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EERINIE G GAGDRIED
SelaeTe FT GedATA 9.11 x 10™3*kg
oI fgarE 6.63 X 1073*] sec
SorareTe T 3T 1.6 x 1071°C
ecHA Agdis 1.38 x 10723J /K
TEhIr T AT 3.0 x 108m/sec

1.6 x 10719

1.67 x 10™%7kg

6.67 x 10~ *Nm?kg~?

Reaet fraais 1.097 x 107m™?!
1A HE&AT 6.023 x 10%*mole™*

8.854 x 10~ 12Fm™1
41 x 1077Hm™?
Arer 9 Agars 8.314JK 'mole™*

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 1073kg
Planck's constant 6.63 X 10734] sec
Charge of electron 1.6 X 107*°C
Boltzmann constant 1.38 x 10723] /K
Velocity of Light 3.0 x 108m/sec
1.6 x 1079

1.67 x 10 27kg

6.67 x 1071 Nm?kg 3

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

4 x 1077Hm™?

Molar Gas constant 8.314/K 'mole™?

P e
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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 Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121,75 Neon Ne 10 20.183

| Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine At 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 0 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus B 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium cf 98 (251) Polonium Po 84 (210)
Carbon c 6 12.011 Potassium K 19 39.102
Cerium e 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 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 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 ‘Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 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 Vv 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Yiterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yitrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C™* at 12.000.... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable
known isotopes)
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By reading the accompanying graph,
determine the INCORRECT statement out of
the following.

N {3 o /
%, liquid g
Q N /
| - ~ s
a N e
' % o
ol solid gas
-
o
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

il ol o

UF CIqdh U A4 H 98 @I & o &5 o

AT { URT FT RRr F 10 #Hrex 3 & a9

A B gl #F afy 10 AMAee ¥ R

AT U fr R F mermr I &

mmq@#mmm

1. 1 &= g

2. | AT ¥ FamEr g

3. |1 fAee | &7 g

4. TG T Hr Afy T @ T AT
frar ST waar &

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

1. 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

8 38T 39T g Us FEH Foar & aur
WA T YT HER YUH FUH 9T IS
U TR qOT Far 1 @ =
IR FEanst & ¥ BFaF a5 @t C

9TE-9TH F6l |
I 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



Ife 10 derorf & & 3T AF v Yeyor @
geo ar e & @ Fla ufdar sgeem
1. AT 2. ATETH
3. 3O 4, ATH fEEvor

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

1. Mean
2. Median
3. Mode

4. Standard deviation

s R & s afas Rfdst W & 3=a
AT {UH Far g1 I gF7ad wWaa |
30° &T IV FATAT &, af FATA & fAfest

W e g 5w I W
1. 1.500 R 2. 1866R
3. 1414R 4. 1.000R

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

height of
1. 1.S00R 2. 1866R
3. 1.414R 4. 1.000R
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H¥E HAT §1 WG TS F X F A

o FET &1 T, Fifen

1. 3 & f@gdr ¥ ey e arelr gad
el f@sdHr & Sy T Jrdr g

2. 9aq g TRSEH ¥ 3T I qEl
ST € g T & AT eI T
qae F HHT FAT ¢

3. 9del FIAT ST gl AT, qUT IaT
HT IHeIHE HH AA B

4. 33 gar 919 Y "erd §, Id: e
T FEI 8l

6.

In a fast moving car with open windows, the
driver feels a continuous incoming breeze.
The pressure inside the car, however, does
not keep increasing because,
1. air coming in from the front window
goes out from the rear.,
2. 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.

T 140 Y & UH &F A A% ST G
e FATR Ireoirfed fhee Rl $r 3Taar
e Far g, ofe Rl off R & e @
AT & gl T 60 He 8

1. 6 2. 17
3. 12 4. 4

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

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

flt Poer & oRfAfa, o siada &
Bsar qur v @Er @ UEhd 38 Fas

¥ AT F AW Bl HEIT ¥

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

~ The product of the perimeter of a triangle,

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

1. 1/4 2. 13

3. 12 4, 1

3cad ST ¥ F WE FON & S &
uﬁa&zﬁ@ﬁ#mﬁw%
1. 70 2. 400
3. 120 4. 190



10.

10.
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12.

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

1. 70 2. 400

3. 120 4. 190

T 9% e=dt & woEl F o wer R
6 ¢ Oed R WA 37 R e
@ A & & 3 F 9hA P |

L Jrerdlr S fir

). oW IRT A=g

K. af3d &9 a3m

L. &&f 3ff, A &7 & &

I LE X1 2. LLKL
3. KLJI 4. K, LILL

Each of the following pairs of words hides a
number, based on which you can arrange
them in ascending order. Pick the correct
answer:
Cloth reel
Silent wonder
. Good tone
Bronze rod
L, K11
KL LI

bt = - e

NN
~
—

ot # ¥ B & AW 22 & e

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

X b2

c6
84

8d6

€ T& a,b,c W dEAHAT 3T ¥
dd a+b=

1. 4 2. 9
11 4. 16

12.

13.

13.

14,

14.

15.

If 2a
X b2

cb

84

8dé6

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

1. 4 2.
3. 11 4

9

16

UF 12mx4m A IATFR od IR Hex
o gde W W R &1 g Rer F 450
F BT W BT W gL A AW gz §
SIfé eRTaT W O/Er ST §oomEr @v

ST% F4T &
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?

UF FF0 f FHE A ffed e
RIS 8% 24 cm x 48 cm & dur foE#d

IUFHAA 56 cm & BT W ST FFA B
1. 8cm 2. 32cm
3. 375cm 4, 16cm

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

I. 8cm 2.
3. 37.5¢m 4.

32cm
16 cm

T T e AT T T s
9AF TFN F HAAST od s &
HIA &1 e g IS wew 92 d &
AT 20 cc & A aFE FOFA HFAA
1 g

1. 3da 2.
3. 40cc 4.

400 cc
80 cc



15.

16.

16.

17.

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

1. Infinite 2. 400cc

3. 40cc 4, 80cc

A T F7 & HUR | Ied dcd F AT
o

C.—

A O B O_
d e ?

A O B

1. § 2. [
3. b 4.

Find the missing element based on the given
pattern

A O

A. g
1. g 2. B

3. [ 4.

U IFd TUAS AT 0100 T UH GFR
q #r WA AR HRH FW g U W
wifas §AT 0900 &9, I a@ &
TgaeT 1 dF e arowlr amEr s afy
S AT 2100 I YE A A
A W FAWT AT FAT H q Far
I 3HF FArHT A F AT FA SEH
A T F AT HA F 10E NF § ar
ofFd I AT T § Fo Sad gEy
aTET AT TF §

B. & - GO
8. c. 7

1. 48¢€¢ e %
3. 25€¢ 4.

20 §E
36 §¢

17.

18.

18.

19.

19.

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

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

AT & U g7 e § Tas oY

?.(1/1234) + pr(=1/1234) — 2

aT

p4321 4 1=4321 _9

12 5. pWs2IN234)
3’ 2308? 4 2I234

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

Then

F4321 4 . —4321 _

2(4321.-’1234)

1. 2 2.
3. 9087 4. 2\

ABC U & &I0T B3t ¢ St 0F 3diqea
& X AT &1 3t BC TUAC R
o yfged o S § IR B @
Bhel a &, o OIfAd $gH & For AAHA

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 1. oy i araefRar g fr argoefrat
a, what is the total area of the shaded lumes? £r qoeT 3 3 T B

2. gl dr o F A & e
AlE W g gl
AT & F &F AT F a9 Fodr §
STafh ATATT & °el & YT H AR

L

qedr gl
4. difcar ge@ffig 17 & § F&fd
gTeT egfFaerd &H & Bl
1 a 2. ma 20. Anant can lift another ant of its size whereas
3. aln 4.  al2n an elephant cannot lift another elephant of its
size, because
1. ant muscle fibres are stronger than
wF e W9 & 3AT i v gl < clephant muscle fibres.
3 A N . ' i ick
e ap— - o aneh & 2 ?}:l;:]iieg?;{:monately thicker legs
AT & gAY BT F 33T FAE Hehel, 3. strength scales as the square of the size
FhifF while weight scales as cube of the size

4. ants work cooperatively, whereas
clephants work as individuals

[ FOR ROUGH WORK ]
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21,

22.

22,

23.

23.

24
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IR ¥agH A S Aiff 3300 ur2150 cm™ 9
dreor 373 ifaT & a@F

1. 1-=gemsd 2. 2-5ggsd
3. SRS 4. YR

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

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

HRTHFAT [Co(CN)sH,01 + X —>
[Co(CN)sXT* + H,0 T80T &Il § T
. Raag [{asEr (o) wafaf ot

2. faAsE (D) frarfafer & r

3. @l (4) ranfafer &

4. smg wEgy (7,) rafafer &

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

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

3. Associative (4) mechanism

4. Interchange Associative (/,) mechanism

A BATSS HONISAT FT TEY FAR &
1. CN, ClO,, BF,, PFq

2. Ny, NO;, HSO, , AsF,

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

4. CN,N;, SCN, NCN*

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

2. N3, NOs, HSO4, AsFq

3. SCN, PO, H,POy, Ny~

4. CN7, N5, SCN", NCN*

RhCl;.3H,0 T¥&Te & Pphg?ﬁa@wr}?m
YRUATS A T Th HHel A & ¢l Hpel
A aur AfSTH G FASHar soiagar $r

e &, A

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

24.

25,

25,

26.

26.

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

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

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

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

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

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

$;0, # e AR H IO
e & fov faafaf@d w Rer fifve
A, 2TUT+4
B. 0T +2
C. +4 QU0
HE e BE
l. ATUB 2.
3. B@uIC 4.

