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Element

Actinium
Aluminium
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Helium
Holmium
Hydrogen
Indium
lodine
Iridium
Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium

LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Symbol

Ac
Al
Am
Sh
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Cf
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
Dy
Es
Er
Eu
Fm
F
Fr
Gd
Ga
Ge
Au
Hf
He
Ho
H
In
|
Ir
Fe
Kr
La
Lr
Pb
Li
Lu
Mg
Mn
Md

Atomic
Number
89
13
95
51
18
33
85
56
97
4
83
5
35
48
20
98
6
58
55
17
24
27
29
96
66
99
68
63
100
9
87
64
31
32
79
72
2
67
1
49
53
77
26
36
57
103
82
3
71
12
25
101

Atomic
Weight
(227)
26.98
(243)
121.75
39.948
74.92
(210)
137.34
(249)
9.012
208.98
10.81
79.909
112.40
40.08
(251)
12.011
140.12
132.91
35.453
52.00
58.93
63.54
(247)
162.50
(254)
167.26
151.96
(253)
19.00
(223)
157.25
69.72
72.59
196.97
178.49
4,003
164.93
1.0080
114.82
126.90
192.2
55.85
83.80
138.91
(257)
207.19
6.939
174.97
24.312
54.94
(256)

Element

Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Nlobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
zZinc
Zirconium

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N
No
Os
(0]
Pd
P
Pt
Pu
Po
K
Pr
Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Th
Tl
Th
Tm
Sn
Ti
W
U
\Y
Xe
Yb
Y
Zn
Zr

Atomic
Number
80
42
60
10
93
28
41
7
102
76
8
46
15
78
94
84
19
59
61
91
88
86
75
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22
74
92
23
54
70
39
30
40
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Atomic
Weight
200.59
95.94
144.24
20.183
(237)
58.71
92.91
14.007
(253)
190.2
15.9994
106.4
30.974
195.09
(242)
(210)
39.102
140.91
(147)
(231)
(226)
(222)
186.23
102.91
85.47
101.1
150.35
44,96
78.96
28.09
107.870
22.9898
87.62
32.064
180.95
(99)
127.60
158.92
204.37
232.04
168.93
118.69
47.90
183.85
238.03
50.94
131.30
173.04
88.91
65.37
91.22

*Based on mass of C*? at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural

isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known

isotopes)
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4
39N Hers s
SelareTel ol GeIHT 9.11 x 1073%kg
i ATdis 6.63 x 10734/ sec
SoIFClel T AU 1.6 x1071°C
AT T gcien 1.38 x 10723] /K
TehIeT T 3T 3.0 X 108m/sec
1.6 x 10719
1.67 x 10~27kg
6.67 x 10" 11 Nm2kg2
NTdis 1.097 x 107m™1
3TTERET TET 6.023 x 1023mole 1
8.854 x 107 12Fm~1
47 x 107"Hm™?
Arer A7 fATaes 8.314/K~'mole™"

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 10~31kg
Planck's constant 6.63 x 10734/ sec
Charge of electron 1.6 x 107 19¢C
Boltzmann constant 138 x 10723J /K
Velocity of Light 3.0 X 108m/sec
1.6 x 10719

1.67 x 10~27kg

6.67 x 10" 1 Nm?kg—3

Rydberg constant 1.097 x 107m™t
Avogadro's number 6.022 X 1023mole™1
8.854 x 107 12Fm™1!

4 x 107’Hm™!

Molar Gas constant 8.314JK 1mole™!
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HIT \PART 'A’

ARG A T T A A TUT gF Ed
A9 A B R ARAEt & Aol Fr
& e Ry A fomr an, AT A@fd & e
[T AT §IM | FlA-AT FAH AT

1. X 2. 1l
3. 4. IX

“The clue is hidden in this statement”, read the
note handed to Sherlock by Moriarty, who hid
the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1l

3. I 4. IX

A & gregae T i ganfeear waAer:
qras, feeel qur Aot A Ao v I
& UTEATISH 34 H § Fdel fhdl ar Fanfsaar
A ffe gul 21 A HEES S A,
27 eoell TS #H dUT 30 Yeels HINSST H
MfAE gUl ool U AeAs wINSST A
A Il alel el T ol HEAT FAT
A2

18

24
26

SWRIFd FAAT § Tl FgT ofanmdr S
TehelT|

» wdE

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

A 5 R g & S, e Ree &
AR & UHs S T wi¥eear 0.1 g I
g afdd foar e fow 4 ar amr &ar
g, a 3 IEHT & SR 3dF Uhs el
TR &1 gref:
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1. 1-(0.9)* 2. (1-0.9)
3. 1-(1-0.9)* 4. (0.9)*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-(0.9)* 2. (1-0.9)°
3. 1-(1-0.9)* 4. (0.9°

R a1 &t g3 @ weH F 3orT e
qur fRdr gy & g IeR@or KA foer
Ssa & T &7 & FF fhder o @3t
Fr 3ETHAT 87

1. 3 2. 4
3. 5 4. 6
. . .
s . .
L ] L] L ]

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

THh 3HS U & Fed o« Aot & ar R
A Bl AQ B T 94 & Tdg W g 9U
N FYATH TS AT §?

1. V3 2. 14++2
3. 5 4. 3

Let A, B be the ends of the longest diagonal of
the unit cube. The length of the shortest path
from A to B along the surface is

1. V3 2. 1++2
3. V5 4, 3

TEAT 3 A A GHT s A forer Sy
ar 39 §&aT # fohdel gerdAcd 3 gl
1. d= 2. ©g
3. ad 4. IS
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How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six

3. Seven 4. Eight

xy fA&eneh AT W @i 9T Th ged
3¢IH @ TSRAr ¥, x dury AR IeT W
TFEISAT HAA: 8 3R 7 F Siar I@ar §1 39

Iod & g & e §
1. (8,7) 2. (-8,7)
3. (-4,35) 4. (4,35)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. (8,7) 2. (-8,7)
3. (-4,35) 4. (4,35)

foF 7 g AR TF @9 F 3T JUr qe
Th-Ush Jod ST 37 g1 SET god & &A%l

3R TR Fed & STl &I 3T FT § 2

L
1. V2 2. 2
3. 2v2 4. J3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

Pl

1. V2 2. 2
3. 2V2 4. 372

T T & U¢ & <O 39 & FaR &
T T 20% Bier g Frema @ 3 Farg
d% ga X feur = g1 Pemw & @re
A T R AT F 3T ©

1 V10 -9 2 10-9

T J9-+8 ' 9-8
2 _qg2 3_93

3 102 -9 4. 103 -9

9-8 93 g3

10.

11.

11.

12.
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The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 2 10-9
" \9-+8 ' 9-8
102 — 92 103 - 93
3. 4,
9-8 93 —g3

T gufgdr Sl @ TH HYGedhR Y W
TJATIT ST T g1 9¥ $r 3iwa Bsar 108
g, dur gfgat & 9 FT wEear te Hew gl

Sl & g gfgdl ganr oIk gt # e’ &
1. 0 2. 10
3. 7 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10

3. m 4, 2w

Ife d =11, r= 1T, qur g=13I5 AT
IR, ar R # F Fia-ar Ggr g2
(100 I3 =TS & FHIUT)
1. cosd<cosr<cosg
COS < cos g <cosd

2.
3. cosr<cosd<cosg
4, cosg<cosd<cosr

Write d =1 degree, r = 1 radian and g = 1 grad.
Then which of the following is true?

(100 grad = a right angle)

1. cosd<cosr<cosg

2. cosr<cosg<cosd

3. cosr<cosd<cosg

4, cosg<cosd<cosr

U fashar UdF 100 TUA HT Hed dlel
ISt 1 AT T SIA & Tgd IS HeleAl A
fasra Aex 3f0F @ SIdr &, dur §e &
IX A=A A e & Sl §l P F R H
faha Heg ugel 36 HQAT & 3MET Bl &
A T aEqsit i wear @A g1 I g
el & 3 H 20% HATHT 9T § o ugel
3T AR 7 fawT qew w4 B2

1 122 2. 144

3. 150 4. 160
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12. A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price of

the article?
1. 122 2. 144
3. 150 4. 160

13. &Yl 'AY YT 1 AT JEER SPefehl Y
THATT Tocllel &'
1. 3 TEr ST g Fehdl
2. ¥ddl UH & YHN & T 7 a8 ¥
3. UH ¥ 3k gaul & TEr g ghar &
4. fordly SgEIACT g A & & Fehall T

13. The statement: “The father of my son is the
only child of your parents”
1. can never be true
2. istrue in only one type of relation
3. can be true for more than one type of
relations
4. can be true only in a polygamous family

14. Wwaﬁﬂaﬁ?mﬂagaﬁ’rﬁsﬂm
ThA I HETHAT &, fF FS P Telr
e Pe| TG A hEH Tg HaTd &2
1. ws¥aT (6-gon) 2. 3¢ T (8-gon)
3. G ol (10-gon)

14. One is required to tile a plane with congruent
regular polygons. With which of the following
polygons is this possible?

