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2a

Iuanft gerE Raeis
SO T GETATT © 9.11x1073kg
e A 6.63 x 10734/ sec
SOFET T A 1.6 X 10719C
SrecuA foraars 1.38 x 107%3J /K
WeRTRI T daT 3.0 x 108m/sec

1.6 X 10719
1.67 X 10~?7kg
6.67 X 10™1*Nm?2kg~2

REae Praars 1.097 x 107m™1
HTETeY §Ear 6.023 x 10%3mole~1
8.854 x 10~12Fm1

4r X 1077Hm™?

Arer A Frgais 8.314/K *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 1079¢
Boltzmann constant 1.38 x 10723 /K
Velocity of Light 3.0 x 10®m/sec
1.6 x 10719

1.67 x 10™%7kg

6.67 x 107" Nm?kg~3

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

47 x 1077 Hm™!

Molar Gas constant 8.314/K 'mole™?



LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

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

Actinium Ac 9 (227) Mereury L Hg 80 200.59
Aluminium Al 13 2698 Molybdenum Mo 42 9594 |
Americium Am 95 (243) Neodymium Nd | 60 144.24
Antimony Sb 3l 121.75 Neon Ne 10 20.183 |
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As i3 74.92 Nickel Ni 28 58.71
Astatine Al 85 (210) Nlobium Nb 41 92.91
Barium ! Ba 36 137.34 Nitrogen N 7 14,007
Berkelium Bk 97 (249) Naobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxvgen O 8 15,9994
Boron B b 10.81 Palladium Pd 46 106.4
Bromine Bir 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 I’o 84 (210)
Carbon % 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140,12 Praseodymium Pr 39 140.91
Cesium Cs . 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium a 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 Rh 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¢ 21 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 Ap 47 107.870
Gadolinium. Gd 64 157.25 Sodium N 1 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 Te 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium 1l 81 204.37
Indium In 49 114.82 | Thorium Th 90 232.04
Iodine . I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sh 50 118.69
Iron Fe 26 55.85 Titanium Ti 2 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium 4 92 238.03
Lawrencium Lr 103 (257) Vanadium v 23 50.94
Lead b 82 207.19 Xcnon 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 6537 |
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 LO000SO. (Values in parentheses represent the most stable
known isotopes)



HIT /PART 'A’

afe 2a
X b2
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N 8d6

& g a b, cAU deRA 3IF F
ddath=

1. 4 2, 9
3. 11 4. 16
If 2a

x_ b2

ch
84

_8d6
Here a, b, ¢ and d are digits.
Thena+b=
1. 4 2. 9
3. 11 4. 16

forelt Frarer it aRfafa, so& sfada &
Bar aur s §Er & ety 38 RS
F 8BS & AT gl G &

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

2 r wrw fr wermar ¥ A # § wd
FUF F Ad PfSC

Pressure

Temperature

|. IE STE & WY g%l gl

AT G F G uedr gl

FAUATF ST F WY T&dT ol

4. B9, ad @ NG GA &€ 9 A9 W
TR F THAT 6l

b

L

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

Pressure

W

o

o
hY

oQ

[«1)

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

LI B —

A= F o UE T T g s @

r[l/‘lZﬁ#] + r(-—l,."lZEH] =2

FAI2L 8321 9 .

5 sy
1234

3, 2% 4. 2



Let r be a positive number satisfying
r(1/1234) 4 (-1/1234) _ 2

Then

pA321 4 . —4321 _
]. 2 2. 2(432””34)
3. 2308? 4. 2[334

g iRl aelt a9 gos o s S
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IFHT FAT ¢l WG M F R A g

qedr P! W e, FifH

L. 3T & @z & 3w = arelr gaaT
o s & awt T s )

2. 9o g fWsHr @ ey e A
STl & g AreE F AT 3T e
TET F HAHT FT B

3. YaA §UHT eI A6l AT, qUr gaT
F HIHT HH A ¢

4. 3 gar a9 @ werdt ¥, i g
qaar 8 g

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 @ T Rt ov Rt

& IR YT S UF FEH dgar & aur
WA g YT e 9uH T 9 e
UFH AT qOF FEer g1 e R oy

IR dEEt # F Fud e a4t

QTH-9TH J6r ®a?
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?

. 3 2. 10

3. 19 4. 25

UH Cofash U A A Gg W § o & o

g/ URT A R F 10 #ex 3 B A

@r B el & 9fy 10 Afee § oo

AT F OURT Fr fRr ¥ gerwm I ar

mamqgaﬁ#mmm

l. | = g

2. | A= ¥ Samer g

3. 1A= & 7 g

4. I & & 0fx A B ash A
frar ST wwar E

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 [ min

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

g 10 Yeoit F ¥ 3w RAG o Yeyor Iy
acd @ A= & § e ofthr s
1. Ay 2. HOS
3. ITae 4. A faeRor



10.

10.

11

11.

12.

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

T A TF AT 9fFT @ aF ¥ TuE
TUeldd d99 A AT Nod a9y &
gas & 3T B A wEw @2 a9y @
AT 20 ce § @ FFE FOFA TS
T grem?

I 3d ®
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?

l. Infinite 2. 400cc

3. 40cc 4. 80ce

Icdd ST ST & FE FON & gt F

sfaede fagsit #r sftewan vear &
. 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

3120 4. 190

oot & R &1 a1 220 & WA B
. 26 2. 20
3. 216 4. 222

Which of the following values is same as

2249
I 26 2. 28
3. 215 4 2222

P 9% =t & wagt & e wear
o & ® Oed mur @ g 3% IR
#H A @ ¥ &1 Wér 3ca¥ &7 994
o

12.

13.

14.

I. ITedT 18 #r

I am T AwE

K. a2 &7 3

L. =8 ft, 7 &7 &1 &

. LK1 2. LJLKL
3. KL I 4. KJILL

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

I.  Cloth reel

J.  Silent wonder

K. Good tone
L.

Bronze rod
Lo By BT 2. LLKL
3 KL 1 4, LLL

Ud 12mx4m & FAEASHR o9 g/ HeT
o gae @Et | ORAr &1 F R #F 450
& FT W oA W A & AR oz ¥
SfEF tae W BT Sy ¥ o &

AT T &
1. 24m’ 2. 36m’
3. 48m’ 4. 60m?

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

1. 24m’ 2.
3. 48m’ 4.

36m’
60 m?

UF FF Hr FAg TG hfey Srwer
tRIad &819%d 24 cm X 48 cm & dur fora#d
HRFTH 56 cm o T I I GFAT &

I. 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.

I. 8em 2. 32cm



16.

16.

3. 37.5em 4. l6cm

P 7 #F & HUR W ged dcd F AT
ferfory

G0

A O B O_
d e ?

A. [__'i B.
1. 9 2. P
3 a. o

Find the missing element based on the given
pattern

A0 'B.a. C-—7p
AQ Bd ¢ ? 7

2." m
a. d

1. §
b

UF SfFd FUIfAE @Y 0100 IF TF gEY
U A HEN ET AN FW AL A W
s §AT 0900 o, 3 arfrw @
TEAAT ¥l IE HOA areh anr 3 Oy
wfAd FHT 2100 & YT FOHGA HA
T W FAW A FET A @ aar g
I 3% warlw U F OHT FA IGF
el VU & AT HoT @ 109 N ¥ oar
@fFd IS A T F FI T wHg
e UT aF

1. 48%¢ 2.
3. 259 4.

206
36 °E

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 TF &g For fger § St oF Jrdged
& 3ex Hafafya Bl Hem3i BC AU AC W
ot sitigea & o ¢ IR Bee &
gHEd ¢ B, d OIRd ggH N FA &6
1 82

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?

_IB
A A
C ;‘;&.'."\‘_, ""“‘}
\:- _‘hl.._.,,_____,___.--.'-‘"’- '_‘,'f
\\;‘-‘_I.:»: B * ”-,-r
l. a - 2. ma
3. aln 4, al2n

T ST W9 & W f vh gl dié

T 30T @HAT ¢ STafe UH gl W9 &

AT & gEY grdy Y IS FG Fehe,

FaifR

| oer $r mAafar gl @ areefar
& o 7 Afew aoae g



18.

19.

2.

greft Y o A A F agafawa:
e | E

HAT & T & IO F T TGl §
FafF HAT & O F 9T H #R
qgar ¢l

difear wgaifa &7 &a & Jafs
grefy enfFaera F1H &4 &1

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

1.

2;

3.

4,

ant muscle fibres are stronger than
elephant muscle fibres.

ant has proportionately thicker legs
than elephant

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

s k& o Afe Rfds o tE ed
gaae RuA Far &) o gHad Wad 8
30° HT T FATAT &, d THIA F AT

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

19.

20.

20.

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

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

g 140 HET F UF 87 A FAY I R
T FHEGT HAeoea fhee Rt fr sTuasA
e Far g, ufe D o Rw & Fem @

Hrar &1 gl FgeaA 60 Hiex g
. 6 2. 7
3. 12 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?

I. 6 2. 7
3. 12 4. 4

[ FOR ROUGH WORK J
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21.

22.

$TeT/PART 'B'

FEERE F T G FT T 9T 5T
¥eaca g &, 9w ¥

as

— D — ) —

A T WA F yaE g W Ak
Fr B

22.

23.

23.

24.