ATATC
CHIE

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

=@ & ¥ Gw s & i

IEEAT F W TYAT FEH FAFA ¥, TE 8
1. N* 2. NF;
3. NH; 4. N(CH;),

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

. N 2. NF;

3. NH; 4. N(CHs)

"Sn NMR # (n*-Cp),Sn & fOT wmafas
gia (Me,Sn & wrden) &1 AT (ST ppm

A&
1. -4 2. +137
3. +346 4, -2200



27.

28.

28.

29.

29,

30.

The ""°Sn NMR chemical shift (approximately
in ppm) corresponding to (ns-Cp)zsn (relative

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

Fe—thy,,-n HTdeer m E‘Tm-ﬁln'
HFH-ErATAET 3 ¥ waar

L. ~2.1d9r2.0A

2, ~20dur20A

3. ~22dUT23A

4. ~23dUr25A

The Fe~Npophyin bond distances in the

deoxy- and oxy-hemoglobin, respectively, 3L
are

l. ~2.1and2.0A

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

dH WhA H FYT QYT FH UF T§ 3ONRF
FETH FEH Y

. Pd(0) FT Cu(ll) EaRT 3erdrayor 31.

I
2. Pd(0) T Cu(l) SaRT JHTFEEoT
3. Pd(II) FT Cu(l) @R JTardIeor
4. Pd(II) ST Cu(ll) EaRT HTFEHIOT

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

1. oxidation of Pd(0) by Cu(lI) 32.

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

FElfas WAeTsw aur FEfrinfesy &

dAfas s &, Faen

I. CO,dYr &EfaT & HET 3T FITEIOT
TUT 9LT3T HEY FT ST I

2. e faAe aur co, aur FEfae &
HET 3{oRT FATAEROT

3. e I gAaT qur Ywerss MEeyw F o
Kisarc

4. CO, TUT FIEAT FT AT FITEIOT FUT
e @AaAa

The biological functions of carbonic anhy-

drase and carboxypeptidase A, respectively,

are

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

2. gene regulation and interconversion of
CO; and carbonates

3. gene regulation and hydrolysis of peptide
bond

4. interconversion of CO, and carbonates
and gene regulation

18 3Tl AAFE [Co(CO),(NO)] T
[Ni(n*~Cp)(NO)] # NO #r seeer-ggfaar &
HHAU:

1. Xf@& qur dfea

2. dfFa aur f@s

3. ¥@s aur @

4. dfhd qur @fea

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

1. linear and bent

2. bent and linear

3. linear and linear

4. bent and bent

5 R o1 o1& @ & v @eT syt

T Rar ffSw

A. OTq FT IMEFEERROT JraEdr R FrefT
FH TUT AT FElT F 30 g ¥

B. R &reffer 3 weras s -l @
¢ aur A FEdET F -3 A E

C. iR Frdta & Fdfa-aa 9w g
3STAT B & TUT A1 FEiT F § nearar
g &l

D. R #relter # sreffer-arder QAT g
el BT € JUT AT FIET & § A
el g &



32.

33

33.

34,

TE FUT &
1. A,B@UIC 2. A,BTUTD
3. B,C@UTD 4. A, CTUATD

For typical Fischer and Schrock carbenes,

consider the following statements

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

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

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

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

The correct statements are

1. A,BandC 2. A,BandD
3. B,CandD 4. A,Cand D
qraeT AT Soaes W faERor Orr &

T Afaf@a sy W R Al

A. TE FIHY & gag X W A g
H &

B.T¥ §g AT W A A &

C. g a9 9 A &L &

HEY FUA 2ol
1. A&HMF 2. BHA
3. AU B 4, BdYTC

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
3. AandB 4.

B only
Band C

A AwfAfRar “Nnp)'CcEF AT Q AIE §
3.236 MeV | @& Hf&FFEIT “Clpan)N &
T 2gelt FAT (MeV ) &

10

34,

35.

35.

1. -3.236 2.
3. 3.485 4.

-3.485
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. -3.485
3. 3.485 4, 3.845
BRERRY & g 47 &7 Tas 9¥ S

AT QAT &, TE R

l. n —-—‘—
p\P/P
P
2 pé|lp—94‘lp
N ZN
3 H(PzP)
'5\'--.F;/P--..;..-P'--..F',/F"\
4. pf"P"‘-..P/P"‘--.P-f/PMP
'-P'?P“‘P’P“*P’P"

P
P-—“ ""--.P.--"P--...,P

All forms of phosphorus upon melting, exist

as
i s
p—|—r
<>z
RV NP
L
3.n(P=r)
F;H"'P""'P"""I;"p““/';
4 \I'P/PHP/PHP%P“'-}P

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



36.

36.

37.

37.

38.

HHAVT T AT (M—PR;) el & qea
HEU # FFAfaT saFaes! &1 v
SR T 8, ag ¥

M(ty) > PR;(c*)

M(tay) > PRy(1%)

M(e,) = P(d)

PR;(T[) > M([gg}

B

In transition metal phosphine (M—PR3)
complexes, the back-bonding involves
donation of electrons from

[. M(ty) > PRy(c*)

2. M(ty,) > PRy(1%)

3. M(e,) © P(d)

. PRy(m) = M(ty,)

persEIeT Riehast fore# wesr enm, g &

n

The p-hydrogen elimination will be facile in

M/ﬁ
2.

famfoea s o sl HO & doeT &

BleT aTel T & T TéY Fua &
HO,><\|(-],,0H . >Cio --- EQ.A
O:od- CN- O<2N Eq.B

1. AGY B g1 & AT g7 g=—f 3%
reescaeil

39,

40.

2. AU B g4 & fov gy ey 3%

farasam|

A%F AT a7 g 3 awr B & faw

T 3R RS

4. B & foT oy gt A awr AF v
T 3R REEFem|

el

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

- Egq. A
(o]

- Eq.B

go‘
4 R o
O:o s oN

1. 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

. IRm#mﬁfﬁagqé:mm:m

855 IaafRa g & FroT,

l. CO 3wy & fAv a0 s &7 it
Bl &

2. CoEaY & fav sor fRRi® &1 =g
B &

3. CONETY & Tofel W $8F gfaya e
# F§ oRader At 3 ¥

4. COJMETY & Tofe W FHS gfaya et
# s aRade g g

Intense band generally observed for a

carbonyl group in the IR spectrum is due to

I. The force constant of CO bond is large

2. The force constant of CO bond is small

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

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

e dur ssEERT AYT AT F CDCl,
# ae faeaa, 'HNMR ®aed # &), daar



1:1 % Tdha geiar &l e & tdea qur

STEFRIAYT & AR el &
1. 31 2. 13
1:1 4. 12

40. 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
| e | 2o 13
3. I 4. 1:2

41. FP=fefRe e Ges @ &, s ¢

COOAg Br Br

1. AFT FoH Hegadr
2. FEHONGS Hegadr
3. FEUATEST Aegaar
4. FEleT Fegadt

41. Following reaction goes through

? COOAg Br
2

Free radical intermediate
carbanion intermediate
carbocation intermediate
carbene intermediate

Fa L2 B —

42. fAmfefaa 3t # s 7e 30 §

0
NaBH4, CeC|3
M
o CHO MeOH, H,0

1.

OH

Me’bJOH

N\

2.
Me
OH
(@]
3.
(0]
MEIKO—/OH
4,
OH
Me
CHO

42. The major product formed in the following
reaction is

o]
NaBH,, CeCl,
Me
CHO MeOH, H,0

2.
Me
OH
(@]
3.
O
Me’b—JOH
4.
OH



43.

43.

44,

TFAE  IAUE aRfRE & fv
e & ¥ a9 ¥ afameds
kipocil

m
HO 0" "0

umbelliferone

A. L-Teeher B. RafAs e

C.L-AUEZHNE D, L-Sfaa-danfas
l. AJUB 2. BAWD
3. BAWTC 4. CTUTD

Biogenetic precursors for the natural product
umbelliferone among the following are

OB
HO 0" "0

umbelliferone

B. cinnamic acid
D. L-phenylalanine

A. L-tryptophan
C. L-methionine

I. Aand B 2. BandD
3. BandC 4, CandD
frfaf@a Afe & @ aReeexer s r
FT HE FA &
Me ~Z  Me. -~ _Me Ma\/\ﬁ Me
W "\/\/ Me Me\-/)\Ma
I 1 I v
1. I>I>111>1V 2. I>1l>11>1V
3. IV>I>11>1 4, IV>I=>1>111

44.

Me _~7#

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

Me Me
Me. -~ Me \/\\\l

Me Me"‘fl\Me
| I ] v

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

2. I>1I>1>1V
4. IV>II>1>11

45. (R)-4-ARATIEA-2-3T & C {'H}NMR

WagH F RQeaat 67 dwar ¢
1. 3 2, 4
3. 5 4. 6

45. Number of signals in the '>C {'HYNMR
spectrum of (R)-4-methylpentan-2-ol are
L. 3 2. 4
3 5 4. 6

46. Frafof@a s F seoe HEw 3cug
4

heat
Me X"V —

oo

n

Me

II

3. 4.
H H
(j;LMe H Me

46. The major product formed in the following

reaction is
heat

Me/\\/M —_—

1. 2.

Me H
- Ch
i Me
3 4,
H H

@\

H Me H Me



47.

47.

48.

