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2a

STt gervE Rgais
SFCIT FT GeTHTT ©9.11x 10 3kg
oI feraais 6.63 x 10734] sec
SOFCT & 3 1.6 x1071%¢
SrecHA fgais 1.38 x 10~23) /K
SERTRI 3T daT 3.0 x 108m/sec

1.6 x 10719
1.67 x 10~%7kg
6.67 X 10~ Nm2kg~2

teculconica 1.097 x 107m™1
N1 EET 6.023 x 10%3mole1
8.854 x 10™12Fm~1

4 X 107"Hm™!

Ao 3 Pgars 8.314JK 'mole™!

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 10~ 3kg
Planck's constant 6.63 X 10734 sec
Charge of electron 1.6 X 107%¢
Boltzmann constant 1.38 x 10723 /K
Velocity of Light 3.0 X 108m/sec
1.6 x 10719

1.67 x 10~ ?"kg

6.67 X 10" *Nm?kg~3

Rydberg constant 1.097 x 107m™?
Avogadro's number 6.022 X 10%3mole™1
8.854 x 10~ 12Fm™1

47 x 1077Hm™!

Molar Gas constant 8.314/K " 'mole™!



LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac 89 (227) Mercury r Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sh 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neplunium 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 O 8 15.9994
Boron B 3 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 Cr 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Prascodymium Pr 59 140.91
Cesium Cs . 55 132,91 Promethium ’'m 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 93.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 06 162.50 Rubidium Rb 37 8547
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erhium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium S¢ 2] 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine I 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 HrI 72 178.49 Technetium Te 43 (99)
Helium He 2 4.003 Tellurium fe 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 ‘Thallium Tl 81 204.37
Indium In 49 114.82 | Thorium Th 90 232.04
[edine : | 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 Xcnon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Ytrium ¥ 39 88.91
Magnesium Mg 12 24312 Zine 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 seale (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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Here a. b, ¢ and d are digits.
Thena+b=
1. 4 2. 9
3. 11 4. 16

forelt Prorsr iy aRfAfa, sod siada &
frsar qur v @ & UEeS 36 A
& %A & A ol AT ¢

1. 1/4 2. 173
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. 143

3. 12 4, 1
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. TEF I F 1Y g6ar Bl

2. IAATF SIS F G "edr gl
3. FIYATE 19 & Y FodT gl
4, DY, gd T NG GATH &€ § a9 W

HEaTH F THhal Bl

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

Pressure

(%]
o
o

Y

aa

s3]

v

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
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Let r be a positive number satisfying
F(1/1234) 4 (-1/1234) _ 5

Then

p4321 4 ,—4321 _ o
1 2 5. pWs21234)
3. 2308? 4 2|234
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IHT AT Bl W MY F AR oA

qodr el @1 JTaT, FAEH

I WY fr @3 q 37T 3= arelr g
el s & e oo I &

2. 99 X T@EH q e HEHT @y
STl ¥ R 9o & A 3iex
Jad F HegHT FXAT B

3. 9aq WIAT 3ET ¢t Ik, FUr gae
H T A7 AT ¢

4. I gAT A9 T U §, AT o9
FGdr et &

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.

fArraa W@ T 3Rt 9v Rt

& IR A9 g UF FEH doar & aur
WA g YT 3T TUH TUF W H&ET
UF IIUA qUT Far ) e B

IR FEEEH F F RS e ot ¢
qrH-9TH JA8T Ea?

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

UH Codsh U A4 H 98 W@ & o & s

A & urT i fRw & 10 #Hex 3 ¥ A

@r B e & 9fy 10 AMEe ¥ oo

AT W® OURT fr RRm A gErr I oar

ma&@ﬁmmm

1. | @& g

2. | A5 ¥ Famer g

3. iﬁ#ﬁz#mm_

4. X & & 0fy AT & ash 7T
fFar ST wear g

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

I 10 Yot F ¥ 39 RAG v Jeyor =y
e @ e F @ Fia ofthr seamm
1. ®eg 2. HAEgE
3. 3ITa& 4. A= fawRor



10.

10.

11.

11.

12.

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

I. Mean
2. Median
3. Mode

4. Standard deviation

TFE # UF HAT 9fFd @arE wE ¥ suw
TdF TFH F AT Nod 9@ F
AT & HTEr g I W 92 99 Fr
AT 20 ce & A TFE T FA HFAA
T gH?

. 3Ad 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’?

I. Infinite 2. 400cc

3. 40cc 4. 80cc

3cdd IS ST & FI FOlf & gt F

yfaede gt #r 3feasn dear @
. 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. 120 4. 190

et & & B &1 7 22 & wEm B
I 26 2. 28
3_ 216 4. 2222

Which of the following values is same as

2229
1. 26 2, 28
3. 216 4, 2222

e g et & wogt # o wwar
B & 2, 8% WurR W T 37 IR
FH A W@ Tha &1 W 3ca¥ & TgT
S|

12

13.

14.

I 36T =18t fr

J. 2 IRT A=g

K. a3 &9 3

L. &l S, A5 &7 1A &

L LK 2. LYKL
3, KL LI 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:

[.  Cloth reel

J.  Silent wonder

K. Good tone
L,

Bronze rod
1. LK, LI 2. LLK.L
K,L,J, 1 4, L LL

UH 12mx4m& FAEHER d a8 HeX
W9 g @Eet ) ORFr #) g feem F 450
& FT W Bd W gF i foh usdr ¥
S tRIae W oI Sardr ¥ orEr &

8T FAT &7
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,

36 m’
60 m?

UH gF #w FAg Td PSR GEer
RIS & 9%d 24 cm X 48 cm & auwr forgd

HOFAA 56 cm & B W T FEAT B
1. 8cm 2. 32cm
3. 37.5cm 4. l6cm

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.

1. 8em 2. 32cm



IS.

16.

16.

3. 37.5cm 4., l6cm

2 T F7 & YR W qod deq H A
o

C.—

A O B O_
d c ?

A. q B.
1. 4 2.
3k a. o

Find the missing element based on the given
pattern

& ‘B e LT

AgQ 8Bd ¢ ? 7

2,"|Z1
a o

1. H
3.|:]

U cafdd Turfas FAT 0100 a7 UF @Y
au T NN AET HRH W gEY AU W
wfas AT 0900 &of, 3 i@ @
9gaT &1 9§ IO arge amr 3 oafy
T AT 2100 & YF WG HA
TIE W FAW IET §AT A QO Far g
IfE 3% warly U FT AT FT IGF
A ¥ & §HY F1d ¥ 106 O3 § ar
fFT A JT T F FA T g7y
qET UT 6§

1. 48%¢ 2.
3. 256 4.

20 €
36 ¢

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

17.

17.

18.

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. 25 hours 4, 36 hours

ABC U oFa &IvT B3feT § St U& redged
& 3eT Fafdfya 1 et BC aur AC W
M tged @ S €1 AR Bee @
BHwd o §, af oifdd $gF & Fd aThd

"B
Seny
Lol
“=._\ A
----- & LA
Con, P
s i e e
X ety
N i '
l. 2. na
3. aln 4.  a2n

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
a, what is the total arca of the shaded lumes?

1, a 2. ma
3. aln 4, al2n

T i) 39 & WA A w gEdr e

T 38T EdT § SEF vF gl ue &

AT & @Y gl Y IS TG Fehel,

E2ED

| dér & mraafar gradr dr Ay
T gorer A 3w Fo@ g



18.

19.

2.

gl Y erem A A & reiaiha:
A W AT B

AT & a9 & I A T qoaT §
Fafd AT & O & IJId H HT
aGar Bl

diftar ggafg &9 #xa & J&fF
g fFaea F17 & g

An ant can lift another ant of its size whercas
an elephant cannot lift another clephant of its
size, becausc

1.

)

3

4,

ant muscle fibres are stronger than
elephant muscle fibres.

ant has proportionatcly thicker legs
than elephant

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

A R & e &fde RAfdst W wE dEd
e RAuA #ar &) e gHad Wad 8
30° FT FNT FATT &, a FHIA H AN

W Y g 50 3% W E

-

.

1.500 R 2
1414 R 4.

1.866 R
1.000 R

19.

20.

20.

An inclined planc 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 planc with the cylinder is at a

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

= 140 HeX F U a7 H AT S e
I @HIET Jareoea fhee Rat fr scaa#
dear Far ¥, o R o Ru & Fe @

o fr g FATH 60 He g
I 6 2. 17
3 B 4. 4

What is the maximum number of parallcl,
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?
l. 6

2.
3. 12 4. 4

[ FOR ROUGH WORK J
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22.

HT3T/PART 'B'

BIERRA & T ®97 FT a7aqer 97 3T
¥eaca grar &, a8 &

A Tg WA F yaw T W Ak a8
FIAT Bl

22.

23.

23.

24.

24.

25.

B.UF ¥ WHY W R e
C. T8 d9 W fodiR acr &)

HE FUF B
. AATT 2. BAF
3. AdYT B 4. BEUIC

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

1. Aonly 2. Bonly

3. AandB 4. BandC

AHE AR N(n,p)c & v Q 7T &
3236 MeV | a1f@& 3fdfFar Pop,n) N &

fT Sgelr Fot (Mev #H ¥
1. -3.236 2. -3.485
3. 3.485 4. 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

ffefea & & G wnfe & i

AR A ST SYAT FEY TS 8, a7 &
1. N 2. NF,
3. NH; 4. N(CHs;);

The species having the strongest gas phase
proton affinity among the following,

1. N* 2. NF;

3. NH; 4. N(CHs);

AT WshA H H FI0T & UF Tg IRF
FEHAFEE

1. Pd(0) FT Cu(ll) EART TFEHIOT

2. Pd(0) T Cu(l) @RT HTFHEHIOT

3. Pd(I1) T Cu(l) TEART JTerdfiaoT

4. Pd(I1) FT Cu(ll) ZaRT Jrerfieior



25.

