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2a

It geg Raais
SAFCIT FT GETHIT © 9.11x 107 3kg
AT PrgaiE 6.63 x 10734/ sec
ST T HAY 1.6 x 1071°¢
FocaA I 1.38 X 107%3)/K
G T JI¥ 3.0 x 108m/sec

1.6 x 10719
1.67 x 10~%7kg
6.67 x 10" Nm2kg2

fEatt Srgars 1.097 x 107m™!
HrEEe €T 6.023 x 10%3mole1
8.854 x 10~ 12pm1

4 x 107" Hm™?

Arere ity Dwars 8.314JK 'mole~!

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 107 31kg
Planck's constant 6.63 X 1073 sec
Charge of electron 1.6 x 1071%¢
Boltzmann constant 1.38 x 10~23J /K
Velocity of Light 3.0 X 108m/sec
1.6 x 10719

1.67 x 10~ ?7kg

6.67 X 10”1 Nm2kg~3

Rydberg constant 1.097 x 107m™?
Avogadro's number 6.022 X 1023 mole™!
8.854 x 107 12fm!

47 x 1077Hm™!

Molar Gas constant 8.314JK *mole™?!



LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Elcment Symbel Atomic Atomic | Element Symbaoi Atomic Alomic

Number Weipht Number Weight
Actinium Ac 8y (227) Mercury | Hp 80 200.59
Aluminium Al 13 260.98 Molybdenum Mo 42 95.94
Americium Am 95 {243} Neodymium Nd 6{ 144.24
Anlimony Sh St 121.75 Neon Me 10 23183
Argon Ar 18 39.048 Neptuniuim Np 93 (237)
Arsenic As 33 74,92 Nickel Ni 28 58.71
Astating Al 85 (210} Nichium Nb 41 92.91
Barium . Ba 36 137.34 Nitrogen N 7 14.007
Berkefium Bk 97 {249} Nobhelium No 162 {253}
Beryllivm Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208,98 Oxvpen Q 8 15.9994
Boron B 3 10.81 Palladium M 46 i06.4
Bromine Br 35 79.909 Phosphorus I i5 30.974
Cadmium Cd 48 112,40 Platinum PL 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 {242)
Californium Cr 08 {251) Polonium *a 84 (2103
Carbon C 6 12.011 Polassium K g 39,102
Cerium Ce 58 140.12 Prascodymium Pr 59 140.91
Cesium Cs . 35 132.91 Promethium I'm Gl {147)
Chlarine Ci 17 35.453 Protactinivm ia 9] {2113
Chromium Cr 24 52.00 Radium Ra “4 {226)
Cabalt Cao 27 58.93 Radon 1 Rn 86 {222)
Copper Cy 29 33.54 Rheriium Re 75 186.23
Curium Cm 96 (247 Rhaodium Rh 45 102.91
Dysprasium v 66 162.50 Rubidium Rk 37 85.47
Einsteinium [P 94Q (254) Ruthenium Ru 44 101.1
Erhium Iir 68 167.26 Samarium Sm 62 150.35
Europium [ 6l 151.96 Scandium S¢ 2i 44.96
Fermium FFm 100 {253) Selenium S 34 78.90
Fluorine 3 9 19,00 Silicon 1 _ 5 14 28.09
Francium LI'r 87 {223) Sitver Ag 17 107.87¢
Gadelinium Cid 64 157.25 Sodium Nu 11 22 9898
Gallivin Ga 31 69,72 Strontium Sr 3% £7.62
Germanium (ic 32 72.59 Suifur 5 6 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hi 72 178.49 Technetium T¢ A3 (5%
Helium e 2 4.003 Telurium Te 32 127.60
Holmium lo a7 164,93 Terbium Th 65 158.92 |
Hydrogen H 1 1.0080 Thallium Tl 81 | 20437
[ndium In 49 [14.82 | Thorium Th 90 232.04
ledine - [ 53 126,90 Thulium Tm 69 168.93
Iridium ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 53.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsien W 74 183,85
Lanthanum La 57 138.91 Uranium { 92 238.03
Lawrencium Lr 103 (237 Vanadium v 23 [ 5094
Lead I'b 82 207.19 Xenon Xe 54 [31.30
Lithium Li 3 6.939 Yerbium Yb 70 173.04
Lutetium Lu 71 174.97 Yirium Y 39 88.9i
Magnesium Mg i2 24,312 Zing Zn 30 65,37
Manganese Mn 25 54.94 Zirconium 7 40 01.22
Mendelevium Md {0t {256)

*Based on mass of C™ at 12000 _ The ratio of these weights of those on the arder chemical scale (in which oxygen of nalural
isotopic composition was assigned a mass of 16.0000. ) is 1000056, (Values in parentheses represent the most stable
known isotopes)
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Here a. b, ¢ and d are digits,
Thena+b=

3.4 4. 16

forelt Frrsr it aRfafa, sad sfada &
frwar aur o FE & oWEd 38 By
¥ 8% ¥ FA g v §

I 14 2. 143
3.0 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. /4 2. 153

3.2 4. 1

fa o arw b wgraar & T # | e
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Pressure
L
=3
o

Temperature

. TeT® 9 ¥ FIY Sl &
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FauUAE 1T & TTY 97 Bl

4, 3, 5d 7 A A €€ § @9 W
TFaTH HT @Hhal B
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Lk

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

v liguid
~ [

solid ‘s’ 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

fa e b —

AT U U TE § Ted R

F(171234) | (. (-1/1234) — )
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pA321 4 o m1321 9
5 J14311/1234)

S i 4
3 2087 g4, 2%



Let r be a positive number satisfying
F(1/1238) ¢ (-1/1234) _ 5

Then

pe321 4 4321 _ o
L 2 5. pt3A2M)
3. 2308? 4 2|234

g R o a9 TEd o o omE
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HIHa & & TG T F W W o

T T @ v, Fife

I T #Y s | 3HeT A A g
ol fasdr ¥ agy o s ¥

2. 9ad @ Qg & 3ET T A
S & O GeF & AT 3R andr
9ad & HTHT Fe ¥

3. Y99 AT IEX A6 IR, FUr gad
FT IIHT §H AT ¥

4, 3H g AT W} wer §, W @
TG e &

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, air comes in as well as goes out
through every window but the driver
only feels the incoming one.
3. 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.

freaa @ 7 Rt 9T By

& IR 3 g UF FEH dear ¥ aur
WA g fE R TUA ®F W A&
U HOO qOF W ¥ e R

HIR HEarst 7§ o s ot ¢
H-9TH A& a2

[. 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

319 4. 25

T Ciqsh UF T A TE W o fF o=

a9 F o fr e A o Fex A ¥ A

N B o=l F afy 10 Afee b of

aE R U AT R A garr S @

mﬁ@ﬁmmm

1. 1 f@se g

2. 1fAsT ¥ sweT @

3. |1 fAwe & =7 @

4. T A& & nfy TF @ I T
a1 ST T ¥

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. [f 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 thar | min

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

71 10 SEof F ¥ I AE v Yeror 3}
#ed A e & & T affr seam
1. ®eq 2. ATETH
3. 3TU% 4. AR faaror



10.

10.

11.

11.

12,

If you change only one observation from a

set of {0 observations, which of the
following will definitely change?

1. Mean

2. Median

3. Mode

4. Standard deviation

TFE A OF HeAT 9FF @ NE §) o
TF T8 & HUaq Noe §ew §F
Hd & I @ i 9= 92 91 #
HASA 20 cc & O ¥FH F FI H¥aqAT
FT BN

. 3dd 2.
3. 40cc 4,

400 cc
80 cc

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’?

[. Infinite 2. 400cc

3. 40cc 4. 80cc

3cqd HoT oS & FY Fof & A F

yfeede Mgt # sfean e ¥
[. 70 2. 400
3, 120 4. 190

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

1. 70 2. 400

3.0 120 4. 190

BT ¥ B W AT 2 & wae
i 26 2. 28
3_ 216 4. 2222

Which of the following values is same as

22
1. 2¢ 2. 28
3. 216 4 2222

Ar 9% et & wogt # o wEw
B g5 2, %% R W g 3 s
FH A W Fha & T 3cal & T9T
#far

12,

13

14.

I e @1gT &r

1. g IfgT Awa

K. #f3d &% smr

L ¢ S, O wT Fnr

. LKILI 2. LJLKL
KL J 1 4. K JLL

¢}

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

I.  Cloth reel

J.  Silent wonder

K. Good tone
L.

Bronze rod
1. LK, I 1 2. LKL
3. KL 51 4, ,LLL

TF 12m X4 m& HAGHR B IR AT
WS oA wEHt R d) g Rwm & ase
& HOT W od W g A Ror asdr &
AP GUdH W AT TAS B orEr @

SER T 2 iy
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?

l. 24m’ 2.
3. 48m’ 4.

36 m*
60 m*

TF w0 fY S Wa ffed Smer
A 836 24 cm X 48 om & awr forgd

HUFTA 56 om AT oF T I FEAT B
1. 8cm 2. 32cem
3. 37.5cm 4. lacm

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

I. 8cm 2. 32em
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16.

16.

3, 37.5¢m 4, locm

B 78 H F WYX | Jod Jcd A AT
o

C—o

A 0 B O_
o ¢ ?

A O B
1. 9 2 [
3 bk a.

Find the missing clement based on Uhe given
pattern

A O 8. C——T

A g ecd ¢ ?

2.
a o

1 Y
3.|___]

W egFd FarfaE AT 0100 &S UF g
U Y HTN JET HRH F AT U W
Ui BRI 0900 @91, 3T d@ @
TgA §1 TE HOAN agE amEr 3 Ay
wfE FHT 2100 &9 YF WG A
B W FAW IET JAT A QU FEr R
afy 3% vala 3w w1 AT Fd IEF
IS VA & §AY @a § (0m fS ¥ ar
AFT WS 7 T F F o wna
T our aE B

. 48 ERT 2.
3. 256 4.

20 ©e
366

A man starts his journcy at 0100 Hrs local
time to reach another country at 0900 Hrs
local time on the same date. He stans a
return journey on the same night at 2100 Hrs
locai time to his original place, taking the
same time to travel back. If the time zone of

17.

17.

18.

his country of visit lags by 10 hours, the
duration for which the man was away from

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

ABC UF 33 10T TR St Ue anedged
& 3ex affya 1 ot BecawrACc W
i sfgee TER S B Al T @
SR o B, d oA gg W FF &6
w7 87

‘_B
S
m
[
v A
| \A
Cos _,/’i
e el
‘r\. - . Vi
-, "
l. u 2. na
3. afn 4. u2n

ABC is a right angled triangle inscribed in a
semicircle. Smaller semicircles are drawn on
sides BC and AC. If the arca of the triangle is
a1, what is the to1al arca of the shaded lumes?