48,

14

famrfaf@dal & & o memfaed iefery 49. fAefaf@a difs & waifs T dwaor §
(st @), % @) _—
A. Hesg AT B. TR AT |
C. msafafas D. 3AH Me
. AdYTB 2. Baurc
L 2.
3. CcaurD 4. DFHad e Me
Antitubercular drug(s) among the following is /H e fﬂe ¢
(are)
A. Salbutamol B. Ethambutanol, Me H
C. Isoniazid, D. Diazepam
3. 4,
l. Aand B 2. BandC Me Me
3. CandD 4. Dalone :»Me A\ = ~Me
/ Me
fAEF Jr TAT AgNO; F FIT T W W i H
3T T §, 96 ¥ ;
Me
1. 2.
Br Br 49. The most stable conformation for the following
@ @ compound is
Me.__Me
4. I
3. Me
Br Br
T
»
N 1. 2,
Me Me
_ o _~=Me _~—Me
The compound that gives precipitate on H Me
warming with aqueous AgNOQO; is
o Me H

Br

l.
Br
O o,
= e =
/‘ = ~=Me
3. 4. B Me :
Br ¥
H H
=
| Me

N



50.

50.

51.

51.

Rl Qe & 7wl gey & & 3

H H H c

h"___.-_. _):._'_..q.“\ I

Cl Me Me— H
HO e

OH

1. vAfFestaT &

2. yvfafes Bfdw gaEy §)
3. gAY (FFE) £

4. HUCATCHE HATGIT ¥

The correct relation between the following
compounds is

T i JH: __.Cl
/—_. I__.b~
Cl :s*Me Me—% H
HO OH
. enantiomers
. diastereomers

1
2
3. homomers (identical)
4. constitutional isomers

e & fav faf@a syt & @ o

FUA e

A. NaBH, § 3U9%e WX avT Iguish 3c1g
aar @

B. A¥HIF HCIF Afffrar o v

FRARIES &l &
C. Br,-CaCO;-51e & fAfoar ek graor
IgF Ieare et ¥
D. g TTelel GToT HHRIeHS &ar ¥l
. ABJAD 2. ABIUIC
3. B@AWC 4. DEE

Among the following, the correct statement (s)

about ribose is (are)

A. On reduction with NaBHj it gives optically
inactive product

B. On reaction with methanolic HCI it gives a
furanoside

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

D. It gives positive Tollen’s test

S/15 CRS/15—1CH—2A

15

. A,BandD
3. BandC

52. ArAfaf@a sfdfeRar # scoew AET 3 B

Me. Me

EtO,C

Me. Me
HO

OH

Me
H

3.
Me
EtO,C
H

OH

2. A,BandC
4. Donly

NaBH,
0°C
MeOH/THF
2.

Me. Me
HO -
i

H
4.
Me. Me
EtO,C
OH
H
H

52. The major product formed in the following

reaction is
Me
H

Me
Etogcl‘\&
(@]
1.
Me Me
H
OH
Me
-

3.
Me
EtO,C
H

OH

NaBH,4
0°C
MeOH/THF

2%

Me Me
HO OH
H

H
4.
Me Me
EtO,C
OH
H
H
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53. frafaf@a afdfrar # seveer 7ET 3eug § 54. mfef@a afa svf anfadt &
I d@Fell & TR s & Ae
e & & 3rgavor &y ¢, ag &

O H,N-NH,HCI
EtsN, CHsCN, rt 0(\?4'/\0 (\H’\o 0(\5/\(')

CoJC  JC¢ )
. , ] Lot s

Me

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

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

o, L Ho s SOWASNGS!
. JL JC )
Lt T L

Me Me
A B c
53. The major product formed in the following I. B=A>C 2. C>A>B
reaction is 3. A>B>C 4. C>B>A
Me

55. U& FUT U AT Sy F § OHE oY
fasta v, aur &Y IfRa &1l n=0n:
FalecH HEAN) & TG Foll 3aEAT HeTAd
e g, FifE |
I. §FQUT 3T & A T g AT g

= % 2. 3irea @A o @ S ¥

g 3. O ol @ VW 9T T B AT B

4, ATV, 20

O H,N-NH,HCI

Et;N, CHACN, 1t

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

Me Me
S/15 CRS/15—1CH—2B



56.

56.

57.

57.

58.

58.

59.

17

ﬁﬁﬁwmmuwﬂ=fm Fr
HIST HA &1 BraRea B Qe v, $r
ufeufa &

. E,dur ¢, et aRafda g s

2. E, aW 3iraa aifas o gt aRafda &
- Sm

3. %ad E, IRafda g aur v, @ @
4. %o v, aRafda g qur £, 78 ger

An eigenstate of energy satisfics HY¥, =

En'¥u. In the presence of an extra constant

potential V,

1. both Ey, and ¥, will change.

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

3. only E, will change, but not ¥,.

4. only ¥, will change, but not £,,.

frrfaf@a & & dega afaya sema
HHAT T

1. 355 3p 2.
3. 3 1p 4,

3¢ 3p
3¢ o 1F

The electric-dipole allowed transition among
the following is

. 33 2;
3. 3> 1p 4.

3§ 3p
3 'F

TF 1.0 cm ﬁwmﬁ%waﬁﬁ@m
F WA TH FHRIRROT G H AFar 0%
T JT ¥l 3W T F 3.0 cm 9T TFEE Q

TR W GH H G IRIHT 2T
. 50.0 2. 250
3. 16.67 4, 12.5

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

25.0
12.5

F TS $r F5AT aier a9 & w@dy ¥
Ife ag

60.

60.

61.

61.

62.

1. RIS & 2. A ¥
3. &fd WA § 4. UHA WHF §

- Heat capacity of a species is independent of

temperature if it is
l. tetratomic 2:
3. diatomic 4,

triatomic
monatomic

Cyoyy T 3cUIG §(CF x-318T & @oey &faaqor
YOI 3787 § dUT 0, U xy WEST aad)
l. O 2

3. ey 4.

Ty,
Z
G

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

l. oy, 2
3. &f 4.

(2
c3

AT Fgfd 9T oI I=ar oy g fasi

A g, a® &

[n] = KM?,

Jegstas fPudis K aur o ek a=a &
I. Fad faemas 9T

2 m?-ra‘gaa:m
3. ageh-faemas g7 W
4. Sgola-dgos A g fRar

The intrinsic viscosity depends on the molar
mass as

[n] = KM,

The empirical constants K and a are dependent
on

1. solvent only

2. polymer only

3. polymer-solvent pair

4. polymer-polymer interaction

afe vw fAfRar & arg SeRar & & &
k = AT?exp (— E, /RT).

ar =8 sfRfssar € afsgor st (£,) #r &N
I E,,+§R'r 2. E,

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



62.

63.

63.

64.

64.

The temperature-dependence of a reaction is
given by

k = AT?exp (— E,/RT).

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

. By = RT 2. E,

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

g HAFAT, 24+ B - 372 & T AHY
WIT & §2x 107 mol dm™ s 1Z &F

e &1 e (moldm™3 s~1#) gl
. 3x10~* 2. 2x10*
3. gx 104 4. 4x%107*

For a reaction, 24 + B — 3Z, if the rate of

consumption of A is 2 X 10™* mol dm™ s~

the rate of formation of Z (in mol dm™3 s™1)
will be

1. 3x10°* 2. Z2x10T*
3. §x 10~* 4, 4x10°*

T gt fr Ao 3/fRar & AT @6 AGE
Zn(s) = Zn**(aq) + 2e~

Cu**(aq) + 2e~ — Cu(s)

1, AG®— RT In 22t

Qe 2+

2. AG® + RT In—2n2*
agu(s)

3. AG® — RT In 222

Qg2+

4. AG®+ RT In—zn2*

Ay 2+

The correct AG for the cell reaction involving
steps

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

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

is

I. AG® — RT In 2zt
aCu2+

2. AG®+ RT mggnz_*r

cu(s)

3. AG® — RT In=22&)

Qe 2+

4. AG® + RT In=z2t

aCu2+

18

65.

65.

66.

67.

67.

TF FCC foeed wHed & T dFae urh
(PF) @u1 9fd UFF A@ AN @zl i
AT (N) &

1. PF=0.52ddTN=3

2. PF=0.74dUTN =3

3. PF=0.52FUTN =4

4, PF=0.7T4ATUdTN=4

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

1. PF=0.52and N=3

2. PF=074and N=3

3. PF=052and N=4

4, PF=0.74 and N=4

goagle faerd ns'np' & WAY] I FYATH
FAT-3GEAT 9E FT TAF &

1. *p 2. 2P

3. 3p, 4. 3P,

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

1. 3P, 2. 'p

3. B 4. 3p,

HCl S SfawaATos 3] & fov Wead

IEGEAT VB T Flel & 39 YR @ & §
¥ =¥,(1s,1)¥;(3p,, 2) + B

g7 B g2Afar &

1. ¥,(3p,2)%(1s,1)

2. Yu(1s,2)¥a(3p, 1)

3. Ya(ls,2)¥(3p, 1)

4. W (1s,2)¥4(3p, 1)

The simplest ground-state VB wave function
of a diatomic molecule like HCl is written as
Y= lPH(ls, 1)4"&(31}2, 2) + B

where B stands for

. ¥y (3pz 2)¥ci(ls,1)

¥y (1s,2)¥¢(3p,, 1)
Yei(1s,2)¥P1(3pz 1)
Yer(1s,2)¥4(3pz, 1)

bl
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68. IMAFHAT : PCl(g) = PCLL(g) + Cly(g), &

68.

69.

69.

70.

