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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 (233)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 3 29908 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 @ 98 (231) 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 13291 Promethium Pm 61 (147)
Chlorine Cl EF 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co £a93 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re T 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 57 83.47
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 S1 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 LT Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 7239 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 i 4.003 Tellurium Te 32 127.60
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
Iodine I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 35D Titanium T1 27 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La w4 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium L 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 2l 174.97 Yttrium Y 39 83.91
Magnesium Mg 12 24.312 Zinc /n 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
1sotopic composition was assigned a mass of 16.0000...) 1s 1.000050. (Values in parentheses represent the most stable known
1sotopes)
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SoldFele hl 3TTAQT
JehT2l ohl 4]

1.6 X 10~19]
1.67 x 10~%7kg
6.67 X 10~ *Nm?kg~-2

GEGIEL

R I CIELARECS]

8.854 X 10~ 12Fm™1
4t X 107" Hm™1

IGEEILRGEGIET

9.11 x 10~31kg
6.63 X 1073%] sec
1.6 x 1071°C
1.38 x 10~%*J /K
3.0 x 108m/sec

1.097 x 10’m™?

6.023 X 10%3mole1

8.314/K 'mole™

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light

1.6 % 10747

1.67 x 10%%ke
6.67 X 10711 Nm4kg=3
Rydberg constant
Avogadro's number
8.854 x 10" 1“Fm™1
4 X 107"Hm™1!
Molar Gas constant

9.11 x 10~ 3'kg
6.63 X 1073*] sec
1.6 x 1071°C
1.38 x 107%*J /K
3.0 X 108m/sec

1.097 X 107m~1
6.022 X 10%3mole™1

8.314/K 'mole™
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1. fOardr ke i ¢ # I8 F N T&hdT ¢
2. 29 3hel 6 G H IE FT HT ThdT ¢l

3. g1 IS SRY AT g gl |

4. g 999 A FF FAT ¢

It takes 2 hours for Tiwari and Deo to do a job.
Tiwari and Hari take 3 hours to do the same
job. Deo and Hari take 6 hours to do the same
job. Which of the following statements is

incorrect?

1. Tiwari alone can do the job 1n 3 hours
2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker

3sgel, HURT @ I Tur 9y & egel
G TAT &1 FURT T AT sgel T A il
1/3 aar foara &r afa &1 12 g1 Ife I e
Ush TTY Toldl IRFEH d g ol Gdd Ugo
Bicd Jgddl g7

. 3sgel 3R HURA el

2. T

3. hUR

4. Al T @1y

Abdul travels thrice the distance Catherine
travels, which 1s also twice the distance that
Binoy travels. Catherine’s speed 1s 1/3 of
Abdul’s speed, which 1s also 1/2 of Binoy’s
speed. If they start at the same time then who

reaches first?
1. Both Abdul and Catherine

2. Binoy
3. Catherine
4. All three together

T faferse cgafeyd 39 9erd & forv: doll &
&7 + NNt fr &7 = SR HT J&AT + 2
gl 39 YR & olled JUeh 3 (Sl Ueh gaY Al
e o) dardt & folv $or dell &1 Jear +
ofisf hr I&ar — &R Hr gEar, hdar grefe

ar 2. U
[} 4. Yo

o

I
3.
For a certain regular solid: number of faces +
number of vertices = number of edges+2. For

three such distinct (not touching each other)
objects, what 1s the total value of faces +

vertices — edges?
1. Two 2. Four

3. Six 4. Zero

AT oF H 301 =T a7 gem?

A B C D

4. What will be the next figure in the following

sequence’

5. T ded W fdeq A, B, C, D 8, T AB=5

AT, BC=12 &Y., AC=13 §#. Td AD=7 d&.
gl a9 CD & Ashedd AT g

1. 9 GHT. 2. 10 G&T.

3. 11 9. 4. 14 9&T.

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.

Then, the closest approximation of CD is
1. 9cm 2. 10 cm

3. 11 cm 4. 14 cm

b

3 I Fhl HI FEIT &7 999 HY STAH

gge 3R Y Rl T AUARA 408 TAT I
& 3l HT IUABS 28 gl FH HEAT &




§olRd TATT &I 3i& 3HIS & b T 3daT al

FH g Oder & Hid TUT &1 36 gl &
3iF g

1. 5478 2. 5748

3. 8745 4. 8475

Choose the four digit number, in which the
product of the first & fourth digits 1s 40 and the
product of the middle digits 1s 28. The
thousands digit 1s as much less than the unit
digit as the hundreds digit 1s less than the tens

digit.
1. 5478 2. 5748
3. 8745 4. 8475

W@ﬁﬂa’iﬁw GE & e T A
W 3HTHR T[T a7 &1 & Slicha &3

% &l I 3HeTdTd g7

1. 2:1 2. \3:4
3. 4:1 4. el
Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two

shaded areas?

1
1

1. 2: 2. \3:4
3. 4 4. 81

Ush HGeh Teh 30Tl H Sl | HIT I gt dF
AT gl FH T &H haa 3@6r H g8 10
dl. gl W Bud el fSeg X 9ga Fohcl
&7

T Y sTel dF Y FehT|

A 7T
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X
4

8.

10.

10.

11.

A frog hops and lands exactly 1 meter away at
a time. What 1s the least number of hops
required to reach a point 10 cm away?

1. 1

.

3. 3

4. It cannot travel such a distance

Wiﬂ?ﬂé‘f%%ﬂfdﬂ@ruﬁagu COIehIH h
Ueh Tdog &l 8 Udhes H dAT TAIcHIHA I 20
Abeg H UR Al gl CTolchiA I oFals

fohdair 82
1. 120 #T. 2. 280 HI.
3. 40 . 4. 160 HI.

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to cross
the platform. What 1s the length of the

platform?
1. 120 m 2. 280 m
3. 40m 4. 160 m

U TgIG f(x) $l x—5 TT x—3 AT x —2
T Tfead & W 1 &1 AV Aoar g1 [Fa A

T TG SREE HIT-AT &I ohdl g?
1. x3—10x% + 31x + 31

2. x3— 10x%+31x — 29
3. x3—10x%+ 31x— 31
4. x3—10x%+31x + 29

When a polynomial f(x) i1s divided by x — 5
or x —3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x> —10x*+ 31x + 31

2. x3 — 10x% + 31x — 29
3. x3—10x%+ 31x — 31
4. x3 —10x% + 31x + 29

oo

IRFH H dell § QU AT U U Mol Sl el
H Bud & ol g @ g6 84R-4R cush
ET &1 Ife 918 98 9 9relt Al 9Tl &Y
dd S8 dd &l GeIHATA dheg

1. el & dog H & TUT BT gl

2. Uleil &l HAMET °9cad & 1Y HAdld
agear ST g




11.

12

3. 0 AT & v AT S1ar § 3ida: ae
& cheg U a9y 3T JTAT &l
4. 3TT YTl FHTCA gl deh ald W&dehd]l

ST § JUT 38ah a9 9T SI7dr gl

Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere initially
full of water. Ignoring the water that has
flowed away, the centre of mass of the system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases
3. moves down for some time but eventually
returns to the centre of the sphere
4. moves down until half of the water 1s lost
and then moves up

Ush JIlR Sigedl dlel drelld ToraH 0.5 #T.
AT TiEs dur 0.1 #A. AT FAs Hr
Afear a=it &, 391 MY €T T HTIEYT FIe
T (ATIRA & ITAR gl) MY I g S
dTelld qUT & & X §, dd 3fh Glell
AT (8T H. &) fohdar grem?

Z

0.1% A
\ 0.5
7

§ 0.5
€ >
10
1. 40.0 2. 294
3. 194 4. 11.3

12. The diagram (not to scale) shows the top view

and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and O0.1m height. What will be the volume of

water (in m’) in the pond when it is completely
filled?

7

0.1% St

i U.S
7 d

$ 0.5
10

2. 294
4. 11.3

1. 40.0
3. 194

13. feT 1T 3e7sT A 8T AC W U fdeq D 3
YhR & f& £ADB = £ABC, oI BD I o€l
(. #A) ©

A 6cm B

1. 8 2. 6
3, 3 4. 4

13. D is a point on AC in the following triangle
such that ZADB = £ZABC. Then BD (in cm) 18

A 6cm B

1. 8 2. 6

3.3 4. 4

14. T & B f(x) F x F T S2ATAT I1AT g

x =—1 W SigdUeT GART Teled HT Al AT
I

100
10
1
0.1
0 1 2 3
1. —0.01 2. —0.1
3. 0.01 4. 0.1



14. The function f(x) 1s plotted againstx as
shown. Extrapolate and find the value of the

function at x = —1.

100

10

1

0.1

0 1 2 3

1. —0.01 2. —0.1
3. 0.01 4. 0.1

15. U J&dsh H [AF=

IGIC]

W ohdol Il AT g

l. 36 q&ds H | 36T HUA g
2. 3 TS H 2 AT YA ¢l

99 38 J&dh H 99 3T HYU gl
100 38 TEdeh H 100 3HT FHUA g

SoIH H il AT HUT el o7

1. &far

R RIGER]

2. UgelT
4. QET

15. A notebook contains only hundred statements

as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

99.This notebook contains 99 false statements.
100. This notebook contains 100 false

statements.

Which of the statements 1s correct?

1. 100"
3. o9t

16. m X n SPI3 dII TSl dlell Teh dicholc B3 ol

S Bl S YU ®T ¥ gYUS <Asell H AN

A & fov, 9T Th & FW Tk W, Thda

S dISAT I, SHehl I0TAT hifold

1. (mXn)

2. im—-1)x(n—-1)

3. (mxn)-—1
4. (mxn)+1

16. A chocolate bar having m X n unit square tiles
1s given. Calculate the number of cuts needed
to break it completely, without stacking, into

17.

13

18.

18.

individual tiles.
1. (m X n)
2. m—=1)Xx(n-—1)
3.mxn)—1
4. imxn)+1

\
A
~
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U SATFd o Fel T & Tgel 2 oY FIT W

R% #T T & dAT Y 3T W (R+10)% hr

al I 3T F 3T fhar | Ife Fel T

3T fohdar 872
1. Rs 2.5 lakhs
2. Rs 3.0 lakhs

3. Rs 4.0 lakhs
4. Rs 5.0 lakhs

ST AT dlYeh 3T HT (R+5)% g o dliveh

A person paid income tax at the rate of R% for
the first Rs 2 lakhs, and at the rate of (R+10)%
for income exceeding Rs 2 lakhs. If the total
tax paid 1s (R+5)% of the annual income, then

what 1s the annual income
1. Rs 2.5 lakhs
2. Rs 3.0 lakhs
3. Rs 4.0 lakhs
4. Rs 5.0 lakhs

?

fordr 9aeT 7 A e 7T ¢
FT AT AT G T JeT0T FHIT F 3R

qraT ST g

t 0 1 2 3

Q7 Uh 9T vV

4

5 6

v 5 6.1 91 137 206 308 414

UTATEeh 3TRITEAT I AlFF

IGGE:

TGl gu =

H O HIA-T7T ToleT ‘¢ dUT Y & ST I
G AssdH giotd idr g ?

1. vot?

2. (v—>5) « t?

3. v=05¢t+4t?

4. (v—5) = (t+5)

An experiment leads to the following set of
observations of the variable ‘v’ at different

times ‘t’ .

t 0 1 2 3

4

S 6

v 5 6.1 9.1 13.7 20.6 30.8 414



19.

19.

20.

20.