_.B
A
!
ST
\"“\ A
C¥ ;
I« 2. ta
3, aln 4. af2n

UF R A9 & AT Y o gal Jild

FY 337 Gl ¥ SlF o gl e

WA & gAY gy F 3o AL AT,

Falfd

| O i mrEafda g S awesf
# geen # A award ¥



18.

19.

2.

gl & gae A A8 & Imepaiasa:
A & g B

WA & & & 3EA A q9 qol ¢
FafF AT & O & AT H AR
e Bl

Hifear ggafe a9 &g § swfe
greft g FH A 6

An ant can lift another ant of its size whereas
an elephant cannot lift another clephant of its
size, because

1.

2,

3.

4,

ant muscle {ibres are stronger than
elephant muscie fibres.

ant has proportionately thicker lcgs
than elephanm

strength scales as the square of the size
while weight scalcs as cube of the size
ants work cooperatively, whereas
clephants work as individuals

it ® ¥ v Ao fafdsy o o e
gaaw fagA #tar &) o aFad AR 8
30° 3T FT FATT &, A THAT F Rl

o et fig 3H SR W R

-

a.

|.866 R
L.000 R

1.500 R 2,
414 R 4.

19.

20,

20.

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

height of
1. 1.500 R 2. |.866R
3. 1414 R 4. 1.000R

T 140 WX F wF 847 A A9 o §FA
e @R e free gy i scaan
wEar F4T o§, oofy e o i ¥ Feg @
AT i gt ~geTaR 60 AT &2

I. 6 2. 17
3012 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 ficld of
diameter 140 m., if the boundary is required
to be at least 60 m from the centre of any

pitch?
1. 6 2. 7
3. 12 4. 4

[ FOR ROUGIH WORK J
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HBT/PART 'B’

SO & gt vt &7 aee o A
¥eAeg gar g, ag ¥

p
\P/ \ /
3. n(p=r)
p\‘--';-—-P'-..F‘,r.—'PH-...;/P
4 P/P‘MPMF’MP/P"‘-‘P
J-p/P-..,__P_..-PHP/}P. -

P/'P-..._,P__..’P....__P

T

All forms of phosphorus upon melting, exist
as

N7

< _4|P>+

ANZRN )
3. n{r=r)

A T% &N F yawg g7 W i
FAT &1

23.

23,

24,

24.

25.

B. ¥ & WA 9T fnl &t &
C. 37 a9 a3t ok &=l B

HEY T &)
1. AATT 2. BHEIF
3. AT B 4, BEUIC

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

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

1. Aonly 2. Bonly

3. AandB 4. BandC

TS HRF Nop)cF BT Q B B
3.236 MeV | affa 3RTFE PCpn)NE

AT A&l 3t (Mev
1. -3.236 2. .3.485
3. 3.485 4, 3845

Q value for the reaction ‘3N(n,p)'3C 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

Pefafte F & O winehe & 3=

AR A e ST §el A 8, a% &
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,

3. NH; 4. N(CH;);

TP THH A SO §/G0T FT THF e 3A07F
FEH AR

L. PA(0) FT Cu(ll) CIRT 3TFEeRoT

2. Pd(0) & Cu(l) Z@RT HTFEEHIOT

3. PA(I) T Cu(l) EBRT rarediaor

4. PA(L) T Cu(ll) avT JrrdisTor



25,

26.

26,

27.

27

The role of copper salt as co-catalyst in
Wacker process is
1. oxidation of Pd(0) by Cu(ll)

2. oxidation of Pd(0) by Cu(l) 28.

3. oxidation of Pd(II) by Cu(l)
4. oxidation of Pd(I[) by Cu(ll)

FEfferw WEredy g el &

M Frt § FHY

|, CO, Tl FEAT & ALY AT FTIEROT
TUT IELTET HEeY F Il JIge

2. =1 fAgss aw Cco,aur FEfag & 28,

A e FATaXoT

3. e TA9Aa @ geere HEeyw w7 I
ki iora

4. CO, T FEAT F IR FAAOT FUT
e AT

T 29,

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 29

and gene regulation

S0, # WeW WATEE H eI
e & fav frafafga w faar fifsw
A 27T +4
B. 0TI +2

C. +4duro 30.

BE IcaAT &R
1. AdUTRB 2.
3. BOwWiC 4,

AdarC
CHF

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

A. -2 and +4

B. 0and+2

C. +4and 0

The correct answer(s} is/(are)

1. AandB
3. BandC

2. AandC
4, Conly

Fe~Npopnyrin 3TawY AT A3mr-Far
Frd-ERTEET 7§ FA

1. ~219W204A

2, ~2.03W20A

3. -229ur23A

4. ~237UT25A

The Fe—Npophyrin bond distances in the
deoxy- and oxy-hemoglobin, respectively,
are

1. ~2.1and2.0A

2. ~2.0and2.0A

3. ~22and23 A

4, ~23and25A

18 5eFEr A [Co(CONXNO)] FUT
[Nitn*-Cp)(NO)] 3 NO #r Fwuet-ggfer ¥,
SHHA

W aw dfra

. df%g aur Ew

. s aqur o

N TR N T

The binding modes of NG in 18 electron
compounds [Co(CQO);(NO)] and
[Ni(nS—Cp)(NO)], respectively, are

1. linear and bent

2. bentand linear

3. linear and linear

4. bent and bent

35 PR aur 4T FEAt & AT @ susT

9T R fifae

A. UTq] 1 ITFAHIOT aE T St A
FH 99T AF FEA A 30 2 B

B. frt Fdla & wergF faves T g
¢ it # on-aEmdr o E

C. R Ffta & Feifa-wrea w1 wfaeurd-n-
RN 81 & O AT FdtT H J n-glem
pa g



30,

3.

31

32.

32.

p. MR F&le § FEE-arE @y seEge

=P AT ¥ aur arF FEE A § S
&I B 2l

e FUA E
1. AB@WC 2. A BIWTD
3. B.CAWD 4. A.CEUTD

For typical Fischer and Schrock carbenes,

consider the following statements

A. Oxidation state of mctal 1s low in Fischer
carbene and high in Schrock carbene

B. Auxithiary ligands arc m-acceptor in
FFischer carbene and non-m-acceptor in
Schrock carbene

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

D. Carbene carbon is clectrophilic in Fischer
carhene and nucleophilic in Schrock
carbene

The carrect statements arc

I, ABandC 2.

3. B.CandD 4,

A Band D
A.Cand D

'S NMR & (n*-Cp).$n & ToT qrarafas
F[ﬁ (Me,Sn % @rET) &1 H (978391 ppm
Ay E

. -4 2,
3. 4346 4.

137
-2200

The '""Sn NMR chemicat shifi (approximately

in ppm) corresponding 10 (1°-Cp).Sn (retative
to MeySn) s

1. -4 ’ 2,
3. 4346 4,

+137
=2200

I EATSE WO T Wl ®AE 2
I. CN.CiO,.BF,, PF,

2. N3y NOy . 11SO, . Ask,

3. SCN . PO L 1LPO, N,

4. CN,N;,SCN, NCN?

I~

The correct set of pseudohalide anions is
1. CN,ClO, , BF,, PF,

2. N; . NO; |, H50, ., Asl,

3. SCN, PO, , THPO, . Ny

4. CN',N: (SCN  NCN™

33.

34,

Y e ]S
O
Do+ on =

pETEESA fAeus Srad wget g, ag @

faref@T §T ot sl HC & @dea &
A1 e v & T @l wuer §

- En.A
QO

O(O‘ - Eg. B

CN

. ATY B g & T apg gl ik
|ECRICTiE

2. ATY B 2 & fav g @il 3R

Eeescoriifl

AF AT g gl AR aur 3 & AT

T AR faTaam)

4, B F QU gy gid 3T dw AF Qv
T AT @)

(=8

34, Correct statement on the cffect of addition of
aq. HCI on the equilibricm is
o) 0
N O
-+ ) | - Eq. B
O orcN o ew



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

2. Equilibrium will shift towards lefl in casc
of both A and B

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

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

35. i S T AgNO, & T T TS 9T
a8lg e &, a% &

1, 2.
Br Br

R

35. The compound that gives precipitate on
warming with aqucous AgNO; is

l. 2.
Br Br

S

36. ffofaa it S mer e ddw 2 5 2

Ho__ M _H):.__,.\Ci
CI* :S—Me Me—/ H
HO

-

OH

36.

37.

37.

38.

(. M=frestaT &

. ymfafsd AR gaey §
BAF (TEE) E)

4. HUCATHF FHEaT ¥

I

L

The correct relation between the following
compotnds is

H.., H H o
/__. f....__q.
Ci :S—Me Me— H

HO OH

cnantiomers
diastercomers
homomers {identical)
constitutional isomers

-hw!-.)-—-

frfafea 3ffra ey oo g &, g &

COOAg Br Br

e o et
. FEROTAS Araadt
. FEYATIS Aegadt
. HEeT #Avgadr

Wi k3 -

N

Following reaction gocs through

COOAg Br Br
[% 2

Free radical intermediate
carbanion intermediate
carbocation intermediate
carbene intermediate

IR PR & FEffad g9 & fav w: d

¥ HaAfFHT gt &1 Fr,

I COYEvY & v g0 fous & 3fts
g g

2. CO XY & U I UF 7 7ga
gl B



38.

39.

39.

40.

40.

41,

3. comw*mwmqﬁgamqw

# o ofada 78 3er )
4, comma:mwsaﬂ:aﬁgamqu’r
A 3fF afmds @ &

Intense band generally observed for a

carbony! group in the IR spectrum is due to

1. 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

ﬁmmmm#ﬂafﬁwaﬂcoa,
# a9 RAeE, 'HNMR Raga & 2, daar
111 % Uaher T B faegs & e g

EBFANUANT FT Aol It &
[. 31 2. 1:3
3. 1:1 4, 12

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

1, 3:1 2. 13
30 1: 4. 12
HHFIT [Co(CNKH0P + X o
[Co(CN)sX]*™ + H,O 38R0 HTel & wh
. Raaw s () o &

2. RSt (o) frafaf @t

3. WEHd (4) TR @

4. favwg weed () oy &

The reaction [Co(CN)sH.01 + X~ —
[Co(CN)sX]* + H,O follows a/an:

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

3. Associative (4) mechanism

4. Interchange Associative (/,) mechanism

IRTFH # I TS 3300 FAT 2150 em™ T
o &7 gt & a%

41.

42,

42

43.

