1T

I 14
(i} | Fe(Iy-protoporphyrin IX [(A) |n-» n*
(i) |[Mn(H,0),]Cl, (B) |spinallowedd —»d
(iii) | [Co(tLO)K:l (C) |spin forbiddcnd —» d
(D) |M—» L charge transfer

The correct answer is,

L. (i)-(A). (ii)~(C) and (iii)-(B)
2. (i)(D), (ii)-(B) and (iii)-(C)
3. (i)-(A), (iD)-(C) and (iii)-(D)
4. (1)-(A), (ii)«(B) and (iii)-(C)



84.

84.

85'

85.

86.

86.

=@ : A. [Mn(n*-Cp)(CO)s], B. [Os(n*-
Cpl. C. [Ru(n*-Cp);] T D. [Fe(n*-Cp)], #
T e BeF Cp e waE Faas
e aur r-afRfEd €, 98

. DAMA 2. D@WB
3. CAUTA 4. CTATB
Amongst the following: A. [Mn(n*

Cp)(COYs], B. [0s(n’-Cp)a], C. [Ru(n*-Cp)a)
and D. [Fe(n’-Cp):], the compounds with
most shielded and deshielded Cp protons
respectively, are

I. Dand A 2.
3. CandA 4,

Dand B
Cand B

FFal  Ki[Cr(CN)] (A), Ky[Fe(CN)] (B),
Ks[Co(CN)g] (C), T Ky[Mn(CN)q] (D), & &
et T Ter Rrequr "@fa € 96 §

. A BAUIC 2. B,CduD

3. ATUD 4. BAWC

Among the complexes, KyCr(CN)] (A),
K4[Fe(CN)s] (B), Ki[Co(CN)s] (C), and
K4[Mn(CN)s] (D), Jahn-Teller distortion is

expected in
. A,BandC 2, B,CandD
3. AandD 4, BandC

FaH A F & T H,0, F ST AEIH
F frast & wew B A R W
IEFfrEHOTITETS & Ry

23

A: ,O,&7 fRar B: 3R

I 3rF H IEHEOT
0. & 3 IErdEIer
. 3FT | ITEEE
. 8§ W ITageT

(3) [FACN)]™ > [Fe(CN)g]*
(b) [F(CN)gl* —> [Fe(CN)eI™
() MnO; —Mn?*

(d) Mn?* —» Mn®

TE I €
1. 1—(a); 11— (b); Il —(c); IV = (d)
2. 1—(b); I1—(d); I —(c); IV —(a)
3. 1—(c); I —(d); HT —(b): IV —(a)
4. 1—(d); 11— (a); I —(c); IV —(b)

Match the action of H,0, in aqueous
medium given in column A with the
oxidation/ reduction listed in column B

87.

87.

88.

88.

89.

B: type of reaction |
(8) [Fe(CN)gJ* —> [F(CN)e*
) [FA(CN)g* — [Fe(CN)l>
(¢) MnO,~ —» Mn™
{d)Mn?** — Mn*"

[ A:actionof 11,0,
[. Oxidationinacid
IL Oxidation in base
ML Reduction in acid
IV.Reductionin base

The correct answer is

1. 1—(a); I1—(b); I —(c); IV —(d)
2. 1—(b); 1= (d); T —(c); IV —(a)
3. 1—(c); H—=(d); I = (b); IV —(a)
4. 1—(d); 1= (a): I —(c); IV —(b)

el fere & wfe we 7 ag
e A Fol HEAT qdl fRfeed= &r
ﬂ@%ﬁgﬁ%a’iﬁsmréaﬁzﬁrmmn%
1. 2Cu* auré 2. 2FeQYUTS
3. 2Cu' FAT6 4. Fe''d@ur3

The total number of metal ions and the
number of coordinated imidazole units of
histidine in the active site of oxy-hemocyanin,
respectively, are

1. 2Cu*" and 6 7
3. 2Cu"and 6 4,

2Fe* and 5
Fe’" and 3

mésmﬁuqmmmawﬁaw
NMR §fFT &1 IEEOr W AF WEA UH
EPR fRweTer &ar o fw gy ~2.2 aum g, =
2.0 #) #tg s WERd & 3T G359 F

afs fmer & A& AT o FEATE, ME
. Zn 2. Sn '
3. Cu 4, Fe

The reduced form of a metal ion M in a
complex is NMR active. On oxidation, the
complex gives an EPR signal with g; = 2.2 and

g, =~ 2.0. Madssbauer spectroscopy cannot
characterise the metal complex. The M is

1. Zn 2. Sn

3. Cu 4. Fe

rafatRg af@fmt & o & RfRe
sfET §

(i) 2H,0 + Ca — Ca” +20H" +H;

(i) nH,0 + CI” = {Cl(H,0).]~

(iii) 6H,0 + Mg* — [Mg(H0)]"

(iv) 2H,0 + 2F, — 4HF + 0,



89.

90.

90.

S I 3% e A s

L. (i) 31, (i) 3% (iii) 8T 24T (iv)

HUAOTTH

[

EEEInES

3. (1) 3Fa, (if) IrFdEReS, (jil) ITETaE ayr

(iv) &IY

4. (1) &TR, (ii) Iror 4y s, (iii) HrFdaFRE qar

(iv) &

Water plays different roles in the following
reactions,

(i) 2H,0 + Ca - Ca*' +20H
(it) nHO + CI' — [CI(H,0),]
(i) 6H,0 + Mg™ — [Mg(H,0)]>*
(iv) 2H,0 + 2F; —4HF + 0,

+ H,

The correct role of water in cach reaction is.