Allowing for experimental errors, which of the
following expressions best describes the
relationship between t and v?

l. v o t2

2. (v—75) o t2
3. v =5t + t*
4. (v—5) = (t + 5)2

Teh Tar @ g I 3 (1 a6 H) & 9 A
3T 899 ¥l STe I & SieA g3 39 WAL
fOar r 3my &

l. 31qUT 37ehsl & SROT AT oTal &l ST Febcll
2. 27aY

3. 294y

4. 3199

The difference between the squares of the ages
(in complete years) of a father and his son is
899. The age of the father when his son was
born

1s 27 years.
is 29 years.
1s 31 years.

= ke I =

Ueh Arsfehel e i Are aRfer 200 @Y. &
dUT 58S ol IIEY HIC T M 6 TAT.
&l F€ #Ad §U & ega therar el &, 39
QUIRRYT # T & ToIU Orail &l oar87er fehcatr
AT (U7 HAL H) dMgA?

1. 600

2. 12007
3. 3600 =
4. 1800w

A bicycle tube has a mean circumference of
200 cm and a circular cross section of diameter
6 cm. What 1s the approximate volume of water
(in cc) required to completely fill the tube,
assuming that it does not expand?

1. 600m

2. 1200 &
3. 3600w
4. 1800 =

cannot be ascertained due to inadequate data.
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21. THAHATAT@T H O ag Tl gigdii<ie ST 18

SoAdelel AT T ITEIOT Hcl &

A =

A,

B.
| RN
iy 0C Co
| |
C. Cr D. V.
/\ > co IR
oc” o OCOC/\COCO
. AJUTB 2. BAATC
3. Cdarb 4, ATATD

21. Identify the species, those obey the 18
electron rule, from the following:

A Cll B. _I\lx_"[“
7 N
CO 0C Co
& (I:r\ D. v
7\ >co AU
o o oc C/ g €O
I. Aand B 2. Band C
3. Cand D 4. Aand D

22. TAFAT@d ®UTAT]

|

Rh y Rh CH
R~  “CH,CH; R~/ 7 2
H H,C

oI et Teh 3¢Tgor &, a8 &



22,

23.

23.

24.

24,

25.

. 3R A%l

2. e

3. B-gresss fadigsd
4. 9Arge Taelgsd

The following transformation
| <=/
| |
Rh

Rh
C
H Hzc

H,

1s an example of
1. oxiadative addition
2. 1nsertion

3. PB-hydride elimination
4. reductive elimination

[Ni"Lg]™ © ™ 3{gN¥UT de8 8500, 15400, T
26000 cm ' 9 GeTdT & Sidfeh [Ni'L/g™ o ™,
10750, 17500, d2AT 28200 cm ' 9¥ €2Tdar g1 L
dar L' g, AU

1. OH dAT N;

2. CI dar 1

3. NCS dur RCO,

4. H,O TAT NH;

[Ni'Lg]™ * ™ shows absorption bands at 8500,
15400, and 26000 cm ' whereas [Ni L'g]™ "™,

at 10750, 17500, and 28200 c¢cm '. L and L’
are respectively,

1. OH and N;

2. Cl and]l

3. NCS and RCO;,
4. H,0O and NH;

‘FUe H 39¥Ad HAShIECS! $hl T&IAT g
l. 3 2. 21
9 4. 28

o .. 3
The number of microstates present in “F term
1S

l. 3 2. 21

3. 9 4.

BH @S @ 3sdldlgel CpM [Cp is (n°-CsHs)]
Ts g

1. CpGe 2. CpMn

3. CpRu 4. CpCo

10

235,

26.

26.

27,

21,

28.

28.

CpM [Cp is (’-CsHs)] fragment isolobal with
a BH fragment is
1. CpGe
3. CpRu

2. CpMn
4. CpCo

[CooFey(CO),(us-PPh),] H ETT-4Td a8l hl

T&IT ¢
1. 3 2. 4
3. 5 4. 6

The number of metal-metal bonds 1n
[CosFe,(CO) i (ps-PPh),] 1s
1. 3 2. 4
3. 5 4. 6

B, 3107 & foIT ndur n* 3nfdedl &1 3fRId
AT g

T m*
. gH IGAL
2. favwa aH
3. A aH
4. fauH IGALI

Correct combination for t and 7t orbitals in
B, molecule is

T T
I. Gerade Ungerade
2. Ungerade Gerade
3. Gerade Gerade
4. Ungerade Ungerade

VSEPR f8gTd & 39N 9 [TeFs] 3TAeT chr

1. BadAeane fGiRfE

2. gIr A
3. Ud HHAAET FdAdAT
4. %T;ﬁ

The correct shape of [TeFs] 1on on the basis
of VSEPR theory 1s

1. Trigonal bipyramidal

2. Square pyramidal

3. Pentagonal planar
4. See-saw



29.

29.

30.

30.

31.

31.

32,

32.

P-S AT P-P 3{Te=tl &I &AT Jifdleh PS; H &
ShHRI:

1. 6™AT3
3. 3AT6

2. 4dar3
4. 6dAT2

The numbers of P-S and P-P bonds in the
compound P,S; are, respectively,

1. 6and?3 2. 4and 3
3. 3and6 4. 6and?2
Aaftgd  agehe (NaS,0:) &, 3Fag

SThIHC [derdel § HISIATG HJATY H
0.l M SEHHAC & 25 mL & &T x> M
ARNThe & 25 mL HT HEIHdT gl g

‘X’ I AT §
1. 0.2 2. 0.1
3. 0.6 4.

In the 1odometric titration of sodium thiosul-
fate (Na,S,05) with acidic dichromate solution,
25 mL of 0.1 M dichromate requires 25 mL of
‘x’ M thiosulfate. The value of ‘x’ 1s

l. 2 2. 0.1

3. 0.6 4. 0.4

CaCO; & dUYHARIcHS TANUT H 399
arg 59 faes teAliTwar & gaifees g,

dg &

1. «ArSclama

2. FLAYOT g

3. O, ddT CO T 1:1 THHOT
4, Fo T

Decomposition temperature of CaCO; in
thermogravimetric analysis will be highest in
dynamic atmosphere of

1. nitrogen

2. synthesis gas

3. 1:1 mixture of O, and CO

4. water gas

ssBa"”! &I i Seldcled TRIGUT & IIATd

Gam
l. 54}{613] 2, 54X313ﬂ
3. 5{,(:'3]31 4. 55(:3] s

. 131
On two sequential electron capture, ssBa

will give
1, =Xe™ 2. = Xe'
3. L0 4, Ce®

11

33.

33.

34.

34.

3S.

35,

dqifdles S POCL; & fdald & 9dld Uah

gaIfieh FelkI88 AT TIGAT Hl Tdelded ¢d
&, 9% ¢

. EtN 2. KCl

3. FeCl, 4. SbCls

The compound which dissolves in POClI; to
give a solution with highest chloride ion

concentration, 18
1. Et;:N
3, F@Clg

2. KC(Cl
4. SbCls

ST Tellloe] A hT HqIRAT H; &1H I
O, ¥ YHTIT G S TAA-3TadToTeT TdrefaT

eaT g, 98 ©
O
AN
1. Feamn  Fedll)
0
SN A
,  Feamy O
O Fe(m

3.  Fedln ©O

4.  Fe(IV)—=0

In the absence of bound globin chain, heme
group on exposure to O, gives the iron-oxygen

species
O

A e
Pz

5  Fe(Il)
/0\ /,Fe(lll)

3.  Fealn O

4.  Fe(lV)—=0

Al HOMATAS HBel [UO,(NO;);] & folw
Ael TH-aT G&AT a1 SAIfATT § shaAer:

. 8aur yeanoiy fEfRfEEk

2. 53ur g RAST

3. 8duUT g gfamveH

4. 5Tur RAEATAAET GRS

For monoionic complex [UO,(NOs)s], the
correct coordination number and geometry
respectively, are

1. 8 and hexagonal bipyramidal

2. 5 and square pyramidal

3. 8 and square antiprism

4. 5 and trigonal bipyramidal
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36. ol AT 38. farAfaf@a AfAfwar # 3caea A& 3cure 8
. AEIET ¥ Tdedl # gRade & HROT §
2. HATIEY § Ueerdl # qRadel & $ROT §

3. Feld HIgsT & TadA ¢ N 1. NaOH, /so-Pr-CHO
4. Tededl dUr Ueerdr H 9Radel & AT NO, . g
- 2. TiCls, H,0
QST | giar g

36. Chelate effect 1s

. _ NO, O
1. predominantly due to enthalpy change 1. 2,
2. predominantly due to entropy change /I\* )'I\[)\
3. 1ndependent of ring size X

4. due to equal contribution of entropy OH

and enthalpy change
37, Prafaf@d HRR § et 7T 36U ¥ N Ok , Of
hv
/WONO -
OH O
1.
NO

/\/\/\)\OH
o 38. The major product formed in the following

WOH reaction is

NO
35
NO :
R Ay 1. NaOH, iso-Pr-CHO
OH SN NO 5 -

4 2. TiCls, H,0

/\/\I/\/\OH

NO
NO,
37. The major product formed in the following 1l /\\/L

reaction 18 S

nv
’/\/WONO -

O
OH
OH OH
1. A, 4.
NO
O

PN N OH

g
/\/\/\(\OH 39. farafaf@d afAfrar 7 Icueer H&T 39S &
NO
3.
NO I. n-BulLi (2.1 equiv.)
/\/\/]\/\OH L f"“N‘N TS . DMF
4,
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Y 41. Myrtenal & 'H NMR T9a¢H H &I AR ?gcﬁ

L. CHO 2. L y & [AesTell &1 9T STl 39faid g, dg &/

L /) (Trarafae gid Al (5) ppm A g)

CHO
e E @
Lo -
L bt 13 CHO
myrtenal
39. The major product formed in the following
reaction 1s 1. 1.35(s,3H) dAT5.0 (s, 3H) O
2. 0.74 (s, 3H) dAT 1.33 (s, 3H) WY
I. n-BuLi (2.1 equiv.) 3. 1.22(s, 6H) UX
- *""N“NHTs - - 4. 0.70 (s, 6H) T
41. In the 'H NMR spectrum of myrtenal, the two

\/ \/ methyl groups are expected to display signals
1 CHO 2 at (chemical shift values (o) in ppm)

/1 /1

CHO

\
3, gCHO 4

g CHO

CHO
myrtenal

40. FRf@a # &, I 3 v IR &8 2150

cm!' W EATAT &, 9E & 1. 1.35 (s, 3H) and 5.0 (s, 3H)
2. 0.74 (s, 3H) and 1.33 (s, 3H)
Ph Ph 3. 1.22 (s, 6H)
N ™ 4. 0.70 (s, 6H
L. N=N 2. >—002Me 08
N3 q 2. Befa@a & @ AfNets S
- % H,N O qaffeRRoT Tl gcUeaAl A fohdT ST Tl &,
ag ole

40. Among the following, the compound that

Y
| - O.__Ph b
displays an IR band at 2150 cm  is |
Ph  Ph ~on
3 1 e OH O
A B c ©

L. N=N 2 >—CO,Me
N3 1. AJYUr B 2. Adhdd
3, ‘/\/ 4. &K 3. Bohdd 4. BaurC
N H O
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42. Among the following, the compound(s) that 3.
can be classified as terpene derivative 1s(are)

e
O. _Ph N
@;gr
N_
=~ “OH
OH O
A B c ©O

. Aand B 2. A only
3. B only 4. Band C

NHBoc

4.
O
BnO
NH,
NHBocC

44. The major product formed in the following

43. 3msdEIgfeellsT Hr HCI & 3fAfhar &,
FIaeT T ALIIdl & (@ & e &

: \ : @)
Bleedy 3dca 3¥cAleg  fhare giFAfad .
B O H21 10/0 PCUC
: - n -
Cbz H NHBoc