43,

44

I 1-EgeIga 2. 257EEA
3. sgReO-TSEIEY 4. YRR

The compound that exhibits sharp bands at
3300 and 2150 ¢cm™ in the IR spectrum ts
1. 1-butyne 2. 2-butyne

3. butyronitrile 4. butylamine

RhCl;.3H,0 voate & PPh;ﬂ?ETgFlTE'F‘HT!r
TIAE FA T O TFA A & §) FF
A T AfEYR 97 FWeFar sdtet &

Ty 3’. FHHAA:

L. [RhCIPPh;);], 16
2. [RhCI(PPh,)s}, 16
3. [RhCKPPh;)], I8
4. [RhCI(PPhy)s], 18

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

L. [RhCI(PPh;);], 16

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

3. [RhRCI{(PPhs);], 18

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

HFAYT UIF WA (M—PR,) BFet & W
ey # Frafda et o waer 29
g d T d

I. M(ty) > PRy(0%)

M(t;) -> PR3(n*)

M(ey) > P(d)

PRy(m) > M(ty,)

bl Y

In transition metal phosphine (M—PR;)
complexes, the back-bonding involves
donation of electrons from

1. M(ty,) = PRy(o*)

2. M(t3) 2> PRy(n*)

3. M(e,) 2 P(d)

4, PR3(JT) > M(tzg)

. et s & aifow am geaor 2

Me Me

|

Me



Me Me
~= e Me
o
%/H_ Me
H
3. 4.
Me Me

Me
I":_ﬂe
4
H
Me

44. The most stable conformation for the following
compound is

Me Me
&Me
1.

2 {
Me Me
/‘ Me Z Me
H Me
Me H
3 4,
MeM Me
e >
= —Me
Me
H H
Me

45. farafafEm yf@fFar A Sooeet AR 39 ¥

o)
NaBH,, CeCl

CHO  MeOH, HO

Me

45.

2.
Me
OH
Q
3.
8]
MEJ&D—JOH
4,

The major product formed in the following
reaction is

0
NaBH,, CeCls
M
® CHO  MeOH, H0

2.
Me
OH
0
3.
o .
MEJKOJOH
4,
OH

Me
/KO—CHO
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d46. TR A ¥ e sEeEReT ST
& T =R B

Me Me
Me = Me. -~ Me =
— Ny \/\Me Me\)\Me
i I It v
Iot=>1=Hr=>1v 2. I=>M=l>1v
oW1 l1> 1 4, IV=II>]1>N]

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

Me .y, Me
Me. ~.# Me._-x_Me ’/\;e Me\fJ\Me
{ ] it v

LoI>0>1>1y
JMVEI>H> |

2oz li>1v
4. 1V>1>1>11

47, (R-4-RRENTEA.2-31 & UC{'H) NMR

TFeA # Reaat & g @
L3 2. 4
303 4. 6

47. Number of signals in the “C{'H} NMR
spectrum of (R)-4-methylpentan-2-ol are
1. 3 2. 4
3. 5 4. 6

48. ﬁmﬁf@aaﬁm#mwm
g

heat

Me™ XN

1. ’
Me H
L Ch
b4 Me

3 4,
H H
h Me M Me

48. 'The major product formed in the following
reaction is

J

heat

MG/M

3. 4,
H H
C@ ( J;

49. PrIfafEat § @ zemfadr ey
(3wfirar) BE), @¢ ¥d)

Me

ol

A B=gEA B. vdmeer
C. 3EaAvfes D. saTaw
. AdUR 2. BAWC
3. CHUTD 4. D&aw
49, Antitubercular drug(s) among the following is
(arc)
A. Salbutamol B. Ethambutanol,
C. lsoniazid, D. Diazepam
I. Aand B 2. BandC
3. Cand D 4. Dalone

so‘fﬁmﬁﬁﬁs{ﬁraﬂﬂwaﬂmﬁ%w

3wt & Tl et @ oam
forw sa &1 InTeRor wvar @@ ¥

SOV AN
L JL JC

)
(L/ﬁ\j CL/Q\)O K./S\/J

A B c
. B>A>(C 2. C>A>B
5. A>B>C 4. C>B>A

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



51.

51.

52.

52.

15

Y O T
C C 1

J )
Lt e el

A b c
1. B>A>C 2. C>A>B
3. A»B>C 4. C>B>A

U FOT UF NTIHAY S99 7 §, aa 3eel
fawa v, aur T FHAT Bl n =0 (m
FaleeH TEIN) F HAA Foll AT HJAA
74 &, it

| @t ST 1 A T @ S0 f

2. ¥ FaEET YFT g ST g

3. @7 See T T R LI A AT E
4, BV, #0

A particle is in a onc-dimensional box with a
potential Vg inside the box and infinite outside.
An cnergy state corresponding to n=0 (n:
quantum number) is not allowed because
1. the total encrgy becomes zero
2. the average monientum becomes zero
3. the wave function becomes zero

evervwhere
4. the potential Vy # 0

HCl ¥ gRIMRAF 3] F AT WerHA s

HIEWT VB T BT & 39 YHR forg FFa
Y= "P”(ls. l)tpa (3p21 2) + B

gt B Feer &

L. ¥4(3p,. 2)¥e(1s.1)

2. lp.q(ls, Z)qja (3;{72.1)

3. W (18, 2)%We (3p.. 1)

4. ¥ (1s,23¥,(3p.. 1)

The simplest ground-state VB wave function
of a diatomic molecule like HC! is written as
W=, (ls, ¥ (3p,.2) + B

where B stands for

1. ¥y(3ps, 2)¥ 0 (1s, 1)

2. ¥y(15,2)¥0(3p,. 1)

3. W (15, 20 (3p,. 1)

4. lpCI(lst Z)WH (szw 1)

§/15 CRS/M5—1BH—2A

53.

54.

54.

55.

55.

56.

TH 10cn: Y OY FFaE F TF AR § A4
& Uy TE FERUEROT o S 50%
ue ST ¥ 3 AAR F 3.0 cm 9U o ®

A W TFTer & WiAerd UEdeEs &

1. 50.0 2. 130
3. 16.67 4. 123

The intensity of a light beam decreases by 50%%
when it passes through a sample of 1.0 ¢m path
length. The percentage of transmission of the
light passing through the same sample, but of
3.0 cm path fength, would be
1. 50.0 2.
3. 16.67 4,

250

12,5

wr Ther F AT aifiar @9 ¥ E@dT R
afe 4F

| T &

BRELECEC ]

. g I E

S

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

1. tetratomic

2. triatomic

3. diatomic

4. monatomic

Cioy, B 306 §(CF x-3187 F FT gferer
goier 38T ¥ T gy, UF xy IOEEA TRE)

(- 2
N 4 4, (%

Tya

The product Cfay, (CFf is the two-fold
rotation axis around the x-axis and gy, is the
xy mirror plane) is
1. Oy,

3. ¢ 4. ¢}

WAT ey W AT @A 58 wa iR
F P, A E

[n] = KM?.

et Rai® K au o Pl # §



57.

57

58.

58.

59.

. Fao Rers w)
2, FHad TgAH W
3. agw-ﬁama? qrA W
4. SEAA-IEAR @ IAed HAT W
. The intrinsic viscosity depends on the molar
INa3ss as
[n] = kM2,

16

The empirical constants K and a arc dependent on

[. solvent only

2. polymer only

3. polymer-solvent pair

4. polymer-polymer interaction

ofe v wfefrar f ao fRar s e 2
k = AT?exp (- E,/RT).

ar 58 wfAfRa Fr vl =31 (1) =
oafr

l. E, +§ RT 2. E,

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

The temperature-dependence of a reaction is
given by

k = AT?exp (— E,/RT).

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

l. E,+2RT 2. K,

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

g IR, 24+ 8 537 & fav A &Y
WIT X E2x 10" mol dm™3 5! |7 &
RTTF & & (moldm=2 s~ 3 gl

1. 3x10°* 2. 2x107
3 }:«10—4 4. 4x10™*

For a reaction, 24 + B8 — 3Z, if the rate of
consumption of A is 2 x 10™* mol dm~? 5!
the rate of formation of Z (in mol dm =3 s~1)
will be

. 3x107% 2.
3. j{fx 10-* 4.

2x 107
4x10°*

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

60.

60.

61.

6l.

I. PF=052andN=3
2. PF=074and N=3
3. PF=052and N =4
4. PF=074and N =4

.wr-*cc%aw%%vﬁww

(Prf}amq%mmwm;ma‘?r
gEar (N) B

. PF~052FUTN =3

2. PF=0.74TUTN=3

PF-=032daTN -4

4. PF=074FATN =4

L9

sﬁagm?amrgnslnpla‘sqmu;aﬁraﬁan
FA-ITTUT I8 & gIF ¥

L3 2,
3. %p, 4.

IP‘].
3P0

The lowest energy-state of an atom with
clectronic configuration ns*np? has the term
symbol

L3P, lp,

3. 3p, 3p,
e & v Feafaf@a st & 3 a8
FUT EE

A.NaBH, & HYTIs ¥ AT IqUiF Ieare
aar ¥
B. AT 1HC1 ¥ 3% 1% o

FAIEE & §
C. Bry-CaCO-5 6 IRGRAT v yaoy
Foie sore el ¥
D. TF TTo YLIETOT WERIeHS 2ol B
l. A BEITD 2. A BAWIC
3. BTEWC 4 pAW

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

515 CRS/15—1BH—28



62,

6.

D. It gives positive Tolien™s test
1. A,BandD 2.
3. BandC 4.

A, BandC
D only

PIC2EE . T yfaw=m ¥ fov
=fafag & ¥ ==3 8 sfameaa
Eiocirzighd

JOH
HO o "0

umbelliferone

A. L-feeesa B. RAfAF 37w

C. L-3uea  b. L-Fad-tarfest
. AGUTB 2. BOATD
3. BAaWC 4, CaID

Biogenctic precursors for the natural product
umbclliferone among the following are

6N
HO o "0

umbeliiferone

B. cinnamic acid

D. L-phenylalanine
Band D
Cand D

A. L-tryptophan
C. L-methionine
[. Aand B 2.
3. Band C 4,

63. Frfaftd 3WfFa & 3ovea HET 3696 ¢

Me . Me

EtO,C NaBH,
. 0°cC
H % MeOH/THF

Me Me Me Me
HO HO OH

OH H

3. 4,
Me Me Me Me
EtO,C EtC,C
H OH
H H
OH H
63. The major product formed in the following
reaction is
Me Me
Et0,C NaBH,
0°C

H %5  MeOHTHF

1 2.
Me.Me ve._Me
HO H HO OH
H H
OH H
3 4,
Me Me Me Me
Et0,C Et0,C
H QH
H H
QOH H

64. Tarrfef@e sfdfear # 3e0eT 78T 3008
#l

O H,N-NH HCI

EtaN, CHsCN, rt

Me




Me
HO

Me Me

64. The major product formed in the following

reaction is

Me
Q..

65.

&/
h

O H,N-NH,HCI

Eth, CHaCN. rt

(")
P

Me
HO,,,

Me

HO

Me Me

A B T HEIA T HY, = E, ¥, B
VI FE B yfafea R R v, €

3afPufa &
|, E, T ¥, gt aRafda & s

2. E, auw wa afds Fa ot ofefia &

CIEE ]
3. ¥ E, wiEfda e 3w v, adt @
4, Faw g, afafda o awr £, =6 e

. An eigenstate of encrgy satisfics HY, =
E ¥, In the presence of an cxtra constant

poteatial vy,

18

66.

60.