1. (i) oxidant, (ii) acid, (iii) base and (iv)

reductant

2. (i) oxidant, (i) base, (iii) acid and (iv)
reductant

3. (i) acid, (ii) oxidant, (iii) reductant and
(iv) base

4. (i) base, (ii) reductant, (iii) oxidant and
(iv) base

HHel

3
[Fe(phen),(NCS),] (phen = 1,10-phenanthroline)

fesr Rfawa afraeor sutar g1 38F 250

AU 150K 9T CFSE AT iy &, wver
I. 044,490 BMAUT 2.4 A, 0,00 BM
2. 244,290 BMTUT 0.4 A, 1.77 BM
3. 2.4.4,,0.00 BM @ 0.4 4, 4.90 BM
4. 1.24,4.90 BMAUT2.4 A, 0.00 BM

The complex [Fe(phen)y,(NCS),] (phen = 1,10-

phenanthroline) shows spin cross-over
behaviour. CFSE and Herr at 250 and 150 K,
respectively are:

1. 044,490 BM and 2.4 4, 0.00 BM
2. 244,290BMand 0.4 4, 1.77 BM
3. 244,0.00BMand 0.4 4,490 BM

(i) HTFHIHRF, (i) &7, (iii) IFaT Tur (iv)

4.

91.

91.

2'EL

1.24,,4.90 BM and 2.4 A, 0.00 BM

Et

Et
(R3P)Ni(1,5- evelooetadiene) RS
+ CO; I

Et 0

IWRIFT FUERT F v SRy sust

A FT A gm

A.Ni(PRs): (1,5-cyclooctadiene) & Co,
AT T §

B. CO, &1 fadery grar &

C. Et Et & A3 gar &

e e} &

. ATUTB 2,

3. CAUrTA 4,

Baurc
A Baurc

Et

For the above conversion, which of the
following statements are correct?

A. CO; combines with Ni(PR:), (1,5-
cyclooctadiene)

B. Insertion of CO, occurs

C. Insertion of Et—==—Et takes place

The correct answer is
l. Aand B 2)
3. Cand A 4.

BandC
A,Band C

92. PEfaf@a ImiFmt & 7 F 097

AT 3791 &
1.i. SOCl,,
HO,C ii. NaN,, MeOH
0 2. t-BuOK
3. HyO*

Et

(o]

Et £t
(RyP)y NI 1.5+ eyclooetndiene) N
= E{ + CO; I
Et (o] (o]
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92. The major product formed in the following
reaction sequence is
1. 1. SOCly,
HO,C ii. NaN3, MeOH
(o] 2. t-BuOK

3. H30"*

93. frfaf@a 3fffrar & scuer 7eg seure ¥

94,
AcO p-TsNH-NH,
AcOH
(0]
NaBH,CN
I 2.
AcO P
3 4,
AcO,
AcO

94.

93. The major product formed in the following
reaction is

AcO p-TsNH-NH,

AcOH

NaBH;CN

fAefafag 3PfFa & v 88 Fua ¢
O

3:

Brz
B NaOH
N F

| SHE U 2-FARITREE-3-0 e &
3T 3R F asde megadt e §

. BHE 3¢9 2-FIIRITARE-3-0 &
i wfdfRar # Hew Avgad! @ ¢

. BHH 3G 2GS RICAASS &
3 3R & desnge ST Aegadf
AT ¢

4. TH 3e9E 2-gresrifemIfeATSs § aur
yiAfFar & doca-fAo Brafafe §

rJ

s

The correct statement about the following
reaction is

O
Brz

NaOH

NH,

I

-
=
N

F



l. The product is 2-fluoropyridin-3-amine
and reaction involves nitrene intermediate
2. The product is 2-fluoropyridin-3-amine
and reaction involves radical intermediate
3. The product is 2-hydroxynicotinamide and
reaction involves benzyne-like intermediate
4. The product is 2-hydroxynicotinamide and
reaction involves addition-elimination
mechanism

95. Arafaf@a ¥Rt & scae 8 ae
HGT 3791 AT BR

Q. @
Me-,j/j,\l'u!a KH A Br P?‘!fv\/ a
= THF n-Buli
HO Me
1B~cr:wn-5 o°c
Me Me
1. A= ”9\/‘\‘)\\/5’*0 B= MB\/’\l/kW
Me Me
Me Me
2. A= MB\//’H/L\/CHO B= ME\///‘\I/L B
Me Me %
e Me
3. A= Ma\f/’\/T\/CHO B= Me A~ A sz
Me fe
Me e
4 A= Me AL _CHO g= Me N
Me e ~

95. The major products A and B formed in the
following reactions are

g ®
M&;@M& KH Br PhaP_~_7 ¥
= THF n-Buli
HO Me 18-crown-6 0°c
rt
Me &
1. A= Me\/\l)\,crfo B= Me\y\/v\/w
Me Me

Me ) Me
3. A= M’\/\./[\/CHO

L] Me

=i

Me
4, A= Meo~_L _cHo ga Me ]

Me e L~

96. Uw FwEifew e Pefafla e

IR (cm™): 1680

'"HNMR (CDCl;): § 7.66 (m, 1H), 7.60 (m, 1H),
7.10 (m, 1H), 2.50 (s, 3H)