26.

26.

27.

27.

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

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

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

Faffie VAeTesd TuT FEfFafedy &

s FF & FA

1. CO, T FEfAE & FALT AW FIEOT
TYUT IS8 HEY A Ao J9ge

2. ST fAgHAE aur Cco,dur FEfac & 28.

ALY 3T FIAOT

3. I fAgAa aur s HEey & I
ques

4. CO, YN Il FT IHRT FYTAOT dUT
e Faaa

© 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

$;0, # FeW WALR H IrERdHor
yaer & v fAEffgd W R At
A 2TUT+4
B. 0T +2

C. +4daro0 30.

HEY 3ca} ele
1. AGYUrB 2.
3, BAurc 4,

ATUrC
CHE

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)

I. AandB
3. BandC

2. AandC
4. Conly

Fe~Nporphyrin ITEeY GRAT S3mare-aar
- 7 g, FAE

1. ~2.1TUr204A

2, ~2.0dur20A

3. ~22@ur23A

4. ~23TUT25A

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

1. ~2.1and2.0 A
2. ~2.0and2.0A
3. ~22and23 A
4, ~23and2.5A

18 Belaela AT [Co(CO)(NO)] T
[Ni(n*~Cp)(NO)] & NO #ir seua-ggfaar &,
hHAR:

1. Y@+ aur dfFa

2. dfhd aur @

3. s qur @

4, dfa qur fFa

The binding modes of NO in 18 electron
compounds [Co(CO)3(NO)] and
[Ni(nS—Cp)(NO)], respectively, are

1. linear and bent

2. bent and linear

3. linear and linear

4. bent and bent

36 IR aur a1a Frdiar & faw e HyaT

w R fifw)

A. OTq &I ITFERIOT e R w7
FH JUT ATF FEA F 30T 2 B

B. R Fdfa & deras faves n-andr g
¢ aur e FEtE A oo o

C. R Fdfa & Frdfa-arae gv wfaeurd-n-
HeTaT g € aUT A1F @ H  n-grar
BId Bl



30.

31.

31.

32.

32.

10

D. fReR &dle # FEla-ade AT o
I 81 & U AT e A A

el Bl 2
|l FYUA 8
. A, BOUTC 2. ABOUTD
3. B.CAUrD 4. A.COUTD

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 arc m-acceptor in
Fischer carbene and non-m-acceptor in
Schrock carbene

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

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

The correct statements arc

I. A.BandC 2.

3. B,CandD 4,

A,Band D
A,Cand D

"Sn NMR # (n’-Cp).Sn & o tramafas
F[f?? (Me,Sn & @19eT) &1 AT (FITHIT ppm

Ak
. -4 2. +137
3. 4346 4. -2200

The """Sn NMR chemical shift (approximately
in ppm) corresponding to (n’-Cp).Sn (relative
to Me,Sn) is

e =4 ' 2. +137
3. +346 4. =2200
I YIS MO T AE AR ol

I. CN.ClO,, BF, . PF,
2. N:,NO;.HSO, . AsF,
3. SCN. PO, . 1,0, , N,
4, CN,N;,SCN, NCN?

The correct sct of pscudohalide anions is
1. CN, ClOy , BF, , PF,

2. N3, NOs, HSO, , AsF,

3. SCN, PO;*, H,PO, . N3

4, CN', Ny, SCN ,NCN*

33.  perEsenT Rdne oad gger g, ag ¥

33.  The f-hydrogen climination will be facile in

34, Fafaf@a gy ot ST HClL & §oed ¥
gl gt wNE & U udy Fua §

H0/><\|]’OH e ><:i
0 o]

o

QZO s O<CN

. ATYT B 21 & fav ag gl 3R

Eepseril

AT B T & faT g -l 3R

aweram|

AF T 7T - 3R T B & v

iy 3T faws)

4. B & fov gy gl 3R T A& AT
ST 3 RgE)

- Eq.A

- Eq.B

(o]

(3]

34. Correct statement on the effect of addition of
aq. HCI on the equilibrium is

OH
Ho/><\rr - X;i - Eq.A
0 e}
o
O:o + CN® ==———= E\/<CN - Eq. B



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

35. I S ST AgNO: & T W w91
BT Zar &, a7 &

1. .
Br Br

R

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

| 2
Br Br

3. 4,
Br Br
O »
»
N

36. fafEa aifl S g e Aew ¥ 7 @

H H H Cl
Cl :S*Me Me—?z H
HO OH

36.

37

37.

38.

I UAfEe3aR &

. Imfafesd Rfew gaag &
. BT (FH)

4. HUTATCHF §ATGIT §

=2

(3]

The correct relation between the following
compounds is

H H H Cl
, ’ f._‘\.“
=
& :&Me Me —/ H

HO OH

enantiomers
diastercomers
homomers (identical)
constitutional isomers

-hW!J—

frrfafaa wfafrar e qarr el &, ag &

COOAg Br Br

|. AFT ol AL
2. HERINGH ACISSr
3. FEUATIT Hegadt
4. FElT ALYl

Following reaction goces through

COOAg Br Br
[% 2

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

IR FFga & Frefferer 90 & v g e

478 Haaifehd @ & Fro,

. COesy & fAv I W+ & 30+
g &1

2. CO3MEY & fAv oo s & =g
glel gl



38.

39.

39,

40.

40.

41.

5 comw*mwmaﬁgamqﬂ

# #1¢ aRade 7 e ¥
4. CONE~Y & T W ga+ gfaya mygel
# 3% aRada g ¥

Intense band generally observed for a

carbonyl 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

mammm#ﬁafﬁmaﬂcnch
A a e, 'HNMR Raga & 2, daar
11 & e gifar & Reae & oo aor

STEFARIAYT FT AR 3791 &
1. 3:i1 2 1:3
g 1l 4 1:2

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
I, 3:1 2. 13
3. 1:1 4, 12

HFATBAT [Co(CN)sH, 0P + X~ —
[Co(CN)sX]* + H,O 3Te8ROT HTcl & T

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

IR ®WFH # S AfAF 3300 FUT2150 em™ 9
dreor a3 gufar & ag

41,

42.

42.

43.

43.

I 1-egersa 2. 2-=gerRA
3. sgfRAATSgIRT 4. YA

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

3. butyronitrile 4. butylamine

RhCl,.3H,0 TYaTe & PPh;ﬂ?ETgFu'E'F‘HT!r
TR F W OF FFA A & ¢l TF
A TUT ABIA 9 FQSTFar et @

ATt &, Faer

1. [RhCI(PPh;);], 16
2. [RhCI(PPh;)s), 16
3. [RhCI(PPh;)], 18
4. [RhCI(PPh;)s], 18

The refluxing of RhCl3.3H,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(PPh;);], 16

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

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

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

mwm?;mmﬁ‘m (M—PR;) §Fell & T
et J FrAfod saagEr &1 ygeT 3

BT, TE R

I. M(tsy) > PRsy(c*)
2. M(tyg) > PRy(n*)
3. M(e,) > P(d)

4. PRg(TE) > M(tzu)

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

1. M(ty,) = PR;3(c*)

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

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

4, PR3(JT) -> M(tzg)

44, mmwmmma

Me Me
I Me



T\
5\ .

Me
~=Me
Me
3.
Me
: ,Me
/
H
Me

44. The most stable conformation for the following
compound is

Me Me
&Me
1.

2, |
Me Me
/‘ Me % Me
H Me
Me H
3 4,
MeM Me
¥ —=~~Me
/ Me
H H
Me

45. farafaf@a sfAfRar 7 3c9et A&T 3G §

o)
NaBH,, CeCls

CHO MeOH, H,0

Me

45.

2.
Me
OH
&)
3.
O
MGJ&O-JOH
4.

The major product formed in the following
reaction is

0
NaBH,, CeCl,
M
® CHO  MeOH, H,0

2.
Me
OH
@)
3.
o .
ME/KE>_JOH
4,
OH

Me
/b—CHO
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46. FEfafRT At & Bv g 3w
F HE FH B

Me Me
Me ~Z  Me. _~_Me E
- ~ \/\Me Me\)\Me
| Il I v
L. I=>1=1H>1V 2. I>>1>1v
3. IV>I>1I>11 4. IV>1>1>11

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

Me. -~ Me
Me._~7 Me -~ _Me /\’Me Me \?I\Me
| I mn v

L I>1>11>1V
3.0IV>I>1>11

2. 1>MM>11>1V
4. IV>11>1>11

47. (R)-4-ARTISET-2-3m & UC{'H) NMR

WA # Reaat o gear ¢
I3 2. 4
3 5 4. 6

47. Number of signals in the ”C{'H} NMR
spectrum of (R)-4-methylpentan-2-ol are

3 2. 4
3. 5 4. 6
48. famafaf@a s 3 sevet sea saug
gl
heat
Me/\\\/\M —_——
l. : 2,
Me H
e Ch
i Me
3. ' a.
H H
HE Me H Me

48. The major product formed in the following
reaction is

heat
MG/M —_— e
2.

3. 4.
H H
CLEL ( J;

49. Al & ¥ st aemfrd sty
(frwfer) B@), aw ¥

Me

T

A. HesgeATe B. tdHegeHTer
C. 3mzafacfae D. sttt
l. ATYUTR 2. Baurc
3. Caurp 4. D&ad
49. Antitubercular drug(s) among the following is
(are)
A. Salbutamol B. Ethambutanol,
C. Isoniazid, D. Diazepam
I. Aand B 2. BandC
3. CandD 4. Dalone

S0. Frfafa s s vt & ko
AT HEAl & TUfdca R #woAwy

o o &1 IreTeor aar §, aw ¥
2ol alan

DI G G

J
LS L L

C

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

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



51

S1.