67.

67,

68.

-3

W

. both £, and ¥, will change.

both £y, and the average kinetic encrgy
will change.

only £, will change, but not ¥, .

only ¥, will change, but not E,,.

ﬁmﬁr@ﬁﬁﬁéagﬁafagam
TEHAT B

I, 3§ 3p 2. g %p
5. 38 1p 4. 35 1f

The clectric-dipole allowed transition among
the following is

. *s> 3p 2, 355 3p
3. 355 1p 4. 35, 1p
FiRfFar PCls(y) = PClL(g) + Cly(g), #

W ® R e W ooefEa s W
[Fg

k2

IPFERE H WY TUEraRT g
3Gt ST WX TUEaiE gem
HEFERF qw seUer fr = el
FAET FomM

FiFRE Fur 3Tt W Y AT @ Far
e

in a chemical reaction:PCls(g) = PCl(g) +
Cty (g}, xenon gas is added at constant
volume. The equilibrium

i
2.
3. will not change the amount of reactant and

4,

will shift towards the reactant
will shift towards the products

products
will increase both reactant and products

TF ARG For R oF gger &
Feadl THRER &, 7 gare yqfa & faw
T AT TR X & wrawe, iy

[

L9

£

Tarafas @ 9y
dega fawa @
o Fat 9w

. &g fawg oy
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68. Dominant contribution to the escaping 70. Encrgy of interaction of colloidal particles as a
tendency of a charged particle with uniform function of distance of separation can be
concentration in a phase, depends on identified as (1) van der Waals, (2) double
1. chemieal potential of that phase layer, (3) van der Waals and deuble layer.
2. electric potential of the phase The correct order of interactions in the figure
3. thermal encrgy of that phase carresponding 10 curves (a), (b) and (c),
4. gravitational potential of that phasc respectively, is

69. T qat @ aa ¥y & e a8 ac ¢ £ .

Zn(s) -» Zn**(aq) + 2e" :}3 {

Cu?*(aq) + 2e™ = Cu(s)

1. AG® ~ RT In 222 [ ;
G2+

2. AG® + RT in —22it "“’
Aouts)

3. AG® — RT [n 2

26u2+
4. AG® + RT {n-2n®* [. 1,2.3 2.2,3,1
feutt 3. 03.1.2 [,3.2

69. The correct AG tor the ecl! reaction involving
steps '
Zn(s) - Zn**(ag) + 2e~ AT/ PART 'C
Cu**(ag) + 2e~ > Cu(s)

is 7. FeHE AgiAd sfafyad) & Fan
1. AG®— RT In =22 iffrad=h ¥ e S
cuit
2. AG® + RT lnZm2t FAAA FoH B
Pk a. | Swruki T3 i |CIL=CHCO,CH,
3. AG®— RT In—=2 b. | Heck T337=T i | RB({OH),
i c. | Sonopashita I3 _| iii. | PRCO(CIG),Zal
4. BG°+ RT In -2~ & [Nepeshi 2asry iv. |[HC=CR
o [c. ) v | SnR, ]
70. S FON F ALY HFAEGRar & For g = &
N FoAh JYFROT U F Do & T A . a-ii; b-i; c-iv; d-iii
, _ 2 ais bove coil: do
TEd FEd ¢, 97 £ (1) AEstared. (2) g 3. ;:lx hfiiic'.nlzl-lii;dl»\i;
T (3) AesIaTed gUT gaeay| et 3m 4, a-ii; b-iii: c-iv; d-v
" o FF (a) (b) T (), F WIS ) : _
#H ) W @ () 71, Match column A{coupling reactions) with
¥R BT W A ¥ column B(reagents)
f by | ColumnA Column B |
|a. [ Suzuki Coupling i |CH=CHCOCH, |
K b. | Teck Coupling ii. |RB(OI), |
> r 'c. | Sonogashira Coupling | iti. | PRCO(CIT,)Znl _1
' d. | Negeshi coupling iv. |HC=CR B
i) e o v SnR, L 1

The correct match is
I. a-ii; b-i: c-iv: d-iii
2. a-t; b-v: ¢-iii: d-iv

[E"]

|-

-3

4,

I

e L
F2 =



72,

72,

73

73.

3. a-iv: b-iii; c-ii; d-i
4. a-it; b-iit; c-iv; d-v

D.C. MERIITR (DCP) A HUam TR Tog

FAIATEY (DPP) TR FITEY ¥ | g0 faw

o RO 9T e Sifae

A.DCP &Y 398 DPP H 3-8ER URy &H
g g

B. DCP &I 3aT DPP H -8 URT
e gl &

C.DCP &Y gof«ll & DPP & QR &I

Frpfer o=t gt &1
e wer §E

. ATUTC 2. BIFWC
3. B&Had 4. A FaAd

Difterential 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 diffcrent shape
than that of DCP

Correct reason(s) 1s/arc

l. Aand C 2

3. Bonly 4.

Band C
A only

@& Jeaa & uidTd & d@ew A
faffad e o1 e fifew:

A giadreaeher oy & A v
B 3cdold # TFT TR W A dgrar

Cgﬁrgém

g O Ae A gfg @ wfadity qgr &
for @ 3o B

I. AQUTB 2. BAEUIC
3. AGUTC 4. CHada

Considering the following parameters with

reference to the fluorescence of a solution:

A. Molar absorptivity of fluorescent
molecule

20

74,

74.

75.

75.

76.

76.

B. Intensity of light source used for
excitation

C. Dissolved oxygen

The correct answer for the enhancement of

fluorescence with the increase in these

paramcilers is/arc

1. Aand B 2.

3. Aand C 4,

Band C
Conly

BIEBRE & FarFa faast P ORATOT 3
$r JrFfEToT WA FHY +4, 3. T

+4E, TFEE
I . ”51)3010 2 I’[5P307
3. HePyOy 4. HsP0,

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

1. PO 2.
3. TLPOy 4.

HsP:0,
H5P300

sn F7 FUANT IFIEY IR0 (barn #H)

& e
1. 1.33 2. 153
3. 1.73 4. 1.93

~ . . 3 .
The geometric cross section of '*Sn (in
barn} is nearly

[Bry] d4T {[]” & safAdrar § &R

. Py aur adseadRT

. TISRART T Baaany Ry
. TASHARE A TIHAENY

. f@w awr BraAaaer Afadg

[ L I

N Y

The geometrics of [Bra]” and [I5]'.
respectively, are

I. trigenal and tetrahedral

2. tetrahedral and rigonal bipyramidal
3. tetrabedral and 1ctrahedral

4. lincar and trigonal pyramidal



77.

77.

78.

78.

EMgBr & 3 JedaAEl & SbCl &y HiHfsRar
s AfE X & 1 Sbl F & TeIRE, X
& UF oA H HRFRT #WE Y §d

g o @en # Y fr w@Iger 1D-a§?~ﬁﬁ1'u
¢, foE udw sb e Rufad ofe #

grar 1 i X3 v &, A

I. SbEL; & [Sb(ED)),,

2. Sb(Et,)C1 T {Sb(Et)CL],

3. SbEt; YT [SbEL,Bra],

4. SH{EQBr, TUT [SHEKIN B,

The reaction of SbCl; with 3 equivalents of
EtMgBr  yiclds compound X. ‘Two
equivalents of Sbl; react with one equivalent
of X to give Y. In the solid state, Y has a
1D-polymeric structure in which cach Sb is
in a square pyramidal environment.
Compeunds X and Y respectively, are

. SbEt; and [SB{EDI.],

. Sb(Et-)Cl and [Sb(ELYC],

. SbEt; and [SbEL,Br.|,

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

I Wi 2

o FEECU  [RuCHCO) 7). [Os(CHCONs
U [Rus(CYCO)] & oM & Foor
FAY: 6, 5 AW 5§ 4 TENH F Ow
TR @O § HHS

L. closo, nido TUT nide

2. closo, nida T arachno

3. arachno, closo AU wido

4. arachno, nide T close

Total number of vertices in metal clusters
[Rug(CHCO 11, [Oss(CHCO) 5| and
[Rus(CYCO)4] are 6, 5 and 5. respectively.
The predicted structures of these complexes,
respectively, arc

1. closo, nido and nido

2. closa, nido and arachno

3. arachno, closo and nido

4, arachno, nido and closo

21

79.

79.

840,

80.

81.

[r(PhyP):C1| & 98I C—H---Ir  agostic

wratEafear & v R=efEa suw Y

T

A. 'HNMR T¥eH H C—H W 379 fieg
# Bas Srar g

B. C—11 & 31+« ®&T0T 9% = ¢

C. IREVFEHA H vey 3T TET T D

I Bew ST €
TE Ica] BB
. AduC 2. BWC
3. AQUTR 4, CFad

The following statements are given

regarding the agostic interaction C-—H--Ir

observed in [I(Ph.IP%Cl.

A. Upficld shift of C—H proton in 'HE NMR
spectrum

3. Increased acid character of C-—FH

C. veqrin IR spectrum shifts to higher
wavenumber

The correct answer is/are

1. AandC 2. BandC

3, Aand B 4. Conly

FEHA Kal Cr(CNYo] (A), KifFe(CN)g| (B,
KJCo(CN),| (C). AT K [Mn{CN) ] (D), & &
e gt SR e d@anfaa §, v &
. A.BTUTC 2. B.CAAD
3. ATED 4, BAWC

Among the complexes, Ky{Cr(CNY | (A).
K [Fe(CN),] (B), Ks[Co(CN),| (C). and

K Mn(CN),] (D), Jahn-Teller distortion is
expeeted in

1. A,Band C 2,
3. Aand D 4.

B.Cand D
Band C

wadr dnEafaa F da 'e 7 oug
st & FE gEwm Ju RRReda &
ﬁfﬁﬁgﬁ‘?ﬁﬂﬁsﬁﬂéﬁﬁmﬁﬂ:%
L2007 auTe 2, 2Fe” dUTS
3, 2Cu dWwe 4. Fe' dUT3



81. The rotal number of metal ions and the

rumier of coordinated imidazole units of

histicine in the active site of oxy-hemocyanin,
respictively, are

. 2Cu" andé6 2. 2Fe’ and 5
3. 2Cu and 6 4. Fe’ and3

82. o &y 3¢ WU & po| F 39TRAT o T
= XU & fav fafafaa & @ st= v
Frawru= g &

Ph
Ph;P C
Pt— A
PhJP/ LU 1.32 A
Ph

M) - Licy T M) - L{m*)
L{m) - M) YT () -» M(m)
Limj > M{m) 49T [{g) -» M{n)

4. L{m) > M(o) aur M(n) - L{x*)

2

[

82. Wih respect to o and 7t bonding in Pt—||| in
the structure given below, which of the
following represent the correct bonding

Ph
PhaP-_ c/
| REN
bp;P” C
\Ph

Lo M(a) - L{o) and M{x) = [(z%)
2. L{c) - M(n) and L{n) -» M(m)
3 L(a) - M(n) and L(g) - Min)
4. L{m) -» M(o) and M(w) > L(r%)

8. F W¥E H U WS M # 3unig w9
NMR afg %lamﬂa-.-mrwugﬁg?aw
EPR FRaever &ar o5& faw g, 22 aur g, ~
:.og’fxﬁna?rmﬁ?ﬁa:rm@gma}:

TR Rvr # wff B oo wwarg, M
1. Zn 2. Sn
3. Cu 4. Fe

83.