C NMR (CDCly): 8 190, 144, 134, 132, 128, 28
m/z (EI): 126 (M", 100%), 128 (M"+2, 4.9%)

sy iffrs i e &
1. 2,
OAc I\
s 0
0 S

3 4,
Decome Og
o~ ~CO,Me s
O

96.  An organic compound shows following
spectral data:
IR (cm™): 1680
'"H NMR (CDCL): 8 7.66 (m, 1H), 7.60 (m,
1H), 7.10 (m, 1H), 2.50 (s, 3H)
BC NMR (CDCly): & 190, 144, 134, 132, 128,
28
m/z (EI): 126 (M, 100%), 128 (M™+2, 4.9%)
The structure of the compound is
1. : 2
OAc J\
4 \S o)
S

0

3 -4,
Do Oy
9) COQ Me S
. (@]
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97. @ sl & segafdt (a)awr 98. A% 3vafe Reius @ B seae €

[B] &I wEr wxw=ret ¥ FYATH HHTGT §, 96 &
Ph_ Ph
\P{,\ /\/CH3
@ _ilcz_,‘ A] — | PAT N, m /“\
E o] N, NAPH DY CH.
H Ph™ ph
A
- = (]
. A= = = = =Cl L
1.4 N ooy, B NP HaC
H H O
2 CH,
= = 9
(l I T
2. A= N"So B N~ 'O
P(O)Cly P(0)Cl, ji |
4.
HaC CHs
(o] ® N |
3.4= NP7 og(om B= |
i ’ 2 7 '
H N 98. The least probable product from A on
reductive elimination is
Ph
. A= B= = - \ 3
¥ o N e < /”(_\\/
P(O)Cl, H O /P\ CHy
Ph Ph
97. The correct structures of the intermediates A
[A] and [B] in the following reaction are CHa
Lo e N
E:la o M m T @\_ Hie
H 5 2 CH.@
N e N c® CHy
1. A= @ S B= Lo, LCl 3. HscA\/
N” “OP(O)Cl NP,
H H O CH,
' 4, )\
Q : [”‘%J\c[o HsC CH;,
= @)
2. A= rlq 0 B= rlq Cl
P(O)CI P(O)CI F
: ! 99. &= & 7S T # P # 39RYT o T
m 6 N n HEUT F AT afaf@a & & #F o
= @ cl =
3.A N"Sopojcl, B | e HraweeT gefar & N
) /
Ph3p C
@ B \Pt—-[“ 132 A
4 A= N g B= ﬁf P,Ci . P/ :
P(0)Cl, H o¢° ha G

\

Ph



99.

100.

100.

M(o) = L(o) TT M(nt) —» L(n¥)
L(c) = M(w) TUT L(7) - M(xn)
L(r) = M(n) T L(c) - M(n)

. L(rt) - M(o) dur M(nt) - L(n*)

e oS ] I\J:—-

With respect to o and = bonding in Pt—|| in
the structure given below, which of the
following represent the correct bonding

Ph
PhaP. C
Pt— A
o |([:| 132 A
\
Ph

M(o) — L(o) and M(t) — L(1*)
(o) = M(n) and L(1t) — M(m)
L(n) = M(x) and L(c) - M(r)
L(m) = M(c) and M(m) — L(n*)

LB

s & fav Pfafla s o e
AT

A. U0, & 3981 U0, FT 30 Agerar &
HHHAIA e &

B. U & U0, , Haifts Turdr aneamss ¥

C. [UOy(NO3)y(H,0),]4H,0 & U & §H=ag

e o g
D. UO," i@ &
WE HYUAT F THE &
I.A,BEUTD 2. ACEUTD
3.B,CauDn 4, ABEUTC

Consider the following statements with

respect to uranium

A. UO;" disproportionates more easily
than UO,"

B. U;0q is its most stable oxide of U

C. Coordination number of U in
[UO:(NO\):(HQO)}]“”;O is six

D. UO,*" is linear

28

101,

The correct set of statements is

. A,BandD 2. A, CandD
3. B.CandD 4, A, BandC
(NH:[Ce(NOs)] (Z) & T Pe=fafaa
FUAT WX A Hishe
A. Ce &Y H=9T F&IT 12 ¥
B. Z dTgFahIg §

C. Z UF Imadaor s &

D.Z ¥ & Ph;PO HFFAT U Hapa &t &
forad Ce #r woeag dear 10 ¥

TEI HUA §

l. A,BEUTC 2,

3. B,CAUrD 4.

B,AdurD
A, CAaD

101. Consider the following statements for

(NH4),2[Ce(NOs)] (Z)

A. Coordination number of Ce is 12

B. Z is paramagnetic

C. Z is an oxidising agent

D. Reaction of PhyPO with Z gives a
complex having coordination number 10
for Ce.

The correct statements are

I. A,BandC 2. B,Aand D

3. B,Cand D 4. A,Cand D

loz.ﬁmﬁﬁlﬁsﬁaﬁwwﬁgmmA

aur BE
R
R=0H R =Me
B
NaNH, NaNH,
NH; (1) Br NH3 (1)
?H ’Te Me
. e 0 (N
L ~ Il
F M, NH; 7 ONH,
(1:1)
OH Me
2 . A= © B= ] =
: 2
NHj NH2



Me

! Me
3, iom O (\ “ J+ (3
~. T P
NH; s NH,
(1:1 (1:1)
OH Me

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

R
R=0H R=Me
A B
NaNHg NaNH,
NHs () L NHgQ)
OH 'f‘“’ Me
1, A= J‘&\\j LR ‘] v llf‘-”-:z‘
S NH, N N
(1:1
OH Me
=
A wfd -y
NH, NHz
OH oH Me Me
3 A= @ + I!/'l“\\i\ B= [i & ©
() :
NH; v e IEJH; N
(1:1) (1:1)
OH Me
NH