St & R 3Iae WX §afad e )

haip=ug

. IfAFERF T IR TUEEaRT &6 )

2. 3cUEr d IR TAAARE 2|

3. 3WFHRF qur 3curel fr #@Er F oRafa
G M|

4. AABRF qUT Il =t f AET @ Fqr
&am|

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

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

volume. The equilibrium

1. will shift towards the reactant

2. will shift towards the products

3. will not change the amount of reactant and
products

4. will increase both reactant and products

T AR &1 fSHHr vF et # deear
THEAA &, A T Sgfa & v gure anr
i wvar & grawn, S8y

1. garafas g gy

2. dggd fasa gy

3. iy FaT @)

4. ey fawg @

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

1. chemical potential of that phase

2. electric potential of the phase

3. thermal energy of that phase

4. gravitational potential of that phase

FIASS FON & ALY IAGFar F1 Far
N 36 JUFHROT g & Bl & 7 7 O
UEAleT A 8, 96 & (1) IeRaTeH, (2) g
R, (3) dlwsiaTed ayr gfava]| @ 3m@

70.

71.

71.

A FHAM THE (a), (b) U (¢), F T
HQ=afeharaT &7 TEY HH &

1c)

&8

1,2;3 2. 2,3,
3. 3,12 4. 1

3,1
32
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

(]

1. 1,2,
e [T

AT/ PART 'C'

o5

2. 2,3,1
4, 1,3,2

|38 QRS

[Brs]" @uT [15]' & Safadar & s
| EAGATET TUr Tqehhy
2. AISHART qUT FEFEAaeT gRiafAs

3. IISHADIT TUT TTSHADIT
4. s qur Byaaaer oAy

The geometries of [Brs]” and [I5],
respectively, are

trigonal and tetrahedral

tetrahedral and trigonal bipyramidal
tetrahedral and tetrahedral

linear and trigonal pyramidal

B0 B e



72.

72.

73.

T

74.

EtMgBr & 3 dod#mE ¥ SbCl; HT 3ifAfwar
& I X & B Sbl & & JeIA, X
& UF oA § AAFRAT F&F Y T

¢, 3 yaewr A Y H G |D-gghT
¥, forgd u@% shadt ARfad oRew &

giar &1 IffeE X Jur v §, HAT;

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

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

SbEt; dUT [SbEL,Br,],

Sb(Et)Br, &T [SHEL(1)(Br)],

b

B W

The reaction of SbCl; with 3 equivalents of
EtMgBr vyields 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 each Sb is
in a square pyramidal environment.
Compounds X and Y respectively, are

. SbEt; and [Sb(Et)L],

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

E SbEt3 and [SbEthrg],,

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

—

R

urg FAECA  [Rug(C)(COYir), [Oss(C)(CO)is]
U [Rus(CYCO)] H Mt A Far Feam
FHA. 6,5 dUT 5 gl 3 AfE & AT
YEATTAT EA & HAU:

1. closo, nido TAT nido

2. closo, nido AT arachno

3. arachno, closo dYT nido
4

. arachno, nido dYT closo

Total number of vertices in metal clusters
[Rug(CYCO)7], [Oss(C)(CO)is]  and
[Rus(C)(CO)¢] are 6, S 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

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

75.

75.

1. R=CH; 2
3. R =CH,COPh 4.

R = CH,Ph
R= CH:CF;

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

Ph
Ph\PJ"{
\Pd/Ar
P \ph
1. R=CH; 2. R=CH,Ph
3. R=CH,COPh 4. R =CH,CF;

[Ir(Ph;P);Cl] # 9f&Td C—H--Ir  agostic

=R & o Aafef@a sua &3

T gl

A.'HNMR ®FZH ¥ C—H Wi 3w $res
# @Es rar gl

B. C—H& 31Fd A&7 §¢ A &

C. IREYFTH H vy 3TT a9 TEAT &Y
3R s Frar §

e Ica} &/ &l
1. AdGUTC 2. BAWrC
3. AdYUTB 4, C&Had

The following statements are given

regarding the agostic interaction C—H---Ir

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

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

B. Increased acid character of C—H

C. vy in IR spectrum shifts to higher
wavenumber

The correct answer is/are

1. AandC 2.

3, Aand B 4,

Band C
C only



76. 93 9 AR IR A @ LA H W
PbR, [R = 2,6-C¢H;(2,6-'Pr,CeH3),] & AT
gaiftrs gordr ST B

Q@Q

F s
s

76. Considering the inert pair effect on lead, the
most probable structure of PbR, [R =
2,6—C5H3(2,6—:PI’3C6I'11)1] is

77. D.C. R (DCP) Fr e A Tig
QreRIATAr (DPP) 318 gamel € | 38% faw
fam sro W faar oo
A.DCP & 31987 DPP#H 3I7-Hhsra anT &

I &

B. DCP & 319871 DPP H 3-hUsSy arr

3 grefr &
C.DCP &I o=l # DPP & WreRars $
Il e ol &
HE FROT R/
. ATUTC 2. BawlC
3. B¥Fad 4. AFad

77. 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
1. AandC 2. BandC
3. Bonly 4. Aonly

78. U fAems & uddfta F wed H
fArafaf@d et W AR SIS
A. Sfadreaeiier 3107 &1 Al Javahdr
B. 3cciotel H YYF Y1l T A Aaar
ca?-?ra'éaqwma?r

saﬁrrzﬁzﬁﬁqfaﬁwﬁaﬁﬁamﬁﬁ
faw |é 3ca¥ B

. AJYUTB 2. BAuTC
3. Adurc 4. C#Had

78. Considering the following parameters with
reference to the fluorescence of a solution:
A. Molar absorptivity of fluorescent molecule
B. Intensity of light source used for excitation
C. Dissolved oxygen
The correct answer for the enhancement of
fluorescence with the increase in these
parameters is/are
I. AandB 2. BandC
3. AandC 4. Conly

79. FAH A(ZIAA rfRfFar) &1 Frere
GifAwaEhH & e fifoe



FlAHA Hleid B
a. | Suzuki J9HeT i. |CH,~CHCO,CH,
b. | Hock Z3HeT ii. |RB(OH),
c. |Sonogashira T3HT | iii. | PhCO(CH,),Znl
d. |Negeshi Z7o1e1 iv. [HC=CR
e. v | SoR,
wer e §
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
79. Match column A(coupling reactions) with
column B(reagents)
Column A Column I3
a. |Suzuki Coupling i. |CH,=CHCO,CH,4
b. | Heck Coupling ii. |RB(OH),
c. |Sonogashira Coupling  [iii. |PhCO(CH,);Znl
d. |Negeshi coupling iv. |HC=CR
. v |SnR,
The correct match is
1. a-ii; b-i; c-iv; d-iii
2. a-i; b-v; c-ii; d-iv
3. a-iv; b-iii; c-ii; d-i
4. a-ii; b-iii; c-iv; d-v
80. '"'Sn & SAIACY I9Ey aR=de (barn #)
& SIITIeT
1. 1.33 2. 153
3 1.73 4, 193
80. The geometrié cross section of '*Sn (in barn)

81.

81.

is nearly

1.

2
3 4.

HIREPRE HT ITRA3F Forae P oot $r
AT IAEYR HHA: +4, 43, TUT +4

TG
l. H5P3010 2 H5P30-;
3. HsP;0q 4.  HsP;0,

The oxoacid of phosphorus having P atoms

in +4, +3, and +4 oxidation states
respectively, is

1.  HsP;0y 2.  HsP;0;

3. HsP;04 4.  HsP30y
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82.

82.

83.

83.

a5 REFd & FFTER FHOMTA [B),H 1"
3aATaT &

1. closo - GXH=AT

2. arachno - GITAT

3. hypo - @3T=AT

4. nido - GLIAT

According to Wade’s theory the anion
[B2H,2]* adopts

1. closo - structure

2. arachno - structure

3. hypo - structure

4. nido - structure

FHA 1 & Thell F Ao &7 1 &
gl HHAUT (S 3% @ F v
ATI: SccRerdl &) @ Hfaw

I I
(i) |Fe(Il) (A) [t n*
protoporphyrin IX
(i) |[Mn(I1,0)|Cl, B) |91 I d > d
(iii) |[Co(ILO)]CI, (C) |Toger wfemifa d—»d
D) M > LIS TFEHL
T 3o &

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

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

| I i
(i) |Fe(Il)-protoporphyrinIX |(A) |x—> n*
(ii) | [Mn(L,O),ICl, (B) |spinallowedd > d
(iii) | [Co(IL,0)6]C1, (C) |spinforbiddend —» d
(D) |M—» L charge transfer

The correct answer is,

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



84,

84.

8s.

85.

86.

86.

=A@ : A. [Mn(n’-Cp)(CO)s], B. [Os(n’
Cp)l. C. [Ru(n’-Cp);] AT D. [Fe(n*-Cp)], #
¥ dife Bed Cp Wee FwH walfus
iR aur w-afefea €, a5 &

1. DAUTA 2. DdUrB
3. CdurA 4, CdOUTB
Amongst the following: A. [Mn(n’-

Cp)(CO)], B. [Os(n*-Cp)], C. [Ru(n’-Cp)]
and D. [Fe(n’-Cp).], the compounds with
most shielded and deshielded Cp protons
respectively, are

1. Dand A 2.
3. Cand A 4.

D and B
Cand B

TFell  KiCr(CN)l (A), Ki[Fe(CN)i] (B),
K3[Co(CN)s] (C), TUT Ky[Mn(CN)s] (D), 7 A
ey T $or fawaer ganfad € 9% §

I. ABTUC 2. B,CAUD

3. ATUD 4. BTUIC

Among the complexes, Ky[Cr(CN)] (A),
Ky[Fe(CN)s] (B), Ki[Co(CN)e] (C), and
K4Mn(CN)] (D), Jahn-Teller distortion is

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

FaH A H & T H,0, T ST AEITH
F frat & Few B A A W
ST & A

A: H,O,®r frar B: afAfRar

23

I 3FA A IEREOT
0. & 3 T
. FFT 7 AT
V. ST F TEET

(@) [FACN)" - [Fe(CN)l*
®) [FACN)el+ > [Fo(CN)J*
(c) MO, — Mn?*

(d) Mn?* > Mn*

T 3R ©

[ —(a); 11 = (b); UL (c); IV —(d)
1 - (b); 11— (d); I = (c); IV — ()
I—(c); 11— (d); UT—(b); IV —(a)
[ —(d); 11— (a); [ = (c); IV — (b)

F LD P

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

87.