84.

84.

The reduced form of a metal fon M in a
complex is NMR active.  On oxidation, the
complex gives an £EPR signal with gy =22 and
gL = 2.0, Massbauer spectroscopy cannot
characterise the metal complex. The M is

i, Zn 2. Sn

3. Cu 4. Te¢

9 ¥EFa & IR FOMEA (B,,H,,[>
AT &

I, cluso - GAT

2. arachno - 0GaT

3. hypo - AT

4. nider - GIRAT

According to Wade's theory the anion
[B,_-;H,;]2 adopts

1. closo - structure

. arachae - structure

. hypo - structure

nido - structure

[

o Led

A3 W AR e T A oo A e
PBR; [R = 2.6-C,HA{2.6-"Pr,.CeHa)s] & e
Tl T wemen ¥



85.

86.

86.

Considering the inert pair elieet on lead. the
meost probable structure of PbR, [R =
2.6-C,11:(2.6-'Pr;C 1 L) is

Y
@% e
/

FaH | F eiim‘i F1 AT &dHT 11 *
CreE T EED dgavl (5T IAF @ & v
g@ﬁ:mnﬁ%u#@ﬁm

S I S A P
|(v) {Fe(l) [GYREIET
| [I_I’Ol(‘l[m:]lh)"l‘irll_x | . : ] I.

}(11_)__|‘[Mn(nzn)51ﬂ2 "Iy (fe aemid d o d

(i) I[(n(u,o}‘]( I I({) ﬁ‘t\m qf?zaﬁﬁa o >
O Iy M > 1. m:&a-wr{

ey 3eav &

1. {-(A), (I-(C) T (it-(11
(DY, (id-(8) TT {3i)-(C)
()-(A), (HD-(CY 9T (i)
§o (D-(A)Y, G- T Gii-l)

| o

td

La}

Match the complexes given in column Twith
the electronic transitions {mainly responsible
for their colours) listed in columa T1

' I i LI
(|] I ‘e(TE)-protoparphyTin 1X (A) ‘u >t
(u} [Mn(lI-.O),erlz (B) spm allowedd »d
(Lu} l_Co(l 1LOK|CL (C) l:L'|1||1 lorbiddend > d
! i |(| N oM

The correct answer is,

. (D-(A), GD-(C) and (i)-(B)
2. (DY (i-(13) and (ii)-(C)
3, (D-(A), (iD-(CY and (i)-(1)
4. (A). (- and GHELN!

>1. , chatpet tnmfe:r _

23

87.

87.

88.

88.

FAFATAITE © A |Mn(n*-CpXCOY1. B. [Ostn’*-
Cp). €. [Ru(m’-Cp).| T D. (Fe(n*-Cp)f, &
¥ ifis Brew cp Wow waAw vl
afiere aur w-ofcflq 2, a8 &

I, DA A 2. Daarnp

3. CEATA 4. CauB

Amongst  the  following: A [Mn(ni-
CpiCOx1. B. 1Obn -Cphl. C. [Ru(n™-Cp)l
and D. [Fe(n™-Cp)|. the compounds with
most shiclded and deshiclded Cp protons
respectively, are

. Dand A 2, DandB

3. Cand A 4. Cand B

AT A Ar RITAT 57918) 7 FTaidE
fregsr wes B, 59

Ph Ph
N
\ \ P\ /Ar
Pd
A .
- P/ R
Ph/
Ph
1. R Cli, 2. R=CHa.Ph
3. R CH,COPh 4. R =CHCF;

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

Ph Ph
Ny
A | /F'd\
A~ R
i’ Y,
1. R -CH; 2. R =Cll-Ph
3. R-=CILCORh 4. R~=CH.CT,

S A ® & Yy 1,0, & Sl FTETH
§ feost & wew B A ORE T
Wﬁym@m@

R S i —
[\ s oY amdar () [ N > [FoCNIl

. & Ay I "(b) [FelCNY] > [F(CNY]
. HEFT I ITIAA (€) Mn(yy > Mo™
g N I (@ Mo o Me®

T IeaR &



I— (@) 1 = (b); 11 —{c); IV - (d)
[—(by; 1= (d): 1L - {c); [V — (a)
1= (e 1 = {d): 1l - (b); 1V — (a)
1= (d): H—(a): I - (c); IV — (b)

B —

89. Match the action of H,0Q, in aqucous

medium given in column A with
oxidation/ reduction listed in columg B

Azactionof (), |
I Oxidationinacid
iI. Oxidation in base
II1. Reduction in acid
IV Reduction in bage

B iypcolreaction

{c} MnQ; - Mn2'
(@Mr > Mnt

() [FA(CN), >~ > [FA CN), -
®PACN),I* -> [Fe(CN), -

24

The correct answer is

Lo 1= (a); T = (b); I — (c); IV — (d)
2.0 =(b); I~ (d); Il = () IV — (a)
3. 1=(e) H—(dy; NI - (b): TV — (a)
4. T—(d): 1= (a), N —(c): IV = (b)

90. A afds e ¥ B9 3eqe @
FYATH GHTE &, ag ¥

Ph
Ph_
P‘\ /\/CHa
PN
P\ CH;
P Ph
A
CHa
l. ch/\/
2 CH,
CHE
S %
4
HaC CH,

90. The lcast probable product from A on
reductive climination is

Ph
Ph\ /

P CH,
oM
P\ CHj
P’ en
A

CHjy
1. ch/\/
2 CH,y
CHjy
CH,
4.
HsC CHj

91. famfafea 3Bt & o 4 Rfs

91.

HfEFTT ¥

(1) 21,0 + Ca — Ca" +20H" + i,
{i) nH,O + CF - |CKHL0),]

(i) 61,0 + Mg® - [Ma(H,0) ]’
(iv) 2ZHO v 2F; —» 4lIF + O,

v ¥Rt & oo 7 ol wfEe #
1. (i) 3MFEIPRE, (ii) HF (iii) & T4 (iv)
JTaraE

2. (i) AIEFEHR. (if) 87T, (iii) 35 a7 (iv)
3T
3.0 () FFA, (i) IMFNFRE. (i) FITEE IAT

{iv) &TIT
4. (i) 8TR, (i) 3TEIF, (iii) JTFdrFF g2
{iv) 8T

Watcr plays different roles in the following
rcactions.

(i) 21,0 + Ca — Ca™ +20H +H,
(i) nH:0 + CI' — [CI(H,0),] -

(H) 6H,0 + Mg" — [Mg(H,0)>

(iv) 2H;0 + 2F, - 4HF + 0,

The correct role of water in each reaction is,

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

2. (i) oxidant, (ii) 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



92. TF [Folphen)(NCS)] (phen = 1.10-
phenanthroline) st fafeara sfdreraror Zafrar
¥| g¥F 250 TAT 150 K T CIFSE T pe
FH
1. 0.4 A, 4.90 BM T 2.4 4, 0.00 BM
2. 24 4,290 BMAAT0.4 4, 1.77 BM

. 24 A_,0.00 BMTUT0.4 4,4.90 BM

4. 1.2 4,.490 BMTUT 2.4 4, 0.00 BM

LF3)

92. The complex |Fe(phen):(NCS);] (phen = 1,10-

phenanthroline) shows spi ¢ross-over
behaviour. CFSE and prat 250 and 150 K,
respectively are:

1. 0.4 A,4.90BMand 2.4 4, 0.00 BM
2,244,290 BMand 0.4 A, 1.77 BM
3,24 A,0,00BM and 0.4 A, 490 BM

4. 12 A, 4.90 BM and 2.4 A, 0.00 BM

E Et
(RPN 8- cvelonotadione] \/
- 1A

FIFE TR0 ¥ fav Praf@a e

FE AT X IT R

A. Ni(PR,) (1,5-¢cyclooctadiene) & CO.
AT FAT E

R. CO,FT foae= grar §

C. Et Et &7 foae= giar &

Th I ¥

|, ATYUTB 2.

3, CAUTA 4.

93.

:E—=——=F!\

BETC
A BRHUTC

Et
(RPN L5 oy clocctatiene I =

!Et =—Et 0O —

g o7 0

For the above conversion. which of the
following statements are correet?

25

A. CO- combines with Ni(PRy); (1.5
cycloocladiene)

B. lnscrtion of CO-aceurs

C. Inscrtion of Et—=="F1 takes place

The correct answer is
1. Aand B
3, Cand A 4.

2. BandC
A,BandC

04 PreRRa IHEFE F &8 A 37w
HET F¢IE §

1.1. SOCl,,
HO,C ii. NaN,, MeOH
O 2. +-BuOK
3. Ha0"
! 2

L
=

T
mat}

94. The major product formed in the following
reaction sequence s

1.i. SOCls,
HGC,C ii. NaNg, MeOH
O 2. -BuOK
3. H0"
1 2.

L
:[L
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95. wifaw & fov Sr=fafde wwt w fraw
Eey
A. U0 & 318 U0, &1 3e Tewrar &
FEAIAA BT ¥
B.U & U0, . Fa'f% Tt anwrwmgs ¥
C. [UOANO (00 4H.0 F U &6ir g9wag

Hear o §

D. Uo.Yfaw ¥

W& FUA T THE ¥

. ABIUTD 2. ACTWTD
3. B.Caurn 4. A BTUTC

95. Consider the following statements with

respect 1o uranium

A. UO;’ disproportionates more casily
than UO,™

B. U0 is its most stable oxide of U

C. Coordination number of U in
{UOE(NO1)J(I[:O)QJ4}[20 Is 5ix

D. U0, is lincar

The correet set of statements is

l. A,Band DD 2. A, CandD

3. B.Cand D 4. A Band C

96.  (NH,)[Ce(NO,),|(Z) & faw fy=fafag
FUAT 9T IR H0T
A.Ce & WA FLam 12 &
B. Z 3{graRIg &
C.Z & yedaer siffis ¥
DZ@@[PI];PO&@WWT@H&?&%
f3a# co & woeag wem 0

HE Fuey
[. A BIUTC 2. B.ATYTD
3. B.Caurn 4. A CHID

96. Consider Lhe following statements for
(N] l|)1{CC(NO§ }:’1] (Z)

A. Coordination number of Ce is 12
B. Z is paramagnetic
C. Z is an oxidising agent

D. Reaction ol Ph;PO with Z gives a
complex having coordination number 10

for Ce,
The correct statements are
. A,BandC 2. B.Aand D
3. B, Cand D 4. A.CandD

97. ferfafee sifffmr w7 & gEr 300 A

aur B
R
R=0H R =Me
NaNH, NaNH,
NH; (1} Br NH; (1)
OH Me Me
1. a= = B= k\/‘h\ T
.\\__'_,;,'\ N, P;;I ;-_\__4..‘__ MM,
anon
OH
Me
/J""-.,
2‘ A= ! Bs -7
= i
NH, NH:
o OH e Me
3 As P N ’/‘*ﬁ. 8= |/ \“-\I . /lz*.r;h
R i ! o |
e i T
NH; N, NH; NHz
ERR} (1
Me
OH [
g
= 2y
4 A || B= | .
\‘%NHQ NH2

97. The major products A and B in the fallowing

reaction scquence are

R
R=0H R = Me
NaNH, NaNH,
N ! NH, (i
Hs () B 3 (1)
OH e Te
"i\‘- = = + 2
bl - O
e “MH NH, el NH,
{1: 1}
.OH Me
I/Ji“q_\ |
2. A= I\'\ ) B= {(4‘“\\
T \%\NHQ
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OH OH Me Rte
I
Y . e ;
3_ Ax |, [ T’ ! 8= k.\ \‘! T""“-:-i
R H P .
Il S h R
Ny NH; NH, MNH;
Mmn (1.9
OH e
4_ A= //l‘“\

|
SN,

98, ﬁmﬁﬁamﬁ?mma?ﬂmmz\
aur BE

o
HZN\/IJ\.