§2.

52,

15

i T S W
A A S L
ot e L

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

TS FOT UF ITTAT 9199 A g, oaF el
fasTa v, auUT SER IATAT &l n=0(n:
FATeCH HEAN & FId Fofl IEEUT HAd
a6 &, FAifF

| FFQOT S & AT e @ S gl

2. 3tad w9 YT @ S g

3. AT God T TUET W) ET B S g
4, BHET V%0

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

everywhere
4. the potential Vy # 0

HCl 3R gfaowaTTs 307 & e axeras fost

HTEAT VB T Tl FT 3§ YR @ THd &
¥ =¥u(1s,1)¥,(3p, 2) + B

g B AT §

1. ¥,(3p, 2)¥a(15,1)

2. ¥y(1s5,2)¥(Bp1)

3. Yu(15,2)¥a(Bp, 1)

4. ¥ (s, 2)¥,;Bpa 1)

The simplest ground-state VB wave function
of a diatomic molecule like HCI is written as
Y =¥y(1s,1)¥(B3p, 2) + B

where B stands for

. lpHGPz: z)q}Cl (15: 1)

. Wu(15,2)¥0(3pz 1)
Yei(1s,2)¥i(3p2 1)

g lPCI (151 z)qu (3p2i 1)

S/15 CRS/15—1BH—2A

53.

53.

54.

54,

55.

55.

56.

TF 1.0cm & UY TS F UFE A F TAA
& uedg F FERfERer 9 & dgar 50%
ge ST ¥ 3 A F 3.0 om GY TETE A

TSI O WERTT T W urEne e

1. 50.0 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 ¢m path
length. The percentage of transmission of the
light passing through the same sample, but of
3.0 cm path length, would be
1. 50.0 2.
3. 16.67 4. 125

v TR i FsAT aiar a9 F F&dT R
afe aF

. T &

. B ®

. &fa wHNE &

THA THAE ¢

.&-MM-—'

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

1. tetratomic

2. triatomic

3. diatomic

4, monatomic

Cioy, 1 3c9E § (CF x-378T F @7 gfaaror
guie 38T & OU oy, TH xy TETH TAE)
I o 2. 0Oy,

3. ¢ 4. €

The product C¥ay, (CF is the two-fold
rotation axis around the x-axis and gy, is the
xy mirror plane) is

L. Oz . Oy

3 Gy 4. €3

Ay el W A AT o gaR
FAT T, 9 &

[n] = KM°.

sy FERRiE K aur o ol #3d §



57.

57.

58.

58.

59.

16

. Fad RBemas gy

2. &HId qgS W
3. SgAH-fAeES A W

4. SECIA-TgSd DI I fRAT W

. 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 3R A arg Gekar #r &0 &
k = AT?exp (- E, /RT).

ar s afdfrar Fr wfkaor 3 (£,)
eafr

l. E,+2RT 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 (E,) of the reaction is

given by
l. E,+ RT 2. E,
3. E,+2RT 4. 2E,+RT

afe dfAfFar, 24+ B -372 & AT Ay
IT X E2x 10" mol dm™3s™! |7 &
faTaeT & X (mol dm=2 s~ &) gnfr

1. 3x10°* 2. 2x10°*
3. %xlO“" 4, 4x10°*

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

. 3x10™* )
3, gx 104 4,

2%x1074
4x107%

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

2

60.

60.

61.

61.

l. PF=0.52and N=3
2. PF=0.74 and N=3
3. PF=0.52and N =4
4. PF=0.74 and N = 4

UF FCC e gaE & v Hpole 0T
(Pr-‘}atrrcrféwmmvgmsﬁﬁ
e (N

. PF=0.52FaTN =3

PF=0.74TUTN =3

PF =0.52 AT N =4

PF=0.74 TUTN = 4

o YR

goiggeT fa=arg ns'np' & AT A FATH
FolT-37aEUT 9€ & TdiF §

. 3p 2,
3. %p, 4,

lpl
3P0

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

. 3p 2. 'p

% B 4. 3p,
Tsa & fav Feafaf@a st & ¥ a8
FUT 2R

A.NaBH, & 3999 W §a07 g0ish 3eurg
&ar g
B. RS HCI A HfAfFar s v

FILTHISS &aT §
C. Bry-CaCOs-5Tof & RfHAT v gy
Ieofeh 3eure e &
D. TE Tl GHETOT hRIcHSF &ar 2|
l. A.BIUTD 2. ABAUC
3. BAUIC 4. DA

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,-CaCO;-water it gives
optically inactive product

S/15 CRS/15—1BH—2B



62,

62.

63.
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D. It gives positive Tollen’s test

3. 4,
1. A,BandD 2. A,BandC Me Me
3. BandC 4, Donly Ne W
EtO,C EtO,C
gpfds 3G yfaRE & fov o ft " K
e & ¥ *lF ¥ fd-3nads OH H
rareTaT
RS 63. The major product formed in the following
reaction is
HO o 0O
umbelliferone Me._Me
EtO,C NaBHy
A. L-fgeerther B. RaAfA® 3w ' 0°C
C. L-AuE3a D, LS Re-tanfe H %  MeOH/THF
1. AdUTB 2. BAarnp I: 2
3. BAUC 4. CaAD Me._ Ve Me._ Ve
Biogenetic precursors for the natural product Ho/in HO OH
umbelliferone among the following are H 5 H H
H

JO B\
HO 0 "0

3 4,
umbelliferone Me. Me Me. Me
. oo EtOZC: | i EtOzcgb
A. L-tryptophan  B. cinnamic acid H OH
C. L-methionine  D. L-phenylalanine 4 H
. Aand B 2. BandD OH H
3. BandC 4, CandD

64. fafaf@a MR & 3e9e 7T 37U

Rl 3R § 3c0et JET 39T § J
MeMe O H,N-NHzHCI
EtO,C NaBH4 N
- 0°C EtaN, CH3CN. rt
H %  MeOHITHF Me

L 2.
Me Me Me Me
HO/E\&H HO’%OH
H H

OH H




3.

64,

65.

4,
Me Me
HO., ? HO‘Q
Me Me

The major product formed in the following

reaction is

o e

O H,N-NH,HCl

EtsN, CH4CN, rt

-

o
Me
HO,, ?
Me

IS B UH SIS HGEAT HY, = E, ¢, @

ST FA g1 HfaRea B R v, &

3ufeufy &

L. E, dur ¥, Q=T gRafda ar s

2. E, U 3M\a aifas ot ot aftafda ar
ST

3. &3 E, IRafdT gem aur v, 78 anr

4. &ad v, afafda e qur £, 78 ger

. An eigenstate of energy satisfics HY, =

En%¥,. In the presence of an extra constant
potential Vj,

18

66.

66.

67.

4.
Me
HO?
Me 6

68.

7.

I. both E,; and ¥, will change.

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

only £y will change, but not ¥,.

only %, will change, but not E,,.

_l‘d

v

ﬁﬁmﬁ@ﬁﬁﬁ#{gﬁzj&g—q’m

AT &)
1. 38— 3p 2. 355 3p
3:; 3¢ 1P 4. 355 If

The electric-dipole allowed transition among
the following is

. 3 - 3p 2. 35 3p
3. §= I 4, 355 1
KIEIE T PCls(g) = PCl(g) + Cl(g), &

AT A R 3Was W defad & «w

qEg

I 3fFERE i IR FrEEaika gem

2. 3cUmel $r 3R TUEEaRT @9

3. HAFRF qUT Icurel f AET F gREfig
eI |

4. ANFRF qUT T XA B AFT Fr "
&am|

In a chemical reaction:PCls(g) = PCl3(g) +

Cly(g), xenon gas is added at constant

volume. The equilibrium

I 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

T IART For [T v grger F
Heedl THEATT &, 1 o yafa & foe
TuTeT QT fAR aRar & wrawe, S/

. ratas faea gv)

. degd fawa w|

. adT FET 93

. TTEAT fAHT 9y

R SRS T U5 .



68.

69.

69.

70.
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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

et gt fr a0 3 & v @@ acd
Zn(s) - Zn**(aq) + 2e"

Cu**(aq) + 2e” - Cu(s)

1. AG®— RT In=-zn*

Aoyz+

2. AG® + RT Inlzn2t

qCu(s)

3. AG® — RT In22®

”CHZ"'

4. AG® + RT InZzn2t

GCUZ-F

The correct AG for the cell reaction involving
steps

Zn(s) = Zn**(aq) + 2e~

Cu?*(aq) + 2e™ - Cu(s)

IS

1. AG® — RT InZzm**
Aoy 2+

2. AG® + RT In =202t
Acu(s)

3. AG® — RT In2229)
A2+

4. AG® + RT In =202t
Qo2+

A FOI F AT IFAERAr A FA
& 3o GUFHIUT g F Tod F T H O
Tgdel Hehd ¢, 96 § (1) Testareq, (2) gy
TR, (3) Tes¥dred aur gfavar| et 3@
H FAM TH (a), (b) TW (), F HI
ki o o K R Dl

(b)

{c)

70. Energy 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 (c),

respectively, is

E
b @
oy
Iy 1523 2. 2,3,1
3. 3, 1,2 4. 1,3,2

AT/ PART 'C'

71. &TIH A(Hjﬂﬁ 31@533211'&)31'1' hlclH
(3fRFAFH T o Hifow
HhIcTH A “elH B
a. | Suzuki T3 i |CH,~CHCO,CH, |
b. | Heck Z33eT ii. |RB(OH),
c. |Sonopashira T3 | iii. | PhCO(CH,);Znl
d. |Nepeshi 3935 iv. | HC=CR
[c. v |SnR,
er et &
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-ii; b-iii; c-iv; d-v
71. Match column A(coupling reactions) with
column B(reagents)
[ ] Column A ColumnB
a | Suzuki Coupling i. |CH,=CHCO,CH,
b. | Heck Coupling ii. |RB(OH),
c. | Sonogashira Coupling |iii. |[PhCO(CH,),Znl
d. |Negeshi coupling iv. |HC=CR
e v _|SaRy,

The correct match is
1. a-ii; b-1; c-iv; d-iii
2. a-i; b-v: c-iii; d-iv




72.