. 3Tl &l 7 dUT HCl HT o*
2. 3felthel T n dAT HCl &T o
3. 3Tl &l o+ gUT HCl &T o*
4. 3Tl & o+ dUT HCl FT o

reaction 18

(Cbz = PhCH,OCO)

O
43. The frontier orbital interactions involved 1n Hom
the formation of the carbocation intermediate NH; NHBoc
O
HO
NH,

in the reaction of isobutylene with HCI are 2
1. mof olefin and o* of HCI

2. mof olefin and o of HCI
3. m* of olefin and o* of HCI
4. m* of olefin and o of HCI NH
3.
44, Frafaf@a HAfRT 7 3c0e 7T 30916 §
H,, 10% Pd/C Wiisee
EtOH 4.
NHBoc O
(Cbz = PhCH,OCO) BnO
NH
g NHBoc
1 45. o p-EJed FElAe AR & UV-visible
O HAMYUT TagH H el 6T gaon e
HO =
NiFlg NHBoc . n-m* "hHAUN H hypsochromic [AFE gl
2. s g, n-n* H bathochromic fIFe grdT g1
2. n-n* FHAUN A bathochromic TAFES &l
HO g, m- ¥ H hypsochromic fQIFe gIdT &1
NH

NH,



n-m* JUT n-* Gledl ThHAUN H  batho-
chromic f%Fe grdr &1
n-m* JUT m-m* Qledl HhAUIT H  hypso-
chromic TIFE gl g

15

45. In the UV-visible absorption spectrum of an

a, f-unsaturated carbonyl compound, with

increasing solvent polarity,
1.

n-1t* transitions undergo hypsochromic
shift, m-n* undergo bathochromic shift
n-7* transitions undergo bathochromic
shift, m-mt* undergo hypsochromic shift
both n-n* and m-n* transitions undergo
bathochromic shift

both n-n* and 7-7t™* transitions undergo
hypsochromic shift

46. Traifaf@a A@Afhar # A& 3c01Q &

R
O

1.

LiAlH, (1 equiv.)

'

OMe

Ph@é}%

HO OMe

B
HO

OMe

H

O
Ph—\
R
O OMe

THF, 0 °C

46. The major product formed in the following

reaction 18

Ph” \O
o%%
O

LiAIH, (1 equiv.)

B

OMe

THF, 0.°C

47.

47.

1
Ph” NO
oﬁg
HO OMe
2.
Ph/\O%\%
O
HO SMe
]
OH
Ph—\
O OMe
4
N
Ph N0
Ho&%
O OMe

faFatelidd Jifeeh H H, dUT H, T AT
IRAaafae fdaur ear g, g ¢

4. HUcdlcHAs [AvH Tarfas

In the {following compound, the stereo-
chemical descriptor for H, and H; 1s

Ha” "Hb
“ >
1. enantiotopic
2. diasterotopic
3. homotopic
4. constitutionally heterotopic



48.

48.

49.

X dAT Y &I NaNH, @ HTRTHAT & faT el
YT &

Ph
Ph

Ph H
H
PhX
Ph Ph
X Y

A X g afd & ATRHIT HIAT § Y T Jolam
H

B. Ydlig aifd & fAThaT :7cdr & X ol Jolalm
p= )

C.X TUT Y &l TGN o[gH 3Fel i i@ §

D. X Teh QfFaQATell sodce 35T g Y bl

SEo p=
1. ATATC 2. AdAUrD
3. BdAUrC 4. BdAATD
The correct statements are about the reaction
of X and Y with NaNH, are
Ph

Ph. _H Ph
Ph>( H

Ph Ph

X Y

A. X reacts faster than Y

B. Y reacts faster than X

C. X and Y behave as Lewis acids

D. X is stronger Bronsted acid than Y

1. AandC 2. Aand D
3. BandC 4. Band D

2-sgCaAlel & X dATY &I & foIT T
YT ¢

HC O H O
HH HH
H CHs HAC CH,
X Y

A.Y &1 39T X 318 TARNT &
B. X T 37UaTT Y 3 TARN &
C.XH AT T anii &

D.YH RI¥ST I gauche ©

1. ATl D 2
3. BdAr C 4,

AdAr C
A, CadarbD

49.

50.

S0.

S1.

The correct statements about conformations X
and Y of 2-butanone are

H3C O H O
H/ H"'4
H CHj H,C CHj
X Y

A. X 1s more stable than Y

B. Y 1s more stable than X

C. Methyl groups 1n X are anti

D. Methyl groups in Y are gauche

. Aand D 2. AandC
3. BandC 4. A,CandD
Asdeilgeded  gcdell & far ¥

gfaeamd=ar & ‘A ATAD & IRHAOT &7 dar
S &

X X = CHj
~ ) — TRAx X=on
X =Ph
1. Ph>CN > Me
2. Me>Ph>CN
3. CN > Me > Ph
4. Ph> Me > CN

The correct order of the magnitude of ‘A

values’ for the given substituents 1n

cyclohexane derivatives is

X X = CHj;
) =T X
X =Ph
1. Ph>CN > Me
2. Me > Ph>CN
3. CN > Me > Ph
4. Ph> Me > CN

il X, YJAT Z & pKa HATAT ST Tl she gl

O CN

o

CN
X Y Z
1. X>Y>7Z 2. Y>Z>X
3. Z>X>Y 4. Y >X>Z



S1.

52.

33,

The correct order of pKa values for the
compounds X, Y and Z 1s

0 CN
NG - H H
C 0
H
"
0 CN
X Y z

1. X>Y>Z 2. Y>Z>X
3. Z>X>Y 4. Y>X>Z
faefaf@a ST al AR

glar gl

e A
=

47 conrotatory T 67 conrotatory

47 disrotatory T 67t conrotatory

471 conrotatory T 67 disrotatory

=l e

47 disrotatory T 67 disrotatory

The following transformation proceeds
through two consecutive electrocyclic

A
-

47t conrotatory and 67 conrotatory
47 disrotatory and 67 conrotatory
47 conrotatory and 67 disrotatory
47 disrotatory and 67 disrotatory

processes, which are

/

\

= G o e

IO FdeT T L2 9T L, o FHEIUH

A0S Felad

1. Hﬁﬂ25,2px,2py?-r?ﬂ 2p3m$W
gld &

2. had 2s,2p, 94T 2p,, 3Tidcdl & T
gld &

3. ohdd 2s dUT 2p, 3Tecdl & foIT gid &l

4. Hhad 2p, 3fecd & folv g1d Bl

17

53

54.

4.

I,

3

S56.

The simultaneous eigenfunctions of angular
momentum operators L and L, are

1. all of Zs, 2p,, 2p,, and 2p, orbitals
only 2s, 2p, and 2p,, orbitals

only 2s and 2p, orbaitals
only 2p, orbital

el

dgfd M & &l 8§ ggied Ts e g Tah
g H a9 T 9 ddT 9T 39EAT # g
Ush q@Y 9 H 2M Hefd 1 e 99 &
$UT 2T A9 WX gl gl 3|l & forw @gr
$21?-F%:
1. 3iaa arfas Far aor g s
gl drat & T @A gl
2. At AT &1 AT gEd AT & fav a
CINSEN
3. had AT AfdeT Fo g@ll I &
forw & =it g
4. hae AT TS gEll A & AT o
il FHei|

An 1deal gas 1s composed of particles of mass
M in thermal equilibrium at a temperature T in
one container. Another container contains
ideal gas particles of mass 2M at a
temperature 27. The correct statement about
the two gases 1s:
1. average kinetic energy and average
speed will be same 1n the two cases.
2. Dboth the averages will be doubled in
the second case.
3. only the average kinetic energy will be
doubled 1n the second case.
4. only the average speed will be doubled in
the second case.

d° [T g & foIv AFadd a1 9¢ &
1. “D 3 P
3. 'p 4. 'D

The lowest energy term for the d°

configuration 1s
. D 2. °D
3. P 4. 'D

Ueh HRTHAT &hr ¥ R, dUT R, HhHAA: Th
N PAFAS HT Alegadl ¢, IAT €, W gl 3T
IfeaAs & FgHe @RI Fr Ffe o
(AT oNTSIT & @R TAGAHSDI I digar aam
T AT WA 8) Frcar g




56.

D5

S7.

S8.

logR{—logR
1 n= 5t —10§ R
log C1—log C>
logC;—-logC
Y oy = EL1—10E L3
log R1—logR>
log C1—-logR
3- n = & L1 E X1
log Co,—log R,
log Co—logR
4- n = EL2 N2
log C;—1log R4

If the rates of a reaction are Ry and R, at
concentrations C; and C, of a reactant
respectively, the order of reaction,
‘n’(assuming that the concentrations of all
other reactants and T remain constant) with

respect to that reactant 1s given by
__ logR;—logR;

L. m log C{—logC,
log C{—logC
Y o= gL17108 L7
logR{—1l0gR,
logC;—logR
3. n = gl gy
logC,—logR,
logC,—logR
4 n = BLx—108 1o
logC{—log R,

g ®9 8 HUIia Taafas fafear
2NO,F - 2NO, +F, & fou &¥ @ua g
et [AIH & Hord & AuRur U §

1. 2NO,F - 2NO, + F,

2. NO,F+F - NO, +F,
3. NO,F - NO, +F

4. NO, +F - NO,F

Experimentally determined rate law for the
chemical reaction

2NO,F - 2NO, + F, is R = k[NO,F]

The rate determining step consistent with the
rate law 1s

1. 2NO,F - 2NO, + F,
2. NO,F+F - NO, +F,
3. NO,F > NO, +F
4. NO, + F - NO,F

ﬁmﬁ@amﬁmﬁm%mﬁr—ﬁ$

fow gafAfT faeq Tag ©
CI(H)C=C=C(H)ClI

L. G D, G
3. e 4. Cop

18

S8.

59.

59,

60.

60.

The symmetry point group of the most stable
geometry of the following molecule

CI(H)C=C=C(H)Cl is

I, & . £
3. CZV 4 Czh
TIT  Hadf  aleded o gfAcciagd  H

(H=T+V) & A 0Ih Held (STl T
dur V A dAfdat Feir dar Tufas Far
IR §)

. T3dur Ve JAII0IS Bedd o

2. T A0 Bl & G Vb gl &

3. V ATATEIO Balad &€ GX T & T8l &

4. TAUT V Sl o AfHI&IOIh Folod A8l ¢

The eigenfunctions of the Hamiltomian H
(H=T+V) of a harmonic oscillator are
(where T and V are kinetic energy and
potential energy operators, respectively)

1. eigenfunctions of T as well as V

2. eigenfunctions of T, butnotof V

3. eigenfunctions of V, but not of T

4. eigenfunctions of neither T nor V

a7 Hoash IFATA H 3T fooq G@q
Ngelield gl g, 98 &

dE d2E
0 ==

L Ez ’dvzzo
;

2. Z#0,—==0

3. Zo02la0

4 Z—E;EO,E;%U

ST E 3eTATIe HeT T emf & T V 3THATIH
&l Hehfold AT ©

In a potentiometric titration, the end point 1s
characterised by

{ 9E _ d’E 0
" Ay tave
dE d?E
2. —#0,—=10
av A
dE d?E
3. —=0,—=*10
av dV 2
dE d?E
4., —#*0,—* 0

av 7 ' dv 2 8

where E 1s the emf of the titration cell and V 1s
the volume of the titrant added



61.

61.

62.

62.

63.