24,

25,

B.T% dg ¥HT W R Fr
C. 3% a9 W fopi Ftdr &

Y FUA R
. AATT 2. BHF
3. AGuT 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
l. Aonly

3. AandB

2. Bonly
4. BandC

s HREET “Nnp)Pe & Biw Q A7 &
3236 MeV | @& 3R “opn) N &

fT Sgelr ot (Mev ¥
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. -3.485

3. 3.485 4. 3.845

efefee & @ B wvie & 49

IEEAT A ST SYAT Faw U 8, aw &
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(CH,);

ATHT WA H FHUX TG F TF T IeNRF
T HFEY

1. Pd(0) ®T Cu(Il) SART TFEHIOT
Pd(0) T Cu(l) TERT HTFHHTOT
Pd(I1) 3T Cu(l) ZERT JHTeFefiaoT
PA(11) T Cu(I1) ZIRT HTerefiRor

=y L



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)

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

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

Faifed VAeIesd aur FHEfFaNfey &

dfes &3 8, FA

1. CO,TUT FElAe F AT I FIGEOT
YT TS HEeY A A JIHEA

2. Sie Ag#a awr o, aur FEAe & 28.

HET AW SYAT0T

3. Sfe fass aur 92iEs HEey & Jd
ki orc

4. CO, qUT FrEAT FT AW FIAAOT qUT
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, # FewY UKARPT Hr RO
e & v FEffga | fEr At
A. 27U +4
B. 0@Ur+2

C. +4duro 30.

|er 3ca} gle
I. ATYUTB 2
3. Baurc 4.

AdurcC
CHHA

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

A. -2 and +4

B. 0and+2

C. +t4and 0

The correct answer(s) is/(are)

I. AandB
3. BandC

2. AandC
4. Conly

Fe~Nporphyrin T SRAT Sr3marelt-aar
-G 7§, AW

. ~2.19@9r20A

2. ~2.0dU20A

3. ~22dur23A

4, ~23TUr25A

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

1. ~2.1and2.0A

2. ~2.0and2.0A

3. ~22and23 A

4, ~23and25A

|8 gerergTeT AR [Co(CO)(NO)] T
[Ni(n*~Cp)(NO)] & NO #r swuar-ggfarar €,
HHA:

1. f@% qur dfea

2. dfFa aur Haw

3. \f@w aur s

4. dfpq aur IfFa

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

l. linear and bent

2. bent and linear

3. linear and linear

4. bent and bent

36 R aur A FEEN § @ e st

W AR A

A. U1 & 3rRAERoT dEear R FeEla &
FH AU AF FE A 30F 2 B

B. iR Fdlla, & wergs foves namdr e
¢ aur ar wEfEr F w3y B €

C. R Fdfa F Fefa-aea o gfaeandta-
HETAT 1Y & Jur A1 Fdfa H & n-grar
T #l



30.

31.

31

32.

32.

10

D. R #dle F FEla-arda Ay FeEge
W A ¥ aur a1 Felle F § A
e g g

HEr YT B
I. ABIUTC 2. ABEUTD
3. B.CIUD 4, A.CTUTD

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-w-acceptor in
Schrock carbene

C. Substituents on carbene carbon are non-n-
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 are

l. A.Band C 2.

3. B.CandD 4.

A, Band D
A.Cand D

Mgy NMR & (n°-Cp).Sn & AT garafas
T{Fr'f (Me,Sn & |rday) &1 AW (FIIT ppm

a) e
. —4 2. +137
3. 346 4, -2200

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

. -4 ’ 2
3. +3406 4.

+137
=2200

IMTET 1SS MU # HE WIE B
cr\ ClO, . BI, . PF,
N, NO; . HSO, . Ask,
SCN .PO,." PO, N,
CN, N3, SCN', NCN?

oL o —

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

2. N_\ ¥ N03 ', HSQ, 5 ASF‘(‘-

3. SCN, POy, HL:PO, . N:

4. CN',N; . SCN ,NCN*

33.

34.

34.

persgier e S |est g, a@g §

i@ gy W FeT HClF a6 o
B ard woTE & T §é sy B

O(OI - Eq.B

CN

. AdYr B gt & v g gt 3R

|

ATYr B 2= & faT @ i IR

gerscai

AF AT |@Fg i 3R awr B & v

ardy 3T g

4. B & fov gy gl 3R awr A& v
ST 30T @)

(o]

bed

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

Y™ — X}
o o
.
Q:o b o s—— E/\K‘cn . Eq.B



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

35, diffrs S ST AgNO: F Ty T R @
HIT S &, q@ R

1 2
Br Br

54

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

1. 2.
Br Br
3 4.
Br Br
S
P
N

36. PAFIfafET aife & meT g gew L R @

H #

Hn, . _)=.-__".\CI
ran TN
c :anne Me—/ H
HO OH

36.

37.

37.

38.

I CeifeeanaT &

. ywfafes B gaeg &
3. g (Feme) £

4. HUTATCAF THEGTT §)

b

The correct relation between the following
compounds is

Ho, i j): O
p— .-..-..-\
Cl :‘S*Me Me " H
HO OH

cnantiomers
diastercomers
homomers (identical)
constitutional isomers

B —

frrfaf@a 3@frar Pred e ekl &, o &

COOAg Br Br

7wt et
. FARUNGT ACTadt
. FEUATTH Hegadt
. Frdle] Hegadr

£ W D -

Following reaction goces through

COOAg Br Br
:& 2

Free radical intermediate
carbanion intermediate
carbocation intermediate
carbene interimediate

4 bl P —

IR FFgH 7 FEffae g0 & faw g de

w2 aaifea g &1 FroT,

. COINE-Y & AT a7 s F1 3=
e

2. CO 3wy & fAv oo s & w5
gl 2



38.

39.

39.

40‘

40.

41.

3. CONY & el T S Efaya 3meel
# A ofada 7t amr ¥

4. comwtmwmqﬁgamqu‘r
# I3fs aRade g 2

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

maamnasm#ﬂammﬂcnch
# a Raa, 'HNMR Raga & 2, daar
111 & U geifar &) Rega & by g

SEFARAYT FT AT 3T &
. 3:1 2, 13
3.0 1: 4, 12

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

I« 33 2. 13
2 O I 4, 12

HRATHAT [Co(CNYH,OP + X —
[Co(CN)sXT* + H,0 3TeRoT Fixelt & U

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

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

3. Associative (4) mechanism

4. Interchange Associative (/,) mechanism

IR ®FH & 3 QA 3300 4T 2150 em™ 9
drevr &3 gufar & ag

12

43.

4]1.

42.

42.

43.

44

MR 2. 2-5gERA
3. SRR 4. e

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

3. butyronitrile 4. butylamine

RhCl;.3H,0 TU=ATH # PPhy & T & |y
TR FE W CH WFA A & §1 W
AT ABTR o FASFAr st
et & waer _

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

2. [RhCI(PPhs)s], 16

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

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

HEFHOT TG HREAT (M—PR,) §Fall & W
Narua F grAfaa saeEt &1 9ge 3

BT &, 9% &

L. M(ts) > PRy(c*)

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

3. M(ep) > P(d)

4, PR](TE) -2 M(tgu)

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

I. M(tyy) = PRy(c*)

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

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

4. PRy(m) = M(ty,)

. PR A & gaifts wrt geaor &
Me. _Me
I Me
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' OH
_~Me
g

Me

/-Me
Ai&o.ﬁ
Me
: .Me ()
/ "'\7
H
Me

OH

4

4,
OH
44. The most stable conformation for the following
compound is
Me._ _Me

Me
&Me |

45. The major product formed in the following
reaction is

6]

5 i NaBH,, CeCl,
) M
Me Me 2 CHO MeOH, H;0
~=Me ~Me
i o
%— Me 1
Me H OH

3

45. or=fof@a AfRfhar § 3o 76T 30E &

NaBH,, CeCl,
CHO MeOH, H,0

OH
Me
/b-CHo



14

46. ﬁmﬁf@aa‘ﬁm’fﬂ:mm@mm
F HEY FHH B

Me Me
Me Z  Me. _~._Me =
NN TR \/\ME Me\%Me
I M Il v
. I>1>H>1V 2. I>=>1>1v
3. IV>I>1l=>1 4 IV>U>1>1

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

Me. -~ Me
Me ez Me S Me ve Me \ﬁl\ ”
e [
| I mn v

L I>1>1> 1V
LIV>I>HI>

2. 1>1>1>1v
4. IV>1>1>11

47. (R)-4-AfFI=eT2-3m & (') NMR

wWagH # Rt & dear
. 3 2. 4
3.5 4. 6

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

3 2. 4
3. 5 4. 6
48. fawfofe i 3 oot sea seu
gl
heat
M X" NN ——
l. g 2,
Me H
(- Ch
i Me
3, ‘ 4.
H H
HE Me H Me

48. The major product formed in the following
reaction is

heat
Mew —_—
2.

1.
Me H
Cl/ Cﬂ
I

3. 4.
H H
EiHLMB H Me

49. ffaf@at & ¥ st gemfre iy
(3hwferan) B(E), @® ¥@)

A. HeegeATe B. vdHegiATe
C. 3Eafafae D. sgTetA
l. ATYUTB 2. BAYUrC
3. caurp 4. D&ad
49. Antitubercular drug(s) among the following is
(arc)
A. Salbutamol B. Ethambutanol,
C. Isoniazid, D. Diazepam
I. Aand B 2. BandC
3. CandD 4. Dalone

0. Fefefa yfa s vt & k0

AT HEel F TR OWRiE #1 oAw
o w1 &1 srTeor s f, aw ¥

20U alas
B LS |
K/{",\) [\/0\) K/S\/J

)

~

C

A B c
. B>A>C 2. C>A>
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,



SI.