87.

88.

88.

89.

B: type of reaction |
(a) [Fe(CN)l* — [Fe(CN)sl*
(B)[Fe(CN)gl* —> [Fe(CN)GI>
(¢) MnO; —» Mn?*
{d)Mn?* — Mn*"

‘—A: action of 1,0,
[. Oxidationinacid
II. Oxidationinbase
[11. Reduction in acid
[V.Reductionin base

The correct answer is

1. 1=(a); I—(b); I —(c); IV — (d)
2. 1—(b); 1= (d); Il —(c); IV —(a)
3, 1—(c); I =(d); I —=(b); IV - (a)
4. 1—(d); I1—(a); I —(c); IV —(b)

i fEafe & afhy 'd 7 ug
I A FHA HEA qdl el &r
@ﬁasﬁ?a’rﬁsmésﬁﬁ#wmn%
. 2Cu* dur6 2. 2Fe* @uUrs
3. 2Cu’ dAT6 4. Fe¥'durs

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

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

2Fe* and 5
Fe’" and 3

wF HHE A UG A M F FTERd w9
NMR &g ¥ 3T | I§ §Fd &
EPR f7eTer &ar forms o gy ~22 UM g, =
2.0 | Atw @ WA F IYAT HEA F

afs fEor & A& BRar ST FRATE, ME
1. Zn 2. Sn *
3. Cu 4. Fe

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

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

1. Zn 2. Sn

3. Cu 4. Fe

rfatRg ¥mfEant & Jo & [
CAGCAIGE

(i) 2H,0 + Ca — Ca” +20H +H,

(i) nH,0 + CI" — {CI(H;0)a]~

(iii) 6H,0 + Mg* — [Mg(H0)eI""

(iv) 2H,0 + 2F, —4HF + 0,
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gAF 3fRfFar F 5o &y Ter sg\ﬁm?m' 4 4. 124,490 BM and 2.4 4, 0.00 BM
1. (i) 3R, (ii) 3T (iii) 87— aar (iv) it
KiSSicy ' =
2. (i) 3MFHIHR, (i) &TR, (iii) IF 7T (iv) B (RUPLNICL5- eyclooctadiens) TN ~E!
e 2Et—===f1 - CO, |
3. () 3, (if) SRR, (jii) 3raaTa gaT BEOeE TR
(iv) &Y IRIFT TR F v D@ syar
4. () &TR, (ii) J9arg, (iii) 3TFAFRF T AT alT @ aw
(iv) & A.Ni(PR;), (1,5-cyclooctadiene) & CO,
AT FAT
. Water plays different roles in the following . ¢
reactions. B. CO,&T faderT grar &
(i) 2H,0 + Ca - Ca” +20H + H, C. Et—==—FEtar o= gxar &
(i) nH,0 + CI' - [CI(H,0),] T S B
(iii) 6H,0 + Mg* — [Mg(H,0),]**
: = ; I. B 3
(iv) 2H,0 + 2F, — 4HF +0, i % RSHIG
3. CauUrA 4. A BAUTC
The correct role of water in each reaction is,
L. (i) oxidant, (ii) acid, (iii) base and (iv) 91.
reductant o
2. (i) oxidant, (ii) base, (iii) acid and (iv) (RyPNi(1.5- eyclooctadiene) = X H
reductant 2Et—==—Ft +CO, |
3. (i) acid, (ii) oxidant, (iii) reductant and Et o~ Yo
(iv) base
4. (i) base, (ii) reductant, (iii) oxidant and For the above conversion, which of the
(iv) base following statements are correct?
. & A. CO; combines with Ni(PR;), (1,5-
[Fe(phen),(NCS),] (phen = 1,10-phenanthroline) 5 ;:yclov._)clad;‘egg
Ry RfwTT 3fraer s . Insertion o ,occurs
aﬁm. el i C. Insertion of Et—==—Et takes place
AT ISOK 9 CFSE @Al oy & For
1. 044,490 BMJUr2.4 4, 0.00 BM The correct answer is
l. AandB 2. BandC
2
2. 244,290 BMAAT04 4, 1.77 BM 3. and A 4 ABamic
3. 24.4,0.00 BMYT0.4 A, 4.90 BM
4. 124,490 BMAUT2.4 A, 0.00 BM 92. ol MRt & w7 F 390y
_ HE 3791 ¢
- The complex [Fe(phen),(NCS),] (phen = 1,10- =
phenanthroline) shows spin cross-over 1.i. SOCly,
behaviour. CFSE and iy at 250 and 150 K, HO,C ii. NaN3, MeOH
respectively are: 0 2. t-BuOK
l. 044,490 BMand2.4 4, 0.00 BM .

3. H;0*
2. 244,290BMand 0.4 4, 1.77 BM

3. 2.44,0.00 BM and 0.4 4,,4.90 BM
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92. The major product formed in the following
reaction sequence is

1.1. SOCl,,
HO,C ii. NaN3, MeOH
O 2. t-BuOK

3. Hy0"

93. fwaifaf@a wfRfRr & 3coeet 7ET 300 ¥

94.
AcO p-TsNH-NH,
AcOH
(@]
NaBH,CN
| 2.
AcO =
3. 4
AcO,
AcO

94.

93. The major product formed in the following
reaction is

p-TsNH-NH,
AcOH

AcO

NaBH;CN

24
Acoi i
4.
\éi AcO
AcO
|

g IR & v @ FuaT &
O

3.

Brz
l = NH,
. NaOH
N° F

I HH 3e9E 2-FIRIREa-3-tee @
R AR & asde Ftaadt aqar §

2. FHH 3T 2-FHRIAREA-3-0f &
3R wfAfRar & Fow Avgad! gadr

3, SHF 3UTG 2-FISsraHIAPITCAASS &
AR AR F dearea ST Aegad'
FAT &

4. 3H 3cUIC 2-gresiafasIfeaags § aur
yfRfFar fr dwoa-Aema rafafa &

The correct statement about the following
reaction is

O
Br2

NaOH

NH,

X
L
N F



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

mechanism
95. famafaf@a 3@frast & 3cuer gt ae
AT 3c91C AT BE
0 @
MECMB . S W 5. ..
Z THF n-BuLi
= Me  18-crown-6 0°c
rt
Me Me
1. A= Me\/-ﬁ/l\/CHO B= Me. = W
Me Me
Me Me
2. A= MB\V/\I/IVCHO B= Me .~ =
Me Me =
Me Me
3. A= Me~_ L _cHo go Me SN
Me Me
Me e
4 A= Me\/-\_/'\/CHO B= Me N
Me e .
95.  The major products A and B formed in the
following reactions are
9 @
MEtMe KH & Br Ph:PN i
= THF n-BulLi
HO Me
1B-crrc:wn-6 0°C
Me Me
1. a= M’\/\I/'\/CHO B= Me\f\l/‘\/‘w
Me Me

. Me Me
2. A= Me\/\l/»t/{:m) B= Me_ .= o

Me Me =

96.

96.

Me '
3. A= Me o~ A _cHo g. M’M/\/
Me Me
Me Me
4. A= Me__= } CHO g= Me = : =
Me Me i
s FHefas diffe Frfaf@a e

IR (cm™): 1680

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

“C NMR (CDCls): & 190, 144, 134, 132, 128, 28
m/z (EI): 126 (M”, 100%), 128 (M'+2, 4.9%)

g e & wvger ¥

3 4. '
@\ @\“/
o’ TCOMe  Sg
(@]

An organic compound shows following
spectral data:
IR (cm™): 1680
'"HNMR (CDCls): § 7.66 (m, 1H), 7.60 (m,
1H), 7.10 (m, 1H), 2.50 (s, 3H)
“C NMR (CDCls): § 190, 144, 134, 132, 128
28
m/z (EI): 126 (M', 100%), 128 (M'+2, 4.9%)
The structure of the compound is

1. : 2,

OAc

ﬂ /O\ (

£l

O

3 -4,
Decone Oy
9) CO,Me S
. 0



97. @ sfafear & aegafdsit (A aur
[B] T @ Txw=rd §

e
POCIy Ph™NH A
Q — [A] ——— [{ 5l

N° 0 -
.'1 L
= = @
© cl
@ =4 B= @ _Cl
N OP(O)Cl, N"pC
I | 1 Cl
H o)
e =
2 Q Lo, C-Ie
« A= N"So B= N"cl
P(O)Cl, P(0)Cl,
=
3.A= @ ¢ B= | b
: N~ SOP(O)Cl, P
; N el
H
4 Q (o).0"
AT 3
1
P(O)Cl, H O

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

Q foch Ph™ NH,
[A] B —% |
™ ('l:’]\NAFh
H
1. A= @/ B - @/ ,CI

N" oP©)Cl, N PG
H H o]
- ! = -
2- A= rlq (o) B= '?l Cl
P(O)Cl, P(O)Cl,
=3
AN L
@
3.4= SR oroye, B= [
| N Cl
H
L) By
A Mo N
P(O)Cl, H o]

98. A 3vuRe fes & B 3curg
FYATH HHST §, 98 &

Ph
Ph\ s

P CH
S A
P\ CHa
PH “ph
A

CHs
l. ch/\'/

=

CH,
CH
3 Hac/\/ 3

HaC CHs

98. The least probable product from A on

reductive elimination is

Ph
F'h\ /

P CH
\Mf\\/ 3
p/ CH

3
Ph/ \ph

A

CHj;
1. ch/\\/
2. CH,

e P
3

CHy

Loy

HsC CH,

99. A & 7§ WA F P—|| F 39RUT o TUT
n 3eus & fav fsfaf@a & & sl @

Hra=ysT geMar &
Ph
PhsP c/
Pt— 324
Pth/ Q:l e

kY

Ph



99.