72.

73.

73.

3. a-iv; b-iii; c-1i; d-i
4. a-ii; b-iii; c-iv; d-v

D.C. QeRTITRY (DCP) &T 319e AT T

dreRIITdY (DPP) U gamdr & | 39 faw

fAFa Rl ) faar Aifoe

A.DCP T Y& DPPH 3H-URIEBIT URT &H
g &

B. DCP &I 37197 DPP H 37-:dry Urr
o grer &

C.DCP &I ol # DPP & GreRIaTs &r

i B gl &l
e FROT Bl

. AQUTC 2. BaurC
3. B&dd 4, AFad

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. Aand C 2:

3. Bonly 4.

Band C
A only

 fema & gfaditd & dHest A
fAmfafad Refdl w ek fifse:
A. fardreaelier 3ro7 @ Al sraeiaar
B. Scdofel # WIF G E&IT A7 drerar

c.gﬁrg‘ém

g T A A Y F wfadiTT st &
foT & 3eax 88

l. AGYUrB 2. BAUIC
3. AGuTC 4. C&Had

Considering the following parameters with

reference to the fluorescence of a solution:

A. Molar absorptivity of fluorescent
molecule

74.

74.

75,

78,

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

parameters is/are

1. Aand B 2.

3. AandC

B and C
4. Conly

HIEPRE &1 T3 s P owaropsi
Fr JTFArETOT IGEATT FH +4, +3, TUT

4%, T &
I ['!5})3010 2 I“!5P307
3. Hsp_';Og 4, ijgoq

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

1. HsP;0p 2. HsP;0,

3. HeP;04 4. HsP30,
#Sn & FATAAT Iy IRESE (barn )
& oraTaTer

1. 133 2. 1.53

3. 1.73 4. 193

The geometric cross section of '**Sn (in
barn) is nearly

1. 1.33 2 s
3. 173 4. 193

[Br;]" &9 [I5]" &7 SAIfAdAr § A

I PaaeTaneT aur aqshda

2. TgshaRE qur Raaedaer Ry
3. IIHARTT TUT TJSHART

4. W@ aur Beawaae oAy

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

1. trigonal and tetrahedral

2. tetrahedral and trigonal bipyramidal
3. tetrahedral and tetrahedral

4. linear and trigonal pyramidal



77

77.

78.

78.

EtMgBr & 3 JodaAmE! & SbCly $T i
U AifAE X & 1 Sbli & &) JemHA, X
& TH oA § AR FREF Y Frd

€, 39 JEedr A Y H FGAT |D-SgAR
T, o vds sbhaet Rufady o &

grar g1 3iffs Xaur v g, FA

1. SbEt; @T [Sb(Et)L,],

Sb(Et;)C1 T [Sb(Et,)Cl],

SbEt; T [SbEL,Br,],

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

oo

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

Iy SbEtz and [Sb(EI)I}]“

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

3. SbEt; and [SbEt:Br],

4. Sb(Et)Brs and [SbE(1)(Br)],

urq FAEA  [Ru(C)(CO)i7, [Oss(C)(CO)ss]
AT [Ru(CYCO)] F et & For wEam
FHA: 6, 5 dUT 5 &1 3 TS F AU
qa3EHATT U § AL

I. closo, nido AU nido

2. closo, nido TAT arachno

3. arachno, closo TUT nido
4

. arachno, nido LT closo

Total number of vertices in metal clusters
[Rug(C)CO),7], [Oss(C)CO) 5] and
[Rus(C)CO)4] are 6, 5 and 5, 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
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79.

79.

80.

80.

81.

[Ir(PhsP);Cl] & 9f8Id C—H---Ir  agostic

ytEar & Rv Aaef@a sua &3

3 E

A. 'HNMR ®FgH & C—H YIiea 3 Bieg
& @gs S gl

B. C—H & 3 efoT 9¢ o d &

C. [RW " Ve 3T awr HEAT A
IR f@ws A @

Her 3ca} gl Bl
I. ATUrC 2. Baurc
3. ATYUTB 4, CHad

The following statements are given

regarding the agostic interaction C—H:--Ir

observed in [Ir(Ph;P);Cl].

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

B. Increased acid character of C-—H

C. vea in IR spectrum shifts to higher
wavenumber

The correct answer is/are

1. AandC 2. BandC

3. Aand B 4. Conly

AT Ki[Cr(CN)g] (A), Ki[Fe(CN)g] (B),
K:[Co(CN),] (C), TUT K, [Mn(CN),] (D), & &
S areT o fawaer gafad €, 98 @
l. A BTATC 2. B,CTATD
3. ATUTD 4, BAUTC

Among the complexes, K4[Cr(CN)] (A),
Ki[Fe(CN)g] (B), K5[Co(CN)s] (C), and
K4[Mn(CN),] (D), Jahn-Teller distortion is
expected in

1. A,BandC 2. B,CandD
3. AandD 4, BandC

e AR & afey e A aig
AT A FA FEIT dA B &
#Waﬁ?msﬁréaﬁﬁmmn%
. 2Cu* auré 2. 2Fe dUTS
3. 2Cu duT6 4. Fe’' dUr3
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81.  The total number of metal ions and the
numver of coordinated imidazole units of
histidine in the active site of oxy-hemocyanin,
respactively, are
I. 2Cu” and 6 2.
3. 2Cu" and 6 4.

2Fe’ and 5
Fe’" and 3

82, o & 71§ e & P F I9RUF o FAT
n JEYA & v fmfafda o o o9 o
FTaua gefar &

Ph
Pt—Ill 1.32A
PhaP/ i,r

Ph
I. M(6)-»> L(c) @Y M(n) - L(n*)

L(o) — M{n) T4 L(n) -» M(n)
L{n) - M(rn) T L(c) — M(n)
L(n) > M(c) aar M(n) — L(r*)

£ b2

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

Ph
PhaP._ C/
/Pt'—m 1.32 A
PnyP o
‘ \
Ph

L. M(o} — L{o) and M(r) = L(n*)
2. L(e) - M(n) and L(r) —> M(xn)
3. L(r) = M(n) and L(c) —> M(n)
4. L(n) = M(o) and M(wr) — L(n*)

83. U ¥EW A Ui WA M F 3vaflg w9
NMR &f%a g mwaﬁ@aw
EPR Raer gar foms v g, ~ 22 aur g, ~
z‘oﬁfﬁna’hﬁmﬁrﬂrwm#ﬂm%
o T #F A€ R o weard, M

. Zn 2. Sp
3. Cu 4, Fe

83.

84,

84.

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

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

l. Zn 2. Sn

3. Cu 4. Te

a3 Aged & IR HOTEA (B,H,,|*
AT &

l. closo - GITAT

2. arachno - GITT
3. hypo - GG
4

. nido - GTIAT

According to Wade’s theory the anion
[Bi;Hi]* adopts

1. closo - structure

2. arachno - structure

3. hypo - structure

4. nido - structure

o8 9 3Ry JIH GHT FI €T F @ET
PbR; [R = 2,6-C,H3(2.6-'Pr,C¢H,),] & farT
HAOF e e

R
S

Qa0

R

\



85.

86.

86.

Considering the inert pair effect on lead. the
most probable structure of PbR; [R =
2.6—(:(,['!5(2,6—'1)1':(:;,1 l_\):l is

R

R

FAH I & H?m‘iwﬁmmn &

saagoE wEAOT (Gt 3AE @i & v
FETA: 3eaRard &) & AT

[ L

() | Fe(il)y 1(A) |x B
_|protoporphyrin IX .
Mn(ILO)ICl, (n) ﬁq:r ar-ma d->d
[Co(ILO)ICI, (() ﬁ:ﬁr uﬁamfﬁa d >

) |M >l ar:-’r;r—wﬁt

EI_

D)
I>(m-)

]

)}
|
Fli i
- o I
m&’r IR §

(i)-(A), (iD)-(C) TT (iii)-(B)
(1)-(D), (ii)-(13) T (iii)-(C)
(i)-(A), (iD)=(C) LT (iii)-(D)
()-(A), (ii)-(B) T (iii)(C)

—

Fou S ]

Match the complexes given in column T with
the electronic transitions (mainly responsible
for their colours) listed in column I1

- — g i

|(1)___ Ilc{ll}vpmtqmrpl'lynnlx (J\) lx >n*
| (i) J’],NIJ'I(li-.v‘.'))ﬁi(',lz ) {B) \spinallowedd > d
(i) [Co(lil())él( 1 ((‘) lmmforbu.‘-dcnd >d

| - ___[_(1)) ML , charpe transfer

The correct answer is,

1. (i)-(A), (i))-(C) and (iii)-(B)
2. ()-(D). (i)-(13) and (iii)~(C)
3. (i)-(A), (i1)-(C) and (iii)-(D)
4. (i)-(A), (iD)-(B) and (iii)-(C)

23

|
l
|
]

87.

87.

88.

88.

89.