51.

52

52.

15

Y YL T
L JC C )
] Lo Ll

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

UF FOT UF JIAT a9 # g, OFF 3wl
WVOWWWH%I n=0(n:
FalecH HEAN) & HIAG FoA HEEUT AT
AT &, Faifs

1. FFqet TS F A g @ S g

2. JfEd FA LFT @ S &

3. T T @I EUAT W YFF B S &
4, ReT V,#0

A particle is in a onc-dimensional box with a
potential V; 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 V # 0

HCl 3R gfaawaTTE 3] & v aeeH fost

FIEAT VB aT Fad Fr 38 TR @ wFa &
W=, (1s, ¥ (3p,, 2)+B

TgT B g

¥y (3p. 2)¥q (15, 1)

Wy (1s,2)¥6(3pz 1)

Y15, 2)¥a(3p2 1)

Yo (1s,2)¥,(3p, 1)

B bk —

The simplest ground-state VB wave function
of a diatomic molecule like HC! is written as
Y= l1"‘};{(13, 1)“UCI(3p?." 2) +B

where B stands for

q)H(?'pZ! 2)‘.‘-’“(15' 1)

¥y (15, 2)¥0(3pz 1)

Yo (15, 2)¥Y0(3p2 1)

'FC‘I (151 Z)lPH (3p21 1)

e el 3 o

S§/15 CRS/15—1BH—2A

53.

53.

54.

54,

55.

55.

56.

TF 1.0cm & 9 THFTE F UF A @ ITHA
& udg UF gEfERer 9 @ dear $0%
ve S &1 3 W F 3.0 om 9y TS R

TSI O WehTer @t Wi urETee g

l. 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 ¢m path length, would be

1. 50.0 2. ¥
3. 16.67 4. 1

L
5

2

v Tl A A aiar a & w@aT e
afg aF

. IS &

. B &

. &fa TANE &

TFH THVE ¢

.#h- Ly B =

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

1. tetratomic

2. triatomic

3. diatomic

4. monatomic

X0y, BT 309G & (CF x-3787 & FOET ZROT
guie 3T ¥ A oy, TH Xy TESH TTE)
1. Oy 2. gy

3. -0 4. C3

The product CFoyy (€3 is the two-fold
rotation axis around the x-axis and gyy is the
xy mirror plane) is
L. G4
3 165

2, Oy
4. CF

Ay el AT gAar o vER R
A E AT

[n] = Km*°.

Iy fRRi®s K aura o #33 ©



57.

57.

S8.

58.

59.

. Fad fFEys @
.ma@wq’u
.agﬂm-ﬁammgmq'rl

. Sge-ages H e R o

B O

. The intrinsic viscosity depends on the molar

mass as
[n] = Kkm“.

16

The empirical constants K and a are dependent on

I. solvent only

2. polymer only

3. polymer-solvent pair

4. polymer-polymer interaction

e v 3R i ara Pefar & & &
k = AT?exp (- E,/RT).

a s wfdfear & afraor 391 (5,) @
eafr

3 L—‘,,+§ RT 2. E,

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

The temperature-dependence of a reaction is
given by

k = AT%exp (— E,/RT).

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

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

Eq
2E, + RT

afe AT, 24+ 8- 32 & T A Sy
TIA ST §2x 10~ mol dm3 s~ 17 &

fatms $r &7 (mol dm=3 s ) grfr
l. 3x10™* 2. 2x10%
3 Exm“* 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

l. 3x10™* B
3. %x 104 4,

2x10°%
4x%x107%

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

59.

60.

60.

61.

61.

l. PF=0.52and N=3
2. PF=0.74 and N =3
3. PF=052and N=4
4, PF=074 and N =4

U FCC Bhves @Hera % v doos qur
(PF) T 9fa vass Aw QAT |iget Hr
& (N) #

PF=0.52TUTN =3

PF=0.74 JUTN =3

PF =0.52 dUTN = 4

PF=0.74 TUTN =4

£ I -

sﬂ?@ﬂﬁ%ns*rml#mﬂm
FSN-3ETEAT 9E & TdE ¥

. 3p 2.
3.

'.lp‘
3P0

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

1. 3p 2. 1p

3. 3p, 4. 3p,
e & fav FrafafRa sw=t & ¥ o
FUF bl

A.NaBH, § 3998 @R @07 Ioish 3e91g
&ar &
B. #IEF HCIR 3fHfrar sx v

FQEATHIGS el &
C. Bry-CaCO»-STer & HARRAT v oy
gl Jeurg &
D. TF TTolel THETVT HFRIHS &ar &)
l. A.BTUTD 2. ABAUIC
3. BEUIC 4, DHET

Among the following, the correct statement (s)

about ribose is (are)

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

B. On reaction with methanolic HCI it gives a
furanoside

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

S$/15 CRS/15—1BH—2B
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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 Me We
Et0,C EtO,C
62. yHfas  3corg IRfetRE & forw i h 4 On
fef@a & & == ¥ sfg-meds OH H
rereEY &
= 63. The major product formed in the following
reaction is
HO @] @)
umbelliferone me._Me
EtO,C NaBHls
A. LTt B. Baf@e 3w ! 0°C
C. L-AuE3EE D, L-Se-denfaa H %%  MeOHTHF

. AddTB 2. BEUD

1. 2.
3. BEWC 4. CTUD Me.Me Me-_Me
62. Biogenctic precursors for the natural product Ho/gb}-l HO/ibOH
umbelliferone among the following are H H
m - H
HO 0" "0

3. 4,
umbeliiferone Me. Me Me. Me
. s EtO,C EtO,C
A. L-tryptophan  B. cinnamic acid H OH
C. L-methionine  D. L-phenylalanine ) H
I. Aand B 2. BandD OH H
3. BandC 4. CandD
64. Trafaf@a 3@ & 3e0e 7T 3798
63. Tafafae FfRfer & ce 78T 379 ¢ Gl
o Me
=4
Me Me = O H,N-NHzHCI
EtO,C NaBHy -
. 0°C EtsN, CH3CN, rt
H %  MeOH/THF i
1 2. L. 2
Me Me Me Me o h[de
HO H HO l OH
H H
OH H




-

e Js
Me
HOJ‘,.?
Me

4,
Me
HO‘?
Me

64. The major product formed in the followin g
reaction is

65.

65.

Me
Q’f.

O H,N-NHyHCl

EtsN, CHyCN, rt

F H UF HGAA JAEAT HY, = E, W,
ST F § AfafEa R Rww v, &
sufeufa &

[

0 L

An eigenstate of energy satisfics HY, =
Ep'¥y. In the presence of an extra constant

E, aur v, 2rt afafda & s

E, @ At ofas Fot ot aftafda &
T

&3 E, aRafda grm aur v, a8 g
Sad ¥, Rafda gem aur £, 7@ g

potential Vjy,

18

66.

66.

68.

I~

&

. both £, and ¥, will change.
. both E;, and the average kinetic energy

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

Pl # & degd afaya swma
AT &)

~
3.

35__’ :IP
'is_’ 1F

3¢5 2.
3¢ 1p 4.

The electric-dipole allowed transition among
the following is

I
3.

. 3 AfRar

35— 3p
3¢5 1

- *p 2.
=D 4.

PCl5(g) = PCli(g) + Cly(g), #

ST B R Wds W defed s W
"=

LR S

IRFRE A IR Tu==alka g
3curel Y HR TUEEaRT gl
HAFRE qUT 3l A AET F gREfHT
G H

HfHFRF FUr 3Tt At v HEr #+r Fer
&am|

- Ina chemical reaction:PCls(g) = PCly(g) +

Cly(g), xenon gas is added at constant
volume. The equilibrium

Lt b —

4,

. will shift towards the reactant

will shift towards the products

will not change the amount of reactant and
products

will increase both reactant and products

U 3RRF For Swdr vw gy &
gl WhEateT &, 1 g wgfa & faw
guTeT T AR @R & wrawwr, F

= L o -

.

maafas @wg 9
dega fawa W
ardT FaT 9y

. e fawa 9y



68.

69.

69.

70.

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

chemical potential of that phase

electric potential of the phase

thermal energy of that phase

. gravitational potential of that phase

B L —

faeT gt #r o 3@dfFar & Qv g acd
Zn(s) = Zn**(aq) + 2¢”

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

l. AG® — RT InZzn2t

Qe+

2. AG®+ RT In-2zn2t

agu(ys)

3. AG®— RT In 222

(lc.“z.i.