NaOH & fdeldsl &I HCl dar CH,CO,H &
fdergell & THMNOT § dlelehdl Heleh HeTATIS
A H, AT 3Fdl & hfadd 3™AdT (b)
Bl y-axis ¥ AT ATlehdl (a) Pl x-axis G
T @ I ARG FH A GART FT g4,

g ©
b b
1.[ 2.[
d a
b b
3.[ 4.[ ;
d a

On titrating conductometrically a NaOH
solution with a mixture of HCl and CH;CO,H
solutions, plot of the volume of mixed acic
added (b) in y-axis against the conductance (a)
1n x-axis 1s expected to look like

b b
1.‘\J 2.[
—— a
b b
3.1 4.

(3), & R &

. G &l

2. 3TId hr

3. dIq

4. FSHAT YIRAT T

(a—H-) has the dimension of
dP T

l. pressure

2. volume

3. temperature
4. heat capacity

g fheed | [100] dd T TS doll &
| AT 3{eh1d Il &, 6 ©

19

1. [010] 2T [011]
2. [010] AT [110]
3. [001] JUT[101]
4. [110]TAT[011]

In a cubic crystal, the plane [100] is equally
inclined to the planes

1. [010] and [O11]
2. [010]and [110
3. [001]and [101
4. [110] and [O11]

Ush [Td d9 Ud ATEIH H HAlelsh Solacls

fQyg Eefr IRar gidr ©

. &dd Seldcls I TIAT W

2. Soldels I HIAAT dUT SHehT HTRTHAT
& gRAT 9T

3. hdd Selacls TATHAT & IRATT I

4. Solacls HTATHAT dAT Seldcls
GITAT IX

The standard electrode potential E° at a fixed
temperature and in a given medium 1s
dependent on
1. only the electrode composition
2. the electrode composition and the
extent of the reaction
3. the extent of the electrode reaction
only
4. the electrode reaction and the electrode
composition

. THh 3eIATA H Ufoladre & ATY IR~ A0

dar HIY 3T ITHATT 3T H Yiaerd
HARTTAT FAA: +x TAT +y g1 Wware

T Wehfeld Weadl H Fiaerd e &l

l. @ty
2. xy

3. ()72
4 (22 + )12

In a titration, the percentage uncertainties in
the measured aliquot volume and the
measured titre volume are +x and +y
respectively. The percentage error in the
calculated concentration of aliquot 1s

L. &Y

2. Xy

3. (xy)l/?
4 (xz ¥ y2)1/2



66.

66.

67.

67.

68.

68.

69.

20

Teh 3 49 & T 300K WX

I (z—E)T = . (z—;")v ~ 0

3. (‘;—;")F =0 4. (z—j)F =0 o
For an ideal gas at 300K

S 2 (@),
P

gTS3Iolel 37UT T JUYH Jcdfold HaEAT §

1, “33 2, Zg

3. % 4. 3%}

The first excited state of hydrogen molecule is
1, 2,

3. %%, % CEF

ST HIGISST Fol dTell &I STl HHa H &l
g o fafeeeT &1 A& FROT I &

l. STel T del T ThiAd lell

2. FUId dUT Thed

3. THE STl hl SAGUIAT °TaT

4. TAARIOT

When river water containing colloidal clay
flows 1nto the sea, the major cause of silting 1s
1. accumulation of sand at the bottom

2. flocculation and coagulation

3. decreased salinity of sea water

4. micellization

A AH O ST & dUT FlelH B H 3o
AT w7 e 3T T

HIdH A HIIH B
(a) | Gd (1) | =gy
(b) | Au (1) | AsTeus fBUereT
() | Pt (1) | MRI ShldAeTEe Talee
(d) | La (1v) mg)ﬁgﬁp—
el [Ad &

L. (a)-(); (b)-(m); (c)-(1v); (d)-(1);
2. (a)-(v); (b)-(1); (c)-(); (d)-(111);
3. (a)-(m); (b)-(1v); (c)-(1); (d)-(11);

4. (a)-(1); (b)-(1); (c)-(u1); (d)-(1v).

Match the metal given in Column A with its
medicinal use as a compound in Column B.

Column A Column B
(a) | Gd (1) |Cancer
(b) | Au (11) |Maniac depression
(c) | Pt (111) [MRI contrast agent
(d) | L1 (1v) |Arthritis

p 70.

Correct match 1s

1. (a)-(i1); (b)-(iii); (0)-(iv); (d)-(1);
2. (a)-(iv); (b)-(i1); (c)-(1); (d)-(iii);
3. (a)-(iii); (b)-(iv); (0)-(1); (d)-(ib);
4. (a)-(); (b)-(1i); (c)-(iii); (d)-(iv).
pH 10 R feeeihd &1 St 31dca §IaT &, d8
3
L.
0 O
O
NH,
N
N
H
3
0. O
O
@
NH
N\
N
H
3.
O
OH
@
NH;
N\
N
H
4
0
OH
NH,
N
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70. At pH 10, tryptophan exists as 3 A E

1. 4. Eg‘_ AZg

o O
O
72. FSifael FI3RISS & T 3TE= HIoT q24T
NH., I TFTg & HeH H Tl [dshed I |
N 1. Z/F-C-F> /F-C-OdaTC-F > C-0
H /F-C-F> /F-C-Od4T C-F < C-O
O
©

2.
2. 3. ZF-C-F< ZF-C-Odar C-F > C-O
= 4. /F-C-F < /F-C-O@UTC-F < C-0
NH 72. Choose the correct option for carbonyl fluoride
3 .
\ with respect to bond angle and bond length
1. ZF-C-F > ZF-C-0O and C-F > C-O
> 2. /F-C-F> /F-C-O and C-F < C-O
3. LF-C-F < ZF-C-O and C-F > C-O
3. 4. /F-C-F < /ZF-C-O and C-F < C-O
. OH
73. &d BrF; A fAFATA@d A @ i /T AsFs
(rtleg T TATHAT HAT /a8
\ 1. XeF, chdol 2. XeF, dYUT XeF,
H 3. XeF¢ ddT XeF, 4. XeF, ddT XeF,
4. . : . . .
0O 73. Which of the following react(s) with AsFs in
OH liquid BrF;?
1. XeFg only 2. XeFs and XeF,
NH., 3. XeF¢ and XeF; 4. XeF, and XeF,
N\
N 74. AFfaf@a AfATHART W AErR Hifae?
S, N->O
A NOCI + Sn -
3-”77 \PART 'C"' B NOCI + AgNO3; ———
C NOCI + BrF; >
71. THAUT Tk HROT B [Cr(bipyridyl)s]™, HAfFIR s 7ET 3916 [NOJ* §, 98 &
ATl TP AT & §, T8 ¢ l. AT B 2. CAATD
4 4
1 ng,..[_ Asg 3. ATUTC 4. BAATD
2 4T AZE 74. Consider the following reactions:
N->O
3. ‘A—E, A NOCI + Sn 2
4. “Ege— “Agg B NOCI + AgNO; -
71. Complex [Cr(bipyridyl)g]3+, shows red C  NOCI + Brkj >
phosphorescence due to transition D NOCI + SbCls e
1. Tz AZg
) I e Reactions which will give [NO]" as a major

Qg product are:



5.

1,

76.

76.

17.

17.

78.

1. Aand B
3. Aand C

2. Cand D
4. B and D

Hehel ST IFahIT JTEOT A 3MTfacel THTETe

GATdT &, 98 ¢
l. [Cu(H,0)e]* 2. [Ni(H,0)q] **
3. [Co(H,0)s]* 4. [Cr(H,O)¢] ™

The complex that shows orbital contribution
to the magnetic moment, 1s

1. [Cu(H,0)s]*" 2.
3. [Co(H,0)6]™ 4.

[Ni(H,0),] **
[Cr(H,0)6] **

KF, SnF, Il SbFs, [deldl & & S BrF;, &
BrF, &1 Tigdl sal &dT g/ed &, 98 o/
KF shdel

KF 24T SnF,

SnF, YT SbF;

KF, SnF, T SbF;

2 - .

Among KF, SnF, and SbFs, solute(s) that

increase(s) the concentration of BrF, in BrF;,

1s/are

1. KF only

2. KF and SnF,

3. SnF, and SbF;

4. KF, SnF, and SbFs

KMnO, & 10° cm’mol ™ &ife ST aferd
ITIFhIT FATGT o1 SROT H g, 8 &
. ScRdlg &9 X@0T

2. 9fdells Torahid fafdd@T 3egiearishar
3. aggﬁsqﬁq AT

4. dI FTAT HeldFdencd

Paramagnetic susceptibility of the order of
10° cm’mol ' observed for KMnQ, is due to
1. random spin alignment
2. antiferromagnetic exchange interaction
3. paramagnetic impurity
4. temperature independent

paramagnetism

AT (a-¢) & M-C 3§ &S ol ol

$ Bl

a. [Fe(n’-Cp),]
c. [Co(m’-Cp)s]

b. [Ni(n’-Cp),]
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78.

19,

19,

30.

2.b>c>a
4. a>c>hb

. a>b>c
3. ¢>b>a

Correct order of M-C bond length of
metallocenes (a-c)
a. [Fe(n’-Cp).]

o [Ca(nS-Cp)g] 18
l.a>b>c
3.¢c>b>a

b. [Ni(n-Cp).]

2. b>¢c>a
4. a>c¢c>b

Teh 100 mL f&er™@er S Bi(lll) 2T Cul) & &
gcddh o TolT 2.5x 10° M &, &l 745 nm 9 0.1
M EDTA ¥ YehRIATIRT 3fe1AT9s fhar Imm|
S 3JHYA & fIT Hel HUAT FI IgaTaC
A. EDTA faeldel &1 393190 g3 Fel A
5mL g
B. 3mL EDTA &I Bi(lll) & TPl ST &
T aAar 2 mL &I Cu(ll) & ToIT
TITHT gl &l
C. 93 U A & el 2.5 mL EDTA &7
39T Bl &
D. 3THAY g% H 9UH s Cu(ll) & T

gl g

el U &
1. AdUTB 2. AdAUTC
3 A BdarC 4. B,CdarD

A 100 mL solution of 2.5 x 10~ M in Bi(III)

and Cu(Il) each, 1s photometrically titrated at

745 nm with 0.1 M EDTA solution. Identify

correct statements for this titration.

A. Total volume of EDTA solution used 1s 5 mL

B. 3 mL of EDTA is required to complex
Bi(IIl) and 2 mL for Cu(II)

C. 2.5 mL of EDTA is used for each metal 1on

D. First break 1n titration curve 1s for Cu(Il)

Correct statements are

l. Aand B

3 A,Band C

2. Aand C
4. B,Cand D

B Teh dIHA I MR 10'° m’s™ Hearfa
& Tl FAFd H oIl BISA W, FHN 3 %
gefad 37U 3x 107s 372 & rar gl '°B
& T Fgger JHAIGUT  IUTT  IRTOC

(barns &) gl
1. 1000 2. 3000
3. 10,000 4. 30,000



30.

31.

31.

32.

32.

33.