1. 6-gon 2. 8-gon
3. 10-gon 4. 12-gon

15. SRR < & Il ol T 58 YR @M
I g, SHE 6 3 & del A U FHS
BFRIvT 57 S|

&

8 god o 37X 50 faigait i refesehd:
@ Sirar &1 sl Hera Weg-gorelt & o
&1 gt &1 3gfed deaT 39 YR fe@em

4. c@reRaHst (12-gon)

15.

16.

16.
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1.3 2. &
[ C
(] (]
o } =]
o o
[«)] (0]
| S
[N - [N -
Distance Distance
> >
3 o 4 O
C C
(] (]
=} =}
(o (o
(] (]
— —
(VS - o -
Distance Distance

Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

Within each circle, 50 points are randomly
scattered.  The frequency distribution of
distances between all possible pairs of points
will look as

1.0 2. &
= c
(7] 4]
- e
o o
(] (]
— —
w ’ - -
Distance Distance
. > >
3 3 4. 3
c c
(9] (]
] 3
o o
(] (]
1 1
w . w -
Distance Distance

R & 3SUTHREISY el H 3fhdy ®el 3d-

AS & ALl H UAYd g1 3T T TISCIHIOT AT

o T ¥ fau= ¥ & dFar g2

1. 3 eRiT gATed AT & Uil &7 gl

2. T T el BT LT T TehetT|

3. U3l & AU 3 eReT @ & 3w @t
Fr HAT|

4, 37 dTer STRA & AGH H it &
ITHATH THROT 8|

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.
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17.

17.

18.

18.

19.

19.

n

the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides

optimum conditions for propagation.

Tsh 3cdel @GSl (12-gon) & fashuif ahr

& §
1. 66 2. 54
3. 55 4. 60

The number of diagonals of a convex
deodecagon (12-gon) is
1. 66 2. 54

3. 55 4. 60

dTeT,siTel AT 8 3T o haAT: diel aFd adr
T 3¢ &1 AT off Bsa A 15 I oy &
S 8, & B &1 3R 3 F T BT @
W FS & fhda ThR 82

1.1 2. 2
3. 3 4. 4

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2
3. 3 4, 4
% arael Y
T er & I &
S F H# '@
a3 & @&
g o g @
| & @ &% &

i@t «r gaear & asa g

T feeafiat & s 3 g
AT favardt wgr g Aol

S HAAT 1 gl iAW e
& e ghar gl

el A

Decode

S-mrrrr—-—
ZmZ—oum
—rI-ouz
<W—vwOo -
WOXVTOrrwm
w—HzZmoC

20.

20.

21.

21.
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1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT BUT
PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

SAIdT HEAT §
5
8 2
7 9 -5
5 9 9 ?
1. -19 2. -5
3. 9 4, -9
The missing number is

1. -19 2. -5
3.9 4 -9
HI'T \PART 'B'

HISTIHIF Pyso AT AT ANST & ot Thr
g, AU

1. Vodhle T HTFHEOT AT O, FHT HIGUT|
2. O, % 9REgsl TUT O, FT HIGUT|

3. O, HAUGUT TUT Felerclel AT

4. zoFe HRIX TAT O, 1 IRTEA|

The biological functions of cytochrome Psg
and myoglobin are, respectively

1. oxidation of alkene and O, storage

2. O, transport and O, storage

3. 0, storage and electron carrier

4. electron carrier and O, transport
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22.

22.

23.

23.

24,

24,

25.

-G AT &

1 8 Wi 3R Tgeaehi|
2. T IR yfagraR|

3. O, 9Rams® AR qgrahy]
4. el @1 & 3R ufogEah|

Deoxy-hemocyanin is

1. heme protein and paramagnetic
2. colorless and diamagnetic

3. O, transporter and paramagnetic
4. Dblue colored and diamagnetic

[CrO,]%, [MnO,] % TUT [FeO,])* &hr
TFENRIOT &TAAT ST HA HT 3FERoT

FLAT 8, 98 Bl

1. [CrO4* < [MnO4]* < [FeO,*
2. [FeO,* < [MnO,* <[CrO]*
3. [MnO.* <[FeO,* <[CrO,*
4. [CrO4)%* <[FeO,* < [MnO,*

The oxidizing power of [CrO,]*, [MnO,] *,
and [FeO,]* follows the order

1. [CrO4* <[MnO]* < [FeO.]*

2. [FeO.]* < [MnO.J* < [CrO]*

3. [MnO,* <[FeO.)* < [CrO]*

4. [CrO4* <[FeO,* <[MnOJ*

foreee & RAged & AR fAefaf@d &
¥ 3 Gl 3T 1 afganfav Sas fo
terr (FEIT Shael) T AT THT &

(A) [CoFe]*,

(B) [IrCls]*,
(C) [Fe(H,0)e)™,

1. AdYUB 2.
3. ATuC 4,

BaarC
A, B ,darcC

Using crystal field theory, identify from the
following complex ions that shows same pi
(spin only) values

(A) [CoFe]™, (B) [IrCle]*,
1. AandB 2.
3. AandC 4.

(C) [Fe(Hz0)6]*",
Band C
A, B,and C

[W(n*-CsHs)(U-CI)(CO),], H W-W 37awer

Fife §
1. d= 2. ar
3. TH 4, A=

N

25.

26.

26.

27.

28.

28.
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The W-W bond order in [W(n>-CsHs)(u-
CI)(CO)] is

1. three 2. two

3. one 4. zero

[Mn(H,0)s]** & Mn-O 3T+ TIFaTS3i &

T T FUA §

1. g e AT g

2. TR S g@Y ar @I 98T Y g

3. @ 3MEeY gay IR & 37UET 4 g

4. [MnO,” & Mn-O TE=Y T U Ig
g &

The correct statement for Mn—O bond

lengths in [Mn(H,0)¢]*" is

1. All bonds are equal

2. Four bonds are longer than two others

3. Two bonds are longer than four others

4. They are shorter than the Mn—O bond in
[MnO,]

[Fe(n®-CsHs)(CH3)(CO),] T PMe;, &

IfAfRAr F 3o 31@' Hegadi %’
1. [Fe(n®>CsHs)(CH3)(CO)(PMes)]
2. [Fe(n®-CsHs)(COCH3)(CO)]

3. [Fe(n*-CsHs)(CH3)(CO),]

4. [Fe(n’-CsHs)(COCH;)(CO)(PMe 5)]

For the reaction of [Fe(n’-CsHs)(CH3)(CO),]
with PMejs, the main intermediate is

1. [Fe(nS-C5H5)(CH3)(CO)2(PMe3)]

2. [Fe(n’-CsHs)(COCH,)(CO)]

3. [Fe(nS‘C5H5)(CH3)(CO)2]

4. [Fe(n?-CsHs)(COCH;)(CO)(PMe )]

IMRA(I) & NERITHA SBHhACT T AT
# 9 Wisd H Fa& AT I o,
Hhol AT I 3MTTshidAeh el H gy
(phen = 1,10-phenathroline)

1. [Fe(phen)s]** T [Fe(phen)s]**

2. [Fe(phen);]** T&T [Fe(phen)s]*

3. [Fe(CN);]* a&UT [Fe(CN)s]*

4. [Fe(CN)s]* aur [Fe(CN)s]*

Identify the complex ions in sequential order
when ferroin is used as an indicator in the
titration of iron(ll) with potassium dichro-
mate. (phen = 1,10-phenathroline)

1. [Fe(phen)s]** and [Fe(phen)s]**

2. [Fe(phen)s]** and [Fe(phen)s]**
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29.

29.

30.

30.

31.

31.

32.