4. AG®+ RT In 2t

Ay 2b

The correct AG for the cell reaction involving
steps

Zn(s) = Zn**(aq) + 2e¢~

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

s

1. AG® — RT In %t
Ayt

2. AG® + RT In—2n2%
“-Clr(s)

3. AG® — RT In22n2)
Apy2+

4. AG® + RT In 2zt
Qryat

FEES FUN & ALY FQwAhRAT f Far
F 3o JUFHROT G F Tod F T A S
e Had €, 9 € (1) destared, (2) &9
T, (3) Aestared dur gfawarl fosr amw
# FHHIY: TF (a), (b) TWT (¢), F A
HeA=ATRaT3T F1 TE F4 &

E
b \@
r
[{4]
b 52,3 2: 2350
3 %12 4, 1,3,2

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

— N
lad EoJ
2 —

AT/ PART 'C'

7. FIH AGIHEA AR F7 Forw
(3fREHAFN & T Sifew
dlol#d A el B
a. | Suzuki T3 i. |CH,~CHCO,CH,
b. |Heck T3FT ii. |RB{OH)
c. |Sonogashira TIA=T | iii. | PhCO(CH, }Znl
d. | Negeshi 3335 iv. |HC=CR
c. v SRy
wer e &
1. a-ii; b-i; c-iv; d-iii
2. a-1; b-v; c-iii; d-iv
3. a-ivy 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 Column B
4 | Suzuki Coupling i |CH,=CHCO,CH,
b. |Heek Coupling ii. |RB(OH),
¢. | Sonopashira Coupling | iii. | PhCO(CH,),Znl
d. |Negeshi coupling iv. |HC=CR
C. v | SaR,

The correct match is

1. a-ii; b-i; c-iv; d-iii
2. a-i: b-v: c-iiiz 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. greRramhy (DCP) Fir e faedr g

SR (DPP) 3o Famer & | 3% v

fra Frot ov faw fifse

A.DCP #r 38T DPP# -4y urT FH
G

B.DCP #T 319&T DPP #H IF-ET gry
o grer &

C.DCP & &1 & DPP & WroRrams 1

i et gl 2
HET FROT B/E

. ATUTC 2. BaurcC
3. B&ad 4. Aad

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

w feema 1 gfadtd & et A
ffafad Rl w R A

A. fadreaeitar 37 & Ardir sraviesar
B. Scdotel # YA G F=T A drar

c.‘gﬁtg‘éaﬂmﬂaﬂ

3 9 AeY A gfe @ wAdfa e &
T wgr 3eax 88

l. AGUB 2. BaYlcC
3. AdWC 4. C®Had

Considering the following parameters with

reference to the fluorescence of a solution:

A. Molar absorptivity of fluorescent
molecule

20

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

I. Aand B

3. Aand C

2. BandC
4. Conly

BIERRE HT TN forwe powmopst
Fr JFATETOT WFTATT FHL 4, +3, AT

+4%, T
l. “5}’;010 2. HsP;O7
3. ”1P1()3 4. HSP:‘OL}

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

1. H:P:Oyy 2. HsP;0,

3. HsPyOy 4. HsP;0q
sn 1 FAfANT IevEy aR=dE (bam #)
& weTaT

1. 133 2. 1.53

3. 1.73 4. 1.93

The gcometric cross section of '**Sn (in
barn) is ncarly

(Brs]” T [15]" &7 Sanfadar § A

. Praseaner qur aaseaay

2. TPsHay qur Baweaer R
3. TSR qUT TISHADTT

4. M@= aur Ruaaaer RofAsa

The geometrics of [Brs]” and [Is] .
respectively, are

1. trigonal and tetrahedral

2. tetrahedral and trigonal bipyramidal
3. tetrahedral and tetrahedral

4. linear and trigonal pyramidal



77.

77.

78.

78.

21

EtMgBr & 3 Ted@Am@l & ShCl 1 i 79.
U AifdE X T §1 Sbly & & JedHn, X

& Tw deaAnel @ AT FE Y Sl

¢ o e # v A §OEar |D-agehd

%, s &% sbadt Ruf@Ey wWRew &

grar &1 diffis Xaur v g A

SbEt; AT [Sh(E)L,],

Sb(Et)Cl & [Sh(Et,)Cl],

SbEt; T [SbELBr],

Sh(Et)Br, T [SHEL(1)(BN)],

.ol S -

The reaction of SbCl; with 3 equivalents of
EtMgBr  yields compound X. Two 79
equivalents of Sbl; react with one equivalent ’
of X to give Y. In the solid state, Y has a

| D-polymeric structure in which each Sb is

in a square pyramidal environment.
Compounds X and Y respectively, are

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

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

3. SbEt; and [SbEGBr],

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

o FAEU  [Ru(C)(CO)i), [0s(C)(CO)s)
U [RufCNCO)] F Mt & For HEaw
FHA: 6, 5 TUT 5 & 3 AR F AU
EINTHTAT EAA & FHAU:

80.

1. closo, nido TAT nido

2. closo, nido TUT arachno

3. arachno, closo AT nido

4. arachno, nido @UT closo 80.

Total number of vertices in metal clusters
[Rug(CHCO)7], [Oss(CHCO)s) and
[Rus(C)CO)q] are 6, 5 and 5. respectively.

The predicted structures of these complexes,
respectively, are

1. closo, nido and nido 81.
2. closo, nido and arachno

3. arachno, closo and nido

4. arachno, nido and closo

[Ir(PhsP):Cl] & 9f@I@ C—H.-Ir  agostic

=T & v fefafas saa A

T R

A.'HNMR ®FeH & C—H Wieie 3= Hies
# f@gs smar g

B. C—H & 3 eI 9¢ I &

C. IRW H vey 3T awr w@Emr Hr
IR f@ws Srar ¢

e Ioal %!%I
I. ATUTC 2. B@WcC
3. ATYUTB 4. CHad

The following statements are given

regarding the agostic interaction C—H---Ir

observed in [1r(Ph;P):Cl].

A. Upficld 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

l. AandC 2. BandC

3. Aand B 4, Conly

HEAT Ki[CrCN)g] (A), Ki[Fe(CN)y] (B),
K[Co(CN);] (C), TT Ky[Mn(CN)g] (D), H &
S anet Tow faeger w@anfad €, 9% &
. A BEUIC 2. B,CEUD
3. AGUTD 4, BAUTC

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

. A,Band C 2. B.CandD
3. AandD 4. Band C

e feeafee & afey e A aig
It B He FET aU Bfecda @
ﬁ%gﬁ?ﬁw@ﬁ#@mm%
1. 2Cu” duT6 2. 2FT @UTS
3. 2Cu dure 4. Fe'' @UT3



81.  The total number of metal ions and the

number of coordinated imidazole units of

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

i. 2Cu” and 6 2. 2F¢”and5

3. 2Cy and 6 4. Feand3

82. oY & N1 WRwaT & Py F I9RYF o T
n AU F Qv Afafla F @ o
I gefar &

Ph
M(c) -» L{c) TR-T M(n) - L(a*)
L{m) — M{n) 4T L(n) - M(m)
L{n) = M(r) YT L(5) - M(x)
4, L) > M(o) aur M(r) — L(n*)

b e

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

Ph
PhaP._ C/
or—| 1324
Pn P C
\Ph

L. M(o) — L{o) and M(x) - L(n*)
2. L(&) = M(n) and L(r) - M(r)
3. L{n) = M(r) and L(c) - M(r)
4. L(n) = M(o) and M(m) - L(n*)

R T & A R o wward, M
1. Zn 2. Sn
3. Cu 4, Fe

UF W # U e M @ veERE w9
NMR #%3 §| HEATR0T 0 g Fe T
EPRMHMWEM%EE dur g, =
20 &1 #e @ Wil #1 sqar dEa &

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
g1 = 2.0. Mbssbauer spectroscopy cannot
characterise the metal complex. The M is

l. Zn 2. Sn

3. Cu 4. Fe

I8 REd & TR HONTA [BH, >
AT &

1. elose - GCTAT

2. arachno - §ITT

3. hypo - TG

4. nido - GTIAT

According to Wade's theory the anion
[Bi:Hiz]* adopts

1. closo - structure

2. arachno - structure

3. hypo - structure

4. nido - structure

s Oy WFET IR 91T F €T H [@HT
PbR; [R = 2,6-CH3(2.6-'"PrsCeHa)] & fT
gaifos wamdy w@vaer &

‘.
i



86.
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Considering the inert pair effect on lead. the
most probable structure of PbR: [R =
2.6"'(:(,!' l_:(E,G*'l’l‘gC(.l l_'l. ]3 | is

g

I

n-—»n*

o
Wﬂml{!hynn IX_)
(ON

Ma(ILO)ICL e s d > d 1
[Co{IL0)]C1, 1(() ﬁum sfoaitad J >d
) |M L. a::-’tm |

_ﬂ%’f_m g

el !'-J

4'

(D)-(A). (iD)-(C) & (iii)-(1B)
(1)-(D), (ii)-(1B) TAT (iii)~(C)
(i)-(A), (iD-(C) T (iii)-(D)
(1)-(A), (i)-(B) T (iii)-(C)

Match the complexes given in column T with
the electronic transitions (mainly responsible
for their colours) listed in column 11

(1) [c‘)(“zo)ek L

- - - '

o) +::run forbiddend > d

[ 1 L 1 _ o i
(0] +lc(ll}-pmlnqmrphynnlx (A) x>t |
[(u) 'll\v'l:'l(]liﬂ)\.,]cl1 M) |spinallowedd >d ‘
|
-

@) (Mo L champetmnsfer

The correct answer is.

1. (i)-(A), (i))-(C) and (iii)-(B)

2.
3.
4.

(1)-(D). (i1)~(13) and (iii)-(C)
(i)-(A), (i)-(C) and (iii)-(D)
(i)-(A), (ii)-(B) and (iii)«(C)

87.

87.

§8.

88.