33.
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On continuous exposure of ''B sample to a 84. AI(BH,); & 39f¥Ua 3c-2e el &7 dEar &

slow neutron flux of 10" m*s ™', its 3 % welght _

fraction disappears in 3 x 10’ s. Cross section L 2. o

for neutron capture (in barns) by '’B is 3. B 4. R~

1. 1000 2. 3000

3. 10,000 4. 30,000 84. The number of 3c-2e bonds present in
AI(BH4)3 1S

[Ru(n*-CsHy)(CO);] & fow 23 °C R, 'H L four 2. three
3. SIX 4. zero

NMR TI9GFCH Teh 180T RAfedlel oSl
glar gl @& a9 (-140 °C) .Y ST 85. I C,B.Hs, C,B.Hy, dAT BsHy & 3UTEUa

aeH & ufag RQesTar 1 a&ar & hehToll Solehciall hl HEATY § ShQl:
1. 8 2. 6 1. 10, 12 4T 12 2. 12,14 4T 14
3. 4 4. 2 3. 10, 12327 14 4. 12,14 AT 12

] -+
The "H NMR ipectrun"{ of _ [Ru(n- 85. The numbers of skeletal electrons present 1n
(?BHB)((;O):%] at 23 °C CONSIStS of a sharp the compounds C,Bs;Hs, C;BsHg, and BsHo
single line. The number of signals observed at are, respectively,
low temperature (—140 °C) 1n its spectrum 1s 1. 10.12 and 12 2 12. 14 and 14
1. 8 2. 6 3. 10, 12 and 14 4. 12, 14 and 12
3. 4 4. 2

| 86. VO(acac), [AafSTH W FAMMAAT T

Ce™* 4f)YdAT Pr (4f) e ToIT g AT & :

MfAST) & 77 K W fT 0 EPR TWaeH &

ShHRI: .
T [1C'V) =7/2] &l UAT &l gigdlv]|
1. 3/7 41 2/5 2. 5/7 dAT 4/5 5 .
3. 6/7 4T 3/5 4. 6/7 AT 4/5 A g*QIﬂ?{mﬁ
; d ; d - - ;
B. SOH ahdol 8 i3 aral gl
The g values for Ce’* (4f') and Pr’* (4f) are, C. 3H% g had U AT gidl gl
respectively D. 39H a Y gid g, ogH & Ucdeh H 8
1. 3/7 and 2/5 2. 5/7 and 4/5 : :
3. 6/7 and 3/5 4. 6/7 and 4/5 et el &
qel YT g
Ueh Ueholehl Cu(Il) {-iiwl Hl AL & dd W l. AGUrD 2. Addr C
TFIHIT AT (e BM ) 173 & 3 ¢ 3. BAuIC 4. BAUTD
o8 <o & 3T IrEqT T ST Al &, ”
86. Identify correct statements for the EPR
T © ; spectrum of VO(acac), [with square pyramidal
I, pegr=ps (1 —%) geometry at vanadium] at 77 K [ 1 C'V) =
2. !-LEff: Jﬂ(ﬂ_ —I— 2) 7/2]
3. pag=y8G+DFLL+D A. It has two g values.

B. It has 8 lines only.
4. Hesr = g\/](/ +1) C. It has one g value.

D. It has two patterns of 8 lines each.

The room temperature magnetic moment (Lleg

in BM) for a monomeric Cu(ll) complex 1s Cortect statements are

greater thElI? 1.73. This may be explained using 1. A and D R g,
e 3. Band C 4. BandD
1. eff = g (1 — E;t)
2. e =~/n(n + 2) 87. 3T PhP-'BH; & ol 'H duar "B NMR
3. Mer=+/4s(s +1) + L(L + 1) EUFCH H BH; HET cdRT SR AT Mg+l
4. per=gyJ(J + 1) I GEAT § AT [1(''B)=3/2:1('P) = %]

1. 8 AT 8. 2. 4dAT 8.

3. 3dAr6. 4. 6 dAr 3.



87.

38.

38.

39.

39.

90.

The numbers of lines shown by the BH; part

of the molecule PhsP-''BH; in the 'H and ''B
NMR spectra are, respectively [I (''B) = 3/2; 1

(*'P) = V3]
1. 8 and 8. 2. 4 and 8.
3. 3 and 6. 4. 6 and 3.

Fe 1 39T&Afd arel A=A T ATGIN TheH
Rers & & /T te &g X° &1 39309
fohar ST 81 X, #gFellR FAAOT  (Y)
% U/ y-[AfUT Sl g Toderl HIFSR
ToFCIfATT H 39T ad gl X TdAT Y &
ShHRI:

1. 'Fe, B-3cgolel

2. 7'Co, B- 3cHold
3. ’'Co, e YAGUT
4. °"Fe, e GAUGUT

To record Mossbauer spectrum of Fe
containing samples, a source ‘X’ 1s used. X
after a nuclear transformation (Y), gives Y-
radiation used 1in Mossbauer spectroscopy. X
and Y respectively, are

1. °'Fe, [B-emission

2. °'Co, [3-emission

3. °'Co, e capture

4. °'Fe, e capture.

UTd 3A-UIfhed Hbel H (U] I g
el dlel hlelc EIT-I'-!IIT gigd) 39REUd derdr
T F&IT 3R TR &I Fal JIIT &

. IR 5-HGEAT dAT IR 6-HGEAT

2. A1 5-GSEdT dUT & 6-9e&dg

3. & 5S-HSEAT AT &l 6-Fe&d g

4. 9Id 5-HSEAT dAT died 6-TS&Ad

Correct combination of number and size of

rings present in a metal ion-porphine complex
(including metal 1on bearing chelate rings) 1s
1. four 5S-membered and four 6-membered

2. two 5-membered and six 6-membered

3. six 5-membered and two 6-membered

4. five S-membered and three 6-membered

Add R H cis-Collcd AT 9°fed gl
SISVl Hbel ol & 3R DNA T@eT H
Elﬁﬁ?‘l?-rﬁrﬂﬁm-ﬂd Fh Il g, 98 ¢

1. 39Tl 89 & N-TIHT]

2. HISCHHlsT S8 & O- WA

24

90.

91.

91.

3. USaled &8 &I N- YIATIT

-~
4. ATAT §F hI O- GIATOT

2

In human body cis-platin hydrolyzes to a
diaqua complex and modifies the DNA
structure by binding to

1. N-atom of guanine base

2. O-atom of cytosine base

3. N-atom of adenine base

4. O-atom of thymine base

gdTal Al & Fe(CO)s (FXTAT faAsatai@d
&) & o & 3ifhd CO Ul &1 o=y
fSiesh #ET glem g8 g

. 2dAT5; 3 dAT 4
2. 2d4r3;4dAT 5
3. 241 3;1dA15
4. 1dA12;:4dAT 5

For fluxional Fe(CO)s (structure given below)
in solution, the exchange of numbered CO
groups will be between

1. 2and 5; 3 and
2. 2and 3; 4 and
3. 2and 3; 1 and
4. 1 and 2; 4 and

h bh h &

92, Tt Gd HTRTRAT vH H

HNEt, + CS,

[CpMo(CO)s],

KOH aq suln}R S

P
[,

STgl dtc = gl%ﬂlﬁl%laiﬁa aar

tds = ATSYIHA SSHHISS
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P,RAUT S &I gigariaiv| Cp =n’-CsH; TO CO O|Li 70 co OCH
‘_.-" P ‘_.‘ g 3
1. OC—Cr= and oc—Cr=cC
P R S oc” | s oc” | g
1. | Et,dtc K* | Etytds | CpMo(Et,dtc)(CO), Co o0 6775
2. | Etdtc K* Etstds | CpMo(Et;dtc)(CO), co i co
3. | Etydtc K© | Etptds | CpMo(Et,dtc)(CO) ‘,CO | | ‘ CO
4. | Btdtic K* | Ettds | CpMo(Etdtc)(CO) 5 OC7CF';-CBH5 and OC‘—/Cr"—— CH,
OC oc? |
92. In the following reaction sequence CO CO
CpMo(CO) -
HNEt, + CS, KOH)--P aq S{JIHFR[ p 3])2-.-5 CO o Lj CO co
12 !:# ‘ ,"‘ /OCEHS
where dtc = dithiocarbamate and tds = 8. OC7,Cr"———(3—(35H5 and 0070"—_— ~
thiuramdisulfide. OC | OC ‘ CHj
co © CO
- .5
Identity P, R and S. Cp = n1"-CsH; CO 1 CO O
€0 | ] | 77 _0CeHs
P R S 4. OC7CI‘#——CEH5 = OC7CI‘—_— N
1. | Etdte K° | Etytds | CpMo(Et,dtc)(CO), 0C ol (\30 CH,
2. | Btdtic K | Etstds | CpMo(Et;dtc)(CO), CO
3. | Etydtc K* | Etytds | CpMo(Et,dtc)(CO)
4. | Etdtc’K* | Ettds |CpMo(Etdtc)(CO) .
" 94. [(n’-CsH5)Mo(CO)s], & T AH HY T3 e
W [(n>-CsHs)Mo(CO),], & fa@s co & 2
93. Cr(CO), &I LiCeH; & 3fafshar A &r & Jodi & fdolusl & uRard glar gl 39
[Me;O][BF,] & A 31fAfhar & B a1 1 A ¥@FTT F Mo-Mo ey HIfe &
dUT B &I T & e gRade 8ldm &, d8 ©
1. 283 2. 192
CO | 3. 1493 4. 294
co Li (.
‘ ‘.-' /0 | JJ‘ /OCH3
1. QC—70r=—

and oc—Cr= 94. Heating a sample of [(n’-CsHs)Mo(CO)s], results
oc” | T CeH R tomton oF Tt L} )als

v Mg
ot (‘30 " in the formation of [(n5-C:-,HS)I\/[Q(CO)Q]2 with

| 2 elimination of 2 equivalents of CO. The Mo—Mo
TO CO H TO CcO bond order 1in this reaction changes from
o 5 1. 2to3 2. 1to2
T, 1 and —
o %CC/Tr “es %CC((‘LT i 3. 1to3 4. 2t04
CcO CO
cO 1 co 95. C¢Hs—C=C-C¢H,-p-Me &I [(‘BuO);W=C-'Bu] &
,CO CO T L oo T -
3. OC—-(‘Zr': C—CgHs and OC—Cr'; /OCGHS arﬁ e _J%I H
co © CO t
CgH4-p-Me Bu
0 co |Y 1 o OCH c‘; (‘:
' 3 6/ 15
o and OC—Cr'—_:C/ \ / \
4. OC7CF——CBH5 o C/ \\CH 1. (BuO), C—IBu 2. (‘BuO); /C—CGH4-p-Me
OC 15 Bk 3 / /
CeHs CeHs

93. Reaction of Cr(CO)¢ with LiCsHs gives A
which reacts with [Me;O][BF,] to give B. The
structures of A and B respectively, are
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Bu CeHs CH,OH
\ | mCHEOH
C=~C—C.H,-p-Me 1. R 2 N
N

3. (rauo)3v<c >< 4. {rBua)Bv\( / H
CgHa-p-Me H
‘B C H - -Me-C H/ \c H
U 615 P- 6" '4 6775 SIME3 CHEOH
3 @j<§7(}|20|‘| 4. @\/\g*SMES
b N
H H

95. A plausible intermediate involved in the self
metathesis reaction of C{Hs—C=C-C¢H, -p-Me
catalyzed by [(‘BuO);W=C—Bu] is
97. PR 3R FA F R TE

: 341G &
CEH4-p-Me Bu
C G
N\ 7\ 1. HOCH,CH,OH, TsOH
t r { 22
(BuO), /c— Bu 2. (‘BuO), /C—CEHq-p-Me _
/
.; —_—
CO [
CeHs CeHs 2. Cp,Ti—Cl
3. H,0*
Bu TaHs
/‘\ / N —CgH4-p-Me
g 14~
3. (BuO), / 1 4 (fBuo)sw\/ [
c=C
X SR /7 N\ £0o,Me
Bu' CeHs p-Me-CgHy CgHs
. 3.
96. fFATaf@d 3MEATRaT A TRRIT &I 371G g éOZ
//x‘
O &
i Pd(OAc); (5 mol%)
\ | +  MeySi—=——CH,0OH -
PhsP, n-BuyNCI
N2 E'Nar;cou:

97. The major product formed in the following
reaction sequence 1S

CH,OH
mCHZOH 1. HOCH,CH,OH, TsOH
2, H 0 =

SlMEa CHon

2. szTl_Cl
O:%—CHEOH 4. @SM% 3. H30"

* , > Y/
96. The major product formed in the following CO,Me 7
reaction 18
| Pd(OAc), (5 mol%) 3 é@zo 4. é@iCHz
@[ + Me3Si—=——CH,0OH - B g
NH, Ph;P, n-Bu,NCI /ﬁh"‘“ "//‘-\R

NEECO3 O O
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98. fArfaf@a fAfhar A faTRa qe 37U 2,
LA
0 O N\_/O
)J\ NaHMDS
\)&\N O - O N\
\_/ TsO~ >

® ) .. A
(7 57
5\ 4
O O

N\_/O \-./ \i

99, TAFATT@d JTATHAT HA H 3cdie A JAT B

3.
i Me,CulLli
O O 1. NBS A Ea ULl _
\)LNA " ; a i. 30% aq NaOH
I -
CT/ \\ OH
. Ar——Doe- T
4. | “Me
O
S (oo 31
N A = "0 B =
-\ 2.
v* & Me
O A\ OH
| Me
98. The major product formed in the following
reaction 1s . S
O 4. BT %_G”:O ®7 %—O
O ‘Me
M NaHMDS
\—/ Te O/\/‘ 99. The major products A and B in the following
\i 0O reaction sequence are
L. i. NBS Me,CulLi
)L ii. 30% aq NaOH
N O
\__/



100.