NH,

103. frrifafea 3ffr w7 & #ew 3cug A
aur BE

aq. KOH

_—

ag. KOH

0 0
HN I Y g S C0uEt

reflux

29

1. a= J\
N N
H H
CO,H CO,H
2.A= } \ B= [ \
"N HCO;EI N
H H
2 COyEL COzH
A= [ ‘g\ B=
3. N~ COzH !N\
H H
CO,Et
A= z‘\. a=} \
4' N CO-H p
H H

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

0 o] ag. KOH aq. KOH
H2N\A ' Et()-‘.(';)'k’lr"'c‘zEt r reflux
COzH N COzH
IR G 5
N~ TCOzEt NT TCOzH
H H
fC'OzH CO,H
2.4a= n B= / \
N CO,Et N
H
CO,Et COzH
E B= 2/ \S
COZH N
H

|8

N
H

cozsz
B
Z CO,H

104. Fr=ifaf@a afafear & &= aea soue &

b 0.5 equiv. PhC(Me),00H
Zr 1.0 equiv. THOPr),
OH :
OMe 1.2 equiv. (-)-DIPT
CH,Cl,, -20 °C
?’.”.5 o - ,-'—':-_~1
| g e el T B= B | .J
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Z S
2. A= | o 8= OH I ==
O NN ome OMe
o) K
- = ==
OH Z~oMe OMe
o
e =
4. A= D\:/ | b B= OH l =
OH Z~oMe OMe
104. The major products formed in the following
reaction are
0.5 equiv. PhC(Me),00H
m 1.0 equiv. TI(O'Pr)4
H OMe 1.2 equiv. (-)-DIPT
CH,Cly, -20°C
NN
1. A= L’“/ﬁ\/]\ B= S0 L
“OMe

‘OMe

gy
OH
Me

Q.ﬂ_ P
sa ey e TR
OH K .2 oM
=
4. A= NQ\ o
91 OMe

105. rafaf@a wffsar & oo 7w 300g R

S G

H
9 OMe

Pd(OAc),
_PPhg, EN_

T CHCN

H f'Ph

H
Ac

105. The major product formed in the following
reaction is

@ S

Pd(OAc),
_PPhy, EtN_

T CHN

'TI/“\Ph
Ac

106. Arfaf@a wfdfRar w7 & @ 3fPist
& TANT A TUT HEH 3c9€ B &
A o 0

0
E:och\ ElOzCM

HaN-NH;
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[.
I . A. Ll[ lMD A w— f\(

N
H PhMEzSI
2. A:n-Buli, AcCl B= /N EtOOC" :
EtO,C N
H 2.
OH &
3. A: LiIHMDS, AcOEt B= AN OH
\N,N PhMe,Si
EtooC”\ .
OH (©
4. A:n-BuLi, AcOEt B= = ) OH 3
_ o M

106. The correct reagent combination A and the
major product B in the following reaction
sequence are

Q A O O  H,NNH,

EIO;_;C)k EtOzCM

1. A: LIHMDS, AcCl B= [‘ﬁ
EtO;C N’ . . "
107. The major product formed in the following

H - -
/(__( reaction is
. A:n-Buli, Ac B = -
2. A:n-Buli, AcCl B N'N
H

o}
Cp._ A~ Me
OH o%% T AL
Cp i Me
; OH / :
3. A: LiHMDS, AcOEt B f\( H % pyridine, toluene, - 40 °C
S
X p! -
PhMe,Si # —CQOEt

OH
4. A:n-Buli, AcOEt B= . -OH

. B L.
\N,

107 frfafaa s # seoer s o

0
Cp. Me
o A 2.
\ Cp” i Me 5
i o) pyridine, toluene, - 40 °C
Ph MEQSE\/;\COOE‘ PhMe,Si

EtooCc”

$/15 CRS/15—1CH—3A
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3 2.
H H
AA

3.
4, H o H
PhMe,Si.. a8k

EtOOC™\ < 4.

0

H H

108. A=Iff@a & & gredlerde g dwgorar

# AR W E ap @ :H]::

109.ﬁmﬁ@aaﬁzﬂmmﬁ§mm?

Me
@]
Ny hv, —=——OTIPS
Me

L

R
3. !
H H
A H
4,

108. The hydrocarbon among the following having
conformationally locked chair-boat-chair form is 3i

I

1 Me.. _Me ¢
H _H HO ‘ OTIPS
e (1)

S/15 CRS/15—1CH—3B

vycor filter
CICH,CH,CI, 80 °C



HOi ii iOTIPS

109. The major product in the following reaction
sequence is

Me

>%OTIPS

Me

hv,

vycor filter
CICH,CH,CI, 80 °C

2

3.
Me Me
HO ' QTIPS
4,

33

110. fafafee wiafts w0 & ger e 4
LT

CdMe 1. Cul
Sy S —_—
M —
“‘-.Nz

I,
H, ‘
HOM}Q
H CO;Me
2.
HO Me, H,‘
PN @l
CO,Me

H

3
HOMe, .
)\\)\w\@\
H\‘ COEMG
4.
HO
Me H
=l COzMQ

110. Structure of the major product in the following
synthetic sequence is

CO;Me 1. Cul
N o ——
b 2. Se0,

l.
H,
Ho\/J\/&e\@
H CO,Me
2,
HO Me, H'.
W
H CO,Me



3.
HOMe, .
)\\).\\“\@\
H“. COzME
.
N
o COo,Me

111. Y1 Y& FATGIT A TAT BFH DMF
NaN; & & a3 fram o @ | esrfef@a

H A A Feaw &
ey N M
oL &L O oGt
A B { D

l. AVHIU: YL DT B YA Y& C
&ar &

2. AXRRAF fAsor caur ByERE: g C©
aar &

3. AUHIICE: g CaU BIAAF fFaor ©
aar &

4. AVERIT: Y& D AT B YRR Faor p
& ®

111. Optically pure isomers A and B were heated
with NaN; in DMF. The correct statement from

the following is
S
: N3
D

C, L Oy
A B c

1. A gives optically pure D and B gives
optically pure C.
' 2. A gives racemic mixture of C and B gives
optically pure C.
3. A gives optically pure C and B gives
racemic C.
4. A gives optically pure D and B gives
_racemic D.