89.

frfaf@a : A, [Mn(n*-Cp)(CO);. B. [Os(n’™
Cpxl. €. [Ru(n*-Cp)] @4 D. [Fe(n*-Cphl, 7
¥ WP BFF cp Mo FA: FEIE
affEe aur -aiREd €, 9@ ¢

. DAUTA 2. DB

3. CEATA 4, CHUTB

Amongst the following:  A. [Mn(ns-
CPNCOXI. B. [Os(n*Cp)]. C. [Ru(n’-Cp)]
and D. [Fe(n’-Cp)s]. the compounds with
most shiclded and deshiclded Cp protons
respeetively, are

1. Dand A 2. DandB

4. Cand B

-

3. Cand A

AT @ Ar- R (G 378) F FAEER
freiaesr wear 8, 99

Ph Ph
N
'\P /AP
7\
PhH Ph
I. 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
f-‘h\p
\pd/Ar
A / R
o \
Ph
I. R=Cll; 2. R =CH:Ph

3. R=CIH,COPh 4. R=CIHCF;

S A F & W 1.0, F TG AEIH
# fraat @ @ew B # R Y

Wmtrm ¥ fAasd
& A L0 TR T B 30 T

L 3t 3t AT | (a) [FACN)GT > [FACN)]
I e 3 S EIeT | (b) [Fe(CN)lY > [Fe(CN)[ |
(€) MnOy > Mn*! ,

|u| HFT 3 T
| Mn* - > Mn*'

V. 8T A A

HET 36K €



89,

90.

90.

I = (@); 11 = (b); 11 = (¢); IV - (d)
[ (b); I1—(d); 11T - (c): IV — (a)
I=(e); 11 = (d); 1T - (b); IV — (a)
I (d); 11— (a); 111 — (c); IV — (b)

==

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

24

Azactionof 11,0, ) B: type of reaction
L Oxidationinacid | (a) [Fe(CN),I*~ —> [FLCN),]*
I Oxidationinbase | (b)|Fo(CN),J* - [F(CN), [
Il Reductioninacid  |(¢) MnQ,~ —» Mn?'
IV Reductioninbase | (d)Mn?' —» Mn*'

The correct answer is

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

-F-khJ!“J-—

A S Ivafds RAeva & g sae @
TOAGH HHTTAT &, 9% &

Ph
Ph,\P p
oM
Y CHy
P ph
A

T

(=]

CHy

CH
3 Hac/\/ 3

CHa

HaC Ha

The least probable product from A on
reductive elimination is

Ph
Ph\ /

P
< \M/\/CH3
N
RC CH;s
PH’ Ph
A

et

CH
H3c/\\/ 8
CHy

TR

CHy

HaC CHy

91. Prafafas @fFEmt & 5o $r Rt
CGETL

(i) 2H0 + Ca — Ca™ +20H +H,

(i) nH,O + CI' = [CI(H,0),]

(iii) 6H,0 + Mg™ — [Ma(H,0), ]

(iv) 2H,0 + 2F; — 4HF + 0,

91.

mmﬁmﬁﬂﬁgﬁwg

12

L3

(i) TR, (if) T (iii) T 24T (iv)

klepinc

(i) 3R, (ii) &I, (iii) 3% 27 (iv)

AT

(1) 3TFe, (i1) TFHIRREE. (iii) TSI aur
(iv) &TIT

(i) &TIR, (i) 39T, (iii) HTFHFRF 2T

(iv) &TT

Water plays different roles in the following
reactions.

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

(i) 6H,0 + Mg — [Mg(H,0),]*

(iv) 2H,O + 2F, —» 4HF + 0,

The correct role of water in each reaction is

2.

3

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

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

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

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



92

92.

25

. FFA [Fe(phen):(NCS),] (phen = 1,10-
phenanthroline) Fuer Rfomar fveraror gxifar
¥ SEH 250 YT 150 K X CFSE T pr &,
HHA
1. 044,490 BM @24 4, 0.00 BM
2. 244,290 BMAYUT0.4 4, 1.77 BM
3. 24 A, 0.00 BM @UT0.4 4,,4.90 BM
4. 124,490 BMAUT2.4 4,,0.00 BM

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

l. 044,490 BMand 2.4 4,0.00 BM
2.24A4,290BMand 0.4 A4, 1.77 BM
3.24A,0.00 BMand 0.4 A, 4.90 BM

4. 1.2 A,.4.90 BMand 2.4 A4, 0.00 BM

93.

£t
Et El
(R33N 1,5- evclooctadienc) =
1El—=—+F€t «CO; N l
£l OAO

sREFT wUiaRoT & fav PEfaf@a syl
b= o die s g 1= g

A. Ni(PRy)s (1,5-cyclooctadiene) & CO,
U &l §
B. CO,& @AY= g ¢
C. Et—==—Et Fy ¥ gar &
TEY Ieal &
I. AduTB 2. BAUC
3. CAur A 4, A.BdaC
El!
2 Et-==—E +CO; ‘“"""N""'5""“"‘“"“""““3..'51jljmilﬂ
e o7 o

For the above canversion, which of the
following statements are correet?

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

3. Insertion of CO, occurs

C. Inscrtion of Et—==—E takes place

The correct answer is
. Aand B
3. Cand A

2. BandC
4. A,BandC

94, Br=fafag yAFaEt & $7 J 35
HET IUE

1.1. SOCly,
HO,C ii. NaN5, MeOH
o) 2. t-BuOK
3. Hy0"
I 2.
: 0
= NH
HDZIC'--...\“ R
HO,C
3 4.
HO,C . = H
iy 2 HORC I~ N
0 | (6]
f H

94. The major product formed in the following

reaction sequence is

1.1. SOCl,,
HO,C i, NaN4, MeOH
0 2. t-BuOK
7 3. Hs0"
I 2.
20
L NH
Hozc‘_%f
HO,C
3 4.
HOC - H
iy : N HOQC" N
: = \)___0
g i



95. Jfeaw & fav vafafas st w fex

95.

96.

ST

A. U0 & 3138 10, &1 31« gerar &
IEATTITA Bl &

B.U & U;04, FaIfls Tl mewres ¥

C. [UOs(NO;):(H:0),].4H.0 7 U &$r gA=ag
HEW @ ¢

D.vo, ¥faw &

@ Fu oAy ¥

l. A.BIUTD 2. A CTUD
3. B,CTUTD 4. A BIUTC

Consider the following statements with

respect to uranium

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

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

C. Coordination number of U in
[U'Og(NO‘;)g(I 130)3J4“10 1$ six

D. UO,™ is lincar

The correct set of statements is

. A.BandD 2. A CandD
3. B,CandD 4. A,BandC
(NH ), [Ce(NO,), ] (2) & fore eafafae

FUAT W AR fehv
A. Ce &1 FHeGT HEam 12 §
B. Z JTIFahT ¢

C. Z U 3merdiaor dfssds ¢

D.ZF F PhiPO HfBfFaT v wper et 3

fﬁmﬁ&#wmmmﬁ

HEY FUA &
l. ABIUTC 2. B,ATUTD
3. B.Caurp 4. A.CEUTD

96. Consider the following statements for

(NH.):[Ce(NOs)] (7)

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

26

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

for Ce,
The correct statements are
. A,BandC 2. B,AandD
3. B,CandD 4. A.CandD

97. frfafla afdfrar w97 & #er 3= A

aur BE
R
R=0H R =Me
A
NaNH, NaNH,
NH; (1) NH; (1)
OH e Ma
1oas o= [+
.\‘_//"\NH; ;H -.\ﬁ._.__NH?
[ B
I i
TRy
2. A= | B=
7 .
NH, itz
T on o
3 A= I/ \\j + |"'J'\“-\| B= !/ \:‘; + |/I§‘-s|
~ i
i A b AN
NH2 MR, NH; NHa
(1n (1:1)
OH Me
4 A= |’| = B=
97. The major products A and B in the following
reaction sequence are
R
R =0H R=Me
A
NaNH, NaNH,
NH; (1) NH; (1)
OF Ti Me
1 A= Il“-ﬁl B= “/: . | xj
N N2
NH, N3 “TNH
(1)
QH Me
R [
2. A= | B= ‘I./\w
rL/H, S,



4 oH PN me
3. a= | By I /“\b] g= [ ] & N
g P N !l\r/’!h
;QH; “hNHg NH, ‘NH;
(1:1) .1
OH Me
4. a= ]AE“ B [
. . e
‘\//\NH? NH,

98. frfaf@a wfefRar FA & JEa 300 A
dur BE

ay. KOH

o o]
[ + —_—
HN A ElochJ\’COEEl n

reflux

COH COM
1. A= M | B= M
CO,Et COM

N N
§ CO,H d CO,H
2 Y 2
2. a= }N&coga == m
H H
\ CO,Et ? CO,H
= = \
3.A @;ﬁ\COZH B /Nf
H -
\_SiOgEt >
= B= [ \
4' A LNN CO,H \N>
H H

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

ag. KOH

o} ag. KOH
e:o;cj\-’cc’ﬁ‘ =

o
HaN A

\ COH COH
= = / \
1.4 Z{N_g\cozet . ZN"\“COEH
H H

reflux

ag. KOH

CO,H % CO,H
2. A= z/ ﬁ\coza B= -/N§

‘N

H H

_ },CO?Et \ CO,H
3. A= \ B= /J/ 3

N “CO5H N

H H

CO,Et \

4 A= ?f \ B= / \

N/M"‘CO (= \N/

H H

99. fafaf@a sfdfear & scoe &g 3002 &

AcO p-TsNH-NH,
AcOH
O -
NaBH:CN
1. 2.
ACO\i K/L\
3 4,
AcO
AcO

T
A

99. The major product formed in the following
reaction is

AcO p-TsNH-NH;
AcOH

NaBH3CN
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& ‘OMe
4 A= >\/“\-T’*‘q:
O S Nome

= R ~
B oH U
SN
S omMe
AN
s \éH )
7 OMe

101. Pwfaf@a sfdfsar # oo 7eg seure @
co. AcO Pd(OAC),
PPh:,. EtN
| /‘\. CH3CN
100. fr=ifaf@a sfdfrar # & g 30 § L
0.5 equiv. PhC{Me),00H
/m\ 1.0 equiv. Ti(O'Pr);
H OMe 1.2 equiv. (-}-DIPT _ Ph
CH,Cl, 20 °C H [

[P -~ e TP R .