0
! B ——a]
Enozc)\/co”Et it

COH

U T
1. A= &;\S\coza 8= /N\ COH
H

H
COo,H CO,H
Y i (
2. A= }Nﬁ\coza 8= ENF
H H
CO,EL CO,H
3' A= zNg\COQH B= 2N§
H H
HOzEf
= /3 =/ \
H H

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

o o] ay. KOH ag KOH
v AL EtOZC'Jl\’CO‘?Ei no reflux
CO,H CO,H
1. a= [T B= J 4
N' ‘COQEt “N/ _COEH
H H

COH CO,H
N G
N COE N
H H
COREt . CO.H
3. a= [ & B= [/ %
/}H‘“ -
N~ COzH N
H H
CO,Et
4_ A= 2/\ B= :Jr \
N _002H \\N/
H H

99. frfafea ¥fafsar & sooe=r HEy 39 &

AcO p-TsNH-NH,
AcOH
o -
NaBH;CN
i 2,
Acoi i
3

. 4,
AcO
Aco\i
|

99. The major product formed in the following
reaction is

p-TsNH-NH,
AcCH

AcO

NaBH,CN



28

ﬁmﬁf@amﬁmmm%

Pd(OAC),
AcO F’Phg, Eth
NP T CHCN

tad

Ph
100. feafaf@a sfdfear # o ey 300 & P\
N
0.5 equiv. PhC{Me},O0H
= 1.0 equiv. TI{OPrY,
- 2.
OH OMe 1.2 equiv. {--DIPT Ph
CHzC'z. -20 OC |:| r.
N
1 a Q}\/\,/N A T T
. z I | Be . -
OH N e OH S ome H
o
o i P -
2. as Y T B= 5 /:\ > Ph
OH 2 ome ~F ™ 0mMe H
0"-. . N - TN B N
3 A= v o B= b
" OH
OH "' ome OMe C@)
L N T 3
oy .- ome 2 ome

RO
Irq/‘\Ph

100. The major products formed in the following
reaction are

0.5 equiv. PhC{Me),O0H

= 1.0 equiv. TI{O'Pr}, 10t. The major product formed in the following
OH OMe 1.2 equiv. (-+-DIPT reaction is
CH,Cly, -20 °C
Pd(OAc),

F’Ph3, Et;N

1. a= Lo B= OH ' L

OH ‘OMe OMe
[s]
2. Ae - TN B= YOS



102,

102.

Ph
Ry
N
2.
Hon
g
3.
H FPh
H
4

. HO\O\/\ .
lI\I/\F’h
Ac

faf@e 3BT 7 3coes B9 ar
AT 39 AT BE
e ®
:C:MB KH A Br PhEPN
B
e THF n-BuLi
18-crown-6 g
rt
Mea Me
A= Mﬁ\‘//N\ ,fLU,CHD B= Me. = R
) I
Ma Me
Mo Me
Az Me . _‘l,...'\_l_,.cno Be Moo oo i,.'-
Me Me
Me e
A= Me“-.//’\\./'[“-./CHO B= Me x?"’\_,v’!‘\_z’:{-“,” e
e Mo
Ma Me
as Ma_o. L cho  ga Me._a- L
Me ﬁ!e
The major products A and B formed in the

following reactions are

29

@
MECM‘? KH Br PhaPo_ o~
—— A 8
= THF n-Bul
HO Me 18-crown-6 Uocu I
rt
e Me
Toas Meos T _cvo  g- Mﬂ\’.—;\r/l.\/«‘g“/a
Me Me
hta Me
2. A= Me . ! L CHO = Meo ﬂ.],[ .
1 %1
M Me
Me Me
3. A= Meuz—.\_t_,l\___.CHO B= Me.\w/ﬁ\_ﬂ,l‘.vm\/\ i
Me Me
Me Me
4. A= Me V' cho gs Me. - v
Mo Mc

103. fafafaa yfdfra & v s 2= &
0
Bl'z

NaOH

J\ NH,

-

N° F

I FHHT IourE 2-FE AR50 &
At 7Bfem # Fde Avradt awar @
FHE! 3cUTE 2-FAIRITANEA-3-08 0 &
I wfAfrm & AgF Aogadt s ¥
TUF! ITTTE 2-Foe TR enAss &
Hir wfAfear & aramga Jr Avuadt
g1 B)
4. T IUE 2-FRgrFfaIfesaes & g
HiRfror & Feea-Reiva ol ¢

}‘-J

el

103. 'T'he correct statement about the following
reaction is
O
Br;
=3 NH2 —_—
| P NaOH
N °F



104.

104,

1. 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
The product is 2-hydroxynicotinamide and
reaction involves benzyne-like intermediate
The product is 2-hydroxynicotinamide and
reaction involves addition-climination
mechanism

1ed

PratdfEa 3@t 7 300w g e
AET 3UE AT BE

o] o 1. PdCly, CuGt
i, Li, NHy (1} Qs DMF_-H;_.O
. &liyl brormide 2. ethanghc KOH

P _(/”b‘:‘]‘/\\'
1. A= \\/"‘J/\/l B= O\/\l/]
' H
0
O \1\
2.ﬁ= M B= | OH
Me
0 9
san sy e
- \/\QEOH
O e
4.a= ‘\\/b g= O]
H

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

o o 1. PaCls, Culi
i. Li, NH3 (1) 0. DMF-H,0
ii. altyl bromide 2. ethanolic KOH

=3

9]
1
Y OH
ﬁ
Me

p= 9~
B=

(I)
1.a= \‘/b
e}
2.4~ “\/‘\)j
A

30

105.

| )

[F¥)

105,

1.

:
3 A= S )k = Me
o I OH
o PN
4.oa= T N B= O"'\,"\
/5\/' H

frafafea sararor & vardr &= & fav
¥ ¥ W AT ¥

O
COzME

O —

. 1. 2) NaOMe, Mel; b) NaCl, :iar DMSO, 160 °C:

ii. a) .DA, -78 °C. TMSCI: b) +-BuCl. TiCl,, 50°C

i. a) NaOMe, Mel: b) Tt NaOH geRang  HC,
am

i, a) EtyN, TMSCI, rt; b) -BuCl, TiCl,, 50 °C

i. LDA, -BuCl: i, LDA, Mel; iii. S&a NaQld
aeIRAT 1iC), 19

i. a) NuCL 39T DMSO, 160 °C: b) Nal, -BuCl

ii. a) ATBTER, 117, b) Ml FeTRDAT H,0°

The correct set of reagents to effect the
following transtormation is

O O

CO,Me

—————

i. a) NaOMe, Mel: b) NaCl. wet DMSO, 160 °C;
ii. a) LA, -78 "C, TMSCI; b) r-BuCl, TiCl,.
50°C

. i.a) NaOMe, Mel; b) aq. NaOl then HCE, heat

it. a) N, TMSCL rt: b) +-BuCl, TiCly, 50 °C

- LDA, ~BuCl: il LDA, Mcl; iii. ag. NaOll

then HCI, heat

. i ay NaCl, wet DMSO, 160 °C: b) NaH,

-Bull
ii. 4) morpholine, I1"; b) Mel then H;O'



106. v FEfAF Oifs SRR wed
IR (cm™): 1680
'HNMR (CDCI;): 6 7.66 {m, 1H). 7.60 (mn, 1H),
7.10 (m. TH). 2.50 (s, 3H)
BCNMR (CDCly): § 190, 144, 134, 132, 128, 28
m/z (ED): 126 (M”, 100%), 128 (M +2, 4.9%)
20 AT & @ &

I

o

OAc

U /O\ S

O

3 4.
BN (M
o ~CO;Me s
0

106. An organic compound shows following

spectral data:
IR (em™y: 1680
' NMR (CDCL): 8 7.66 (m. 1H), 7.60 (m,
IH), 7.10 (m. 111). 2.50 (s, 311)
PCNMR (CDCL): 5 190, 144, 134, 132, 128,
28
m/z{EI1): 126 (M. 100%), 128 (M’ +2, 4.9%)
The structtire of the compound is

1. 2

OAc 7R

Q

3 4.
Do O
(@] C02ME S
0

107. feafofae ¥fe & avgafdat (A) g
B G Iy £
@'0 )

H

PG,
— e A

PN 7S

LA~

N

—— [al
Ph

IZ

S/15 CRS/15—1BH—3A

31

- Ry @
© cl
1. A= @C' B= & !
]

N™ “OP(O)Cl, N P:C
| Gl
H H O
2 %
2 @ (0)&°
A= N 0 8= r‘q Cl
P(O)Cl, P(O)CI,
3
f a® =
- @,
3.4 Nomojc, B L
) N~
H
® (o) ©
A o 5 RS
. 1
P(O)Cl, H O

107. The correct structures of the intermediates
[A] and [B] in the following reaction are

i POCH Ph T NA
o e
H
; o] c® (. c:|@]
= e = s
- A NTopoje, BTSN
H 1 Gl
H H ©
Rt Wy e
2. A= Q . Lo o
A= ’.q 0 B= f'\l cl
POXCIy P(OYCl,
=
&) =
3.a= @\og B= |
(C)Cl, =~
| N Cl
H
2 R S
4. A= [ﬁ oLl ci
P(O)CI, H O
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108. fAwarfaf@d AfRfear w7 &1 7o 37792 &

NHAC

Br | OH
@ COMe Sz
N PA{OAS), Pd(0AG),
e PPh,, Et,N PPh,. Et,N
i.
COz Me OH
AcHNT ™= =
RN
N
Ts
2. .
CO,Me
ACHN™ ™= =
N
N
Ts