10

3. [Fe(CN)s]* and [Fe(CN)s]*>
4. [Fe(CN)¢]*> and [Fe(CN)s]*

XeF, TAT XeO,F, T TGV g, e
1. dfhd, IR
2. Y%, Ftaaaey
3. @, el
4. dfhd, Spell
The structures of XeF, and XeO,F,
respectively are
1. bent, tetrahedral
linear, square planar

2.
3. linear, see-saw
4. bent, see-saw

fAfaf@d & @ frahr fua aifd graera

3ot & g

A. Sola¢ldd;  B. YICTdd; C.FQ@FT

e 3ccR &l

1. A durB 2. B dar C
3. A duC 4. A Bdur C

Spin motion of which of the following gives
magnetic moment

A. Electron; B. Proton; C. Neutron
Correct answer is

1. AandB 2. BandC

3. AandC 4, A,BandC

FeAAN F AT FE 3R B

1. I8 fqega-3ees & s f@gsAt w
FmariRa g

2. J§ TH YR & dlecuRIATT &l

3. Ig MA & Agd w 3maRa g

4, THH T aROUNCHS SoFeIS &l
3UANET A & |

Correct statement for coulometry is

1. itis based on Faraday’s law of
electrolysis

2. itisatype of voltammetry

3. itis based on Ohm’s law

4. ituses ion selective electrode

IRTT gT83Tssl & fT seHee 3Fadl soat
& HET A &

1. BsHyo<BgHig< BigHis
2. BioHu < BsHg < BgHyo
3. BgHi< BioH14 < BsHy
4. BiyoHi14< BgH1o < BsHg

32.

33.

33.

34.

34.

35.

35.
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The order of increasing Bragnsted acidity for
boron hydrides is

1. BsHg< BgHig< ByoHi4

2. BioHis<BsHg< BgHyp

3. BgHio< BigHis < BsHy

4. BioH1s<BgH1o < BsHyg

faf@a vt & @ e v gagr
T 3TEROT g2l geaflia &, a8 &

A. [NiCl,]* (TdsherehraT),

B. IF; (Ta@#=TdTeT gfafaRfad),

C. [CoFg]* (3Tsctherhia),

D. Fe(CO); (Far=amaT giaftifAs)

1. B dar C 2. Bda D

3. Ccdar D 4. ATAT D

Among the following, species expected to
show fluxional behaviour are

A. [NiCl,]* (tetrahedral),

B. IF; (pentagonal bipyramidal),

C. [CoFg]* (octahedral),

D. Fe(CO)s (trigonal bipyramidal)

1. BandC 2. BandD
3. CandD 4, AandD

[SigO1s]™* H T T TSl JdUT 3URAA

HYFT U TSHeIRl H FCAT &, FHA:
1. 6 a6 2. 12 @UT 6
3. 12 @uT 12 4. 6 >l 12

The ring size and the number of linked
tetrahedra present in [SigO15]** are,
respectively,

12 and 6
6 and 12

1. 6and6 2.
3. 12and 12 4.

30T C;0, 1 ==l @ g1 39 Idifes &
1. 4c OU 47 3Mee8 g

2. 3odUT2n3E

3. 20dYT3 e &l

4. 30dUT4n3E

The molecule C50, has a linear structure.
This compound has

1. 4o and4 = bonds

2. 3 ocand?2 n bonds

3. 2o and3 nbonds

4, 3¢ and 4 =t bonds
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36.

36.

37.

37.

38.

11

fArfaf@d goat # @ fhas rfcas
O 3aET ® & 3T 82

1. EuYb 2. Sm, Tm
3. Gd,Lu 4. Nd, Ho

The metallic radii are abnormally high for
which of the following pairs?
1. Eu Yb 2.
3. Gd, Lu 4.

Sm, Tm
Nd, Ho

Arafaf@a Qi 7 ¥ o Wit &
gigarfaT|

Br. H Br. CHj
H,C H3C '
’ ?(4(3"% U H
H Br Br H
A B
Br, H Br, CHj
HsC HsC ’
X CHs I H
Br H H Br
C D
1. AT B 2. AT C
3. Bddar D 4, CdurD

Identify two enantiomers among the following
compounds.

Br// H B ) CH;
H,C . H4;C -
3 i(/<CH3 X H
H Br Br H
A B
Br. H Br. CHj
H . 3
sC ¢ cHy HsC < H
Br H H Br
C D
1. AandB 2. AandC
3. BandD 4, CandD

fAefaf@d sifafshar & scuea fEa 3cure
&

-

(COCl),
DMSO

-60°Cto 0 °C

prepp
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Q: 4 CI

38. The major product formed in the following
reaction is

o
[:>—CHO 2

(COCI),
DMSO

-60°Cto0°C

[:>—COO
: Cl
39. fawaAfaf@d wfafear # 3cuea #E&T 3cure Bl

Brx(\Br

(0]
@)
></Br
)\/COZMe 4. MeO,C

Cl

NaOMe
Et,O

39. The major product formed in the following
reaction is

Br%ﬁ Br
@)
Oj:/Br
)\/COQMG

NaOMe
Et,O

>

N
MeO,C '
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40. ﬁmﬁ@a’ JfAFIT F Scues HET 391G 41. The major product formed in the following
reaction is
1. n-Bu3SnH
_ Rh(OAc), OEt AIBN
CH2C|2 0 PhH, 80 °C
reflux 2. Jones reagent
Br
o)
1. S 2
s %6 °
o)
3. o\ 4 04
. . . 0”0
40. The major product formed in the following
reaction is
)% RNy (OAG); 42, PrTafRE SRR & TEa seo A @
reflux
#\8_\ o 180 °C
® —_— A
%/E 0.8
/N =
N
%:\e % o 160 °C
O™
/N =z
PN

41. rafaf@a 3fafear J§ 3caea HET 3T

1. n-BuzSnH
OEt AIBN

o§ PhH, 80 °C 2 A= —<:>_< B= —©.<

2. Jones reagent
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42. The major products A and B in the following 43. D-Mannose upon refluxing in acetone with
reactions are CuSQ,4 and H,S0O, gives
HO— oH
0 HO o
8@ 180, A H&H
N OH

D-mannose

AR A O

4. A=B= —®—< b kg%ﬁ‘j

43. CuSO, T H,S0, % | D-HarE (D-Mannose) 44. (2E,AZ6E)-SHICISSH T Tehlel IHTATIeh

T Vel & 9eTdigsT ST ¢l FfAfRaT ¥ 3cue1 HET 3cUrE Bl
HO— oH
HO o
H&L\H 1. ©/\/ 2 C(\/
OH e,
D-mannose
E(y\/ —~,
/L OH
L O%&H 3. 4.
HO "
OH
H
2. HOI-[0 44. The major product formed by photochemical
OH reaction of (2E,4Z,6E)-decatriene is
o1 X
. %
OH
o
-0-
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45. Arafaf@a afafrar & for @ wu g

O  MeOH
hv

A

N2

IR rfAfRar FEe

1. Lo.me ALFadt & @l
3T §
3R AR Ade
2. AF FomEdt ¥ g@n
CO,Me N
IR AR Al
COzMe
A~ YRR-Il  9¥ @RI
3 ) 3TERA B &
3 rfafrar after
A A% YhR-1 T gaRT
4. - R
OMe g’l?-ﬁ %

45. The correct statement about the following
reaction is that

LI?O MeOH
hv
N,
and the reaction
1 A= proceeds through
carbene intermediate
COzMe
and the reaction
A= proceeds through
2. nitrene intermediate

COZMe

14

46.

46.
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and the reaction

3 A= proceeds through
/ Norrish type Il path
and the reaction
4. A= proceeds through
Norrish type | path
OMe

T o I 'H NMR 3fiersl ¥ Herg aifaes
T FTTeT Bl

'H NMR (DMSO-dg): & 7.75 (dd, J = 8.8, 2.4 Hz,
1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J = 8.8 Hz,
1H), 6.50 (broad s, 2H), 3.80 (s, 3H).

NO, NO,
OMe
1. 2.
OMe
NH, NH,
NO, NO,
OMe (0] Me
L I
(@)
NH, H,N

The structure of the compound that matches
the "H NMR data given below is

'H NMR (DMSO-dg): & 7.75 (dd, J = 8.8, 2.4
Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J =
8.8 Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H).