100.

100.

M(c) = L(o) oUT M(t) - L(n*)
L(c) = M(m) TUT L(n) — M(rn)
L(n) = M(n) T L(c) — M(n)

. L(m) - M(c) aur M(nt) = L(n*)

&WM:—-

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

Ph
Ph;P. c
Pt— A
e U:l 132 A
\
Ph

. M(0) - L(c) and M(nt) - L(n*)
. L(o) = M(x) and L(n) - M(x)
L(n) = M(x) and L.(c) — M(n)
L(n) = M(o) and M(rt) — L(n*)

Bwn =

s F for ARl s w fEr
Hfifaw

A. UO,”" & 398T UO," FT 30« Hgorar &
AT grer &

B.U & U0y, Halfrs Tl 3nerames ¥

C. [UOy(NO3),(H,0),].4H,0 § U $r gH=aT

G T ¢
D. U0, i@ §
el HUAT F T &
1. A, BEUTD 2. A CEUTD
3.B,CaUD 4, A, BEATC

Consider the following statements with

respect to uranium

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

B. U;Og is its most stable oxide of U

C. Coordination number of U in
[UOy(NO3),(H,0),].4H,0 is six

D. UO,*" is linear

28

101.

101.

The correct set of statements is
. A,BandD 2.
3. B,CandD 4,

A,Cand D
A,Band C

(NH4),[Ce(NO, )] (Z) & faw =faf@a

YA W AR Fehe

A.Ce &1 §HaT HEAT 12 &

B. Z HIgFahIY §

C. Z UF HFHIHIoT HfPeds &

D.Z ¥ & PhiPO IATFAT U& e et &
Sra# Ce i waATaw dE&ar 10 ¥

TE HYUA §

. A,BdUTC 2.

3. B,CAUTD 4.

B,AdarbD
A, CAurD

Consider the following statements for

A. Coordination number of Ce is 12

B. Z is paramagnetic

C. Z is an oxidising agent

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,AandD

3. B,Cand D 4, A,CandD

102. f=rfaf@a afdfsar w7 & 7E7 3o A

Jur BE
R
R =0H R = Me
B
NaNH, NaNH,
NH3 (1) Br NH; (1)
oH e Ve
1 A= B= r\j + '/"‘“x“.a.
| L~ l
| l‘NH; \;{JH 'I“‘V/J\NH
2 {(1:1)
OH Me
2. A= B=
e
N NH,
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OH
- OH A Me
= N
3. A= + B= h Y
e o | {
NH, L ZSNH
NH; 2 NH; Hix
(1:1) (1:1)
OH Me

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

R
R = OH i
- B
NaNH2 NENHQ
NHs (I
NH3 (!) Br 3 ()
OH .Te e
i Cl a= H‘T’J "L
"NH; NH3 ¥ i
(1:1)
OH Me
2. a= B

2

NH
H
2 OH e Me
= R |
3oa= ]+ > B= [ ] + @\
= 1 & /
I
N NH,

NH; HiA
(1:1)

(1:1)

OH "}"9
M CUL o
NH, NH,

103. frfaf@a 3f@frar w7 & #Eg 3curg A
aur B

aq. KOH
rt

aq. KOH
reflux

0o o]
N At Eiozc,lk,coza

CO,H CO,H
1. ke z:g\coza o @\CO-‘H
H H
CO,H CO,H
2. A= M B= Zf \ﬂ
N~ TCOEt N
H H
k CO,Et COzH
S S
3. L s 3
H H
CO,Et
A= 2‘\§\ =>/ \
4 N~ COH :)
H H

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

agq. KOH

0 (o]
+
HaN \)K EIOZ(‘.JK/EOzEt rt

CO,H CO,H
D G €
N~ TCO,E N7 COH
H H
CO,H CO,H
2. A= fﬁ\ B= Zz \i
N~ ~CO,Et N
H H
CO,Et CO,H
3.a= [ \i B= [ \
N~ TCOH N
H H
CO,Et
B=

400 TS,
H

104. fFrafafad sffwar = 7eg s &

0.5 equiv. PhC(Me),O0H

= 1.0 equiv. TO'Pr),
OH ;
OMe 1.2 equiv. (-)-DIPT
CH,Cl,, -20 °C
Ol' P s P
LA N FNTNTRY
1 A= | B= 5 | |
E)H : e OH [.\_4_ ol



\}\(\@\ome
Oy,
OH = oM
0.
A= H | =
OH =

oH OMe

/\f/

_ on ::“om

B= /\l/\O
OH S A\om

104. The major products formed in the following

reaction are

0.5 equiv. PhC(Me),O0H

m
CH OMe

O,
Ll
OH OMe
2 a- Eb\(\@
O OMe

OMe

OMe

1.0 equiv. Ti(O'Pr),

1.2 equiv. (-}-DIPT

CH,Cl, -20°C
NN
B= =
H
o OMe
=
B= 2
i OMe
-
B=
- OMe
& o
S OMe

105. Pafaf@a sffear # scoeet e 3amg &

O

Ph

2.

k'
N
q P
(I
H

Pd(OAC),
_PPhy, EtsN_

T CHCN

EtOZCJ\ EtOZCM

3.

H [’-Ph
H
4,

105. The major product formed in the following

reaction is
Pd(OAc)z
_PPhg, EtN_
i T CHN

q
2.
/"
f

oo

H

HO\O\/'\
I*Il/\Ph
Ac

106. r=faf@a 3R FA 7 w8 Affwaar

& FAET A TUT {ET 396 B &

0 A o o HaN-NH,
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1. A: LIHMDS, AcCl B= /A
IANIDE Aot EtO,C N
H
. A:n- i, A B= / v
2. A:n-Buli, AcCl E10,0 N
H
OH
; OH
3. A: LIHMDS, AcOEt B= s
\N,N
OH
4. A: n-BuLi, ACOEt B= o OH
‘\.N,N

106. The correct reagent combination A and the

major product B in the following reaction
sequence are

0 A o O

Eu:ch)K EtOECM

,@(
Elo;c N N

HzN'NHz

1. A: LIHMDS, AcCl

B=
H
. A: n-BulLi, & [i(
2. A:n-Buli, AcCl B Eisc N'N
H
OH
3. A: LIHMDS, AcOEt B= 22 OH
‘-.N,N
OH
4. A:n-BuLi, AcOEt B= N OH
\N,N

107 ffafaa s # seoe e o &

C M
P. Ve
Ti/\

S cp’ o Me

"o

PhMeZSi\./j\COOEt

pyridine, toluene, - 40 °C

S/15 CRS/15—1CH—3A

107. The major product formed in the following

reaction is

@]
o%x
H o %

PhMezsi\) COOEt

Cp, Me
/ﬁCAI_
Cp Ci Me

pyridine, toluene, - 40 °C

PhMe,Si
Etooc"
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3 2.
A A
3.
% H H
PhMe,Sin._ &
EtOOC" \_ ¢ 4.
o
H H
108. =faf@a # & grsgeea s gw9orar Clol:/\l
A I TN w1 E, ag ¥ H A
1.
H H 109. frfafas sf@fmr &7 & ger oo §
Oi:‘t) 0 Me
, H H N2 hv, —=—oTiPs
H H Me _
T vycor filter
LA CICH,CH,ClI, 80 °C
H H
3. 1
H H
A H
4.

108. The hydrocarbon among the following having O‘

conformationally locked chair-boat-chair form is 3

1 Me Me ¢
H _H HO ' OTIPS
: g e 2@

$/15 CRS/15—1CH—3B

I



Me Me

4.
HO '

109. The major product in the following reaction
sequence is

OTIPS

Me
(@]
N hy, >%OTIPS
Mé
vycor filter

CICH,CH,CI, 80 °C

2.
Me Me
(0] I OTIPS
3.
Me Me
HO ' OTIPS
4,
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110. farfafe wiafts w0 & ger 3e0g 9
LT B

ChMe

/K‘/\/K\/\/ﬁ
"-\Nz

I,

H,

HO\/K/&E.-‘\'@\

i CO,Me

2.