FAfATAT : A. [Mn(n’-Cp)(CO);]. B. [Os(n’
Cp)a). C. [Ru(n’-Cp),] @1 D. [Fe(n™-Cp)al. A
a dfe SFF op N FAA FATGS
afRferg qur w-ofc@a & @@ §

1. DFATA 2. DJUrB
3. CTATA 4. CdUTB
Amongst  the foliowmg, A. [M:1(r| -

Cp)(COXl, B. [Os(n *.Cp)l. C. [Ru(n™-Cp)o]
and D. [Fe(m-Cp)a), the compounds with
most shiclded and deshiclded Cp protons
respectively, are

I. Dand A 2. DandB

3, Cand A 4, Cand B

AF I Ar-R (AT 3c91E) HT afds
farelger @EsT &, I

Ph Ph
N
\ d/Ar
A F,/P R
7\
Ph Ph
1. R=CHs, 2. R=CH,Ph
3. R~ CH,COPh 4. R =CH-CF;

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

Ph
Ph\pf
\F'd/"\r
A / \R
/\
Ph
I. R=Cll; 2. R =CH\Ph
3. R =CILCOPh 4, R=CILCF;

FTH AT & T H.0, F ST AEIH
# frust @ @R B A R Eip s

Hmﬂawrmtm'aﬂ o Aasd
T A ILOA frar B: S fHar 1

L 3w 31 INEr | (a) [FA(C (CN)GT™ > [FACN)Gl*
0. &I 3 SENHTT | (b) [F(CN)* > [F(CN)[* |
|, 3wFer 3% A [(€) MnOy -y Mn? |
. g A awE(@) Me oM

HE IR &




I (a); 11 = (b); 11 - (c); IV - (d)
[ (b); 11— (d); 11T - (c); IV — (a)
1= (c); 11— (d); Il - (b); IV — (a)
I (d); 11 - (a); 11— (c); IV — (b)

W -

89,
medium given in column A with
oxidation/ reduction listed in column B

Match the action of H,0, in aqueous

the

Azactionofl 11,0,
I Oxidationinacid
II. Oxidation in base
ITI. Reduction in acid
IV.Reductionin base

_B:typeofreaction

(c) MnO,;~ — Mn?'
(d)Mn2' —» Mn#*

| @ [FACN) P~ - [Fo(CN) I+
(B)IFACN)J* > [FCN), -

24

The correct answer is

1. T—(a); 11— (b); [ - (c); IV — (d)
2. T=(b); IT—(d); I = (c); IV - (a)
3. T=(e); M= (d); HI—(b); IV — (a)
4. T—=(d): 1 - (a); 11— (c); IV - (b)

90. A% IvafdF faeiva & e g &
TIAGH HHGAT §, 98 &

Ph
Ph\P/
SuON
P\ CHy
P Ph
A
CHs
l. Hac/\/
2. CH,
CHa
3T NS
4
HaC CH,

90. The least probable product from A on

reductive elimination is

Ph
Ph\ /

P CH
< >M<\/ 3
P\ CHa
PH ph
A

L e N
2. CHs
CH
CHs
4,
HiC” CH,

91. FPmfaf@a sfdfraet & sw & Rt

91;

s %

(i) 2H,0 + Ca — Ca™ +20H  +H,
(i) nH,O + CI' — [CI(H,0),]

(i) 6H,0 + Mg® — [Mg(H,0)]*"
(iv) 2H,O + 2F; — 4HF + 0,

s AT & s i g sfaar &

L. (i) 3MFETRR, (ii) 39 (iii) 8T 24T (iv)

Jargs

(i) 3R, (ii) 4TI, (iii) 3% @27 (iv)

HqarTs

3. (i) IF, (i) HTFERRSF, (iii) JTTTF FAT
(iv) &TX

4. (i) &Y, (i) I9ATAR, (iii) TFAFRF TAT
(iv) &TT

=]

Water plays different roles in the following
recactions.

(i) 2H,0 + Ca — Ca™ +20H +H,
(ii) nH,O + CI° — [CI(H,0),] -

(i) 6H,0 + Mg™ — [Mg(H,0)s]>'

(iv) 2H;O + 2F, — 4HF + 0,

The correct role of water in each reaction is,

I. (i) oxidant, (ii) 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. FFA [Fe(phen),(NCS)] (phen = 1,10-
phenanthroline) =T fafevarar fdreraor gerrar
¥ sEF 250 YT 150 K T CFSE TUT pr &,
HA:

0.4 A,,4.90 BM@UT2.4 A, 0.00 BM

244,290 BMAUT04 4, 1.77 BM

2.4 A,0.00 BMAUT0.4 4, 4.90 BM

1.2 A, 490 BMAUT2.4 4,,0.00 BM

:h. :_..\ !\J —

92. The complex [Fe(phen),(NCS),] (phen = 1,10-
phenanthroline) shows spin cross-over
behaviour. CFSE and prat 250 and 150 K,
respectively are:

l. 0.4 4,4.90BMand 2.4 4, 0.00 BM
2.24A4,290BMand 04 4,.1.77 BM
3.24A,0.00 BMand 0.4 4., 4.90 BM

4. 12 A,,490BMand 2.4 4, 0.00 BM

93,
Et
Et Et
(RsP)aNi(1,5- evelooctadiene) =
2 Et—=—=—=Ft + CO; l |
El OAO

FqFT SURYT & fav Rrafaf@a wust

ey ®

A. Ni(PR»); (1,5-cyclooctadiene) & CO,
TN HAT B

B. CO,& fdes grar ¢

c. Et Et &7 fAders giar &

TE I &

. AQUTB 2.

3. CAUrA 4.

BadarC
A BAArC

Et

Et S Et
(R P)aNI 15 cyclooetadiend) S

? Et—==-Et + CO;

Et 0 0

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

25

A. CO, combines with Ni(PR3), (1,5-
cyclooctadienc)

B. Insertion of CO,occurs

C. Inscrtion of Et—=="FEt takes place

The correct answer is
1. AandB 2. BandC
3. Cand A 4. A,BandC

94, Prfafaa yfFaEt & 7 7 3=

T 3¢9 §
1.i. SOCly,
HO,C ii. NaN4, MeOH
0] 2. t-BuOK
3. Hy0"
1 2.
£ 0
NH
HOzC-—-.‘\ R a
HO,C
3 4.
HO,C . = H
0 o
= i

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

1.i. SOCly,
HO,C ii. NaN3, MeOH
0 2. t-BuOK

3. H;0"
| 2.




95. qfaw & fav fefle sut w fex
Hfore
A. UO,™ T 38T UO,' &7 3 Tgorar &
FHATAA Bl &
B.U & U;04, Haifts Tarfr 3marames ¥
C. [UO:(NO;)5(H,0),].4H.0 F U Fr ga=a7

HEDr o E

D. VO, Yaw &

Y FYUA I FHg R

l. A BIUTD 2. A CTAD
3. B,.CIUTD 4. A BTUC

95. Consider the following statements with

respect to uranium

A. UO,' disproportionates more casily
than UO,™

B. U:0y is its most stable oxide of U

C. Coordination number of U in
{UOQ(NO‘;);(”;O)QJ‘”[;O is Six

D. UO,™ is lincar

The correct st of statements is

I. A,BandD 2.

3. B,CandD 4,

A,Cand D
A,BandC

96.  (NH,),[Ce(NO;)] (Z) & faw fReafaf@g
FYAT WX FER Profv
A. Ce &1 §HeGT TEAT 12 §
B. Z JTgradhg ¥
C. Z W& Iedaor 3iffesds §
D.Z¥d &r phPO Hmﬁmwﬁyﬁaﬁ‘ra
fSF# Ce i wowaw " 10

e FYUT §
. A.BTUTC 2. B,AT@UTD
3. B.Caurnp 4. A CEUTD

96. Consider the following statements for
(NH:):[Ce(NOs)s] (7)

A. Coordination number of Ce is 12
B. Z is paramagnetic
C. Z is an oxidising agent
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D. Reaction of Ph;PO with Z gives a
complex having coordination number 10

for Ce.
The correct statements are
I. A,BandC 2. B,Aand D
3. B,CandD 4. A.CandD
97. ffafla sfdfrar # # ger 3eu= A
aur BE
R
R=0H R =Me
A
NaNH, NaNH,
NH; (1) NH; (1)
oH Me Me
Toas S = L3+ 0y
SFNNH, N ~FSNH,
(-
OH s
2 A= | k B= '.ﬁ
z I
NHE NHz
?H OH Me Me
3w Y s+ A e [ + N
\"r'y = xfl N
NH; \"/\NHz IIQH? K’ NH2
(1:1) (1:1)
OH Me
0, -G

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

R
R =0H R = Me
A
NENHZ NaNHz
NH; (I
NH; (1) Br a(l)
OH *er Me
1 A= _,I/IQ-}_-, B= @ & jl).:‘_\__l
:;\'{L'NH Q%NH
NH, 2
{161y
OH
| Me
X |
2. A= Q\ | B= (7N
T L



H
L or
R 1
3_ A= | g _i/“-;y]
F’ .\\%NH
NHz

H
CO,H
2. I3
N~ COsEt
H
CO,Et
A= >/ \
3 N~ CO;
H
CO,Et
4. N~ ~COH
H

27

aq. KOH

—
reflux

CO,H
N~ ~CO.H

H
CO,H
o= I
N

H

CO.H
=/
Y
H
Y
B N)
H

98. The major products A and B in the following

reaction sequence arc

0 0
HzN\)L\ * EtOQC)L\/CDZEi

\_/foH
1. 4 QN&COQH
H

SKOH | aq KoM
14 reflux
COzH
N TCOH
H

CO,H COH
N G
N~ COEt K
H H
COLEL . COH
A= [\ B= El
3. /N\)““C%H N\)
H H
CO,E
A= 2’ g\ B= ?"7 \
4. N~ COH i N)
H H

99. forfafaa sfdfear # scoe 7Ew 30e &

AcO p-TsNH-NH,
AcOH
o =
NaBH;CN
1. 2.
ACO\i fi
3

: 4,
AcO
Acogti ‘Ei
l

99. The major product formed in the following
reaction is

p-TsNH-NH,

AcO
AcOH

NaBH;CN
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01. frfaf@a sf@fhar # seoeet AEg e &