NO, NO,
OMe
1. 2.
OMe
NH, NH;
N02 N02
OMe O _Me
SOMEINeS
e}
NH, H,N
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47, TrEH G AT wisifeel 1 delel 3mgfd
& e e g, 9% T &

P A FHieTH B
0
P. Ezf X. 1750 cm™®
o}
0
. Y. 1770 cm™
Q ﬁo
Sy
0
R. Z 1800 cm™
| o
1. P-Y,Q-Z R-X 2. P-Y,Q-X,R-Z
3. P-Z Q-Y,R-X 4. P-X,Q-Z, R-Y

47. Correctly matched structure and carbonyl
stretching frequency set is

Column A Column B
0

P. i/f X. 1750 cm™
0
0

Q. i/f Y.| 1770 cm™
0
S
0

R. Ezf Z 1800 cm™
| o

1. P-Y,Q-Z,R-X 2. P-Y,Q-X,R-Z

3. P-Z, Q-Y, R-X 4. P-X,Q-Z, R-Y

48. o-91Ald (a-pinene) & 'HNMR TecH #H
TATRICT T Fid H-Jed Wer=t Hr
e gl

a-pinene

[N
~
N
(o]

prepp
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48. The number of chemical shift non-equivalent
protons expected in *H NMR spectrum of a-

pinene is
a-pinene
1. 7 2. 8
3.9 4. 10

49. 12-3BFERIVYT & AN TIFcH H, m/z AT
98, 100 @ar 102 WX 39TEUT AR &1 9reqer

3FeaTe glam |
1. 311 2. 96:1
3. 112 4, 1:2:1

49. In the mass spectrum of 1,2-dichloroethane,
approximate ratio of peaks at m/z values 98,
100, 102 will be

1. 3:1:1 2. 961
3. 1:1:2 4, 1:2:1

50. fAeafaf@a fafear J§ 3cue HET 3G
gl

CF
3 Ph,O
JICOZMe reflux
ITI COzMe
Ccl H
CF,
. CO,Me
N7
Cl
o)
CF,
2. N’H

MeO,C CO,Me
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CF,
3. CO,M
N 2V1e
cl
CO,Me
CF; O
4. |
N"Co,Me
cl

50. The major product formed in the following

reaction is
CFs Ph,O
| CO;Me reflux
’Tj CO,Me
Cl H
CF3
COZMe
1.
N7y
Cl
o
CF;
2. N-H
MeO,C CO,Me
CF;
. CcOo,M
3 N oMe
Cl
COzMe
CF; O
4. |
l}l COzMe
Cl H

51. faafaf@d #fAfhar & 3cue 7&F 3curg
gl

16

ol.

52.
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NI COMe 1907
H H

. ch. b

MeOzé H Meozé H
H

, D .

MeOzé MeO,C

The major product formed in the following reaction
is

150 °C
NGNS COMe
H H
: H Z H
MeO,C MeO,C
=
3. 4, L
H H
MeOZC MeOzC

fArfaf@a sfafhar & scdeer FET 3cure
gl

OH
1. CH3C(OEt)y/H*
2.>200°C
OEt
1.
EtO
2. /@ OEt
OEt

> /@\/COZEt
4.
/© _CO,Et
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52.

53.

53.
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The major product formed in the following
reaction is

/5
OEt

EtO

1. CH4C(OEt)y/H*

2.>200°C

2. OEt
"'f/\<0Et
54,
4,
/@’/,//CozEt
54,

ar e afaframst & 3f@eds R
Alegdl § TAT F 1Y o IRTdT 8iam &
gg, rafai@d 3@l # g ar = §:

[R]ﬁ 03 55.

| time |

so7 ar FfATRITT 1 qur 11, fr Fife &
ShHART:

1. T U1 Th
2. U dqAUT LA
3. e AT &
4.2 T LT

The concentration of a reactant R varies with
time for two different reactions as shown in
the following plots:

55.
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| time |

The orders of these two reactions | and I,
respectively, are

1. zero and one
2. one and zero
3. zero and two
4. two and zero

Ueh Wl Gl foheeer SiTeleh & [2 0 1] doT
xy I & HET HI0T §,

1. 30° & &

2. 30°TUT 45° & #ALY|

3. 45° AT 60° & FLY|

4. 60° ¥ 38|

For a simple cubic crystal lattice, the angle
between the [2 0 1] plane and the xy plane is

1. less than 30°

2. between 30° and 45°
3. between 45° and 60°
4. greater than 60°

efaf@d fafear & o,

ky

A 2B

-1

ky
B C

Ll sraar g, as &

L. ky[A] = k_y[B]? — 2k, [B]

2. 2k [A] = 2k_4[BY? ~ k,[B]
3. JkalA] = Sk_o[BT? — ky[B]
4. 2k, [A] = 2k_1[B]'? — ky[B]

For the following reaction,

A 2B
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56.

56.

o7.

S7.

58.

58.

ﬂ:] is given by

ki [A] — k_4[B]? — 2k,[B]

2y [A] = 2k (B’ ~ ke [B]

~ky[A] = Sk_1[B]? = ky [B]
— 2k_4[B]"? — k,[B]

:'>.°~’!\3!—‘Q

U IAURHAIINE 3707 &I 3afad Hefa @,
Ife 38% I fAadie # f9ar IRads &,
ar I Y AT ST A 37 v wEdid
3mgfa grafr

A Mg H V2 I

e e T

Aq 3mgfar T ar I

4. 39Rafdd

NoE

w

If the reduced mass of a diatomic molecule is
doubled without changing its force constant,
the vibrational frequency of the molecule
will be

1. /2 times the original frequency
1 . ..
2. — times the original frequency

A
3. twice the original frequency

4. unchanged

Hegad faawor & fov a1fg &1 AF
faeelet (o) 5@ @Y 1 HJse T &,
T

l. o, xT 2.
3. 0, x1/T 4.

o, T
gc < 1/VT

The standard deviation of speed (o.) for
Maxwell’s distribution satisfies the relation

o, < \T
o, x 1/\NT

1l o, xT 2.
3. 0, x1/T 4.

STRTHAT Fe,05(s) + 3C(s) — 2Fe(s) +

3C0(g) & T AU — AH &7 AT &l

1. —3RT 2. +3RT
3. +RT 4. —RT

The value of AU — AH for the reaction
Fe,03(s) + 3C(s) — 2Fe(s) + 3CO(g) is
1. —3RT 2. +3RT

3. +RT 4, —RT

18
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59.

60.

60.

61.
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62.
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p (IRkaen) & afg g p () 3fas g ar

1. 9RAY GaRT T W & 8T gl

2. [T garT aRay W F& g &

3. A w aRaer &1 w7 SR g
afaer W A garT e = F1F &)

4, HET H AeaRe Foll ot &l

If the pressure p (system) is greater than the

p (surroundings), then

1. work is done on the system by the
surroundings

2. work is done on the surroundings by the
system

3. work done on the system by the
surroundings is equal to the work done
on the surroundings by the system

4. internal energy of the system increases

ar fest ek e A qur B

(A # B) weer

(A+B)(A-B)=A?-B* ® Hrgse A
g o9

1. AB=A? qur BA=5B?

2. AB+BA=0

3. A aur BREwY gl

4. AB-BA=0

Two different non-zero operators A and B
(A # B) satisfy the relation

(A+ B)(A B) = A — B% ,when
1. AB=A?and BA = B2

2. AB+BA=0

3. A and B are arbitrary

4. AB—-BA=0

AT 3T T 99 & T ST i Felr
fRFTca Jraedr &1 ST & 3 I g ar wor

$r 3caford aedr # ygysedr g
1. 3 2. 2
3.1 4. 4

The degeneracy of an excited state of a
particle in 3-dimensional cubic box with
energy 3 times its ground state energy is

1. 3 2. 2

3.1 4. 4

s 3fAfRaT & o A 59 3@ & are
FIT AN T’

1. AG versus (1/T)
2. AG versusT
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62.

63.

63.

64.

64.

65.
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3. (AG/T) versus T
4. (AG/T) versus (1/T)

AH of areaction is equal to slope of the plot of
1. AG versus (1/T)

2. AG versus T

3. (AG/T) versus T

4. (AG/T) versus (1/T)

Tl g A & foIT &gl &9 &
0 =Kp

6 = (Kp)'/?

0 = Kp/(1+ Kp)

0 =(1+Kp)/Kp

El A o

The correct form for a simple Langmuir
isotherm is

1. 6 =Kp

2. 60 = (Kp)l/?

3. 6 =Kp/(1+Kp)

4. 0 = (1+ Kp)/Kp

PARZYT &ATT A, = A9, —Kc & A9,

aur K

1. Shael TEHRAAE | [ = 2

2. shael fagd-3rquey #r fafise
g W AR wa §l

3. faegd-sucy & faRrse ggar @
TadT gid &l

4. AT T O HAA: AEId qEcT H
fafrse ugareT gar FersfRraedr w
AR = gl

In Kohlrausch law A,, = A5, — K+/c, A,
and K

1. depend only on stoichiometry

2. depend only on specific identity of the
electrolyte

3. are independent of specific identity of the
electrolyte

4. are mainly dependent on specific identity
of the electrolyte and stoichiometry,
respectively

((M,) - (M,)) F 0T & TAT TEY FsTeh &
[M, T M, Sgeish & forw sharer: HEdT-

1. N3N, M; 2. N7LY;N; M?
3. N/ Y NM, 4. N/ NM?

65.