H

HO Me, " “.
H\‘ COzMe

3.
HOMme, .
/I\\/\\~"\<©\
H CO,Me
4.
HO
Me H
0
H COQMG

1;Cu|

2. SEOg

110. Structure of the major product in the following

synthetic sequence is

CO;Me 1. Cul
b 2. Se0,

\Nz

1.
HI
Me :
HO\/J\\/\ \><)\
H\‘. COzMe

74
H

HO Me’ ‘.
)\)\/‘@\
CO,Me

H



3.
HOMe .
/L‘\\A\o\‘@\
H\‘ COzME
4,
HO
Me H
0
H CO,Me

111. RIC: Y€ FATGAT ATUT BHF DMF &
NaN; & | a1 fFar v § | ey
AT 3w ¥

oot oct ot ot
“Br Br -"Na Ng
A B (o4 D

l. AYHIA: Y& DIAUAT B FHRIT: UG C
aar &
2. AYREAE fAS0T CaUT B yEE: Y€ C
aar &
3. AT & C T BIARAF fFAsor ¢
o g
4. ATERIT: Y& D aur B YRS Faor p
& &
111. Optically pure isomers A and B were heated

with NaN; in DMF. The correct statement from
the following is

O,NMa, CENWZ O,Nue, CENMe,
“Br Br "Ny - N3
A B o] D

1. A gives optically pure D and B gives
optically pure C.
' 2. A gives racemic mixture of C and B gives
optically pure C.
3. A gives optically pure C and B gives
racemic C.
4. A gives optically pure D and B gives
_racemic D.
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112. r=rfaf@a 3ffrast & 3o 1 ar

HATY 3¢9 ATAT BE

Jo

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

0
1_A= S B= o 2
H
0 %
2 A= \/Ij B= ?&OH
Me
O

3.A=

4. A=

b

¢ ¢
T oo

(}

)
B= Me
OH
B= o
H
112. The major products A and B formed in the
following reactions are

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

B

O
=

\

S ;
(0]
\
;&OH
Me
0
\
Me
%&on
O
H
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113. Arfafad TITAROT FF g9y aar F fav
e 3T I A ¥

0O 0O

é,coznne

I. i.a) NaOMe, Mel; b) NaCl, 3frar DMSO, 160 °C;
ii. a) LDA, -78 °C, TMSCI; b) +-BuCl, TiCl,, 50°C

2. i.a) NaOMe, Mel; b) STellT NaOH de92aTd HCl,
aa
ii. a) EN, TMSCI, rt; b) r-BuCl, TiCly, 50 °C

3. i. LDA, t-BuCl; ii. LDA, Mel; iii. STelrI NaOH
deaRaATd HCL, arg

4. i. a) NaCl, 3fraT DMSO, 160 °C; b) NaH, -BuCl
ii. a) ATGIEN, H'; b) Mel dc9ard H,0"

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

O O

é,cozlue

1. i. a) NaOMe, Mel; b) NaCl, wet DMSO,
160 °C;
ii. a) LDA, -78 °C, TMSCI; b) -BuCl, TiCl,,
50 °C
2. i. a) NaOMe, Mel; b) aq. NaOH then HCI,
heat
ii. a) EtyN, TMSCI, rt; b) -BuCl, TiCl,, 50 °C
3. i. LDA, +-BuCl; ii. LDA, Mel; iii. aq. NaOH
then HC, heat
4. i. a) NaCl, wet DMSO, 160 °C; b) NaH,
t-BuCl
ii. a) morpholine, H'; b) Mel then H;O"

114. faf@a #f@fear & &1 7ea 3cg ¢

NHAc

Br OH
CCS )\Cozme >|\/
N
N Pd (OAC)Z Pd (OAC}z
Ts  PPhy EtyN. PPhy, EtsN

CO;ME OH
AcHN™ ™% =
N
N
Ts
2. o
COZME
AcHN™ ™% —
N\
N
Ts
3.
CO;Me
.\\ —
NHAc
AN
N
Ts
4,
OH \
COzMG
\ —
NHAc .
A\
N |
Ts

114. The major product of the following reaction

sequence is

B NHAC =
|
CI:S )\cozm -
\
N Pd(OAc), Pd(OAc),;
Y  PPhy EtN PPhs, EtsN
1.
CO,Me =
ACHN —

- Z S
w



2
CO,Me
AcHN™ ™ ——
N
N
Ts
3.
CO,Me
\
NHAc
AN
l\! )
Ts
4.
OH
CO;Me
\ " a—
NHAc
N
N
Ts

115.%%@38?@6\%%#%@
34 AQur BE

0 i. PhMgBr
Cul NaOEt
O)LM“' i. Hy0° B,
0 0
1. A= CE\LMe B= QJ CH,Br
Ph Ph

o} 0
5 itk N ‘
2. A= Me B= CH,Br
Ph Ph
0 0

3. A= (j\)LMe B=
Ph

36

Brf])\

0
4. A= Q:‘J\Me B= O\ Me
Ph Ph

115. The major products A and B in the following
synthetic sequence are

0 i. PhMgBr
Cul NaOEt
Mg > —— B
ii. H;0* Br,
0]

1. A= CH,Br

i |
Ph Ph
O

0
J
2 A= O:J\Me B= dCHgBr
Ph Ph

i ?

hv, acetone

I




A
e

reaction is

hv, acetone

—_— =

117, frafafEa i w7 & seoew e

A
x

116. The major product formed in the following

2
Me
Me
0
@]
4.
fosy

3. LIAIH(Ot-Bu),
EtOH, -78 °C

I §
9 1. (Boc),0, pyridine
NH, 2. TBSCI, Imidazole
l.
OH
TBSO

NHBoc

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

117. The major product formed in the following

reaction sequence is

0

1. (Boc),0, pyridine
HO/\l)k/\
NH 2. TBSCI, Imidazole
2 3. LIAIH(Ot-Bu),

EtOH, -78 °C

OH

TBSO/\‘/l\/\

NHBoc

OH

BocO/\l/k/\

NHTBS

TBSO

BocO
NHTBS
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118. frifaf@a wiefis 7 &% Aqwr B 119. farafafea sifdfsrar 7 e A:B:C
Srenicld (Rfeea Frer axifar §) ¥

O .
1. PhyP=CHCO;Me i, LIAIH, NBS
— A — B
e BEE 0 255 O
CClg

heat

COzMe
= N B= N 1. dzlad
WC}A 3 23031
o} - o}

2. L2
4, 32
0]
Hf?.. H o~ 119. In the following reaction, the ratio of A:B:C
QN_ Rl o '\ ""CH,0H is (* indicates labelled carbon)
¢ o
i NBS
H H
~ Me.. . AIBN
» > t
MeO,C HOH,C e
H H o~ 0 5 2. 1:2:1
4. A= @}COZMB e C;:}CWOH 3. 2:1 4. 3:2:]

0o o]
120. At e W Pafafaa avaies

118. Structures of A and B in the following synthetic FH F ST HET 391G 3

sequence are

9 1. Ph;P=CHCO Me i, LIAIH, 1. Br,
MOAHW\CHO 32_ heat : L i, HyO" " 2. NaOEt, EtOH
| O 3. KOH, EtOH
CO,M
q(x ,Me Bim g@
o

J

H
"CO,;Me
@ i = _/"""CH,0H
H
/\ Me.,
H .

MEO}C HOH:C 3 .

bﬁ‘;ﬁz
H H —
A= qg}cozh‘e B= N CHZOH \ O
I 5 : HO

OEt

H




120. Major product formed in the following synthe-

121.

121.

122.

122.

tic sequence on the monoterpene pulegone is

1. Bry
2. NaOEt, EtOH

3. KOH, EtOH

0
|

CO,H

3. 4.
AN
by HOE }0
OEt

& WA 30 & 33faw anfdea &
AT 3767 & WYY 180° T gUT A7 T IGH

B Fgo ST &1 Jnfdea &
l. o 2;
3. & 4.

T
@

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

'HAAr "N & gFNT g0 FAU: 5.6 TUT
0.40 g1 If& NMR ®eraler & FrahrgerT
N FH YER cgareud fFar g F g

@ HefdAle 700 MHz W @, @@ N &#
TS, BT

I. 1750 MHz 2. 700 MHz

3. 125MHz 4. 50MHz

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

39

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

700 MHz
50 MHz

123. soegfas A=arg 1522s'3s' @7 Be i g
Icdford 3aEAT & foe ug wdiw &

l. 3S| 2. 350
3. '8, 4. S5

123. The term symbol for the first excited state of
Be with the electronic configuration 15%2s'3s’
is
1. s, 2. s
3. 'S 4. ’Sip

124, |-d 3Madl SYF® T Folel & 2l T

((x)) TUT [A ((py) T & 3i\a A= F
T @ T ¢l

1. (x)# 0and (p)#0
3. (x)=0and(p)=0

2. (x)=0but(p)#0
4. (x)#0but{p)=0

124. The correct statement about both the average

value of position ((x)) and momentum ({p)) of
a |-d harmonic oscillator wavefunction is

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

Uk HOT HT YA Icdford  ger iR
frTas saer & FS3 F 3w fr ger
ST 9 g8 AAT & (i) 1-d TI57 F (A),
(i) 2-d STFF H (A,) FUT (i) 3-d IFF H(Ay)!
A NS F 93& a1 JF=E gA=
gl ot SrFEr A FSr AR AL A, TUT A H

ALY Y €Y

A= A= A 9.5 A= A=Ay

3. Ay > Ay > A 4. M>AZA
125. Compare the difference of energies of the

first excited and ground states of a particle
confined in (i) a 1-d box (A)), (ii) a 2-d
square box (A;) and (iii) a 3-d cubic box
(A3). Assume the length of each of the boxes
is the same. The correct relation between
the energy differences A,, A; and A; for the
three cases is

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

A =7M= A
M>A > A



126.

126.

127.

127.

128.

AREFATHT CHy(g) + 2H,0(g) = COx(g) +
4Hy(g) TUT CO(g) + H,O(g) = CO(g) + Hy(g) &
for @y s wae K, awr K, ¥
HFABFAT CHy(g) + H,0(g) = CO(g) + 3Ha(g) F
for R &

l. K;-K, 2.
3. K,/K, 4.