NMe,

Br
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112. fmifaf@a smfrant & soer 2 o
AT 391G ATYUT BE

o 1. PdCl,, CuCl
i LI, NHy (1) O,, DMF-H,0
i, allyl bromide 2, ethanolic KOH

(0]
1_A= S B= 0= 1
A
0 9
2 A= \/Ij B= ;&OH
Me
\

g 0
3. A= N B= Me
OH
0 .
4.A= ““\/b B= 0@
H

112. The major products A and B formed in the
following reactions are

(o] o 1. PdCl;, CuCl
i LiNHa (I) Oz DMF-H,0 =
il. allyl bromide 2. ethanolic KOH

8]
1'A= x B= o -
H
o]
0 |
2 A= \\/Ij B= %OH
Me
(@]
7 l
3'A= \\“\“"/"'- B= Me
OH
o
4.A= \\\Jb B= ‘F@?
H



113. Pv=rfafada SaaRor & ywrdr &3 & v
T HNFHFT &1 AT ¥

0O 0O

é,cozrwe

. i. a) NaOMe, Mel; b) NaCl, #f/eT DMSO, 160 °C;

ii. a) LDA, -78 °C, TMSCI; b) t-BuCl, TiCl,, 50°C

i. a) NaOMe, Mel; b) STeli NaOH de9dTd HCI

a9

ii. a) EGN, TMSCI, rt; b) r-BuCl, TiCl,, 50 °C

3. i. LDA, +-BuCl; ii. LDA, Mel; iii. S/eftd NaOH
deqeard HEl, arg

4. i.a) NaCl, 3frelr DMSO, 160 °C; b) NaH, -BuCl

ii. a) AT, H'; b) Mel deeard H,0'

p—

[

113. The correct set of reagents to effect the
following transformation is

O 0

é,coznne

1. i. a) NaOMe, Mel; b) NaCl, wet DMSO,

160 °C;
ii. a) LDA, -78 °C, TMSCI; b) +-BuCl, TiCl,,
50 °C
2. i. a) NaOMe, Mel; b) aq. NaOH then HCl,
heat

ii. a) EtsN, TMSCI, rt; b) -BuCl, TiCls, 50 °C
3. i. LDA, -BuCl; ii. LDA, Mel; iii. aq. NaOH
then HCI, heat
4. i. a) NaCl, wet DMSO, 160 °C; b) NaH,
-BuCl
ii. a) morpholine, H"; b) Mel then H;O'

114, fefafera sl &7 & 7ea 3 &

NHAc

Br | OH
Cfg COMe S~
N Pd(OAc); Pd(OAc),
5 PPhs, EtsN. PPhy, EtsN

CO@MB

AcHN™ ™% :
W\
N

:r

5

COQME
\ —
NHAc
N
N
T

OH
CO;Me
‘\ —
NHAc '
\
N

Ts

3.

114, The major product of the following reaction
sequence is

NHAc
Br ) OH
oy =2 ot
N
N Pd(OAc), Pd(OAc);
Ts PPhg, EtsN

PPha, EtsN

CO,Me -
ACHN™ ™= —

i
P
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2. (@] 0
: JL Bl
AcHN™ ™ - Ph Ph
A\
N 115. The major products A and B in the following
Ts synthetic sequence are
3.
Co;Me fo} i, PhMgBr
e = Cul A NaOEt
NHAc O)kME i HyO* Br,
A\
N
1} O 0
Ts | n\Ik
, 1. A= . Me B=O\ CH,Br
i Ph Ph
CO;Me
X - ch)\ 0
NHAc z
\ 2. A= f\ Me B= CH,Br
N \/J\Ph Ph
Ts
, 0 0
115. fifaflr il s & sevt e 3 A /\H[\M 5 Br 5
. . =7 e = T e
3G AT BE k
~"ph Ph
0 i. PhMgBr
Cul A NeOE PL Br?j\
Ph Ph
i i
1. A= Me B= -““j\CHgar
- b llﬁﬁmﬁ@amﬁmmm%
i i 7
o Q LMe . B [ hv, acetone
Ph Ph ‘
(o] (@] H



116. The major product formed in the following
reaction is

{ O
\:? hv, acetone
| _—
|
H
Me
Me
o)
(0]
£
()

&)

117. Frrfef@sa sfffmar s@ & seowr e
I B

2 1. (Bac); 0, pyridine
NH 2. TBSCI, Imidazole
2 ;
3. LIAIH(Ot-Bu)g,
EtOH, -78 °C

OH

TBSO
NHBoc

OH
BocO
NHTBS
3,
QH
TBSO
NHBoc
4.
QH
BocO
NHTBS

117. The major product formed in the following
reaction sequence is

6]

1. (Boc),O, pyridine
HO/YK/\
2. TBSCI, Imidazole

NH
2 3. LIAIH(Ot-Bu),
EtOH, -78 °C
1.
OH
Taso’““r’L\f’\\
NHBoc
2.
OH
Boco’“\r’L\M’“\
NHTBS
3.
OH
TBSO
NHBoc
4.
OH
BocO
NHTBS