1A= YOS ae 7 2 1) -
OH {-\.\‘)?‘\OMB O S ome H

o

e =8 /\“/\
2. A= ‘>1 T 8= OH C\ o

N OH S ZNowe OMe H [—‘F’h
8 am LTy i ) 8= NéH | N

. OH S ome ~ “ome

P> e - H
4. A= e L) B= b I 4.

=7 OMe OMe HO\Q/\
r:JAPh
100. The major products formed in the following Ac
reaction are
0.5 equiv. PhC(Me),O00H
1.0 equiv. TI(O'Pr), 101. The major product formed in the following

o,
i éH i
7 OMe

1.2 equiv. (-)-DIPT
CH,Cl, -20 °C

reaction is

O

Pd(OAc),
_PPhg, EtN_

" CHCN
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1. 8 @
Ph Me., R Me KH Br PhyP -~
A 7 THF A ?
HO Me n-Buly
ﬁA 18-crr(:wn-8 0°C
2 Me e
Ph 1. A= Me ~ | :'-. _CHO Bz Me o~ A S~
I:’ r Me gﬂe
- -N
Mo Me
0 2 a= Mo 1 cHo ge Meeom_ 1
H | I ]
Me Me
3.
Ph
H [——- Me Me

4 4 a= Me I cio  g= Mo~ 1
HO 5 ME H‘!‘E :
N~ Ph
i 103. fAw=faf@a yfafsar & [ a9f a3 &
0
Br.
102. rafaf@a Ffafrast & 3o @+ ar l\- NH, -
. NaOH
AET 379G AT BE NS
e
Me..’_CMe it L PhyP . | FEHT 3o 2-FHRIRRE-3-0afer ¥
HO™ e s pous Iy F ada Fugadt g@ar ¥
. 2. gHE 391G 2-F RS e-3-tfe §
w be IR 3BRFTr & Aow weaad awar €
1. A= Me. -~ -~ _.CHO B= Me .~ e T -
A;fm T 3. ZUH IS 2SI eaTes
st sfafrar 3 averse ST Aeaadt
It
2 A= Me v h"o”/CHQ B= Me ,A 'a T m gl
e e L 4. TH UG 2-FEIHRNTARICHARS & qur
- o HRTRTr A Feow-Rees o &
3 A= Me_o~ A _cHo  ga Me s~
ﬁ! ﬂ::lh‘.‘

103. The correct statement about the following

rlte Me reaction is
WO I IR T S A"

BI'2
| = NH,
102. The major products A and B formed in the N/ . NaOH

following reactions are




104.

104.

30

1. The product is 2-fluoropyridin-3-amine 0

o
flpd reaction _im'olvcs nitrcr'm' imcrmc'diatc P e )K . M&E
2. The product is 2-fluoropyridin-3-amine ' [ ] \\/J\*:‘ oH
and reaction involves radical intermediate D i vt f\\
3. The product is 2—!1gdr0xynil;:flinamidc :nd cl) S
reaction involves benzyne-like intermediate 4 S o= |
: . s A= TR B=
4. The product is 2-hydroxynicotinamide and j \I —\’;}_I\l)
reaction involves addition-climination el
mechanism
esfafaa afftsamt & staes B arer 105. Peafaf@a sarater & gyardt s & fae
ATY 391G ATUT BE Y ffTaS T A ¥
o] T 1. PdCly, CuCl O (@]
1] . Li, NHy () A O, DMF:lﬁ___ 5 CO,Me
ii. allyl bromide 2. ethanolic KOH
-
(@] A
1.A= = B= C‘T‘Q ' 1 1. i. a) NaOMe, Mel; b) NaCl, 3fer DMSO, 160 °C:
A )n\r ii. @) LDA, -78 °C, TMSCI; b) --BuCl, TiCl,, 50°C
& 0 2. i, a) NaOMe. Mel: b) ST NaOH d@aard HCi,
2 ias % i e OH arT
ii. a) EuN, TMSCI, rt; b) +-BuCl, TiCly, 50 °C
Me. 3. i LDA, r-BuCl; ii. LDA. Mel; iii. ST NaOH
j 1t deardrd. HCl, a9
3. A= %/'" ~ B= Me, ) . o .
/_(\J T o 4. i.a) NaCl, IaT DMSO, 160 °C; b) NaH, -BuCl
A ii. a) FRTE, H'; b) Mel Te92@d. H;0'
o . | 105. The correct set of reagents to effect the
4 A= ‘\v’b B= following transformation is
H
0 0]
The major products A and B formed in the CO,Me
following reactions arc¢
e 1. PdCl,, CuCl
. Li, NH;, q)__ 0. DMﬁ-HQO s g 1. i.a) NaOMe, Mel: b) NaCl. wet DMSO, 160 °C:
| t. ally] brorride 2. ethanalic KOH ii.a) LDA, -78 "C, TMSCL: b) 1-BuCl, TiCl..
50°C
0 . 2. i. a) NaOMe, Mel: b) aq. NaOH then HCI, heat
1.a= N / ge =l ii. a) EGN, TMSCI, rt; b) -BuCl, TiCly, 50 °C
A 3. i. LDA, -BuCl: ii. LDA, Mel; iii. ag. NaOH
then HCIL heat
o 4. i. a) NaCl, wet DMSO, 160 °C; b) NaH,
? | -BuCl
2 A= \\/DO 8= X\/O” ii. a) morpholine, H'; b) Mel then H:0"
Me



106. % FEifa®w e PR waga
IR (cm™): 1680
'HNMR (CDCLy): 6 7.66 (m, 111), 7.60 (m, 1H),
7.10 (m. 1H). 2.50 (s, 31)
“C NMR (CDCly): 8 190, 144, 134, 132, 128, 28
m/z (EI): 126 (M", 100%), 128 (M"+2, 4.9%)
g s 6 d@ymer @

1.

(5]

OAc

[®)

3 4.
o~ ~COMe s
0

106. An organic compound shows following
spectral data;
IR (em™): 1680
"M NMR (CDCH): & 7.66 (m. 1H), 7.60 (m,
IH), 7.10 (m. 1H), 2.50 (s, 3H)

C 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

. 2.
OAc i\

0

3 4.
Dhcome Oy
0 COzME S
(0]

107. FPr=fofaa sfafear & svgafdst (A aur
[B] &T | Fogerd §

h Paclh PR, 7SS
NAO ———a {[A) ) | &
- N h
H L L

S/15 CRS/15—1BH—3A

31

= Xy A8
© cl
1. A= @ cl B= !Cﬁ’ Cl
H

ITJ OP(Q)Cl, E\CI
H o]
= S
2 Q BCx
P(O)Cl, P(O)Cl;
=3
e
3. A= @ e B= ] =
. N™ "OP{O)Cl, =
| N Cl
H
[ (o°
4.8= Syo B Nopd
g I L Cl
P(O)CIz H O

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

,‘\j POCH o~

QOcCl PR™ "NH,
EI;I s w ——e [ —— @ .
H

N ﬁ Pn
1 ﬂ/(? ci® I@“\ CIG::
= R E = -

- A “NTTOP(0)Cl 8 N E:c;
H H O
= R -

£ By
2. A= IT“ \0 B= w cl
P(O)Cl; P(0)Cl
=
@ c® A
A= “Xoroe, BT L
| N~ °Cl
H
oL e
Aam o S
P(O)CI, H O
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108. fr=ifaf@a JfRHaT w7 & 7T 30958 & Z: o
2
NHAc
Br OH ACHN TS i
S \
N Pd{OAc); Pd(OAc); N
‘Ts PPhy, EtaN PPhg, EtaN {
Ts
| 3.
COzMe OH CO,Me
ACHN” = = =
NHACc
N N
N N
Ts Ts
2 4,
CO;Me OH
AcHN™ ™S — CO,Me
=
N NHAC
N N
Ts
N
¥ Ts
CO,Me
‘\ —
NHAc . :
N 109. Tafaf@a el w7 7 3o 76
N.“ 3c9 AT BE
* o i. PhMgB
i gBr
OH cul NaOEt
CO,Me Me ii. HyO* Br,
X

108. The major product of the following reaction

: 0 0
sequence 1s ‘U\
B )\HM OH 2. As Q Me B= Of‘\cmer
CO,Me P N Ph Ph
b 0 0
N Pd(OAc), Pd(OAc), Br
Ts PPha, EtsN PPhs, EtsN B s - Bc = -

1. Ph
CO:ME OH 0 o
ACHNT = U Bril
N
h Ph
N P
Ts

$/15 CRS/15—1BH—3B



109. The major products A and B in the following
synthetic sequence arc

o) i. PhMgBr
Cul NaOEt
Me ii. HyO* Br,

d

e
h
L
Ph
o)
3. A Cfl‘rwe B=
Ph

2. A=

E:3r
Goe
Ph
(0]
JL oril
4, A= Q Me B= " Me
Ph Ph

110. PeafafEs sfafem & seomr 7eg 3e0rg &
0
hv, acetone

| ]