66.

66.

67.

67.

68.
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The correct expression for the product
((M,) - (M,)) [M, and M, are the number-
average and weight average molar masses,
respectively, of a polymer] is

1. N™'3;N; M; 2. N7'Y;N; M;?
3. N/D NM, 4. N/D NM?

0.1M Na,SO, f[deraad & FA 3afas e r

F MgSO, & faeraeT &1 Tigar &
1. 0.05M 2. 0.067M
3. 0.075M 4. 0.133M

The concentration of a MgSO, solution
having the same ionic strength as that of a
0.1M Na,SO, solution is

1. 0.05M 2.
3. 0.075 M 4,

0.067 M
0.133 M

C,2s + C,2p, sp T FHeThl & &I I g2lTdr
& (25 @A 2p, JUF T F GAEAGT §)|
YU sp T HEThHT oh THHT R &t
& fow aone §

1. C1=%,C2=i%
2. C,=1, C =+
3. G=%, C=1;
4 C=3 C=t%

sp hybrid orbitals are of the form

Ci2s + C,2p, (2s and 2p, are normalised
individually). The coefficients of the norma-
lized form of the above sp hybrid orbitals are

1L G= C2=i717
2. Gi=5, G=t%
3. Cl=

1

2

1

2

1 1

4, C1=E, szi\/_i

Aefaf@d & & agr U §

1. N," &r 398 N, T & HA J¥H
& 3T N, T e &1 N," fir
379eTT 37T8H giar gl

2. N, &7 319eT N," & ey %A J¥H
& 3T N, fr e aFas N, fir
38T 31fA Bt g1
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3. N," T 3798 N, &7 3Ty Ha 3ifh
g 37 N, T AANST FaT N,* Fr 3meT
& giehr Bl

4. N," &T 398TT N, T & FA FH ¢
3 N, &1 faaaa Far N," fr e
A glal &

68. The correct statement among the following is

1. N, has higher bond order than N," and
hence has larger bond length compared
to N2+

2. N," has higher bond order than N, and
hence has larger bond length compared
to N,

3. Nj has higher bond order than N," and
hence has higher dissociation energy
compared to N,"

4. N, has lower bond order than N," and
hence has lower dissociation energy
compared to N, energy

69. M* (M = Li, Na, K and Cs) & cryptand, C222 &

W%WWWW@W%
Li*<Cs*<Na"<K"
Li"<Na'< K" < Cs*
K*<Cs < Li*<Na*
Cs"<K'<Li"<Na*

P.‘*’!\"—‘

69. The formation constant for the complexation of
M* (M = Li, Na, K and Cs) with cryptand,
C222 follows the order
1. Li"<Cs"<Na'<K"

2. Li"<Na'<K"'<Cs"
3. K'<Cs"<Li"<Na"
4, Cs"<K'<Li"<Na'

70. F T AF AT & AT Fiadm B F [aor
T T BT §

FTH A FITH B

Oil of
Wintergreen

i /k/©/LC02H *

Aspirin

OH
N
COZMe

Ibuprofen

CO,H
OCOCH,

20
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The correct match for compounds in column A
with the description in column B is
Column A Column B
Oil of
P. COH | X| . .
w 2 Wintergreen
OH
Q. Y.| Aspirin
CO,Me
CO,H
R Z.| Ibuprofen
OCOCH;
1. P-Y,Q-Z,R-X 2. P-Z,Q-X,R-Y
3. P-Z Q-Y,R-X 4. P-X,Q-Z,R-Y
HIT \PART 'C’

0, I 3eJATe A defel M (vo_o, CM
#) 1580 g1 g & 3mEfaa o,
a;m\’o_o ﬁ'ﬂﬁ?m%,a%'%

1. 1600 2. 1900
3. 800 4. 1100

The resonance Raman stretching frequency
(Vo-o, incm™) of O, is 1580. The vo_o for O,
in bound oxy-hemoglobin is close to
1. 1600 2. 1900
3. 800 4. 1100

FIcTH A Urcdig T FF hietH B & oI
éa@m}ﬁammg%ﬁﬁﬁmrﬁﬁm

FIIH A HlT B
(2) BTN | i. SorreTe HRAT AT IR
(b) TTSEIHIA b | ii. Solereled FRIT TAT FIR
(c) TaeTf@sT By, | iii. O, TREG AT TR
(d) AR | iv. I FATATROT JHTH-
fhaTT T FIeTeC
V. O, HIEUT T Fldloc
vi. 0, IRAET TAUT A

SHACEICE]
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72.

73.

73.

1L (@)-(vi); (b)-(i); (c)-(iv) T (d)-(iii)
2. (a)-(v); (b)-(i); (c)-(iv) T (d)-(iii)
3. (@-(vi); (b)-(v); (c)-() & (d)-(ii)
4. (@)~(v); (b)-(vi); (c)-(ii) T (d)-(iv)
Match the metalloprotein in column A with

its biological function and metal center in
column B

Column A Column B
(a) Hemoglobin i. Electron carrier and
iron
(b) Cytochrome b | ii. Electron carrier and
copper
(c) Vitamin By, iii. O, transport and
copper

(d) Hemocyanin iv. Group transfer

reactions and cobalt

v. O, storage and
cobalt

vi. O, transport and
iron

The correct match is

1. (@)-(vi); (b)-(i); (c)-(iv) and (d)-(iii)
2. (a)~(v); (b)-(i); (c)-(iv) and (d)-(iii)
3. (@)-(vi); (b)-(v); (c)-(i) and (d)-(ii)
4. (a)-(v); (b)-(vi); (c)-(ii) and (d)-(iv)

QIATUART 3GNVUT TIAGT (AAS) & foiw

fArfaf@a & @ @er wYat w1 gaa ffSe

A. AAS & AU Hg o9 3Uged TN w161
gl

B. AAS & fau Jwge #igr wafeas
TRATY] HIUE F

C. AAS @ 3TUT3il &I 3MTehelel g X
e

D. oI 3=l & Uk HTY 3ehele &
fIT ICP-AES &I 319eTT AAS 3cd# &

T 3R §
1. A BdurC 2. B,Cdurb
3. C,DdarA 4, D,AdYUTB

Pick the correct statements about Atomic

Absorption Spectrometry (AAS) from the

following

A. Hg lamp is not a suitable source for
AAS

B. Graphite furnace is the best atomizer for
AAS

21
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C. Non-metals cannot be determined with
AAS

D. AAS is better than ICP-AES for simul-
taneous determination of metal ions

Correct answer is

1. A BandC 2.

3. C,Dand A 4,

B,Cand D
D, Aand B

afaf@a aiffd sAfAfeamt &
fsaefFea gargor & qganfaw

°Be (y, n) °Be

“Na (n, y) *Na

Cu (p, p 3n 9a) *Na

107Ag (n’ n) 1O7Ag

Mo R

Identify radioactive capture from the
following nuclear reactions

1. °Be(y,n)®Be

2. ®Na(n,y)*Na

3. %Cu (p, p 3n90) *Na

4 107Ag (n1 n) 1O7Ag

TAFSIFIRITA TARATOT & 3721 ANereT ash
NT&F g ST § S«

1. favesy & 307 d@gfa 3= gl B

2. g TG i dfigar 3R 8 g

3. ooy & Fegar 3= g §l

4. AT Fr AT GMThAT 3T Bl ¢

The calibration curve in spectrofluorimetric
analysis becomes non-linear when

1. molecular weight of analyte is high

2. intensity of light source is high

3. concentration of analyte is high

4. molar absorptivity of analyte is high

[MNnO,] ~ &T 3T @ ST § STafeh [ReO,]”
TR gl $AT HROT 3HAF Far $r

3TaTHT &,
1. Mn3ifae &1 3798 Re I F d-d
ThAT & AT

2. Re Iiffe Fr 3196w Mn FifFe & d-d
AT F o)

3. O¥ Mn&I Jofell # O & Re &F
A FUTATTAROT & v

4. OW RedT Jolell H# O & Mn &I
3T TUTATTAROT & v
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[MnQ,] " is deep purple in color whereas