118. Arfafled oo 8 & Adyr B
AT

i/\/\ 1. PhyP=CHCO,Me i, LIAIH,
1. PhyP=CHCOMe
AO™N CHO 2. heat W, HyO*

b CO,Me o
B 7
o OAc 0
H
H

"COMe =
Qﬂ,Nq 2 B= d}---rcHzOH
o
3 A= ABOA J-k/\b J\/\tﬂ

HOH,C
H H o~
As @CO;M@ Q:}CHZOH
le) o]

118. Structures of A and B in the following synthetic

sequence are
9 1. Ph,P=CHCO:Me i, LIAH,
MOAEWCHO 2. heat i, HsO*

A N CO;Me N
j
fo) OAc o)
H
[x/ﬁ H o
= C0,M
: ‘[;’NJ w ng)"'*cmo”
(o]
0 ¢]
H H
Me
= A0 N - ‘Nk/\b
3. A HJ\/\@ o H \

Me0,C HOH,C

H H o~
A qg}c{)z”e qﬁ}c*ﬁﬁﬁl
o 0
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119. Aw=faf@a sfdfar & seaa AB:C

(*Rafeea Fwe gfar &) &
NBS
_ABN _
@ O O
heat
I. 1:1:1 2. 1520
3 ezl 4, o2

119. In the following reaction, the ratio of A:B:C
is (* indicates labelled carbon)

NBS
: AIBN .
OS-0-0°0
heat B &
.. 35320 2. 1:2:1
3. 2:1:1 4, 3:2:1

Izo.mwwmmm
FH ¥ Il HET 379 §

1. Bry
2. NaOEt, EtOH

3. KOH, EtOH

Y

I 0

CO,H

HO
OEt

C



120. Major product formed in the following synthe-

121,

121.

122.

122.

tic sequence on the monoterpene pulegone is

1. Bl'z
2. NaOEt, EtOH

| O  3.KOH, EtOH

CO,H

3 4,
N
OEt

& WA 30 & 3faw anfdew @
AT 38T & FTIET 180° FT gUT AT T I
WIS Fee SATar g1 fdee §

l. @ 2. 0w
3. 48 4. @

A molecular orbital of a diatomic molecule
changes sign when it is rotated by 180° around
the molecular axis. This orbital is
1. o 2. m
3. 6 4.

'Haur "N& FyFely g-au wH 5.6 duT
0.40 &1 I NMR ®eFeexr & TrahEerT
# 3H YHR cgarvud fFar S & wes
& IIAG 700 MHz WX B, d€ N &

IeAellE, B9
1. 1750 MHz 2. 700 MHz
3. 125 MHz 4. 50 MHz

The nuclear g-factors of 'H and "“N are 5.6
and 0.40 respectively. If the magnetic field in
an NMR spectrometer is set such that the
proton resonates at 700 MHz, the "*N nucleus
would resonate at

39

1. 1750 MHz 2. 700 MHz
3. 125 MHz 4, 50 MHz

123. g ey 15%2s'3s! iy Be dY wosy

Ieafard IaEur & e ue gyl &
l. 3S| 2 ]Sl.l
3. 'S, 4; S

123. The term symbol for the first excited state of
Be with the electronic configuration 1s%2s'3s'
is
L s 2. s,

3.'S, 4. 8,

124. |1-d 31adl o TR Gl F e, U
(%)) LT F/AT ({p)) At F 3twa A= &

T I8 s &1
l. (x)#0and {p)#0 2. ()=0but(p)#0
3. (x)=0and (p)=0 4. (x)#0but{p)=0

124. The correct statement about both the average
value of position ((x)) and momentum ({p)) of
a 1-d harmonic oscillator wavefunction is

L. (x)#0and (p)# 0 2. x)=0but(p)#0
3. (x)=0and{(p)=0 4. xX)#0but(p)=0

125. 7 &1 & YUA Iedfod EEwr 3R
fwTan smewr & Fonst F sfaw B gen
ST S& g8 AT & (i) 1-d T=F7 F(A),
(ii) 2-d STFT H (A,) AUT (i) 3-d TFT H(AL)!
A AT & vds aew 1 awEs gEe
gl It sTEr # OFST AT A, A, T A F

HET Hel 99 gl
Lo Ay > A= Ay 2. M=M= NA
3. A3 A A 4., A=A = A

125. Compare the difference of energies of the
first excited and ground states of a particle
confined in (i) a 1-d box (A)), (ii) a 2-d
square box (A;) and (iii) a 3-d cubic box
(A3). Assume the length of each of the boxes
is the same. The correct relation between
the energy differences A,, A; and A; for the
three cases is
1. A;>A3>L\3 2. A|=62=A3
3 A;>53}A| 4, A3>ﬂ|}A3



126. ¥ABFAIHT  CHug) + 21L,0(g) = COu(g) +
4Ha(g) AT CO(g) + Hx0(g) = COx(g) + Halg) F
far @ s wa K, awr K, ¥
AT CHy(g) + H,0(g) = CO(g) + 3Ha(g) F
fore fmrs &

. KK, Ki-K;
3. Ki/Ka 4. KK

(35

126. The equilibrium constants for the reactions
CHy(g) +2H,0(g) = CO4(g) + 4H,(g) and

CO(g) + HO(g) = COx(g) + Ha(g) are K, and
K, respectively. The equilibrium constant for

the reaction CH,(g) + H.O(g) = CO(g) +
3Hy(g) is

. KK, 2.
3. Ky/K; 4,

K=K,
K=K,

127. FFAor Hawur e & R, W iRs
aw NEE vy & wey yfREw G
I UE @F GHAUT Eear F e

B &, F v gdmurard o & aw
a7 fasiar 2 &

. T 2. T*®

3. T?® 4 TYH

127. According to transition state theory, the
temperature-dependence  of  pre-exponential
factor (A) for a reaction between a lincar and
a non-linear molecule, that forms products
through a non-linear transition state, is given
by
I ‘T 2. T?