100.

et e
Al ey
At Aoy
At Lo e

frfai@d @i $7 7 T aea

Scdlq %

O

. . N~

KOH, EtOH
2. HCI

Cl

2.

O Cl
> J/CQCI
4. Cl

O

The major product formed in the following
reaction sequence 1S

0O O
a Ts /”\///
KOH, EtOH

2. HCI

28

Cl

Cl

101. Frafaf@a 3fAfhar T & 309 AJar BE

N.
@\ /E’ OH conc. H,S0, Ph,CO
- A -
NS0 TiCl,, Zn

Ph Ph
[ j NHCHO
L, AF N/&o = jl:
H N7 YO
H
Ph
0 Ph
CLs- /
2 A= O B =
0
N N
H H
Ph. _Ph
[::ja NHCHO |
3. A= B = NH
N’go By
N0

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

N
@\ /E OH conc. H,SO, . Ph,CO
NT 0 '
H

TiCly, Zn

B
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Ph_ Ph
@ NHCHO i
1. A= N/jso B= @/J\O 3. N
: H CO,Me
O Ph/ Ph
7, A= @%:0 B = @fio 4 N
: N O
Ph Ph
@ NHCHO |
3. A= N B" by 103. farafaf@a fafer & g && & fow
H
O HiPwHF T qE AT ¥
O O
s S e, : v
- N N Ph
I H -
H H

102. fAFifafad AR 7 AT 379E & 1. i. NaBH,, CeCl;, MeOH, 0 °C;
1. Hy, [Ir(COD)(py)P(Cy)3]PFé;

11. Ph,P, PhCO,H, DEAD:;
N3 COEME 1. Phgp i'f'. L1A1H4

o

OHC 2. NaBH;CN 2. 1. Li, ¢d NHs;;
1. H,, [Ir(COD)(py)P(Cy);]PFé:

CO,Me u1. Ph;P, PhCO,H, DIAD;
' iv. NaBH., CeCl,, MeOH, 0 °C.
| y 3. 1. Hy, Pd/C; ii. LiAlHy, -78 °C.
NH 4. 1. Hp, Pd/C; 11. L1, g9 NHs.
2 Hox\ﬂﬁCon 2 103. The correct reagent combination to effect the
following reaction is

0 ., OH

3 N H
CO,Me m* - )CQ—
H H
HO 1. i. NaBH,, CeCls;, MeOH, 0 °C:
O . Hy, [Ir(COD)(py)P(Cy);]PFg;

iii. PhsP, PhCO,H, DEAD; iv. LiAIH,.
2. 1. L1, liquid NH;;
i1. H,, [Ir(COD)(py)P(Cy);]PFg;
iii. PhsP, PhCO,H, DIAD;
N3 Lrgale Lils® iv. NaBH,, CeCl;, MeOH, 0 °C.

OHC = 2. NaBH5CN 3. i. H,, Pd/C; ii. LiAlH,, -78 °C.
4. 1. H,, Pd/C; 1. Li, iquad NHs;.

CO,Me .
, : 104. fAFafaRga AfATRAT A & folU LT I
| / A T B §
NH
NH Br/\l/
2, HO CO,Me CHO Br A 1. TBDMS-CI, Py, DMAF; i
[ I = Zn 2. Pd(OAC),, PhsP

K,COs3, CH4CN

102. The major product in the following reaction is




TBDMSO

OH Br
1- A= B =
=

OH TBDMSO
2. A = B =

l Br

OH Br HO

=

OH
b -
n

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

Br”

CHO Br 1. TBDMS-CI, Py, DMAP
- A -
@ﬂ Zn 2. Pd(OAc),, Ph,P

K,CO3, CHsCN

OH Br TBDMSO
1. A = B =
=
OH TBDMSO
2. A = B =
‘ Br
OH Br HO
=
H
OH Br Q

105. faeafaf@a 3fAfehar &7 & ALIadr A gur
AET 391G B &l T &

NX (PROZPONs —  +-BuOH
N r’*’COEH EtaN

L. =X - ““NHBoc
A= /\/X PO(OPh), B =
- o E N

-
3 A= B =
= "‘--.\\ ’ECONS 7
/\/K P /G
A= ., _PO(OPh B=
4' > ,r”/ { }E .

O S ‘OtBu

105. Structures of the intermediate A and the major
product B in the following reaction sequence are

/\/X (PROLPOINs t-BuOk
R 'IECOZH EtSN
o /\/X
l. AN X “"NHBoc
2. H“‘"x. | ( }2 H‘\

e
A= B =
3. X “CONj

— OtBu
A= PO(OPh), B=
4 X | r O(OPh),
O S OtBu

106. TAFATITET FATAION P-S & UhAT -1V &l

el AT &
Reactions
@) hv O _
£ Et\)J\/Et Et\)K * H2G=CR,
O hv Ph + O
Q  pn Ph — . PhT




hv
+ 302 — -
sensitizer

UfehdIT : [ 3ed-Uesy
1. AN BT 1
1. 9T ASahol
dholed dcudTd Sled-Uesy

V. AT esy 11
P-II; Q-IV; R-1IL; S-I
P-II; Q-IV; R-T; S-1I
P-IV; Q-II; R-1IL; S-I
P-IV: Q-II; R-1; S-1II

e L B

106. The correct match for the following transfor-
mations P-S with the processes I-IV is

Reactions
O hv O
— =+
P Et\)l\/Et Et\)l\ HC=CH,
O hv Ph + O
Q ph. J__Pn = PR

* Oz sensitizer *

I. Diels-Alder
II. Norrish Type I

III. photocycloaddition followed by
Diels-Alder

IV. Norrish Type 11

Processes:

1. P-1I; Q-1V; R-11I; S-1
2. P-1I; Q-1V; R-I; S-11
3. P-1V; Q-11; R-III; S-I
4. P-1V; Q-1I; R-I; S-111

107. FHTATHIIN  P-S T ISFellehvl & ATA! -1V
& I ey fAemeT T

31

Reactions

O O
| H", hv ?

I |
NaHCO,
Qg B} E‘g"'Et

O
o O
H*, hv _ \]iz
S
Nn-Buz;SnH
AIBN
T —T T =
S B 5 toluene I:>7
80 °C
ASFAIRION & T : L gl JISFollehIur
I1. Nazarov Hl$cfﬂﬁqw{ul
[11. HeTeh TTSFAThIOT
V. Sclehcl HISFllehI 0T
1. P-1V; Q-I; R-II; S-111
2. P-II; Q-I; RIV S-111
3. P-1V; Q-II; R-III; S-1
4. P-1I; Q-I; R-11I; S-1V

107. The correct match for the reactions P-S with
the names of cyclizations I-IV 1s

Reactions

O
o O
H", hv
i
Nn-Buz;SnH
AIBN
S Br— ~~ T~ ~
toluene
80 °C

Names of cyclizations: 1. halocyclization

II. Nazarov cyclization
III. radical cyclization
IV. electrocyclization

1. P-1V; Q-I; R-1I; S-111
2. P-1I; Q-I; R-1V; S-111
3. P-1V; Q-1I; R-III; S-1
4. P-1I; Q-I; R-1II; S-1V
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108. fAFATAT@T HTRTHAT & 3c9Ig &1 SN 2.
HEIAdr &l ¢, 3T$T ol AT §

NaH (1 equiv.)
WOH ot - O 3.
ea
“NMej |© O
®
| O
o 4
1. 2, H
O o O O
® MEgN O
! @ Clx“‘

NME:J,

O 109. The major product formed in the following

reaction 1S

108. The correct structure of the intermediate,

OH
which leads to the product in the following \/\/k(\H/OEt 1. HCI, H,O
reaction 1s g
2. Et3N, heat
Cl O °

O O
E - I
C\/\\/OH NaH : etquw2 O . y
ea
“NMe; |© /\/\to):
® O
~
2,
o° o® H
= 0O
L. %27 2, @%\07 /\/\E)io
@ MEEN it
MesN
3.
@®
NME3 O
@
4.
. H
109. farafaf@a sfafear # o 7eg 300 § O
O
OH g

\/\/H/\H/OE’L 1. HCL, R0 o Cl
2. EtzN, heat
Cl O .
110. fAFfaf@ga aAfthar 7 fRfad J&g 3cde g

O
1. P,O40, heat
H Eto\ﬂ)\NAH il -
O H 2. 1. diethyl maleate, heat

O i. HCI. EtOH




2

CO,Et
L Etozc\(l\tEoH

w

N

CO,Et

P
HO N

CO,Et

3 rjcoza
»
N OH

CO,Et

P
N OH

110. The major product formed in the following
reaction 18

O
1. P,O4p, heat
EtO\ﬂ)\NJ'J\H ik e
= 2. 1. diethyl maleate, heat

O i. HCI, EtOH

CO,Et

L EtOch\j/\OH
w
N

CO,Et

> hcozEt
w
HO™ >N

CO,Et

e
»
N OH

CO,Et

»
N OH
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111. Feafaf@a 3fdAfsar sa 7 [RRT geg 30

AdUTBg
| diethylacetylene
N=|-.pn diethyl maleate dicarboxylate
/ - -
Ts Cu(acac),
EtO,C
ezl = COEt
l. A= Ts—N B = TsN/)j[
CO,Et
CO,Et E10,C 2
EtO,C
CO,Et CO,Et
2. A= Ts—N B= Ts—N |
CO,Et
e S Et0,C g
EtO,C
CO,E % _CO,Et
3 A= Ts—N B= Ts—N |
CO,Et
G0E EtO,C ;
EtO,C
LO:E ’ CO,Et
4. A= Ts—N B= Ts—N_ |
CO,Et
CO,Et E1O,C 2
111. The major products A and B formed in the

following reaction sequence are

diethylacetylene

N=|.pn diethyl maleate dicarboxylate
r i ol
Ts Cu(acac),
EtO,C
CO,Et °Z  COLE
| A= Ts—N B = Ts—Nﬂ
CO,Et
CO,Et il
EtO,C
COE ° CO.Et
2_ A= Ts—N B= Ts—N |
CO,Et
e EtO,C
EtO,C
el s CO,Et
3 A= Ts—N = “Te=N |
CO,Et
COEL EtO,C .
EtO,C
LO,kt ’ CO,Et
4 A= Ts—N B= Ts—N |
CO,E
gt Et0,C :
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112. Arafai@d 3fARIr &7 3c9es d::i’{sé-l acdlq % N O,O[_r‘ OHBu
3

1. CHol5
Zn-Cu

HO Me "
= Li* OH
_\_/ 2. cat. RuCl;'H,O A= Cf';% B = EI/\
NalO, " S Z B

113. The intermediate A and the major product B
in the following reaction sequence are

CDO LiICH=PPhs " BuCHO .
O O -78 °C-rt

112. The major product formed in the following OLi* Pl
reaction 18 . CII\,;F’F’ha . %

1.ZCIEI:2I2
H M n-Cu
O_\:/ © g oL’ OHB
2. cat. RuCl3'H,0 3 A= B = U
e PP WP
NalO4 ~

114. faFafaf@a °C NMR DEPT-135 3iiehs c2la

3, 4. HO arel Jifdler & ggr I gl
Me 'C NMR DEPT-135: %UTlcHe MY §30.2, 31.9,
61.8, 114.7 ppm W; YellcAd MY 130.4 ppm TR
113. Frafaf@a it sa & augadt A g MOH
ACY 39 Bg L.
C[:O LICH=PPh; BUCHO /\/\/OH
.78 °C-rt 2.