1
4.
AcO Pd(OAc),
cO _PPhy EtsN
ﬁ tﬁ & N, OO

Ph
100. ffaf@a sfdfear # o 7eg 300 § {

0.5 equiv. PhC(Me),O0H

4 1.0 equiv. Ti(O'Pr),
OH OMe 1.2 equiv. (-}-DIPT % Ph
CH,Cly, -20 °C H [
CID
0, :
1oas YR 8= 20 1) :
m OH S Nome H
= "OMe
o}
1 =
B as PPN e- 75 1) 3.
. OH N ome OMe H /-"Ph
Pl o i . i T N
3.oa= Ty B= L
1 OH |y
OH SF oMe : OMe CL)
A= T B= i | 4.
OH If\ ;-'.OMB OH - “OMe

Ol
|}|Aph

100. The major products formed in the following
reaction are

0.5 equiv. PhC(Me),O0H
=

1.0 equiv. TI(O'Pr), 101. The major product formed in the following
o OMe 1.2 equiv. (-)-DIPT FRdcHan s
CH,Cl,, -20°C
Pd(OAc),
PF’h3, Et;N
o o
1 A { “ P N e 9 /\ CH3CN
. - I | | B= OH (I
OH S ome “OMe
o - = =
2. Am = \1 \./\s.:

| B= [
OH L'//I\OMB UH e /\OME



rﬂ/"xph
Ac

102. Arafaf@a @Rt § 3000 2= a
HqET 3c9C AT BE

2 @
Me:(t:fﬂe KH Br PhaPo _~~#
A
= THF n-BuLi
HO Me 18-crown-6 oec
rt
Me Me
1. A= Me\ﬁ-\r.L\/CHO B= Me. = R
Me Me
Me Me
2 A= Me : ' -~CHO B= Me .=~ l'
Me Me
Me Me
3. A= Me\/"\/l\/c"'o g= Me xf"\_/[\\/‘“\w’\//
e Me

AP VR AT TR W N

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

29

0 @
MBCME KH Br Ph3pN
A B
== THF n-Buli
HO Me 18-crown-6 N :
i o°c
Me Me
1. A= Me. _s~ __-'-._._/,CHO g= Me__= /[-,_\/A‘-.\Q//\_‘,:/
i Y
Me Me
Me Me
2 A= Me .- ..' _CHO B= Me.\_._-_:."x.l, 1 N
I b
Me Me =
Me Me
3. A= Me\4<~\t_/'~\\‘__.CHO B= Me'-..ﬁ“\__/'\/“\/‘\:;’
Me e
Me Me
4 = Me Loewo  ga Mo Ln
Me Phc I'

103. R==faf@a wf@fhar & fav a6 Fua §
@)

BI’2
N NH,
i NaOH
N”F

| SR 3cUE 2-FIHRARST-3-0ft &

IR wfAfFr & aede Aeaadt sa9ar &

FHHT 3G 2-FNORARST-3-0 = &

IR fRfRr & Awed Fegadt a7 €

. BUE 3¢S 2-FRIFHI TR eaAEs ¥
i wfafrar & avamga S Aeaadt
eI Bl

4. B 3CUG 2-FBgTFiIfARICaHaISs & aur
yfffrar fr FFaa-fAeya R §

_T-J

sl

103. The correct statement about the following

reaction is
(@]
Br,
I ~ NH2 —_—
e NaOH
N F



104.

104.

1. The product is 2-fluoropyridin-3-amine
and reaction involves nitrene intermediate
. 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

LFS ]

Aafaf@a At & st 89 a
HEY 3c9/C ATl BE

(0] P 1. PdCl,, CuCl
i. Li, NH3 (D) Q,, DMF-H,0
ii. allyl bromide 2. ethanolic KOH

0 i
1.A= \\/\)J\l B= 0= ‘:
)\/I H
0
0 \
2_A= \\"‘V/\HH B= OH
-
Me
(0]
l !
3. A= ™A B= Mu\
V\QOH
4
0
4.A= ‘\\/b B= 0@
H

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

o} o 1. PdCl,, CuCl
i. Li, NH3 (1) 0,, DMF-H,0
ii. allyl bromide 2. ethanolic KOH

O
1.a= X 1 B= 02@
H
o 2
Me

30

105.

I

L

105.

1

o]
O ||I|l
3_A= "‘\‘\‘/"‘)J\ B= Me [
| “LOH
T \Q‘
0 1
1 |
4. A= N ga 95

fafaf@a FuTaror & gHrd = & e
e HNPFAF FT AT §

O
COQME

[

. i. a) NaOMe, Mel; b) NaCl, 3@ DMSO, 160 °C;

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

i. a) NaOMe, Mel: b) ST NaOH deqRaTd HCi,
anT

ii. 2) ELN, TMSCI, rt; b) ~-BuCl, TiCly, 50 °C

i. LDA, -BuCl; ii. LDA, Mel; iii. STeld NaOH
dcaeard HCl, ara

i. a) NaCl. 3ffaT DMSO, 160 °C; b) NaH, r-BuC]l

ii. a) ATHIE, H'; b) Mcl deqeaTd H;0'

The correct set of reagents to effect the
following transformation is

) 0o

CO,Me

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

. 1. a) NaOMe, Mel; b) aq. NaOH then HCI, heat

ii. a) EtzN, TMSCI, rt: b) -BuCl, TiCly, 50 °C

. 1. LDA, +-BuCl; ii. LDA, Mel; iii. ag. NaOH

then HCI, heat

. i. a) NaCl, wet DMSO, 160 °C; b) NaH,

1-BuCl
ii. a) morpholine, H'; b) Mel then H:0'



106. s Fifas i Frafaf@a e
HHS AT &
IR (em™): 1680
'"HNMR (CDCl5): § 7.66 (m, 1H), 7.60 (m, 1H),
7.10 (m. TH). 2.50 (s, 3H)
“C NMR (CDCls): § 190, 144, 134, 132, 128. 28
m/z (ED): 126 (M", 100%), 128 (M"+2, 4.9%)
g diffs 6 dx=er &

L]

OAc

</_§ /O\ (

0]

3 4.
ﬂ\ m
o” TCOMe g
0

106. An organic compound shows following

spectral data:
IR (em™): 1680
'HNMR (CDCH): 8 7.66 (m. 1H), 7.60 (m,
IH), 7.10 (m. 1), 2.50 (s, 3H)
BC NMR (CDCLy): 5 190, 144, 134, 132, 128,
28
m/z (EI): 126 (M", 100%), 128 (M'+2, 4.9%)
The structure of the compound is

L. 2

OAc 7\

)

3 4.
Dhcome Oy
0 COZMe S
0]

107. f=faf@a sfafemar & svgafdat (A aur
[B] T TEr Ty §

H

POCI,
— e A

m T8 ()
NZ N PR
H

S/15 CRS/15—1BH—3A

3l

S S e
(S] cl
1. A= @C' B= !(Bf |
|

N"Sor(o)cl, N> pcS
[ L *Cl
H H o
- =
2 Q (0)2”
A= N 0) B= iN Cl
P(O)CI, P(O)Cl,
~
O >
. le.
S N“Sopoc,  B= L
. N el
H
® (o) ©
P(O)Cl2 H O

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

| POCH PR NH,
1Al (8] I
el >N
= N Xy L0
1. a= Lo, c® ae Lo, '/C]
! N OP(O)Cl, A ﬁ\.cl
H H O
= =
(l Lo o
2. A= N"So B= N"cl
P(O)Cl, P(O)Cl,
N
3.A= @ ci® B= | =
LIRS N~ ~OP(0)Cl, =
| N Cl
H
’“\ﬁ j N o®
4. A= | A B= 8z cl
T N0 N™ "Rl
P(0)Cl, H O
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108. fwifaf@a fdfear &7 &1 7&7 37912 ©

NHAc

Br | OH
@ CO,Me S~
N Pd(OAc), Pd(OAc);
Ts PPhs, Et;N PPha, EtaN
1.
COz Me OH
AcHN™ ™% =
N
N
Ts
2. A
CO;Me
ACHN™ e
N
N
Ts

3.
CO,Me
\ —
NHAc
N\
N
Ts
4,
OH
CO,Me
\ —
NHAc
A\
N
Ts

108. The major product of the following reaction

sequence is
NHAc
Br | OH
CO,Me F
N
N Pd(OAc), Pd(OAc),
Ts PPhy, EtaN PPhs, EtsN
|
co,Me -
AcHN™ ™ —_

-2 F

2.
COzME
AcHN™ ™ -
A\
N
Ts
3
CO,Me
= —
NHAc
N
N
Ts
4,
OH
CO,Me
\
NHACc
N
N
Ts

109. ffaf@d el H7 7 39— 787
391G ATUT BE

(o] i. PhMgBr
Cul NaOEt
O)LM‘" ii. HyO* "B,
0 o)
1. A= CE“\MP, B= O\J CH,Br
Ph Ph
0 0
2. A= QJ Me B= O\)LCHzBr
Ph Ph
0 8.0
3. A= dr\ne B= ¥ “Me
Ph Ph
0 0
4, A= -"“”\Me B= Cir“‘“\Me
Ph Ph

S$/15 CRS/15—1BH—3B
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109. The major products A and B in the following
synthetic sequence are

o]

O)*Me

i. PhMgBr
Cul NaOEt
ii. H30+ Brz

i i
|
1. A= (f\Me B= O:“CHzar
Ph Ph
j? 0
2. A= O:I\Me B= Cﬁ*cwar
Ph Ph
o)
Bro
3. A= O\)\ME B= | Me
Ph Ph
o) 0
| o
4. A= CELMG B= ""LMe
Ph Ph

110. fFrafafea wdfRa & Jeusr qEg 300 §

0

hv, acetone

Me
O: ? ;
Jouy
0

pol
Ox

110. The major product formed in the following

reaction is

hv, acetone

fi
e

\

lll.mﬁﬁammﬁmg@a
Er i

1. (Boc),0, pyridine

2. TBSCI, Imidazole
3. LIAIH(Ot-Bu);
EtOH, -78 °C

OH
TBSO/\‘)\/\

NHBoc

OH
Boco/\]/'\/\

NHTBS

O
NH.