: i 4. T

128. 3mafass @igar (/)& Qv g7 Paaes & &
log% = -4 x 051(NY? F=fAfRa

ARt & ¥ - sFa gEeRor #=

HTETIT FIAT 82

1. 82033" 2.2

2. Co(NH;)sBr* + OH
3. CH;COOC;Hs + OH
4. H'+ Br + H,0,

128. For a given ionic strength, (/) rate of reaction
is given by

log - = —4 x 0.51(1)2. Which of the

following reactions follows the above equation?
l. $,08" + 1

2. Co(NH;)sBr*' + OH -

3. CH;COOC;Hs + OH -

4. H'+ Br + H,0,

129. dlcewae waor #  yfEdy guvuw @
gAY fAefaf@a & @ B9 & ¥ s
el : (N = &0t I F& FE@m; £ = TF Hor
Qs wee), ag &

UN! & f 1 gfaeaga

N N & wiaEge

fin(N!) & e gfeeamgs

Min(ND & @7 gfaeams

pu B R

129. The indistinguishability correction in the
Boltzmann formulation is incorporated in the
following way: (N = total number of particles:
f= single-particlc partition function)

Replace by /N!

Replace * by f*/N!

Replace by f/In(N!)

Replace f* by /In(N!)

9 i

lso.ﬁajg?rmuﬁa?ﬂwﬂ:ﬁﬂaa:mmw

foratear &1
1. AG/InIFT 2. AH/nF
3. ASmF 4. AS/nFT

130. The temperature-dependence of an electro-
chemical cell potential is
1. AG/nFT 2. AH/mF

3. AS/F 4. AS/nFT

131.00RF 3rar & e fAuew Ruas &
T, Trear #qoe T § IEEA F IR
HAIUAT &, ﬁmﬁ%ﬁammg&
1.71 x 107%,1.77 X 1075,1.79 x 10~° v
1.73 % 1075,
§1 sl F Ao faaes W T &
B, 9 &



131.

132.

132.

133,

41

I. 0.010 x 107° - 0.019 x 10-5
2. 0.020x 105 - 0.029 x 10~
3. 0.030 x 1075 - 0.039 x 10-5
4. 0.040 x 10™° — 0.049 x 10-5

In a conductometric experiment for estimation
of acid dissociation constant of acetic acid. the
following values were obtained in four sets of
measurements:

1.71x 107°,1.77 x 1075,1.79 x 10~5 and
1.73x 1075,

The standard deviation of the data would be in
the range of

1. 0.010x 1075 - 0.019 x 10~5

2. 0.020x 107° - 0.029 x 10~5

3. 0.030 x 107% - 0.039 x 10~5

4. 0.040 X 107° — 0.049 x 10~5

e & rredetor vow 0T o
WA A P E T BROT 9o (= 1A)
WM%(HI)HH@W%%
faader &1 @y 30° ¥ e 1 wom

[T AT wFarS gran
I. a=3.1514 2
3. a=3.0344 4,

a=3273A-
a = 3464 A

Silver crystallizes in face-centered cubic
structure. The 2™ order diffraction angle of a
beam of X-ray (2. = 1A) of (111) plane of the
crystal is 30°. Therefore, the unit cell length
of the crystal would be
l. a=3151A 2.
3. a=3034A 4

s YHERREAE S 3R & Sy
HHIFIUT 3R A S0 &

a=3273A-
a=34644

k
=1

k
CoHs + CoHg —2—=CaHy + CyH,

A I wemrer it ey 7 & o FFqot
HIRFRAT X FHATuE ¥

. I'& 2. V2

3. I[C4Hyo) F 4. IM2[C H, ]2 &

133.1n a photochemical reaction, radicals are formed
according to the equation

k
CyHyg + hv =====2C;Hs

=
ka
CoHs + Colls —— Gyl + CyHy

If 7is the intensity of light absorbed, the rate
of the overall reaction is proportional to
. 1 2 P2

3. 1[CyHy) 4. TY2[CH ] 2

134. 735 & AU IR 9fvy gy A 5t sdsdy
fFrEqer & 3 &

I 4| E SCJ 3C3 654 60‘|
Ayl 1] I I [ XYtz
Al 1] ] —1 |-
E[2]-1 [2 To Jo 233~§3~1
AR s
Fof3 10 [t [T =1 [R,R,
Rz
3]0 =l =1 11 X, Y. 2,
XY, VZ,
X
. E+A 2. E+A;
3 T 4, T,

134.IR active normal modes of methane belong to
the irreducible representation

Td E 8C3 3C3 65: 60d
Al ] I 1| x4y +7°
A [T ] L T I
Ell2{=1 2 0 |0 |27
yz' xz_yz
T, [3]0 -1 |1 -1 [ RyR,,
R,
T.[3[0 [=1 [=1 [T |xyz |
XY, yz,
ZX
| R D S8V 2. E+A;
3 T 4. T,
135. afof@a & & gofag dex i
1. CH, 2. CHLCI
3. CHsCl, 4. CCl