YL OH /\/O\/
A = B =
l. O:;%Pphﬂt Ofﬁ'ﬁ“\ B g /

OLi* OH

o) . Q,\;PF’“S o Q:ju 4. Wr\/OH
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114. The correct structure of the compound, which

O OY
shows following '"C NMR DEPT-135 data is 3 4 /O/ &
“C NMR DEPT-135: negative peaks at &

OMe

30.2, 31.9, 61.8, 114.7 ppm; positive peak at

130.4 ppm
/\/\/OH 116. faw=ifari@d 3fRfHar $7 7 391 7T
1. o 3 AdAT BE
? heat hv
+ S - A - B
2 NOF < [
O | A= B =
3 /\/ \/
v (m e e
\/\/OH >
4.
3. 4
115. e e Aafaf@a Teed s gafar - r - r P
gl ik &I gl T ¢ 4. :
IR: 1690 cm™

'HNMR: 6 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, ] = 8

Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm “C NMR: &
197, 165, 130, 129, 114, 56, 26 ppm 116. The major products A and B formed in the

following reaction sequence are

0 O
-~ @

) M ] /O/U\O D e —— A —— B

MeO W
LY

3 4.
Q/H\ ° Lo A= N =
OMe

115. A compound displays the following spectral

data. The correct structure of the compound i1s

IR: 1690 cm 3 A= Aﬁ B= ﬁ
'HNMR: § 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, ] =
2 s,

8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "°C
NMR: & 197, 165, 130, 129, 114, 56, 26 ppm . A- Lb
: /



117. farafaf@a sfaferar 7 fofa Aeg 3 &

I. s-BuLi (2 equiv.)
-78 °C

CO,Et

-

117. The major product formed in the following
reaction 1s

I. s-BuLi (2 equiv.)

- NH; -78°C )
.y CO,Et
N 1 / \
S
H [ .
- A W
Z O
N
L COLE

36

118. frfaf@a sfaferar # faxfa 7eg 3cue &

= O. -«
H .
. rli>
/S~
Or" W\ Ph
PhSO,HN
1L
O =
H
HO
2,
O =
H
3.
4.

118. The major product formed in the following

reaction 1s

s O %
H .
i "I‘l>
/S~
o 6 Ph
PhSO,HN
1
O :
H
HO
2,
O

T
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119. frafaf@a sffear & R aeg 30g &

y O
O
H
H O
2.
'-.“ O
o
H
H
O
O
O |
H

00
CF3CO3H O
< -- b
o

5 H
gy O 120. fAwifaf@a sfafsar # fRRT qeg 3 §
l.
O 1 mol% KzOSOz(OH)4
O Ph (DHQ),-PHAL

CO,Et ~
MESOQNHQ
KSFE(CN)S

120. The major product formed in the following

H
e
3.
; 0
o
H _ .
H O OH OH
3.
/Q‘i):o OH OH
O Ph
i N5 SHURPING G
H
4 O
s O
O
H

reaction 1s

119. The major product formed in the following 1 mol% Ky0s0,(0OH)4
ot & DHQ),-PHAL
reaction 1S Ph. ~ ( 2
~ZC0,Et -
H MESOQN H2
O CF3C03H K3FG(CN)6

9

¢

I



121.

121.

122.

122,

OH OH
P R Ph. -~
! h\_/\co Et 2 \‘/\COEEt
OH OH
OH OH
Ph Ph
> \{kCOzEt \‘/I\COZEt
OH OH

Teh 3G T & fov e fARTa Hadsr v
H, Teh HUT TUEAART GHSA Bl (f)
AT T dFell a1 S8 A, W 3H YR
8T &ear g, & f~(A)" Tal

l. n=3 2. n=1

3. n=-—1 4. n=-3

The single-particle translational partition
function (f) for an ideal gas in a fixed volume
V' depends on the thermal de Broglie
wavelength A4y, as f~(A,)" where

l.n=3 2. n=1

3. n=-—1 4, n=-3

15 Ul I HGEAT 1 H AT 4 TRT A

faaRa forar =@m §1 38 AT & AT o
W PIS P A0 giar gl 3ifdd faear @

dahdl g

A

o o
o [+] o
00O 0000
00 co0o o000
E 000 0 000
000 00000 ©00000
©000000 000000
0000000 000000 0000

I I 11 [V Vv
1. 11 2. I
3. 1V 4. 'V
15 particles are distributed among 4 levels as

shown 1n state I. Heat 1s given to the system
and no work i1s done. The final state could be

o o
o o o
oo0o0 0000
o000 ooo 0000
E o000 o 0000
oco00 00000 ©00000
0000000 ©00000
0000000 000000 0000

I II [11 [V V
1. 1I 2. 1l
3. 1V 4. 'V
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123.

123.

124.

124.

125.

Ush NMR TWaeIHEY H 2.5T &

giFAfeld &1 'H #T aRAR REER0T 319
100 MHz g1 39 TUFIHIEY H Eq?:l‘m &hr IR
Jsar 3gfad @ dFag TFahg &iF digd
25 X% 107*T gl 39 3907 H 90° Jod I

Y6 h
3

afer &
1. 25 x 10~ °s 2. 50 X 10~ %s
3. 25 x 10755 4. 50 X 10~ °s

In an NMR spectrometer containing a 2.5T
magnet, Larmor precession frequency of 'H is
100 MHz. The radiofrequency used in this
spectrometer has an associated magnetic field
strength of 2.5 X 10™*T. The duration of a
90° pulse 1n this instrument 1s

l. 25%107% 2. 50 x 107°s

3. 25X 107 °s 4. 50 % 107 °s

Ueh Goel gFahIT &1 o9l W, T¢ gUlh &
ATSshIdd 37GAMVUT TAFeH H Teh oS 3
gl # fasiaid g Sl g1 gullcHesh Fail
TR T899 TRAUT ARFEH gdr g 3T

FdlecH T&IAT ())&

1. O
3. 2

2. 1
4. 3
Upon application of a weak magnetic field, a
line in the microwave absorption spectrum of
rigid rotor splits into 3 lines. The quantum

number (/) of the rotational energy level from
which the transition originates is

1. O 2. 1
3 2 4. 3

Ueh IifdTer T YIGTAT IRNE i AT 31T
g

B
P / C

A

O &

Sl OA, AC ddT AB & TlT g HHU:
tan%, tang aar tang. e Tolledeh AT Teled
& TIT AH AT 300 K dAT 3 kJ mol™! g, ar

Ieled 9T AT H S 9RadeT g dg g

1. 10 tan— 2. 10 tan—
3 4

I T

3. 10 cot- 4. 10 cot—
3 4



125.

126.

126.

Phase diagram of a compound 1is shown
below:

B
P / C

A

O L

The slopes of the lines OA, AC and AB are

tan%, tang and tang, respectively. If

melting point and AH of melting are 300 K

and 3 kJ mol™' respectively, the change in
volume on melting is

1. 10 tan= 2. 10 tanZ
3 4
3. 10 cot= 4. 10 cot=
3 4

PIAl Soldd ol PIH Sl & Jg o T H
grold gl Jg Ush ®euIsg FUISA 9¢ ¥ URHA
grar ¥ sae e fAfdse frar r §, g
3

A
D
\Y
B
C
P

. AB 2. BC
3. DC 4. AD

The figure below describes how a Carnot
engine works. It starts from the adiabatic
compression step denoted by

A
D
Vv
B
C
K

1. AB 2. BC
3. DC 4. AD

127. fd=g ¥Hg C, H AR ThHAT 0,
Hehelel § S fdeq THg WIcd 8T &, 96 &
1. S, 3 Cor
3. D 4. D,
127. The point group obtained by adding symmetry
operation gy, to the point group C, 1S
1. S, 2. Cyup
3. Dyp, 4. D,
128. m Tefad &1 FUT Tah HNAdRR a1 Togh
WZ&HW& %,afrtlﬁﬁﬁr-r%l 5_\':@
YUH 3cdiold HaEdr & fau Far ay
JI9ySEdr HHU: &
hZ (2 h? (17

L. Bm(ﬂz)'l 2. Bm(4ﬂ2)'2
h? (5 h? (5

3. 8m (4.*:12)’1 4. 8m (az)’2
128. For a particle of mass m confined in a
rectangular box with sides 2a and a, the
energy and degeneracy of the first excited
state, respectively, are
h? (2 h* (17

L. 8m (az)’l 2. 8m (4{12)'2
h? (5 h? (5

3. g (aa?) 1 4 5 (a2):2

129. @3Sl WA HI  fodesidd  Haedr &
HATA Foll oldTHT 13.6 eV gl Het T
fAFaas acar & afas F9r § 9T
1. —54.4eV 2. —27.2 eV
3. —13.6eV 4. —108.8 eV

129. The 1onization energy of hydrogen atom in its
ground state 1s approximately 13.6 eV. The
potential energy of He™, in its ground state is
approximately
1. =54.4 eV 2. =27.2eV
3. -13.6eV 4. -108.8 eV

130. D;foeg THg & foIw Trerator ATROT s
&Y I ¥
Dy | E 2C; 3G,

A1 1 1 X+y°, 77

A |1 1 —Z1 |zR,

E 2 —“1 0 (}{a y)a (Kzﬁyza X}’)a
(Rx: R}f) (XZ, y.é)




130.

131.

54 fdeq THE & Afai@a & & ggr

FUT §

l. qUT &9 & FATAT $9eT & ATHT HIS i
[R-GfhT § &I, BT THT gl

2. Y IR-TfhT aArH ASl 1 THA 3T

glT 3792k ¢
3. Gy UAA ATHST ASr &7 IR-TThT

gidAT 39T gl

4. IR-HThT ATHS HIEI & Th JIH Tl SN
ITYSE &I, FT AT THT ¢

The character table for the D; point group is
provided below:

D; | E 2C 3C
A1 1 X+y’, 7
AE 1 _1 Z"J RE

(Ry, Ry) | (xz, yz)

For this point group, the correct statement

among the following is:

1. It 1s possible to have a totally symmetric
normal mode of vibration which is IR-
active.

2. All IR-active normal modes are
necessarily Raman inactive

3. All Raman-active normal modes are
necessarily IR-active

4. It 1s possible to have a pair of IR-active
normal modes that are degenerate.

AT olfoie fof dedr Fol & HH &H
1/}1:’f)z:w3 ... Uch w aﬁ? 3’7 'L'i'{‘” ‘D elod
g M o, P, ... T TIA HTAdl glelh o

a7 ol @l UGl Gl Poladl H &HFdd

FdlecH H&AT cATd &1 fear &

Vo= a1¢9 + a,p, + asp,
Y= by + b,y + b3
Y, = 11 + C24
Y3 = dips + d,¢s

fArifaf@a # & A (FORBIDDEN) faed
foga @waAvr & (Ggg 3mexr :1 aAndd
fAcemes # Y& AT dllfaiv)
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131.