H

1. 2.
Me
O

O

3. 4.
@]
Me
(0]

110. The major product formed in the following
reaction is

i |
|
1. A dLM B= O:“‘CHzar
P Ph
0

33

0
hv, acetone
| -
H
1. 2.
Me
0% % \
3. 4.

o)

:

Me

111. %ﬁﬁmﬁaﬁmmﬁmw
3E &

(6]
NH5

1. (Boc),0, pyridine

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

OH
Tsso’““T’l“v’“\

NHBoc

OH
Boco’\]/'\/\

NHTBS
OH

TBSO
NHBoc

OH

BocO
NHTBS



111. The major product formed in the following

112,

reaction sequence is

@]

1. (Boc);0, pyridine

I SN

NH,
EtOH, -78 °C

OH

Tsso/ﬁ)\/\

NHBoc

|35

OH

Boco/\l/l\/\

NHTBS

TBSO
NHBoc

C:}H

BocO
NHTBS

2. TBSCI, Imidazole
3. LIAIH(Ot-Bu),

ffaf@a afRfear w0 & v 3fwdet

FT HATT A FUT {ET 3G B §

o A 0 0 HaN-NH;
rzuogc’lk E0,C
(/
1. A: LIHMDS, AcCl B8 -
: ' Etozc’i N

. neBul P /
2. A:n-Buli, AcCl B ElOZCJ‘\
OH
3. A: LIHMDS, AcOEt B= Z
N
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OH
4. A:n-Buli, AcOEt B= 2 OH

I/. :

%, -N
,’/J\-N
112, The correct reagent combination A and the

major product B in the following reaction
sequence are

A 6 0O HaN-NH,

0
= S | e e
Eto,c’k ElOzC/I\/U\

i

1. A: LIHMDS, AcCl B= J N
I I EtOEC‘_\"N'N
H
-
. A:n-Buli, AcC! B=
2. A:n-Buli AcC ElOQC"‘\N'N
H
OH
‘__OH
3. A: LIHMDS, AcOEt B= AN
/‘Q;-N.N
OH
4. A:n-BuLi, AcOE! B= /\l,OH
N
Ay

113, fr=faf@a afatear # so9e=r geg 30

0]
> Cp‘ AN Me
o \ Ti Al
\ /4 co’ of Me
H 0 pyridine, toluene, - 40 °C

PhMeZSi\’;\ COOEt
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113. 7
reaction is

PhMe,Sir..
EtOOC"

114, PrafRf@a # ¥ segwns Swd gwgurar
# S duR-ale-AW B §, 96 ¢

I'he major product lormed in the following

b

PhMe;Si \}COOEI

PhMeZSi"r-.
EtOOC™ =
00C”%_

0 Cp Me
o ;Ti:'\(‘Al‘_
I\ Cp CI Me
pyridine, toluene, - 40 °C

o

114. The hydrocarbon among the following having

conformationally locked chair-boat-chair form



3.
H H
A H
4,
H H
H H

115, Pafafaa sf@fva w0 & a7 s ¢

Me

)%OTIPS

Me

0]

No

hv,

vycor filter
CICH,CH,CI, 80 °C
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115. The major product in the following reaction

sequence is
Me
0
N hy, >—:—OTIPS
Me
vycor filter

CICH,CH,Cl, 80 °C

116. Forfaf@ea sifffhar # s a:B:C
(R Fda e §)

Br

B
5 AIBN . :
O _Céh i ’ O . J,
heat A B c
[ P i 2. 1220
3 24 4, 3:2:1
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116. In the following reaction, the ratio of A:B:C
is (* indicates labelled carbon)

NBS Br Br 8r
AIBN .

O & 0 00
heat A B c

I. L:1:1 2, 121

3. 2:L:1 4, 3:2:1

117. Ariredfer =gees W Frfaf@a aafs
FH W 3¢9 HEY 379G ¢

1 Brz
2. NaOEt, EtOH

I O 3. KOH, EtOH

2.
2};2:“
3. 4.
\

OEt

1.

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

1. Bry
2. NaOEt, EtOH
| O 3. KOH, EtOH

CO,H

3 4,
™
OEt

. I A HAEIT A TUT B&H DMF &

NaN; & @y @1 f&Far arar & | esfaf@a
# T wd I €

O,NMB; QNMQ; O,N Me; QNM%
“Br Br Ny Ny
A B c D

l. AYSIRIA: S DT B FHRIE: Y& C
&ar &

2. AYRAMAE Baor caur ByERE: Y€ C
&ar &

3. AYERI: g C aur BIR@AF @yor C
&ar &

4. AYHRIA: Y& D U BIRAF @Faor b
& &

. Optically pure isomers A and B were heated

with NaN; in DMF. The correct statement

from the following is
NMe, NMe, O,NM&; CENMez

O:Br (Iﬂr "Ny Na
A B c 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.



119.

119.

120.

120.

(o]
MOA H w\cm
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UF gfautAns 3] & anfPaw anfdew @
AT 3T & wdeT 180° F gl & W
IHHT TS FEd Sar ¢l nfde ¥

. g 2. m

3. &8 4. @

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. ¢

fArafai@a wiaf¥s &7 & Aqur BHr
AR g

9 1. PhyP=CHCO,Me

MQ/ - H W\CHO

2. heat

1. A= N e o grQ
0

o) OAc

ii, HyO*

H

-\(j/‘x "'CQZMB

2. A= J"—n/N

0
M H | H
Me., M
" AcOAN’\/\b ‘NN
% N H y, ‘8= H L

MeO,C

H H

~ ey
4. A= qNO*CQZMe B= (T?:j/‘CH,OH
o}

(o]

Structures of A and B in the following synthetic
sequence are

1. PhyP=CHCOMe
LRI s i I
2. heat

1. A= N Gl B N
- -— \\ -—
o OAc o}

i LiAlH,
e —
ii. Hyo"

I LiAIH,

121.

121.

H

- \\-"f?-:_'\\ - Hv,-.‘___ﬁ
A= | "1CO,Me B= - \
2. {.\II/N-/ k /\N.._,/ CHL0H
o]
(o]
- JO —~ H Me I -~ 3
3 A= AO” \:.-'\\,- \L’L‘; - ‘:‘,/\-J \J_,‘
MeG,C HOH,C
= o
4, A= | n_ ~COMe B= | ’N_ﬂ_-""CHzOH
’ G
i
0 o

ﬁmﬁf@amﬂﬁmmﬁiwmﬁ
TIHAT B

COQME
)%/\)\/\/ﬁ
'\.Nz

H,
HOM&'}@\
n CO,Me

1. Cul

2. Se0,

2.
HO Me, H._ .
M
H CO,Me
3.
Home, T,
H CO,Me
4

HO
Me i
O
H COzMe

Structure of the major product in the following
synthetic sequence is

CO;Me
M
\Nz

1. Cul

2. SEOZ



122.

122.

HI
)
H CO,Me

2.
HO Me, H,
M
H CO,Me
3k
HO Me H,_
)\\\/;\\\‘\'@\
H." COQMG
4

HO
; Me H
= o
= COzf\ﬁe

Ad7 F AT IR TfFg g@Eg A o
r@seArg s 7 3 8

Ty | E]8Cs [ 3C: [ 684 | 60y

Al L[ [T [ X'z

As | ] | | ] -1 ]

E [2]-1 [2 [0 [0 [27%
e

T, (30 [=1 T2 1R Ry
R,

T, 3]0 [=1 [=1 [t |xyz
XY Y2,
X

I, E+A, 2. E4A;

3. “T 4. ‘T

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

Td E SC’; 3(:3 654 Gﬂd N
Ay | L[] I | 1 Xty
As |1 | | -1 | -1 ]
E [2[-t |2 [0 |0 |27

y’, y?
Ty 1310 -1 1 -1 | Ry Ry,

R,
T 13 (0 =L |=1 |1 X, ¥, %

XV, yz

7X
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123.

123.

124,

124.

125.

g # 3 gafRa eI &
l. CH, 2. CHyCI
3. CH,Ch 4. CCl

The symmetric rotor among the following is

1. CH, 2.
3. CHCl,

CH;ClI
4. CCly

gfauzenors gt # e saear A
faatseT Fanat & e e wE iR
aed @ fHar o HaT &, 96 6

I. HgEE FEcAdr

2. IavEFd TECAAr

UV-72T TFgfadr

4. TFAY FFCAAT

fad

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

1. microwave spectroscopy

2. infrared spectroscopy

3. UV-visible absorption spectroscopy

4. X-ray spectroscopy

afafag syt § & Sla-ar awaa 2

|. Ty gRiOE U WEATAT T Hod 2l
. ZAEeIAF Tl Bed # Fored AR A
frefa & afge|

. TorY AR Her ua ARy Rue e
&F TIF g gl

. Faex o g F uas fAEed
FT G FIGT B

(]

lad

=

. Which of the following statements is

INCORREC'T?
[. A Slater determinant is an antisymmetrized
wavelunction

2. Electronic waveiunction should be
represented by Slater determinants

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

4. A Slater determinant obeys the Pauli
exclusion principle
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126.

127,

127,

128.

128.