K~K»
K=K,

The equilibrium constants for the reactions
CHa(g) + 2H,0(g) = COs(g) + 4H;(g) and

CO(g) + H,0O(g) = COx(g) + Hy(g) are K, and
K, respectively. The equilibrium constant for

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

1. K|‘K3 2
3. Ki/Ky 4.

K=K,
Ky-K,

HHAVT Jaey Reed & IweR, vw s
am @S 3o & #va wHfEar G
3cue U N@F FHAUT I@eAr ¥ g

B &, & v v gdeRurarfy aoe A
9 fFeRar &3 &)

. TH® 2. T®

3. T?® 4 T

According to transition state theory, the
temperature-dependence of pre-exponential
factor (A) for a reaction between a linear and
a non-linear molecule, that forms products
through a non-linear transition state, is given

by
1. ‘T 2. T?
3. T 4. =t

s Jgar () F v X Paas & &
-4 x051(NY? fA=faf@a

At & @ S sRFa e @ v

3HEEOT A 82

1. S04 + 1°

2. Co(NH;)sBr* + OH
3. CH}COOCgﬂs + OI']
4. H'+Br + H,0,

K
logz =

40

128.

129.

129.

130.

130.

131.

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

—4 % 0.51(1)*2. Which of the

following reactions follows the above equation?
53032- + 1

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

. CH;COOC,Hs + OH -

H'+ Br + HzOg

k
logﬁ

-F‘-Lo)h.):—

SlecqEAe gIT # afasty weluw &
gAY feafof@a & @ 5w &or ¥ =
el © (N = &0t i T & = T FHor
fasmsr &), @ €

I. UN! & f & gfaeamgsy
NN @ afaee

3. fIn(N!) & far gfaeaga

4. n(ND ¥ N F7 gfaEaas

2v]

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

I. Replace fby f/N!

2. Replace M by f/N!

3. Replace f'by f/In(N!)

4. Replace f* by V/In(N!)

feega e da & fase & Qv aw w
fasiear 2l

1. AG/nFT 2. AH/nF

3. AS/F 4. AS/nFT

The temperature-dependence of an electro-

chemical cell potential is
1. AG/nFT 2. AH/MmF
3. AS/nF 4. AS/nFT

WRE e & vd uew Paw &
AT, Frewdr JoF T@ § Aeea ¥ =R
A=t A, AEafaf@a ae geg gu

1.71 X 1075,1.77 X 1075,1.79 x 10~5 g2

1.73 x 1075,

§ sl & AF fages ow Tor &
BT, 9F &



131.

132.

132,

133.
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[. 0.010x 1075 - 0.019 x 10~5 133.In a photochemical reaction, radicals are formed
2. 0.020 X 1075 - 0.029 x 10~5 according to the equation

3. 0.030 x 1075 — 0.039 x 10~5 k;

4. 0.040 X 1075 - 0.049 x 10~5 CiHig+ hv === 2C;H;

-

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

CoHs + CoHs —2—=Cyllg + CyH,

measurements: [f 7 is the intensity of light absorbed, the rate
1.71x 107%,1.77 X 1075,1.79 x 10~5 and of the overall reaction is proportional to
1.73 x 1075, 1. 7 2. 1/2
The standard deviation of the data would be in 3. I[C4Hyq] 4. IY2[C H,,]1/2
the range of
1. 0.010x 107° - 0.019 x 10~5 134. 7977 & fv IR wfFa smeeg A3 o @iy
2. 0.020 X 107° - 0.029 x 1075 forequr # Ima
3. 0.030x107° - 0.039 x 10~5
4. 0.040 x 1075 — 0.049 x 10~5 Ty | E | 8G; | 3G, | 68, | 60,
Al ] I I || x+y+Z
fAeat frreder o Eo v Ay |1 | -1 |-l
: a?r : s EJ2(-1 2 Jo o [22%%=
AT # R § TR RROT gor () = 14) i g
& fohreo F (1) a0 ¥ gfadm AR & Tol3jo (=1 |1 [ Eme
fads &1 7 30° ¥ Breew A v T, [3]0 [ =1 | =1 |1 x,?y, z,
A & TS grefr XY, ¥,
. a=31514A 2. a@=3273A- X
3. a=30344 4. a=34644 I E+A, 2 E+A,
. . : 30T 4. T,
Silver crystallizes in facc-centered cubic
nd . e
structure. The 2™ order diffraction angle of a 134. IR active normal modes of methane belong to
beam o[.‘X—ray (A=1A) of (111) plane of the the irreducible representation
crystal is 30°. Therefore, the unit cell length : .
of the crystal would be @__E 8C; | 3G, | 684 | 60y .
. a=3151A 2. a=32734 AT A T I 7
- As [ 1 ] 1] | -1 | -]
3. a=3.034A 4. a=34644 E (2 [2 [0 Jo 2y
. YL Xy
Us JHRRA @S 3t & R T3]0 [~ [1 [T |R.R,
HHIHOT TR Ao a1 § R,
lL|3]0 —1 | | X, ¥, 7,
k Xy, yz,
C4H o+ hy === 2C;H; ZX
-1
ks I E+A; 2. E+A
CoHs + CyHg ——=CyHy + CyH, 3.0T, 4. T,
A It webrer &y dvar 7 & ar FEqot _
H@WHW% lSS.fﬁﬁﬁ‘F@H‘ﬁﬁHﬂﬁ?{m?
% ? 12 & . CH, © 2. CHxCI
b 2. 1 3. CHCL 4. ccl

3. I[C,Hy] & 4. I'2[C4Ho]V2 &
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135. The symmetric rotor among the following is 138. The value of the commutator [x, [x, ps]] is
3. CH)CI 4 €Ol
s ! 3. i 4. 0

136.2fauas 3o dr PeraR sEer A
foaea St &1 e o TegAdar
deels ¥ AT ST WA B, 98 ¥

139.R7 & o™ gy & R § s @ww &
yarfa X faar fifew| e Ad ey 39 &
foT AS (B—C) 5w cant & S & 98 §

| FgRE FEfA AT, V)
2. ayaFd QAT
Adiabatic
3. UV-T2T ES¢fAdr 8 process
4. TFHY TEFCAC
136. The spectroscopic technique, by which the C(Ty Vy) B [T Val
ground state dissociation energies of diatomic v
molecules can be estimated, is T, Ty
1. microwave spectroscopy y L. R]“T_S 2. RI“T_l
2. infrared spectroscopy vy vy
3. UV-visible absorption spectroscopy R lnw % BB v,
4. X-ray spectroscopy
139. Consider the progress of a system along the
137. f=faf@a =l 7 & sig-ar 3wag 87 ath shown in the figure. AS (B—C) for one
p 8
: mole of an ideal gas is then given b,
1. T GRO UF AT aT Gere B & BERS
2. goFgIfas® aidl Hold &I Folel RIS I AT, V)
feref Il [ I iE l Adiabatic
3. T WROE war va ARy et srawr o
& FIA g g
4. ¥ RO 9r3ell & 39aold fAged T, Vy) B (T, V)
& gTelel T o ¥ v ”
l. RIn=2 2. RIn=2
Tg Tl.
137. Which of the following statements is v v
1. A Slater determinant is an antisymmetrized
wavefunction ‘ 140, UF Fdg 9 g arelr HfRfH
2. Electronic wavefunction should be H H
represented by Slater determinants | | |
3. A Slater determinant always corresponds H, + §—8§— =—== —§—S§—
to a particular spin state
4. A Slater determinant obeys the Pauli
exclusion principle T T 1 T
N sow . & & «H
138. FFLEX [x, [x, p,]] FT AT &l
1. ihx 2. -ih & foU, H, & 747 & W & FAEI &
3. ih 4. 0 '
1. [HJ & 2. U[H)] &

3. M) & 4. U[H,)"**



140. For a reaction on a surface

| i1

H;+ —8§—8§— =—>= —g5—5—

H H H

| | slow '

—_—8— 5 + H

At low pressure of H,, the rate is proportional
to
1. [Hy] 2. 1/[Hy]
3. [Hy" 4. 1/[Hy]"?

141. vF ARad e & RAv weaor R
BTt (D H FT & = AVe® | ax g 551

gfa o1 gl (k SrecTa= fas 3]
I. BKT 2. BkT?
3. KT/B 4. KkT/B?

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

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

B kT?
kT/B?

142.0% vaa 37d & g &R (MOH) @

AARAT-HAF AT A AreIEar
I feg 9% e e R &
Faife

I. ST & favaer grar &

2. &R T Hlegdr Fedr ¥

3. dETfa & H* &7 gfaeurs ol ofy &
M* & BT I

4. IFA F IeRAAIOT BYar ¥

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

moving M*
4. neutralization of acid
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143. Sgerl & foed f oifiwar samse Ry
feet & 3ttwa & & (a) 10, (b) S0 FaT
(c) 100 |
1. (a)0.99, (b) 0.98, (c) 0.90
2. (a) 0.98, (b) 0.90, (c) 0.99

3. () 0.90, (b) 0.98, (c) 0.99
4. (a) 0.90, (b) 0.99, (c) 0.98

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

144. FA40T & WoeaT qur voafaes AT a0 gae
aRMe arelr ISATIfAET gHwor &
I frew-gengicest getaor
2. freg-ggs e
3. Se-UTHE HHHToT
4, MWW

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

145. gafaieh Frarss i fRuar gfioms &
| fae-faargs aneeurel & awstarey
HTEHNOT &
2. HINEEr Foit fir Fr3eAr afy @+
3. FAEE HON F Foras & faegar Fv
4. efaFall Femsd Foit & A7 R de7qm
gfaeror &7

145. The stability of a lyophobic colloid is the

consequence of

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

2. Brownian motion of the colloidal particles

3. insolubility of colloidal particles in solvent

4. electrostatic repulsion among double-
layered colloidal particles
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ROUGH WORK
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