132.

132.

133.

| lf)u—}l,bl 2. lpﬂ _}IPZ
3. l‘bu - ],bg 4, lpl 7 lme

Suppose Y4, Y-, P, ... are wavefunctions of an
anharmonic oscillator and ¢y, ¢p1 P, ... are
wavefunctions of a harmonic oscillator with
increasing order of energy. The subscripts
denote vibrational quantum numbers in both
the cases. Given

Yo= ai1¢pp + axp + azp,
Y1 = Dby + b,y + b3
Y, = c1¢1 + C2Q4
Y3 = di¢pz +  dyps

the FORBIDDEN electric dipole (assuming
the dipole operator i1s linear 1n normal

coordinates) transition among the following is
L. Yo = Y4 2. Yo=Y,
3. Yo = Y3 4. P - Y,

Ifc vV daqr T FT Holdd UeTFIT(aa—;) IR ED

/o

ST 8IdT &, d8 & (7 ddT a $hALm: TdRe

mma@uw%h

L. &3 2. Cy
3. (p —Va 4. Cy +nVa

If U is a function of V and T, (3—”) is equal to

r/p
(m and a are the internal pressure and the

coefficient of thermal expansion,
respectively.)

1. Cp 2. Cy

3. Cp —Va 4. Cy +nVa

Cy, Towgq @A &1 3ifFcfEoe  aRol
Hfaled @ @AE9or T & 9y S & 7
3

E 2C; 3o,
A, 1 | 1
A, | 1 -1
E 2 -1 0
r 6 0 2

[ ST ST & 98 &

1. A, + A, + 2E
2. 24, + 2E
3. 24, + 2E

4. 24, + 24, + E



133.

134.

CH,CI COO™ + OH"

134.

CH,Cl COO™ + OH"

135.

The character table of C;, point group is
provided below, along with an additional
reducible representation, I

E 2C;3 3o,
A, |1 1 1
A |11~
E |2 -1 0
r [6 o0 2

['is given by

1. A + A, + 2E
2. 2A; + 2E

3. 2A, + 2E

4. 2A1+ 2A, + E

STl [doidad & AT TAThAT

> CH,OH COO™ + CI

& oI Ogr YT &

|. S &l ol eI fAddie &l el &

2. WIAEATD HT d&aT &I fATdIh el
ST g

3. 3Afde Hlogdr &l Feler &3 [Fadis
ger ¢l g

4. GhIUT & Teedl YUalcHSD gl

For the chemical reaction in aqueous solution

the correct statement 1s:

1. Increase of pressure increases the rate
constant.

2. Increase of dielectric constant increases the
rate constant.

3. Increase of 1onic strength decreases the rate
constant.

4. The entropy of activation is positive

9T cdRT 9feid &X fAgudih &1 A Iig
guecdle RAgid & HOR-IMer HAlsaT d 9Ied
Y [AIares & HehdH AT & HEk g d
Eg ITIe (b) dUT & AfAFHRT Fr P3N

& g7 & HALY GaY g
l. b=1r +1,
3. b>n+n

2. b"::?"l _"Tz
4. b£r1 """T'z

» CH,OH COO™ + CI’

135.

136.

136.

137.

137,

138.

If experimentally observed rate constant is
greater than the maximum value of rate
constant obtained using hard-sphere model of
collision theory, then relation between the
impact parameter (b) and sum of the radiu of
two reactants 1s
1. b= 1 4 ()
3. b>ri+n

) b<T1+T2
4. b£T1+T2

gig C I YRIAS Headl Co & dlf g Hhife
$r JFMATHAT 3¢ > Iedrel @ 3T 3 gl

2kC,? " kG,
3 2
: 4. 5
2kCo 3kCy

Halt-life t, ,, for a third order reaction 3C —
products, where C; 1s the initial concentration

of C, will be
3 1
: 5 2, —
2kC, kC,
3 2
" 2kC, " BkCy>

Uh TId Tald SiTeleh o folT TUeheh AT I
JFATS dUT & Hieelhe JHAGCI fohecd
JACAT & ALY faAlelel, & HeJurd Hr S
HATeT oTal &I hdl g, d8 ¢

1- 51!2 2 71!2
3. 11'% 4. 1§

For a simple cubic lattice, the ratio between
the unit cell length and the separation of two
adjacent parallel crystal planes can NOT have

a value of
{512 T LL.

3. 11 4. 132

ofleT IET A, B TUT C & HERAYOT AT I
T RTA AT I E J&T 0 Tdg &l
giaerd sl g

A

1/0 C

1/P
goT ET & rferenwor gR&ATT 1 TE FH &
1. A>B>C 2. B>A>C
3. C>A>B 4. C>B>A



138.

139. fAecI@TT H dAT YHTHTT oifdeh 3R &l

139. Choosing

140.

140.

Adsorption 1sotherm of three gases A, B and C
are shown in the following figure, where 0 is
the percentage of surface coverage.

A

1/P

The correct order of the extent of adsorption
of these gases is
1. A>B>C
3. C>A>B

2. B>A>C
4. C»B > A

TATd I, AT Foll E; T AT YIed el
a?‘i%’ltriﬁa‘qﬁﬁwﬁ»—mw%l ar ATYR
(TTifeeh) Bl ¥ E,(2) < E,(2) 9red ghar &
3 AT (cllfdeh) ol & ST ThR dled Hifc

=

T Fad E,(3) < E,(3) < E.(3) UTed g@idr &1

fra@a & O 3 g9y giem, dg g

El(z) = 51(3);
El(g) = 51(2);
El(z) = 51(3);
El(?’) = 51(2);

E,(2) < E;(3)
E,(2) < E;(3)
E,(3) < E,(2)
E,(3) < E,(2)

o by =

some Hamiltonian H and an
orthonormal basis, a linear variation 1s carried

out to get approximate energies Ej. With 2

basis functions, one obtains E;(2) < E,(2).
Taking 3 basis functions, similarly three

ordered energies E;(3) < E,(3) < E;3(3) are
found. The relation which holds from the
following 1s?

1, El(z) = E1(3);
2. E1(3) < E1(2);
3. El(z) < E1(3)§
4. E1(3) = El(z):

E,(2) < E;(3
E,(2) < E>(3]
E,(3) < Ey(2
E,(3) < E;(2)

1-d ST H 39TEAT 0T &l [Aeaded 3a8ar
H 39d Gd9 & A LT § FAlTeh

1. [p,H] =0

2. V(4Ue=2reT) = 0

3. HEAd g

4. TTAT IR JUT WX &

Average value of momentum for the ground

state of a particle in a 1-d box 1s zero because
H] =0

2. V(potential) = 0
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141.

141.

142.

142.

143.

3. H 1s hermitian
4. the state is bound and stationary

TUeh ETHCT 3T A Sl gifHeeladT H &
ATY HFGC 8l HLl &, & U AT ofifore

A T TSI Beled P, & dAT H T TSI
Bolel P, 81 H & AT Ad g ([4, H])
¥ g AT & AT G FuT &
1. @rr (W14, H]|y,) TAT (Y, |[A, H]|,)
T &
2. &ael (;|[A, H][Y,) YT & oAfehed
(W,1[A, H]|,) 31T
3. Fad (Y,|[4, Hlly,) LI & efcha
(1 [A, H] 1) 3R &
4. Glr (Y1 |[A, H] [y ) TAT (¢2|[A:H]|w2>aﬁ
J

For a hermitation operator A, which does
NOT commute with the Hamiltonian H, let
Y, be an eigenfunction of A and 1, be an

eigenfunction of H. The correct statement

regarding the average value of the commutator
of A with H (|4, H)) is:
1. Both (¥ |[A, H][y) and
(U, |lA, H]|Y,) are non-zero
2. Only (1|[A, H]|1;) is zero, but
(Y,|[A, H]|Y,) is non-zero
3. Only (¥, ]|[A, H]|y,) is zero, but
(Y,|[A4, H]|Y,) is non-zero

4. Both (y4|[A, H][14) and
(Y, |[A, H]|,) are zero

Al & odsh Sl ®R W 99
TR dr p gl k-mer I @ & foT A
fReT 8

k

SCHoo

L. p 2. p(1 —p)?!

B PO =i 4. p*t

The condensation of a hydroxy acid produces
a polyester with the probability of linkage at
both ends being p. The mole fraction of k-mer
chain formation is

1, g~

1. 77 (1

2. p(1 —p)<t

— D) 4. p*1

gIsglold 3] & AU el 3Mudsh 3fedce
feid & 3FER e g, A
gfd3eeyd o, 34Tﬁ?fa$ 3facdr &1 f@aAor ar
BISSIole TRAIT & WATUT 3Midcal &
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@ F@fFsor @ #d §1 Yg Fgadrsin

145. NaCl, CaCl, d2T LaCl; & Selld Tdelded, HATEY

Aedlolc d@walad &1 Rfad wrfas ¢ IS FihTAT JOMH  (In y.) TAT HIoR
a8 urcd giar g, 98 & ATleadl (c) & AT RAFAfaf@d 3@ gaid &
2 2 2
l. o5 + 0y, 2. 0 1 0
2 2 2 2
3. 05—, 4. o5+ 0y A
= B
=
143. In simple molecular orbital theory of
hydrogen molecule, bonding o, and anti- C
bonding g,, molecular orbitals are constructed -1 0
as linear combinations of atomic orbitals of Jc 0.01
two hydrogen atoms. The spatial part of a aq aer AeeT &
purely covalent singlet  wavefunction 1s
Dbtﬂizl'led bg’ 2 NaCl CaCl,  LaCl
l. o5 + oy 2. 0g 1 ; i g é
2 _ 2 2 ;1 2
3. a5 — oy, 4. o, + 50y s % c 5
4. C A B

144.

144.

al Stefld 1:1 faegd-3vacy fasrg A d2a1 B
hHA: [Heed aral, T, AT Ty dAT HIGAT C,y

dAT Cp, W gl SANT 365 ST AT

grafl, afe

l. Tp=2T; &U Ciy=2Cx
2: Ta=215 dW Cy= Cgy/f2
3. Ty =2Ty @A Cy = 2Cp
4. Ty =2Ty TAT C, = v2Cg

Two aqueous 1:1 electrolyte systems A and B
are at different temperatures Tp and Ty and Cy
and Cg concentrations, respectively. Their
Debye lengths will be equal if

1. T, =2Tg and C, = 2Cg
2, Ty =2Ty afid. €y = Cu/?2
3. Ty =+2T5 and C4= 2Cq
4, Ty =2Tz and Ch =+v2Cp

145.

Aqueous solutions of NaCl, CaCl, and LaCls
show the following plots of logarithms of
mean ionic activity coefficient (In vy.) vs.
molar concentration (c¢):

0
A
- B
k=
C
-1
0 Je 0.1

The correct option is then

NaCl Ca(l, LaCl;
| L B A
2 A B C
3 A C B
4 C A B
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[ FOR ROUGH WORK }