OH

TBSO
NHBoc

OH

BocO
NHTBS



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

Q 1. (Boc),0, pyridine

I N

NH 2. TBSCI, Imidazole
2 3. LIAIH(Ot-Bu)s
EtOH, -78 °C

OH

TBSO’Y!\/\

NHBoc

OH

BocO/Y'\/\

NHTBS

TBSO
NHBoc

OH

BocO
NHTBS

112. Pr=ifafld 3Bfsar w0 & @@ et
FT HIT A FUT FTT 3G B §

0 A o o HoN-NH,
EtozcJk E(OZCM
1. A: LIHMDS, AcCI B= /
e Et0,C
1 n- i B= f_
2. A:n-Buli, AcCl £10,0
H
OH
3. A: LIHMDS, AcOEt B= 5 OH
x. N

34

OH
___OH
AN

4. A:n-Buli, AcOEt B

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

0 A 0 O

1 A
EtO,C EtO,C
1. A: LIHMDS, AcCl B= R
' EtO,C
H
. A:n-Buli | B= /B
2 n-BuLi, AcC EtOQC/[-N‘N
H
OH
\__OH
3. A: LIHMDS, AcOE! B= l/\ll/
/\“::N..N
OH
4. A:n-BuLi, ACOEt B = /\l\/o"'
- ‘N

113. ﬁmﬁf@aa@mﬁmg@m
g

Cp\ o Me
T Al
Cp” ¢ci Me

o

S

e

H 4 .

p;(_r-idine, toluene, - 40 °C
PhMeZSi\)\ COOEt




113. The major product formed in the following

reaction is

o
o*:f\%

H =

PhMeZSi\)\COOE‘

Cp._~. Me
T AL
Cp i Me

P

pyridine, toluene, - 40 °C

35

PhMe,Si..
EtO0OC” 5

114, P=Rf@a & ¥ g Sud gwgorar
A S T FH E, qE 8

H H
H A
po &
H H
H A
3.
H H
A H
4,
H H
H A

114. The hydrocarbon among the following having
conformationally locked chair-boat-chair form

is
1.
T
H H
2,



H H
B H
4,
ddb
H H

115, fafafad sl &0 & g7 30 &

o

No hv,

Me

Me

}%cmps

32

3.
Me Me
HO ‘ OTIPS
4.

vycor filter
CICH,CH,CI, 80 °C

115. The major product in the following reaction

sequence is
Me
(o)
N, v, >%OTIPS
Me
vycor filter

CICH,CH,Cl, 80 °C

—

2.
Me Me
O ‘ QTIPS
3.
Me Me
HO ' OTIPS
4.

116. frifafad sifdfear & seora A:B:C

(Rfeea e gafar &) &

NES Br Br Br
. AIBN .
SR deddres + "
CCl, i
A B c

heat

20 1
4, 3

[

1
|

L
I —
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116. In the following reaction, the ratio of A:B:C

is (* indicates labelled carbon)

OOO.

3:2:!

NBS
NBN

cm.

117. Aedta sgeria @ i@ aiafis
FH ¥ 379w AET 379G ¢

1: BI"2
2. NaOEt, EtOH

| (0] 3. KOH, EtOH

bﬁgﬁ
3.
b‘ﬁ/

117. Major product formed in the following
synthetic sequence on the monoterpene
pulegone is

ol

OEt

1. BI'Z
2. NaOEt, EtOH

3. KOH, EtOH

CO,H

3. 4.
™
OEt

118, YIA: Y& FAGIT ATUT BH DMF H
NaN; & ¥y @1# f&ar mr ¢ | esfef@a
g I L

(:r”““’ (I“’“* O’"”°’ o™
Ny
D

l. AYHRI: Y& DTUT B FHRA: Y& C
&ar &
2. AYR@PE Aaor caur B yERE: Y€ C

o
3. AYHRIA: & C aur BIRAS @5 C
&ar &
A SIS Y& D TUr B YIRS FHA0T D
& &

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

from the following is

O,NMez CENMez O,NMeg CENMaz
“Na

1 A gives optlcally pure D and B gwes
optically pure C.

A gives racemic mixture of C and B gives
optically pure C.

3. A gives optically pure C and B gives
racemic C,

A gives optically pure D and B gives
racemic D.

2;
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119. & fAWATS 30 & nfPas Infea #
AT 3T & WdeT 180° F gt & W
3HEH g F&ol STl g1 Ifdee &

l. o 2.
3. & 4,

mw
©

119. 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. 6 4. o

120. FF=faf@a @iaf¥® w7 & Aqur BH

A gl

0 1. PhyP=CHCO,Me i. LIAIH,
MOAHWCHO 2.heat i 0"
COzME m
1. A= B= N/
I}
o) OAc 0
H
A B
2. A= O “CoMe  g= Y
: N o) “CH,0H
K./N-.._/ 2
o]
P 2 u
3 A= ACOAN/\/\U - Me‘NJL‘”/\("'-,
H \ H L
MeO,C HOH,C
H H o~
—_&(:/\“CH OH
4 A= N CO,Me B= N 2
o (6]

120. Structures of A and B in the following synthetic

sequence are

j\/\/\ 1. PhyP=CHCO,Me i. LiAIH,
/ —————————— ——
A0 N CHO 2. heat il. Hy0*

1 & COzMe N
. = N B=
\\
le) OAc 0

H
v . H e
2I A= \'N _‘_"/I"rCOZME B= = ‘\I/"-‘H\\ .
. (_ N~/ "CH0H
e}
? P w
-, |
3. A= AcO” “N-"\/’\[,_-.,‘ B= ME‘NJ\/\!—"H
H LA H L
Me0,C HOH,C
I—{‘ ::"i i —
/ ) [ “~=CH,0H
4_ A= N ‘COzme B= N— 2
e D¢
0 @]

121. A==faf@a analRs #7 #r;fsa'3?qﬁz #r
AT E

COQME
)MM
“\.Nz

H,
HOM@\
0 CO,Me

H

HO Me’ ’ o ”
/J\)\/@\
e COzMQ

H

3.
HOMe, M.
H CO,Me
4,
HO
Me H
0
H COzMG

Structure of the major product in the following
synthetic sequence is

COzME
)\‘/‘\)\V‘\)\\L

1. Cul

2. Se0,

121.

1. Cul

2. SEOQ



HI
.
H CO,Me

2.
HO Me, H'.
PN @
W N co,Me
3,
HO Me H*.
H CO,Me
4

HO
Me "
X \@\
H CO,Me

122. A7 & AU IR ®@fhg =g A3 S

122,

WA fAwqor 7 31T

Ty | E| 8Cs | 3C, | 6S4 | 60y

Al I L [T ¥yt

A 1] I [ I ]

E[2]-1 [2 o o |227°x%
Yoy

T, (3]0 [-1 |1 -1 | Ry Ry,
R,

T, 1310 1 | =1 |1 X Vi
XV. Y7
X

l. E+A, 2. E+A,

3. ‘T 4. T,

IR active normal modes of methane belong to

the irreducible representation:

Td E 8C1 3(:3 654 (}Gd

AL [ 1 1 [ Xy

A, | 1] 1 1| -1

E (21 [2 [0 [0 |27 |
v Xy

T | 3 0 -1 I =1 Rxs Rya
I

T>- 1310 -1 |~ I
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123. Pfaf@a & d gafRa e &

I
3.

C}{| 2.
CH,Cl, 4.

CH-Cl
CCly

123. The symmetric rotor among the following is

l.
3

CH, 2.
CH,Cl,

CH-Cl
4. CCl,

124. gfRuAmE 33t A feeras seear &
s I3t &1 3meea oa wagAd
aFsiEd & fFar o g@ar &, 96 ¥

124.

125.

I

=4

Led

4

TG T A
atad FaFAdr
UV-72T TFgfadr
TFY AT

The spectroscopic technique, by which the
ground state dissociation energies of diatomic
molecules can be estimated, is

1.

microwave spectroscopy

2. infrared spectroscopy
3.
4, X-ray spectroscopy

UV-visible absorption spectroscopy

feraaf@a syal # @ Fi4-91 39T 87

I
2.

d

FareY grivE UF HEART T FadA 6l
saFgIAE Al B d Folek ARM0E J
fAsla s Tzl

TICT RO Ter vah faRy fRua saer
& FIra grar g

Forex RIS gr3el & I9ao fed
FT NI FT gl

. Which of the following statements is

INCORRECT?

1.

2

A

A Slater determinant is an antisymmetrized
wavefunction

Electronic waveiunction should be
represented by Slater determinants

A Slater determinant always corresponds
to a particular spin state

A Slater determinant obeys the Pauli
exclusion principle



126.

126.

127,

127.

128.

128.