'Haur "N & FgFeg g0t FAA: 5.6 aUT
0.40 &1 A NMR FIFIHRT & gradhy &
F W FER cualRRyg fear sma & ent

T HeAE 700 MHz W @, @@ N &
o R

I 1750 MHz 2. 700 MHz

3. 125 MHz 4. 50 MHz

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

1. 1750 MHz 2
3. 125 MHz 4.

700 MHz
50 MHz

o ey 15725'3s' @r Be fr yuA

Ieaforg 3aew F Qv g2 wdis &
LS, 2. s
3. ISu 4 '5|;2

The term symbol for the first excited state of
Be with the clectronic configuration 152s'3s'
is

L8 2.
3. 'Sy 4.

38,
*Si

U FOT H GUH Scafod  daEdr 3R
froras 3w v ST & AR H geen
$iforr 5w g @fFAT 87 () 1-d TFF 7 (A),
(i) 2-d STFE F (A;) TUT (iii) 3-d TFE H(A)!
A ST &F glE aww & a6
g1 et areat #F st A AL A TUT A F

HEG HE HEY B
I. .A|)Ag).{33 2.
3; &3}A;>ﬂ| 4.

A== M
As> A > As

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
squarec box (A;) and (iii) a 3-d cubic box
(A3). Assume the length of cach of the boxes
is the same. The correct relation between
the energy differences Ay, A, and A for the
three cases is

. A>A>A; 2.
3. Ma> A A 4.

A= A= As
AR AT =AY
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129.

129,

130.

130.

131.

FFGET [x, [x, p,]]1 FT AT B
1. ihx 2. -ih
3. ih 4. 0

The value of the commutator [x, [x, p,]] is
I, ihx 2. —ih
3. ih 4. 0

By &7 o gy & R F w e &
yafa @ fraR ff5w) s Ja ey A9 &
T AS (B-C) ora® e@rr & o & @ &

ATy, Vy)

Adiabatic

N
rocess
b p
C (T3; V1} h B (Tll VI)
v

5 1, T1 Ta
1. Rln_r—3 2. Rln-_r—:
- VZ Y__{
3. Rln;}—l 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

A lTlJ V],)

Adiabatic

rocess
p p
Vv
T, T3
1 Riln ﬁ 2. Rln T
Vv, Vi
3. R ln-\;—; 4. Rln v

YT & Tued Jur vEgfAe @se & @9y
ZTT arely ISATTTAdT HHEToT ¥



131.

132.

132.

133,

133.

|. freg-geraleest FHIEHOT
. Forew-ggw g

. SA-UTRAA FHEHOT

! émé—gﬂmammw

L% T o ]

=

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. Decbye-Hiickel equation

I wigar () F v X Ruas dr &
logz- = =4 x 0.51(1)"/? | Frwrfofla

At & @ s IudEs g #@7
HTEIOT Sl &2

. S04 + I

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

3. CHsCOOC:H; + OH

4. U+ Br + H.0,

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

log}% = —4 % 0.51(/)"/%. Which of the
following recactions follows the above
equation?

L. §;0 + I°

2. Co(NHy)sBr*' + OH
3. CH:COOC;H;s + OF
4, Il + Br + ”30*

UE §dg W g arenr aifafRar
| H H
Lo
H, + §—§— =—= §—S5—
H H T |
—-é—tl‘;-— slow, 5§ + H

& T, W, & 7y g W T @A ©
. [Ha] & 2, 1[H)) &

3. [H]" & 4. U &

For a reaction on a surface
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134

134.

135.

| ] 11
H H T
cofol. B _f 4 m

At low pressure of H,, the rate is proportional
to

1. [Ha] 2. 1[H:]

3. [Hy]"? 4. 1/[Ha]"

|-d HEET FF AT TS F arAr, TAR
((x)) TUT TAI ((p)) ¥ &F 3T AT F
fore &t e B

1. (X) £ 0 AT (p)7 0

2. ()= 0Teqd (M #0

3. {x)y=07UT (p)=0

4. ()7 09=d (p) =0

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

. (x)# O and (p)£ 0

L x)=0but (p)#0

L x)=0and (p)=0

. (X)#£0but(p)=0

£ W N

FPFFIET CHye) + 2H.0(g) = COs(g) -
4H15(e) TUT CO(2) + Ha0(g) = COs(g) + Ha(g) F
far gy fBRis HAw K, ar K. 8l
HRFBYT Cliyg) + 11:0(g) = CO(g) + 3Hi(g) F

fo s &)
L KK 2. KK,
3. Ki/Ka 4. KK,

. The equilibrium constants for the reactions

CHiy(g) + 2H,0(g) = COx(g) + 4Ha(g) and
CO(g) + H.0(g) = CO,(g)+ Ha(g) are K, and
K, respectively. The equilibrium constant for
the reaction CHy(g) + H:O(g) = CO(g) +
3s(g) is

I, Ki*Ks; &
3. Ki/Ky 4.

K=K,
Ks-K,



136.

136.

137.

137.

138.

138.

WFHUT Havw f@ged & IER, vE e
mmmtmwsﬁwm
e Uk NWF gHAUT EEyr g

A € & fAv v gdaeurardr o fr ag
oy fAsar & B

L TH® 2. 1'%

3. TR 4. T Ve

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

. 2. 1 )
A 4 T

foega verfas da & R & v aw w
fovetar &1

. AGIMFT
3. AS/nF 4.

I

All/nF
AS/nET

The temperature-dependence of an
electrochemical cell potential is

. AG/nFT 2. AllF
3. AS/nF 4. AS/nIT

WRtE 3Fa & I RO Rgas &
v, arwar qow T @ nEed F AR
Al #, Pesfaf@a | g gw
1.71 x 107%,1.77 x 107%,1.79 x 1075 gar
L73:% 1075,
g1 HTHET FT "o Raee g o &
T, a% &
1. 0.010%107% —0.019 x 1075

0.020 x 1075 — 0.029 x 10°%

0.030 x 107° — 0.039 x 1075
0.040 x 107% — 0.049 x 1075

& v

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

1.71x 107%,1.77 x 107%,1.79 X 107 and
1.73:% 1075,
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139.

140.

140.

141.

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

1. 0.010 %X 107° - 0.019 x 1075

. 0.020 % 107° — 0.029 x 1053

. 0.030x 1077 -=0.039 x 105

. 0.040 x 1075 — 0.049 x 1075

ed 12

B

. dlecHEAR  gAUT H yfaRy g @

are ftafaa & @ Oy & 8 &
el (N - Folt f Fa wE& = T Fr
fause were), g §

L N & & gfdemge

N N & afaeurae

(N @ 1T giaemgs

ManNY @ N & gfaeuas

i b2

ol

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

. Replace by f/N!

. Replace ¥ by fY/N!

. Replace f by f/In(N!)

Replace (¥ by f¥/In(N1)

4l 1 —

F fAftag BEm § Qv ve-aor @srae
Fered (D FH FT & - AVe® | aF deg =1

gfa &or gt (k Sccwae s &)
I. BKT 2. BkT?
3. KI/B 4. kT/B?

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

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

. BKT 2,
3. K1/B 4.

BKT?
KT/B?
UF yERREEEE 3t 3 Befataa
HHTOT IR Aol Tict §
k
CyHyp + lw--.;——_~—""-[— 2C,H;
=1
ks
CiHs + Chlls ——C3Hg + C3Hy
o et arer & dgar 7 ¥ & Fgol
R X e &



141.

142,

142,

143.

/&

e &

1[CeHygl &
IV2[CaHy] M2 &

2w

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

K —
C,I_l‘[”} + hv = “‘('2[ [5

=]
ko
CyHs + CyHs ——CaHg + Gyl

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

]

. 122

- M[CeHy]
. 1Y2[C4H,0)2/2

fa el I —

fear & Grredawor was Ffega o
YA # OB & vy RO 99 (L = 1A)
1 freed & (1) a9 ¥ gfd it &
faadsr & FIor 30° ¥ BRved Y tEs

T & wFEars gl
I. a=31514 2. a=32734A-
3. a=3.034A 4, a=234644

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

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

a=3.273A-
a = 3.464 A

Fgel # e # wiRear aage ofe R

F 3Ea A & (@) 10, () 50 FUT (¢) 100 |
1. (a) 0.99, (b) 0.98, (¢) 0.90
2. (a) 0.98, (b) 0.90. (¢) 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.

Find the probability of the link in polymers
where average values of links are (a) 10.
(b) 50 and (¢) 100.

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

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

(a) 0.90, (b) 0.98, (¢) 0.99

(a) 0.90, (b) 0.99. (¢) 0.98

= L D —

U Wad IHFA & Uad & (MOI) & Traesdr-
HAF HeTATI H Areiehal Sereitenanor fdeg
a& s fiRmae R & #4ifs

S & A g gl

8T &1 Hiwgdl dedl &l

draerta & 1t & wfaeurgs del afg &
M* g g

4, 3FA FT 3STHNFEOT BT gl

fad e

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

formation of water

increase in alkali concentration

faster moving H™ being replaced by slower
moving M*

4. neutralization of acid

e [0 —
heaglh ol

. gafadr Freres fr fPuwar gRons ¥

| fo-fams deicaret & arstaes
3TRYOT &

. FraTSEr Fol fY Fr3er afy #wv

. FrEEE ol & RBeras # yfadgdar &
. Sl g FOT & e R dega
yfasdor &1

LY o ]

d=

The stability of a lyophobic colloid is the
consequence of

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

Brownian motion of the colloidal particles
insolubility of colloidal particles in solvent
clectrostatic repulsion among double-
layered colloidal particles

0 L2 D
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