[ReO,] is colorless. This is due to greater

energy required for

1. d-dtransitions in the Re compound
compared to the Mn compound

2. d-dtransitions in the Mn compound
compared to the Re compound

3. charge transfer from O to Re compared
to O to Mn

4. charge transfer from O to Mn
compared to O to Re

[(m*-CsHs)Mn(CO),] T JaTEr TITATCHS
3TROT &1 37 I &1 S 37-gangy
3TAROT gIdT g, df 38 'H NMR Taa¢H
gl &

1. U e

2. 4:1 & dgan 3fegaTd & ar P:ELE!
3. 2:2:1%%3@3?%%
4. FHAW Ngar & g [

[(n®-C5Hs)Mn(CO),] shows fluxional

behaviour. The *H NMR spectrum of this

compound when it is in the non-fluxional

state shows

1. one signal

2. two signals in the intensity ratio of 4:1

3. three signals in the intensity ratio of
2:2:1

4. five signals of equal intensity

[BrF,] ", XeFe T [ShCls]* & sheald IA]
T Teheh! Solarclel JIAT h HEAT § HHAT:
1. 2,0dur 1 2. 1,010

3. 2,1dur1 4, 2,1dur0

The number of lone pair(s) of electrons on
the central atom in [BrF,] -, XeFs and
[SbCIe]* are, respectively,
1. 2,0and1 2.
3. 2,1land1 4,

1,0and 0
2,1and 0

fArafafaa fafear ww fGar fifav [AlF
T 999 gHEgal fr TEar § o
N3PsClg + 6 HNMe, — N3P5Cls(NMey); + 3

[A]
Me,NHHCL.
1 4 2. 3
3. 2 4. 5

Consider the following reaction:
N3PsClg + 6 HNMe, — N3P3C|3(NM€2)3 +3
[A]

80.

80.

81.

81.

82.

82.

83.
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Me,NH<HCI.

The number of possible isomers for [A] is
1. 4 2. 3

3. 2 4. 5

[C,BsH;] ST TXTAT FT IR Wade’s gt

T AT F IATST
1. nido 2.
3. arachno 4,

closo
hypho

Using Wade’s rules predict the structure type

of [C,BsH/].
1. nido 2. closo
3. arachno 4.  hypho

fArfaf@d dspell & @ St fhver 878, a8 /8
A. [Co(0x)s]*, B. trans-[CoCl,(en),]",
C. [CHEDTA)] -

1. AJY B 2.
3. Cda&ad 4.

caurB
AgurC

Among the following complexes

A. [Co(0x)s]*, B.trans-[CoCly(en),]",

C. [Cr(EDTA)] " the chiral one(s) is/are,
1. AandB 2. CandB
3. Conly 4, AandC

TS U] Thel & AT AGER Terea & S

AT 9o Bl €, 96 &

A. YT T HTERRIOT 3aeAT Ud e
3raer

B. ] & §H-aald foreresl &1 g

C. T o =ATRRT [Paet raear

D. rqg & safafd|

e 3o &

1. Adar C 2. BaurC
3. A BJuD 4, BaATD

Madssbauer spectrum of a metal complex
gives information about

A. oxidation state and spin state of metal
B. types of ligands coordinated to metal
C. nuclear spin state of metal
D. geometry of metal
Correct answer is

1. AandC 2.

3. ABandD 4,

Band C
Band D

QA & fov TEr Hu=T B
(A) TUATH 6T MFEIRIOT HTEAT “+4”

(B) 3TH HISFANFeRCSASS foles gl
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(C) IE Ush dfchd TXTAT T desfadT
I gl
(D) 38 W ‘-2’ 3AY gl

Tl 3cc &
1. Ada B 2. Baurc
3. AJUD 4. B%had

For uranocene, the correct statement(s)
is/are:

(A) oxidation state of uranium is ‘+4°.
(B) it has cyclooctatetraenide ligands
(C) itis a bent sandwich compound
(D) it has -2’ charge.
Correct answer is

1. AandB 2.
3. AandD 4,

BandC
B only

Fraffelel ATorel [V(CO)s] d&AT [Co(CO).]
Fr HyPO, & fATHRAT & Icueet 3ifas
3c9IG & A

1. V(CO)s d&T HCo(CO),

2. HV(CO)g T Coy(CO)q

3. [H,V(CO)s]" AT HCo(CO),

4. V(CO)s TAT Co,(CO)s

The final products of the reaction of carbonyl
metalates [V(CO)g]” and [Co(CO),]” with
H3PO,, respectively, are

1. V(CO)G and HCO(CO)4

2. HV(CO)s and Co,(CO)s
3. [H;V(CO)]’ and HCo(CO),
4, V(CO)6 and COz(CO)g

[Co(CN)sCI]* 1 OH & wfaeurasr rfafemar,
ST [Co(CN)s(OH)]* &alt &, & forw &Er e g,
1. Ig JYH FIE AT AR FT IHFEOT
L gl
2. TN X gt 3fHwAR H Alegdr &
FHATAT &
. T§ Sy'CB franfafer &1 srereror &l g
4. A &I had [OH] &T Alegdl T
fasie Bl

The correct statement about the substitution

reaction of [Co(CN)sCI]* with OH™ to give

[Co(CN)s(OH)]* is,

1. it obeys first order kinetics

2. itsrate is proportional to the concentr-
ation of both the reactants

86.

86.

87.

87.

88.

88.

89.
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3. it follows the Sy*CB mechanism
4. itsrate is dependent only on the concen-
tration of [OH]™

[Co(NH3)sCI]?* & STl Cr?* & Ueh Solarere
9T U i Y &ar g1 e Y @

g & STel-379EesT g &1 Y §,
1 [CO(N"|3)5]2+ 2. [Co(NH3)s(OH)I*
3. [Co(NH;)4(OH),] 4. [Cr(H20)5CI]2+

Aqueous Cr** effects one electron reduction of
[Co(NH3)sCI]** giving compound Y. Compo-
und Y undergoes rapid hydrolysis. Y is,

1. [Co(NH3)s)* 2. [Co(NH3)s(OH)]*
3. [Co(NH3)4(OH);] 4. [Cr(H,0)sCI]*

BCl, T NH,CI ¥ HfAfRar te 3curg AT
& S NaBH, & 3/99Rd glax 3cuig B &dr
g1 3cute B A HCI 31fAfRar s i C

ST ¢, 98 ©
1. Cl3B3N;H, 2. [CIBNH];
3. [HBNH], 4.  (CIH)3B3N;(CIH),

The reaction of BCl; with NH4CI gives
product A which upon reduction by NaBH,
gives product B. Product B upon reacting
with HCI affords compound C, which is

1. Cl3B3NsHg 2. [CIBNH]s

3. [HBNH], 4. (CIH)3BsN3(CIH);

[Ru(CO);] TS, Fol¥eX HTaetle] H HATSThdl

Soacll $I S TEIT 3T T &, 98 &
1. 1 2. 14
3. 6 4. 2

The number of valence electrons provided by
[Ru(CO),] fragment towards cluster bonding
is

1. 1 2. 14

3. 6 4. 2

&AS-3@A (Tanabe-Sugano) 3RET & fow @@

YA HT FAT HITST

A. TG E/BH AJB & TFAT 3ihe &l

B. TFIdd ug &1 Fal & e Foll od &l

C. AW AR & UG Th q@l Hl HH
L Bl

D. WA WAMATT & & ug fores &7
Ueolcll J6Te 9 sfehdd 1 X Ueh g@il
¥ g & o El

e 3o &
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1. Adar B 2. Adar C

3. ABdia D 4. A/B,Cdar D

Choose the correct statements about Tanabe-

Sugano diagrams:

A. E/Bis plotted against A,/B.

B. The zero energy is taken as that of the
lowest term.

C. Terms of the same symmetry cross each
other.

D. Two terms of the same symmetry upon
increase of ligand field strength bend
apart from each other.

Correct answer is

1. AandB 2. AandC

3. A BandD 4, A,B,CandD

dedasst & fov Feafaf@d suar & @

HlT H I &7

(A) FAI & I 9T Eu* &1 fara
YEaehg 3o, [Puer-3nide goas
garT aREfAd A & 30w @ g

(B) VAATSS HTFATSST T Yepidl T &
J 3FeT g gl

(C) Sm(Il) ST TEAXAT T HRUT SHhT
HIHA 3TN B

(D) SIATSS(I11) ITIAT T A AT

FIACIATHT ¥ JUFH FT Hhd ol

e 3l &
1. AQdar D 2. AdA B
3. AdYr C 4, BdYUr C

Which of the following statements are TRUE
for the lanthanides?
(A) The observed magnetic moment of
Eu®* at room temperature is higher
than that calculated from spin-orbit
coupling
(B) Lanthanide oxides are predominantly
acidic in nature
(C) The stability of Sm(Il) is due to its
half-filled sub-shell
(D) Lanthanide(l1) ions can be separated
by ion exchange chromatography
Correct answer is
1. AandD 2.
3. AandC 4,

Aand B
Band C

91.