'Haur "N & FgFeld -0t FHL: 5.6 qUT
0.40 §1 I NMR FFHE & grahry &
N 3H FHR cyafdyd fEar s f& de
H IefaAlE 700 MHz W @, d@ N @

I=TE g
l. 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. [f the magnetic field in
an NMR spectrometer is set such that the
proton resonates at 700 MHz, the "N nucleus
would resonate at

I. 1750 MHz 2. 700 MHz

3. 125 MHz 4. 50 MHz

goaglfad fAwarg 1572s'3s' &7 Be 1 gus

3cafaa aeyr & fav 9g udle §
1. 38, 2 8
3. 'S, 4. *Sin

The term symbol for the first excited state of

Be with the clectronic configuration 15*2s'3s'
IIS. 'S, 2. S

5. Sy 4. Sy

TH FU fT YUH Scafed  aedr AR
forestasr sraear i FS3l & ) i goe
Afow Ste gg AT & (i) 1-d ITFF H (A),
(i) 2-d ITFE H (A,) TUT (iii) 3-d ITFF H(A)I
A AT F g@F aFw f G A
gl Al arEEt A FAT AT AL A, TAT A FH

HET el §9Y &
L. A>A> A 2. A=M=A
3‘ Aj} Agb A| 4, &3} A. =2 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
(Az). Assume the length of cach 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)A3 2 A|=A3=.&3
3. A3 A A 4, AM>A> A

40

129

129

130

130.

131.

. FFGEE [x, [x, pJ] T AA
. ihx 2. —ih
3. ik 4. 0
. The value of the commutator [Xx, [X, pi]] is
1. ihAx 2, —-ih
3. ih 4, 0

R A gy & Rwr 7 e Awm #
yrfa ) faar ffSw wd JAa 3y da &
faT AS (B-C) foraa garr & S & @8 &

AT, V,)

Adiabatic

AN
process
p
<
C {T3: Vl} B (TZJ VZ)
Vv

e T3
i, RInE 2. Rli‘l,rl

v v,
3. R]“\H 4, Rlnvz

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

ATy, V)

Adiabatic
process

P
Vv
Ty Ts
1 RlnT—3 2. erl,rl
v, 2
3. RlIn v, 4. Rln Vs

ot F Fuea awr yarfAs {wa 1 gev
2RI areT IsATfARr FHFoT &l



131.

132.

132.

133.

133.

. Frew-gererees wHaor
. rew-ggw g
SIA-ATHTA FHHIOT

I ?,mé-w FHEOT

w o=

=

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

. Gibbs-Helmholtz equation

. Gibbs-Duhem equation

. Joule-Thomson equation

Debye-Hiickel equation

L) -

Imafas w@igar () F o X Fuas & &
log e = —4 x 0.51(1)"/? | FrfafEa
FARFIE F & FlA-I IRTFT THAFOT F
HTEOT LA 87

. S,08 + 1

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

CH;COOC;H;s + OH
4. 1"+ Br + H,0,

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

logz = —4 X 0.51(1)/%. Which of the
following reactions follows the above
equation?

. S04 + 1°

2. Co(NH,)sBr*' + OH
3. CH;COOC;H;s + OH
4, 11" + Br + H,0,

U @de W gl aren ifdferar
| H H
P
H, + §—§— === —§—8—
H H T
5]
L gow_ L L

& v, H, & 77 g« W T FARIA §
. [H)] & 2. U[H,) &
3. [H]"? & 4. L) &

For a reaction on a surface

41

134.

134.

135.

| | T
Hy + §—§— =——== —§5—S—
H H H
| | slow |
e —_———5—5 + H

At low pressure of Hs, the rate is proportional
10

1. [H,]
3. [Hs]"?

2.
4.

1/[H]
1/[Ha]"?

1-d 3Tadl Yo T Wl & e, TAT
((x)) TUT FAI ((p)) H=T & 3NAT ARG &
foT wEr Fue &

1. () £0TUT {p)/ 0

2. ()=09d(p)#0

3. {x)=0aAT(p) =0

4. () 0 G (p) =0

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

I, (x)#0and (p)£0

L (x)=0but(p)#0

L (x)=0and (p)=0

L (X)#£0but(p)=0

£ W 2

FfAfRat CHyg) + 2H.0(g) = COs(g) +
4H,(g) TUT CO(g) + Hy0(g) = COx(g) + Halg) F
favr g f@Ris AT K, o K, &l
FIARBIT Cliy(e) + 1L0(g) = CO(g) + 3Hy(g) F

forr s
L KyKa 2. KK,
3. Ki/K; 4. KK,

. The equilibrium constants for the reactions

CHy(g) + 2H,0(g) == CO(g) + 4Hy(g) and
CO(g) + H,0(g) = COx(g) + Ha(g) are K, and
K., respectively. The equilibrium constant for
the reaction CHy(g) + H,O(g) = CO(g) +
I K Ks 2;
3. Ki/K; 4.

K=K
Ky-K,



136.

136.

137.

137.

138.

138.

Ww@m#w.wm
mmmtmw3@%mm
IO TF N@F AT gEyr ¥ g

A € & fov e gdeRurardy o fr a
gy fear & &

. TH 2. T°®

3. T 4, TVQ

According 1o 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-lincar transition state. is given

by )
. T 2. T
3 T 4, T2

faega s da & faera & e aw w

forstrar &
I. AG/IFT 2. All/nF
3. AS/nF 4. AS/nFT

The temperature-dependence of an
clectrochemical cell potential is
. AG/nFT 2

3. AS/nF

All/nF
4. AS/nlI'T

WRE 3Fa & Fa Raes Puas &
fow, aewar Jaw W@ F Eed & AR
mﬁﬁ,ﬁmﬁ@amm@:

1.71 x 1075,1.77 x 107%,1.79 x 10~ gr
1.73% 1075,

g1 AT H AT fagew o o &
grm, 9% §

. 0.010x 1075 —0.019 x 1073
0.020 x 1075 — 0.029 x 10~°
0.030 x 1075 - 0.039 x 10°°
0.040 x 1075 — 0.049 x 105

v

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

1.71x167°,1.77 x 1075,1.79 x 107° and
1.73 x 1075,

42

139.

140.

140.

141.

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

1. 0.010x107° = 0.019 x 10~5

. 0.020x 1075 - 0.029 x 10~5

. 0.030x 1075 -0.039 x 10°5

. 0.040 x 1075 — 0.049 x 10~°

ed 1D

=

. AeTEAR FEOr A yfaRy g@ee @

AR rfaf@a & @ O &7 §
gl : (N FOM T oI HE, f = TF HUT
fasTSreT ®erer), a8 &

L. NI & f &1 gfdemga

2. NI @ N T faeage

3. UInND) & (&1 gfaeamges

4. NN @ N Fr wfaweags

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 fby f/N!

Replace N by fY/N!

Replace fby 7/In(N!)

Replace N by fY/In(N1)

RO VS ]

& ARad e & v s Rrss
Fead (D FH FT & - AVe®' | dF 3itga a7

gfd &or gl (k Secwaa PEis §)
. BKT 2. BET
3. KI/B 4. KkT/B?

The single-particle partition function (f) for a
certain system has the form4 = AVe® . The

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

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

BkT?
KT/B?

U geRRE@AaEs 3@fear F Aefala

HHRTOT AR ol qoTd &
k

k
C,Hs + CyHs ——=CyHg + C,H,
afe gy gerer iy drgar 7 § & Fe
ifefeRar e waTaTr §



141,

142,

142.

143.

. I &

2. IVt %

3. I[CHy] &

4. IV2[C Hyo]V? &

In a photochemical reaction, radicals are
formed according to the equation
k, 5
C,;H]” + hv _'_-"-q—--—— 2('1[ [5
-1

ks
C2H5 T CZHS —“"'CzH(, T Cg”.|

If 7 is the intensity of light absorbed. the rate
of the overall reaction is proportional to

I

, P2

- HCaHye)
. 1M2[CHy0)1/2

-b-LoJN:—-

Reat &1 frrecdamor ®as Ffega oo
AT # g g TEE T 95 (A = 1A)
# fpeea & (111) g ¥ gfady =fe &
faadsr & #o1 30° ¥ Beed A Ew

Jd Fr FFars gl
l. a=3.1514 2. a=3273A-
3. a=3.034A 4, a=34644

Silver crystallizes in face-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 cell length
of the crystal would be

. a=31514 2
3. a=3.0344A 4

a=3273A-
a = 3.464 A

ggedl H e 6 wiRear sase ofe Rt

F 3\a A & (a) 10, (H) 50 JUT (c) 100 |
l. (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
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143.

144,

144,

145.

IFind 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. (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

UFH Y& e & Jaal & (MOI) & araesdr-
HAH AT H ATl JerdeaRor ey
aF @& frmae R & F4ifs

S F faxaer gxar gl

&TR & Flegdl dear gl

drgerfa & 1t 1 wfavugs o afg &
M* & BT Bl

4. IFST FT 3AHOT Brar B

L N -

Conductometric titration of a strong acid with
a strong alkali (MOH) shows lincar fall of
conductance up to neutralization point because
of

I. formation of water

increase in alkali concentration

faster moving H* being replaced by slower
moving M*

4. ncutralization of acid

L) 2

gafauely Frarss i BT gione §

. faeg-faeras gracurel F awstaed
HTHYUT T

. Frarssr ol fr qr3eAr afd Fr

. FES U & Fargs # yfR@ewar &
. il wremsdr wult & wew R dgga
gfderdor &r

L 9

N

. The stability of a lyophobic colloid is the

conscquence of

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

2. Brownian motion of the colloidal particles

3. insolubility of colloidal particles in solvent

4. clectrostatic repulsion among double-
layered colloidal particles
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@ HF/ROUGH WORK
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ROUGH WORK
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ROUGH WORK