3.
CO;Me
\ r—
NHAC
R
N
Ts
4,
OH
CO,Me
\ —_—
NHAc
N
N
Ts

108. The major product of the following recaction

sequence is
NHAc
Br | OH
CO;Me =
A
N Pd{OAC), PA(OAC),
Ts PPhy, EtsN PPhs, EtsN
1.
COMe OH
AcHN™ ™= ===

L

2,
COzME
AcHN™ ™% -
N
N
Ts
3.
COMe
\\ —
NHAc
N
N
Ts
g,
OH
CO,Me
R
NHACc
N
N
Ts

109. Rrafaf@d el &7 #® 3o 750
Icurg AT BE

O i. PhMgBr
Cut NaQEt
Me i, HyO* Br,
i I
1. A= CELMe B= O\ CH,Br
Ph Ph
|0 0
2. A= Q Me B= O\)LCHzBr
Ph Ph
0 &0
3. A= dMe B= " " Me
Pn Ph
0 0
A Bril.
4, A= “"“Me B= O\ Me
Ph Ph

5M15CRS/M15—1BH—3B



33

109. The major products A and B in the fotlowing
synthetic sequence are

0 i. PAMgBr
Cul A NaQEt
Me i, Ha0* Br;
O 0
!
1. A= dMe B= O;“‘I“‘CHzBr
Ph Ph
i 2
2. A= Q:I\Me B= EI%H;B;
Ph Ph
o)
i
3. A= Cﬁwe B= " Me
Ph Ph

\\h)\\ Br~
ey el
Ph Ph

110. Frafaf@a 3BfFT 7 Iegeet Hea 3e0g §
O
hv, acetone

2.
Me
O

O

4,

0O
Me

O

110. The major product formed in the foliowing
reaction is

hv, acetone

¥

A B
e

111.%@1@?3@%%#%5@8
Rl

? 1. {Boe),0, pyridine
Ho/ﬁ)k/\ - -
NH, 2, TBSCI, Imidazole

3. LIAIH{Ot-Bu)4
EtOH, -78 °C

OH
TBSO/\H\/\

NHBoc

OH
BocO/\('\/\

NHTBS
CH

T8SO
NHBoc

OH

BocO
NHTBS



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

0

oo

NH,

1. {Boc), 0, pyridine

2. TBSCI, tmidazole
3. LIAIH(Ot-Bu},
EtOH, -78 °C

CH

TBso’\l/!\/\

NHBoc

OH

BocO/\I)\/\

NHTBS
OH

TBSO
NHBot

CH

BocO
NHTBS

112, fa=fafla sffrar w7 & a8 3f=aAsr
FT FUT A TU AEY G B OE
a A 0O 0 HaN-NH,
EthC)K E10,6
1. A: LIHMDS, AcC! B= 4 \(
$ e E0,C
H
2. A:n-BuLi, AcCl B= ) \ﬁ
' ‘ Et0,C7
H
OH
\__OH
3. A: LIHMDS, AcOEt B= A
x. N

34

OH

_A_OH
I

N
/ N

4. A: n-BuLi, AcOEt B=

112, The ¢orreet reagent combination A and Lhe
major product B in the following reaction
SCQUENCe 4re

) A 0 0

HyN-NH,
e - 1 [
EtOQCJ\ EtC)zC/K)J\
/
1. A: LHMDS, AcCl 8= oo W
' ' EO,C N
H
s
2. A:n-Buli [ B Ao
. Acn-Buli, AcC = Etozc/‘-N'N
H
OH
L _OH
3. A: LHMDS, AcOE! B= o5
OH
4. A: n-Buli. AcOEt B= /\T/'OH
~ ‘N
‘_/\N

113, fr=faf@a afffear # scuet HEg 309

ce’ ¢f Me

E) pyridine. toluene, - 40 °C

PhMeZSi\’}\ COOEt




113, The major product lormed in the following

reaction is

Cp._ .~ Me
JTi AL
Co” ¢l Me

pyndine, toluene, - 40 °C

35

114,

114.

PhMe,Sir..

E100C" S
fofefaa & & segreEs fowd gwgurar
# S TR-ATAW FH E 98§

dib

AR

2
H H
A A

3,
H H
A H

4.
H R

The hydrocarbon among the following having
conformationally locked chair-boat-chair form
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3. 115. The major product in the following reaction
H H sequence is
7 o Me
| Ny  hy, >%OTIPS
H H Me _
4. vycor filter
H H CICH,CH,C!, 80 °C
H H
OTIPS
118, Fraffla wffear # % aer o0
o Me
N, hv, )%o‘nps
Me 2.
- Me. _Me
vycor filter
CICH,CH,CI, 80 °C 0 ‘ oTIPS
) O
3.
Me Me
HO OTIPS
@
g CO
O OTIPS
‘ a.

3.
Me Me
HO ‘ OTIPS
4,

116. rafefga sfdfdn & sepoa aBiC

(Rfra s geffar ) 2
NBS Br Br Br
_MBN -, .
CCly .
heat A a ¢
1. 1:1:t 2. 12
3. 20 4,  3:2:1
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116. In the following reaction, the ratic of A:B:C 1, 2,
is (* indicates labelled carbon)
NBS CO,H
NBN
© O O.
1. LI 2. 1:2:
3, 2:1:1 4, 321 3. 4.
117. Aiedis et | faf@ aeafs N o
FH A 39 HET 37U B HO
OEt
1.B
2 N2OEt. EtOH 118. YR UG FAGET ATUT BFE DMF #
3 KO, ETOH NaN, & ¥y o137 & mr ¢ | Rwef@a
T A AN 3R E
Nhte, NMe, NMe, NMe,
O’ CL O’ L,
1]
COH | | AVFRI: & DA B TN YT C
& &
2. AYAfRw vt cFur BYERE: Y€ C
&ar g
3 4 3. AWEIR: g C a9 BIafAE @y
AT ¢
X o 4. AVHRI: g% Daur BIFafAF e o
HO ar g |
QE!

118. Optically pure isomers A and B were heated
with NaN; in DMF. The correct statement
117. Major product formed in the following from the following is
synthetic sequence on the monoterpene

pulegone is O’NMEZ CENMez O,NMe, CENMB?
“Na

1. Br.
2. NaZOEt, EtOH . A gives optlcally pure D and B gwcs
optically pure C.
| O 3. KOH, EtOH 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.




119,

119,

120,

120.

AcO

UF SfORHE 0] & nflaw snfiew @
Arelre a7 & AMET 180° F Y & W
3HH TEA & ST §1 nfew &

1. o 2.
4.

H
@

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.
3. & 4,

frafafla aiafs &7 F Aqwr péHr
weaard

38

JOK/\/\ 1. Ph;P=CHCO,Me & LA,
P o —_— E——
AcO” N CHO 2. heat if. Hy0*

H

COzMe "_(\\
1 A= B= Q/ NJ
1
s QA O
H
r“\/\ Vv
2. A= N/ "COMe g= ¥
o { N’ CHOH
o}
2 H 0 H
I |
3 A= AcOAN/‘\/\L"‘\ g = Me‘N)L‘V/\(f'.I
H j H [
MeQ,C HOH.C
H H o
== - Y
4 A= N COo;Me B = %N /T CHZ0H
0 o]
Structures of A and B in the following synthetic
sequence are
9 1. PhyP=CHCOMe . LUAJH,,
"‘HJ\/\/\CHO 2. heat . HyO"

1. A g((_—\COZMe N
. = N B=
j
|
o OAc 0

121.

121.

H
/‘2::—.
SN . H o~
2- A= K\/Nﬁ—./ ICOZME B= o Y "”CH OH
" k,N*—/ 2
Q
® n I
3- A ACO,..‘\‘N_/\_‘V,’\\I,_‘I\ B= ME\NJ-\‘/\"’.
H L H L
Me0,C HOM, G
T S CH,0H
4. A= N COMe B= N— 2
s I
) Q

fﬁmﬁf@amﬁﬁﬁmtﬂmmaﬁ‘r
e ¥

COQME
)M/K‘f\)ﬁﬁ\
\Nz

H'
M .
HO\)\“/\E\‘*@\
n CO,Me

1. Cul

2. Se0,

2.
HO Mg, H _
)\\)\)@\
n CO,Me
3.
HO Me_ T-.
/IV\\\-\@\
n CO,Me
4

HO
Me H
0
H COzme

Structure of the major product in the following
synthetic sequence is

COzMB
M

1. Cul

2. SeO;



H,
o A A
H CO,Me
HO Me, H,
H\ CO2MB

HO Me H'.
H\‘ COQME
HO
Me H
= Mv\@\
H CO,Me

122. A7 & ®U IR AT §HET A3 A

122,

wEEARy foregor F 3 §

Te | E]8Cy | 3¢, | 65 | 60y |
Apl Ll 1 | | xz_j_}_:' 7
A [ L] [ RN
E {21 [2 0o |o 27%
L YNy

TRERIIEEE [ [ R.R,,

R’ c—_—— ——
|30 1] -1 [ X, ¥ 7

XV, V2

P
1. E+A, 2. B VA,
3T, 4. T,

IR active normal modes of methane belong to
the irreducible representation:

Td [5 8(:1 3C3 684 Oﬂ'd ]
Al L] | L[t Uy
Al 1] [ R RN
E (2] [2 Jo Jo |27

v x-y?
T, 370 [=1 [l |-1 |RyR,.

R,
3]0 |-t [=1 |1 X, Y. 4

XV, Y2,

AN
1. LE+A, 2. E+A,
30T 4. T,

39

123

123.

124

124.

Pofaa & § g e §
1. CH, 2. CHLCI
3. CHLCl 4, CCl

The symmetric rotor among the fotlowing is

CIGCI
4. CCl;

. CH, 2.
3. CHCly

SFATATOTF 0T T RFTad saear A
faataer Fat3t &1 3wes e g
FENE | T T g ¥, 9E ¥

I, FEHIad TAFgiAdr

yatwa A

UV-72T TFgiady

. TEFEY WFgiAd

b

Led

I

The speetroscopic technique. by which the
ground state dissociation encrgies of diatomic
molceules can be estimated, is

1. microwave spectroscepy

2. infrared spectroscopy

3. UV-wvisible absorption spectroscopy

4. X-riy spectroscopy

faraRfae Fat & ¥ #q-ar awew &

[ ¥TaeY RO UF ¥AATRT S Gdd B

gAFINE dLET Fold F Taed BROE &

IGESE GGG I3 I Ea

T RO Tel v Ay o aaern

F @I g

4. Toey GO 9I3er F wwaad &
FT qFA FIA

-

Lad

. Which of the following statements is

INCORRLCT?

[. A Slater determinant is an antisymmetrized
wavelunclion

2. Electronic wavefunction should be
represented by Slater determinants

3. A Slater determinant always corresponds
1o a particular spin state

4. A Slater determinant abeys the Pauli
exclusion principle



126.

126.

127,

127.