91.
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Z % YISl 3JUbed H 3ceel HEITd! a2l
ifas 7qEg 3cure

2. Baur D
4. ATGur C

The intermediate and the final major product
of photolysis of Z

are
1. AandD 2. BandD
3. BandC 4, AandC
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[Mny(CO)y] T 1, & 31fAfRar far co &r
afa & A & g1 I3iffie A 120°C ) a1
A W CO foues HFa & B & &,
SEd Mn-Mn 3e=Y 81 8ar g1 RS
s B @ ifAfhar % C & 2 Jedih
g & feafof@a & & A B, dar C§
HH:

co co co

1. 1,vaar v 2.
3. v, iaar v 4.

I, maar v
I, vaar Il

Reaction of [Mn,(CQO)yo] with 1, results in A
without loss of CO. Compound A, on heating
to 120°C loses a CO ligand to give B, which
does not have a Mn—Mn bond. Compound B
reacts with pyridine to give 2 equivalents of
C. Compounds A, B, and C from the

following respectively, are

Cco
CO .

0C—Mn“—co

| o (|20 oc co

| Il 1l
co ?o (ljo co

/I\ ".‘

OC—Mn Mn—CO

o’ | S

co co

py

To CO
|
e Sun—
ocC /l\llln\l/l\llln co
oC iy co

.
OC—Mn;py

OC/ |
Cco

\2 \

1. I,VandIV 2.
3. V,Illland IV 4.

I, 1 and IV
11, Vand Il

[Fe(n’-CsHs)(u-CO)(CO)],  (I-FeaaAAII)
& foT o 3aear & fOT I aRaEd
TIFECH H veo So81  (cm™?) T I TATT
JAT Fe—Fe 3 HIfE §  HAA:

1. (2020, 1980, 1800) 92T TH

2. (2020, 1980, 1800) 2T ar

3. (2020, 1980) TAT TH

4. (2143) JAT TH

The approximate positions of vco bands
(cm™) in the solid-state infrared spectrum
and the Fe—Fe bond order in [Fe(n’-CsHs)(u-
CO)(CO)]. (non-centrosymmetric)
respectively, are

94.

94.

95.

95.
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(2020, 1980, 1800) and one
(2020, 1980, 1800) and two
(2020, 1980) and one
(2143) and one

el NS>

ZSM-5 T WeToiIhd &I Seoiled TUT T
Fr FfAfRAT A 3ART FX i ool
T &1 39 3SRUT YA & v T8 Fu §

Ufoshel HIEUATA FoIcT ¢l

1
2. HIEHOMIT T gl

3. dwoliel (CoHs)' T # aR@ftd & e B
4, AT ASH AT B

Protonated form of ZSM-5 catalyzes the
reaction of ethene with benzene to produce
ethylbenzene. The correct statement for this
catalytic process is

1. alkyl carbocation is formed

2. carbanion is formed

3. benzene is converted to (CsHs)" group
4. vinyl radical is formed

[CrFe> & 3fawoT  TWagHA #H  diel
Solgelfaler THAUT 14900, 22700 TAT 34400
cm? o Af&a gl &1 A, AT (cm* #H) v
TIT THhAT B

1. 7800 AT “Agyy— Ty

2. 14900 AAT *Ay— Ty

3. 14900 dUT *Toy— “Tyy(F)

4. 7800 AT “Tyy— “T14(F)

Three electronic transitions at 14900, 22700
and 34400 cm™ are observed in the
absorption spectrum of [CrF¢]>. The A,
value (in cm™) and the corresponding
transition are

1. 7800 and ‘Ayy— Ty

2. 14900 and “Agy— “Tay
3. 14900 and “Toy — *T14(F)
4. 7800 and *To,— “T1,(F)

96. farafaf@d sfafkr & scoea AT 3c9E B

MeO,, X
HO KH
diglyme
110 °C
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=
OH

0,
220°C OEt

OEt

1. Claisen rearrangement — Cope
rearrangement — ene reaction

2. Cope rearrangement — Claisen
rearrangement — ene reaction

3. Cope rearrangement — ene reaction —
Claisen rearrangement

4. ene reaction — Claisen rearrangement —
Cope rearrangement

96. The major product formed in the following
reaction is

98. ArIfat@a AR 7 & 3caeeT

MeO A
AL 3¢9E §
diglyme
110 °C 1. m-CPBA

)O 2. NaN3, MeOH
3. PPhy, MeCN

E \i/ MeO
)//,,@NH2 )/,14 OH
97. fPFifaf@d ®UeaRor # FFATAT ¢ HiAD 3. ~on A OjNHZ

e ik OH OH

=
J/ %
0 >
g\( 220°C Oet 98.  The major product formed in the following
OEt

reaction sequence is

'iII/

1. Flolel YA — HIY Afdearg — & ) 1. m-CPBA
B @ 2. NaN3;, MeOH
2. T GARE - FS (A - - 3. PPh3, MeCN
& TR OH
3. WY YeATq-a — $oT JHTATHAT Felolel ) )
gAfd=ara 1. II‘O::(N—H 2 MCDN—H
4. T JTATRAT — Fololel YATd=TE — i i
T gelideard
. L )’ ~NH; )/ OH
97. The foII_owmg transformation involves 3. O\ 4. O’
sequential OH 7 NH,
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99. ﬁmﬁ@aﬁ%w%gmmA
Jur B g

H
m Grubbs' catalyst LiAIH,
N — A

o
\\\ CICH,-CH,CI
rt PC
\ CI\ | Y3
Grubbs' catalyst = /Ru:\
c” | Ppn
PCys

w
>
1
@) o (@) O]
T T T T
N AN — N
w
1]
Z
r Z 2 pd
N T U +

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

H
m Grubbs' catalyst LiAIH,4
N — A

o]
\\\ CICH,-CH,CI
rt PC
\ cl | Y3
Grubbs' catalyst = /Ru:\
c” | pn
PCys

prepp
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H H
B=
N N

100. feAfaf@d Affhar & 3cuead H&T 3cUE &
H

TMSOTf
CH3CN, -40 °C

O

>(o

O
100. The major product formed in the following
reaction is

TMSOTf
e} CH3CN, -40 °C

)(O

S
ek

O
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101. farafafaa sfaferar waf & 7geg 37 A

aum Bl

CHO
1.Bry, H,0 HO——H 1. KCN, HCN

H—OH ——————— B
2.CaOH, | oy 2 H,, Pd/BasSO,
3. Hy0,, 3. H*/H,0

CH,OH

Fex(S04)3 2

A = D-I37; B = D-Ie[hIH

A = D-URYE; B = D-e[@E  + D- Hard
A = D-@130¥; B = D-75h1H + D- AA1d
A = D-giERe 375, B = D-Iehid

A w e

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

CHO
1.Bry, H,0 HO—T—H

1. KCN, HCN
OH ——— B
2.Ca(OH), | o 2. Hy Pd/BaSO,
3. H,0,, 3. H*/H,0
Fey(SO4); CH,OH

1. A =D-threose; B = D-glucose

2. A= D-erythrose; B = D-glucose + D-
mannose

3. A =D-threose; B = D-glucose + D-
mannose

4. A= D-tartaric acid; B = D-glucose

102.%?%%?@33@%%%@@3?% A

Jar BEI
SN
1. PPhg OH
B 2. NaH A
. NaH
1. A= O_ 9 B= N
: Br PhsP” XX =
OH

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

prepp
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1. PPhs

g B A B
2. NaH NaH
N
1. a= 29 B= ~
Br PhyP” XX =
OH
2. A= PhsPNPPh3 B= O N O
OH OH
L
3. A= Ph3PNPPh3 B= OH O OH
_ o @ _ o
4 A% Brenp BT @fj
O
103. fAFATf@d FfATRAT FA & AL 3796 A
Jar BEI
(o) ®
Me3S=01 Li
A B
: NaH lig. NH3
Ve DMSO
0 Me o
Me Me
O
OH
2. A= B =
I\i/le Me
1, I\_/Ie
S 0] : o
ey
Me I\7Ie
o OH
z -aMe
4, A= B =
Me Me
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103. The major products A and B in the following
reaction sequence are

o ® o
Me;S=0 1 Li
A B

Y NaH lig. NH;
Ve DMSO
e} Me (0]
1, A = B = U
e Me
O
OH
2. A = B=
I\:/Ie Me
2, Me
: (0] - o
3. A= B=
Me I\:/Ie
o OH
: ~aMe
Me Me

104. ﬁmﬁ@aa@ﬁmw%gg&m

Agar BE
-

5 K\COZMe
|

Pd(dppf)Cl,
AsPh;, Cs,CO5
DMF, H,0

X
B =

. CO,Me
B = O/\/\/
X
B=
mone

BoHg (1 equiv.)