H



135. The symmetric rotor among the following is
. CH, 2. CH;CI
3. CH)ClL 4. CCly

136.gfawAE 3ot A FeeaR e A
fdea ot & Weaa o WegAdar
deeles & frar ST war &, 98 ¥

. ATgwEaT TAFCIACT

. HaEFd FAFE T

UV-32g WA

. TRy TOEEiACT

136, The spectroscopic technique, by which the
ground state dissociation energies of diatomic
molecules can be estimated, is
1. microwave spectroscopy
2. infrared spectroscopy
3. UV-visible absarption spectroscopy
4. X-ray spectroscopy

137. Pfaf@d suat & F Fla-ar swag &

. T ORI UF ARG T BT B

2. goFgIfa® aidl Feld HI Folel IR0 J
forefa &= TR

3, ForeX GRS Her tE ARy Rusr saedr
F TG grar gl

4. e BRI 913 & 39ae [eed

FI qTele HIAT &

137. Which of the following statements is

INCORRECT?

1. A Slater determinant is an antisymmetrized
wavefunction

2. Electronic wavefunction should be
represented by Slater determinants

3. A Slater determinant always corresponds
to a particular spin state

4. A Slater determinant obeys the Pauli
exclusion principle

138.3\1:}?3'{' (x, [x, p]] T AT &l
. ihx 2. —ih
3. ih 4, 0

42

138. The value of the commutator [x, [x, py]] is
1, ihx 2, —ih
3. iRk 4. 0

139.R7 & 9™ oy fr Ber & w Rew
It 9 faar fifse s A ey A9 F
faw AS (B—C) foras earr & o & a5 &

AT, V)

Adiabatic
process

P
C(T,, V) BT, V)
v
T 5 Ta
1. Riln T 2. Rln T
Va Vi
3. Rln v, 4. RlIn v,

139. Consider the progress of a system along the
path shown in the figure. AS (B—C) for one
mole of an ideal gas is then given by

AT V)
Adiabatic
rocess
P
CiT,, V,) B(T, V;)
v
Ty Ta
I. R In,r3 2 Rln,rl
v, Vi
3. R Inv1 4. Rln v,
140. UF Hdg 9T 8= arer HiHfear
| | T
Hy + —8§—§— =—= —§—§—
H H H
| ] slow |
—_—— S —»——S + H

& AT, H, & 77 a9 W & FAGI §

. [Hi] & 3.
3. [H)? & 4.

I/[Hy] &
1/[H,]'" &



140. For a reaction on a surface

i1
Hy + ——-s—l—— === —S§—5—
H H H
| slow I
—§—& — —5—8§ + H
At low pressure of H,, the rate is proportional
to
1. [H;] 2. 1/[H,]
3. [Hy)"” 4, 1/[Hy)"?

141.v% fRaa Per & Rv o fuse
Bele (NH FT & = AVe® | a7 3itmg ==t
gfer & gefr (k AreeEA A )

1. BKT 2. BKT?
3. kT/B 4. kT/B?

141. The single-particle partition function (f) fora
certain system has the form f= AVe®'. The
average energy per particle will then be (k is
the Boltzman constant)

I. BKT 2.
3. kT/B 4,

B kT?
kT/B?

142.0F yaa 3#d & gao &R (MOH) @
HAHAT-HAR  HFAGT  FH AreaFar
JerHEEr e a9 s frree Rard &
Faif
1. ST & favaer grar &
2. &8IR & Wegar agdr ¥
3. devfd & HY F7 gfdeurs o afy &

M* & grar &

4. IFA H ST gar

142. Conductometric titration of a strong acid with
a strong alkali (MOH) shows linear fall of
conductance up to neutralization point because
of
1. formation of water
2. increase in alkali concentration
3. faster moving H* being replaced by slower

moving M*
4. neutralization of acid
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143. sgorat # e 6 oflwar aamsw afy
ol & 3w a7y & (a) 10, (b) 50 TT
(c) 100 |
1. (a)0.99, (b) 0.98, (c) 0.90
2. (a) 0.98, (b) 0.90, (c) 0.99
3. (a)0.90, (b) 0.98, () 0.99
4. (a) 0.90, (b) 0.99, (c) 0.98

143. Find the probability of the link in polymers
where average values of links are (a) 10,
(b) 50 and (c) 100.
1. (a) 0.99, (b) 0.98, (c) 0.90
2. () 0.98, (b) 0.90, (c) 0.99
3. (a) 0.90, (b) 0.98, (c) 0.99
4. (a) 0.90, (b) 0.99, (c) 0.98

144. FA401 & Hoear aur ToaEs fys a1 gay
gele arell ISATIfAET FeeRor 3
| Prew-tengicesr geaor
2. reg-zge gt
3. S-UTHEA FHEHOT
4, ?.aéga‘mmﬂm

I44.A thermodynamic equation that relates the
chemical potential to the composition of a
mixture is known as
1. Gibbs-Helmholtz equation
2. Gibbs-Duhem equation
3. Joule-Thomson equation
4. Debye-Hiickel equation

. Gatadey Frarss A Puxar ofomy §

| EeT-Tergs gt & amsteeg
HTHYUT FH
Fromssr Foir fr Fr3eAr afy v

Fromes! FoiT & Rergs & 3Ragar @
aﬁmﬁaﬂmaﬁvﬁtmmﬂw
gfaedor &7

145

B oo

145. The stability of a lyophobic colloid is the

consequence of

1. van der Waals attraction among the solute-
solvent adducts

2. Brownian motion of the colloidal particles

3. insolubility of colloidal particles in solvent

4. electrostatic repulsion among double-

layered colloidal particles
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