128,

128,

'HAUr "N & ~gFelld g-TOTH FHU. 5.6 T
0.40 §1 TR NMR T & graf &
Fr 30 yor cwafiyd fear s & e

H HAAE 700 MHz 9T &, aF N @&
e R

t. 1750 MHz 2. 700 Mz

3. 125 MH2 4. 50 MHz

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

1. 1750 MHz 2.
3. 125 MHz 4.

700 MHz
50 MHz

saFeiad fArary 15%2s'3s' @Y Be 1 TUR

Ieafora ¥awr & fow ug v ¥
1. s, 2. %%,
3. '8, 4. 25”2

The term symbol for the first excited state of
Be with the clectronic configuration 15°2s'3s'
is

.S 2,
3. 'S, 4,

3,
81

UF FOT H UUR Iodiord  FEewr AR
fvesasr srrear €1 Sl & 3R A geen
ST FF g DFRA & () 1-d THFT 7 (A},
(i) 2-d STFE H (A;) TUT (iii) 3-d TMFA H(A M
A ST & wde S99 & JFEg 90
Bl et st F OFST AW AL A, TW A H

AT TE O9Y g
LA A A 2 A=A A
3‘ A3} Agb 1_’\| 4 ﬂ3> rﬁq > Ag

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 iength of cach of the boxes
is the same. The correct relation between
the energy differences A, &; and A; for the
three cases is

[ A A> Ay 2.
3. A A A 4,

Ai=Ar= Ay
Ar> N> A

40

129

129

130

130,

131.

. FFGEE (X, [x, p] T AT
. ihx 2. -ih
3. ih 4. 0
. The value of the commutator [x, [x, p.]} is
1. ihx 2. —ih
3. ik 4, 0

T o gy & Rwr F i e &
wifd W o ffev & Aa gy o F
RrasE-or e ardr g aw &

AT, V)

Adiabatic

AN
rocess
D p
CiTsVy) B (T, Vy)
v

Ty Ta
l. R}na 2. Rln;l

vz vy
3. Rln F;' 4. R In v,

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

ATy, V)

Adiabatic
process

P
\Y
Ty T:
1 R]n,l_—3 2 Rln,[,jl
Ve Vi
3 Rlnv1 4, RlnVz

Bravr & Fuea dur A RQwe a1 gy
ey arell IvATIfaRT THFIOT &
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132.

132.

133.

133,

|. §eT-EoFgocal HEIOT
. Frew-gga e
FA-UIAAA FHEHIIT

)

142

o

A thermodynamic cquation that relates the
chemical potential to the composition of a
mixture is known as

. Gibbs-[lclmholtz cquation

. Gibbs-Duhem equation

. Joule-Thomson equation

Debye-liickel equation

:h.L.p.}I‘Q—

yrafaF @gar (N F v X Rugw L ¥
log e = —4 x 0.51()"? | Frrifafla
HATRTHT & & FF-d T AFT FEleeTr #7

TR FTAT B2

SgOgE + 1
Co(NH1):Br" ¢ OH
CHLCO0CH, + Ol
H' o Br o+ H,0,

T I\J-—'

4.

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

log - = —4 X 0.51(1)/%. Which of the
following rcactions follows the above
equation?

LoS:0f + 17

2. Co(NH,):Br + OH
3. CHLCOOC ;s + Ot
4, TI' +Br + “2()1

Us Tde 9 glay aral 3ifRfkar
I H H
P
I, + §—8§—— sy—=t —§5—5—
"y 1|
Jow
_s~|s-— .85 + H

& T, 1 & 77 g W T WA §
.[Hy) & 2. U[H,) &
3. [H & 4. UL %

For a reaction on & surface

41

134,

134.

135

H H
| ]
S—S5—

= —8§—§—

T

H
sl |

—=—5—8

H H
|

+ H

At low pressure of Ha, the rate is proportional
to

1. [Hal 2.
3. 1] 4,

V]
L/]H3)

12

1-d 3rEdt YeF W Sl & 2T, TU
((x)) TT |9 ((py) W & Al A &
fore adr et B

. (x) /0 @ py/ 0

2, - 09I () 4 0

3o -=0TA(R) 0

4, (x0T (p) = 0

The correct statement about both the average
value of position ({x}) and momentum ({p}) of
a |-d harmonic oscillator wavefunction is
DG EOand {prf O

Dy =0butépy £ 0

L0 =0and =0

Y2 0but(py— 0

[N S 0

FIAFFAFH CHLg) + 2H0{g) = COslg) -+
4Ha(8) TUT CO(R) ~ 1hO(g) = COAg * 1o(g) F
faw wFn fois AT K, 0 K, §
#AWMFAT Cilyg) » L0 = COW) + 31g) &

for fRus &
1. KK, 2 KK,
3. K, /K- 4. KK,

. The equitibrium constants for the reactions

Clis(g) + 2H,0(g) == COx(g) + 411x(g) and

CO(g) + M:0(g) = COx(p) + Ha(g) are K, and
Ka, respectively. The equilibrium constant for

the reaction Chl{g) + H.O(g) = CO(g) +
3y(g) is

LKy K;
3. Ki/K:

2.
4.

Ki-K;
K;‘K|



136,

136,

137.

137.

138

138.

Wwf’@m#m.wm
mﬁ@am%mw3mm
3¢qE TH W@ WA geyr § wred

gvﬁ%.&:%qu\émmfﬁrzlma:ﬁm
X ke & B

LT® 2. TR
3.T'® 3. Ty

According 1o transition state theory. the
temperaturc-dependence  of  pre-exponential
factor (A) for a reaction between a lincar and
& non-linear molecule, that forms products
theotgh a non-lincar transition state, is given

by
LT 2. T
3. T? 4. 1 V¢

fega el ¥ & fwg & o aw w

fontrar ¥
1. AGMFT 2. All/nF
3. AS/F 4, ASFT

The temperaturc-dependence of an
clectrochemical cell potential is

[. AGMHFT 2. AHMF
3. AS/nF 4. AS/nlT

R W & FEw o Poaw §
fow, arewar gow we & sEee & AR
mﬁ#,ﬁmﬁf@amm?

1.71 x 107%,1.77 x 1075,1.79 x 1075 @ar
1.73 % 1075,

BT HThET F A+ oo 39 v o
B9, dF §

1. 0.010x 1075 —0.019 x10°°
0.020 x 1075 — 0.029 x 10~°
0.030 x 1075 - 0.039 x 1073
0.040 x 1073 - 0.049 x 10-3

-F'-‘-!.u !\J

In a conductometric cxperiment for estimation
of acid dissociation constant of acctic acid, the
lollowing values were obtained in four sets of
measurcments:

1.71x1677,1.77 X 1075,1.79 x 107 and
1.73x 1075,

42

139.

140.

140.

141.

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

1, 0.010x 1075 - 0.019x 10°5

2. 0.020x 1077 - 0.029 x 1075
3. 0.030%107° - 0,039 x 10~5
4. 0.040 x 107> -~ 0.049 X 10°5

. AIeEEAE A A ARsy g &

ma Feafafes & & B9 & @ 5.
el (N FUT B FF FEE L - TE wr
ot weey), ag &

I UNT R & giasums

2. N A N F wfavgae

3.0 MagNty (& gigEamsT

4NNy 7 N Er gfaemee

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

1. Replace Fhy I/N!

. Replace ™ by /N1

Replace by /la(NY)

Replace £ by Yin(N1)

£ e [

& Ao BErg & [T veaor LIS
FolT (NF T & AV | ag ey Tt

afa wor gel (k Sceaae s &)
1. BEKT 2. BKT?
3. KI/B 4. kTM?

The single-particle partition function (1) for a
certain system has the form€ = AVe™. The

average cnergy per particle will then be (k is
the Boltzman constant)

I. BKT 2.
3. KT/B 4.

BkT?
NYH
TF yaEnREiae #fAtFa F Reafafea
O HTET AFEw TS §
k
Catlyy ~ hy == 2C,H;
-1
k3 .

CE“S + Cl“ﬁ ——“"""C:,I[’{ﬁ 4 (—2H4
e It v ot dgar 7 & & we
Jifefrar e wAmEEnT §



141,

142

142.

143,

(I

2, 1Vt F

3. HCH] F

4. IM2CH, V2 &

In a photochemical reaction, radicals are
formed according to the equation

20411

1
C4H'|U + iy —_—————
-1

ks
CEHS » Colly — G, Call,

tf 1 is the intensity of light absorbed. the rate
of the overall reaction is proportional to

I

1Mz

. 1[CqHy]
11/2[CaHyo}1 /2

_Awm-—

Rfeay &1 GrredaRor was Fogg o
HTHT H g & wFEy RO 93 (4= 1A)
F fprear & (1) aw & gfady w=f F
faadst &1 @®hor 300 ¥ feed Y e

Aw F wFars gl
1. a=3.151A 2. a=3273A
3. a=30344A 4, a=2346447

Silver crvstatlizes in facc-centered  cubic
structure. The 2 order diffraction angle of a
beam of X-ray (A = 1A) of (111) planc of the
crystal is 30°. Therefore, the unit ccll length
of the crystal would be

. a=31514 2
3. a=3034A 4

=3.273 A-
a=3.464A

Tger) A foed & wifdsar aame ol e
F Hug a= & () 10, (5) S0TW () 100 |

I. (a)0.99. (b} 0.98, {c) 0.90

2. (a)0.98, (b) 0.90. (c) 0.99

3. (2) 0.90, (b) 0.98. (¢) 0.99

4. (z) 0.90. (b) 0.99. (c) 0.98
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143,

144,

144,

Find the probability of the fink in polymers
where average values of links are {a) 10,
(b) S0 and {c) 100.

. {(a)0.99, (b) 0.98. (¢) 0.90

(a) 0.98. (B) 0.90. {c) 0.99

- (@) 0.90, (b) 0.98, (¢) 0.99

. {8) 0.90, (b) 0.99. (¢) 0.98

—

PR VRN o ]

TH UG HFF & Taol & (MOI) |/ Treehdl-

T I F e S g

& s fRmae Ty & #4ife

1. STet & faRa=r & B

2. &R #Y Aegar ggan &

3, dgata F 17 F faeads G afy &
M* @ gl Bl

1. IFS FT IEREHLOT BT E

Conductometric titration of a strong acid with

a strong atkali (MOH) shows linear fall of

conductance up 10 ncutralization point because

of

I. formation of water

2. increase in alkali concentration

3. faster moving HT being veplaced by slower
moving M+

4. neuwralization of acid

. gafade Frame fr Ruar sRone &

. RBag-faemmes ararcaret A awstaeg
HFTOT FY

. WA Ul f q3eAr afe Fr

. RAEE Fo F e # dfega @&
. el FerEd Fo & T R A
yfarendor &1

L

&=

. The stability of a ivophobic celloid is the

consequence of

1. van der Waals attraction among the sofute-
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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I FE/ROUGH WORK
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ROUGH WORK