O 25°C

prepp
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H
* A:<>Bb BZQJ\/ACOZMe

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

29

: @A\
B,Hg (1 equiv. '
O 2He (1 equiv.) A B
0,
25°C 5 (\COZMG
I

Pd(dppf)Cl,
AsPhg, Cs,CO3
DMF, H,0

H
\
B A
1. A= B=
' CO,Me

H
B x_CO,Me
2. A= ﬁx B= @/\/\/
H
X
3. A= B B=
: <>b CO,Me

H
\

105.%@3@%%%:@@% A
aur BE

1. t-BuOK (2.2 equiv.)
o Mel (2.5 equiv.)

MeO THF A LI, t-BuOH
2. NaBH4, MeOH lig. NHg, THF
3. AcCl, pyridine 40 °C

4. CF3CO,H, Et;SiH
CH,Cl,

OAc
1. A= HO\@L 5. HOW
MeO MeO
2. A= [:] FB= [:] |L
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OAc OAc

MeO MeO
A= B=

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

1. +-BuOK (2.2 equiv.)
(0] Mel (2.5 equiv.)
THF

MeO Li, t-BuOH
2. NaBH,, MeOH lig. NH3, THF
3. AcCl, pyridine .40 °C
4. CF3CO,H, Et3SiH
CH,Cl,

OAc H
MeO MeO
2. A= [ :[ ]LB= I ] ‘L

OAc OAc
MeO MeO
4 A= B=

106. frafaf@d sf@fFa &1 7eg 300 §

1. PhSeCl
AcOH, NaOAc

2. H202, MeOH

OAc
l . O\ 2 l o
OAc
H H
AcO,,
3. 4, ’
H H

prepp
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106. The major product formed in the following
reaction is

o

OAc
1. O 2.
OAc
H H
AcO,,
B et
H H

107. fe=faf@d f@fshar 1 #&g 3cure &l

Pd(OAc),
PPh3, AngO3

1. PhSeCl
AcOH, NaOAc

2. H202, MeOH

=
CN
I
H
X
D D
CN CN
H H
0« <D
CN CN
107. The major product formed in the following
reaction is
Pd(OAc),
PPh3, AngO3
=
CN

H

1. ‘C@ 2. 4@
CN eN
H H
CN CN

w
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108.

JarB gl
HCHO
(/ \} Me,NH 1. Mel
N A
| 2. NaCN

The major products A and B in the following

reaction sequence are

HCHO

@ Me,NH 1.
A

N N
| |
d\NMez d
3, A=/N\ B= /N\ N
| |
NMe, CN
N N

prepp
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109.%mﬁf@ayﬁmwé¥ﬁmmA

Jar BEI
NH>
B t-BuOClI 1. hv, H,SO,
E A B
/Y\ 5°C 2. aqg. NaOH
E-= COzMe

EY'V -
1_ A= l;l/N B- )_<E_

N s
e\l
/\‘/\E
H\N,CI NH,
2 A= : B= HO ;
Y E Y e
H
H. _CI v
N N
3. A= R B= E
/\r\E
H
H. _CI !
N N
A= : B= Q—E

/Y\E

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

NH,
: t-BuOClI 1. hv, H,80,
E A B
5°C 2. ag. NaOH
E = CO,Me
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H
H. .CI ;
NC N
3 A=/\‘/:\E B= l( 'E
H. _Cl H

110. FAfaf@d FIeaRoT Fa F AT 3ifRedat

FT ger AT gl
CO,Me Q
Iﬁ tA (_? "
O™\
k 2.B N
Ph KPh

1. A =NaBH, BF;-OEty; B = MeMgBr (2.5
equiv.), THF dc9?dard  H;0"

2. A =BH;-THF; B = MeLi (2.5 equiv.), THF
dcgaTd H;0"

3. A =BH;THF; B = (i) ag. NaOH then H;0",
(i) MeLi (2.5 equiv.), THF dcaedaTd H;0"

4. A= (i) Me;Al, MeNHOMe, (ii) MeMgBr,
THF dc9?dTd H;0"; B = LiAlH,, THF

110. The correct reagent combination to effect the
following transformation is

0]

COzMe
Me
L3
O

L 2%

Ph

1. A=NaBH,, BF;-OEt,; B = MeMgBr
(2.5 equiv.), THF then H;0"

2. A =BH;THF; B = MeLi (2.5 equiv.),
THF then H;O"

3. A =BH; THF; B = (i) ag. NaOH then
Hs0", (ii) MeLi (2.5 equiv.), THF then
H;0"

4. A= (i) MesAl, MeNHOMEe, (i)
MeMgBr, THF then H;0"; B = LiAIH,,
THF

111, AeAfaf@d sifafear v fhar fafer qur
ALY 371G &, AT

prepp
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The mechanism and the product formed in the
following reaction, respectively, are
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112. &y et Jif@fohar & @gerd [1,3]-@eaArgios

qATITE gIaT &1 3cUedl 3cUIG T HEAT §

H OAc

G

300 °C
[1,3]-C Shift

H D
1. 74 | OAc 2 72 | H
D H
H OAc
D
3 7 OAc 4 4 OAc
|
H
H Dy

112. A concerted [1,3]-sigmatropic rearrangement
took place in the reaction shown below. The
structure of the resulting product is

H OAc
300 °C

—_—

D [1,3]-C Shift

e

3. / 0

1./ OAC A?/

ET:«%
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113. rafafaa AfAfhar s & J&T 3cure Adar
Bl

H
PhCO,H, DCC 5
DMAP, CH,Cl,

PDC, CH,Cl,

then alumina

(0]
1. A=
a
OH
2. A= °
a
CHO
3 OCOPh
A=
g
CHO
OH
4. A=
H

113. The major products A and B in the following

reaction sequence are
OH

PDC, CH,CI
A 2Ll

then alumina

H
PhCO,H, DCC
DMAP, CH,Cl,

O
1. A=
a
OH
2. A= ©
F|
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<\
4,
3. 4,
114. farfaf@a sfafhar s7 & 3o geg

¢ ¢ 115. The major product formed in the following

0 1. LICH(OMe)SPh reaction 1s

B 2. HgCl,
g O 3 H202/NaOH

hv

1. ~Ph 2 :
OH

3. N 4 N\ aCHO
OH \
- 2 7;3%
114. The major product formed in the following

reaction sequence is
0 1. LICH(OMe)SPh 4
b 2. HgCl, : :
g 0" 3 H,0,/NaOH

1. :Q,Ph 2. Q/\ 116. faw=faf@a ifafwar s7 & 7&7 309 A
OH daur BEI
: : " NaH )\NH
O RR a (Be e

115. farafaf@d wf@fear & 3coe qEa 30cg ¥

(BN

w

hv
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3. A= 0\/<CI) B= 0\/OKH/H7/
oH

4. A= 0\/<(|) B= 0\/\/“\(

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

OH
o NaH
DO ’

1. A= O\/<?
A
2. A= O\/Q? B= O\/N_i/OH
J
3. A= 0\/<(1) B= O\JOi/NW/
4. A= 0\/\\(1) B= 0\/(91/“7/

117. faefat@a sif@fhar @1 geg 3o

P(O)Ph, NaBH,
\)\[(k CeCl3
MeOH
O -78°C

= P(O)Ph;

0]
P(O)Ph,
2. \/H{V\
(0]
P(O)Ph,

=
OH

P(O)Ph,
4, \/k('\

=
OH
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117. The major product of the following reaction is

P(O)Ph, NaBH,
\)ﬁ(’\ CeC|3
MeOH
o -78°C
= P(O)Ph,
1. :
(0]
P(O)Ph,
(0]
P(O)Ph,
3. \)\/v\
OH
P(O)Ph,
4, \)\‘/k
OH

118. Peafaf@a 3fAfRr F7 & 77 3ce AT B
(0]
L NH,

t-BuOK
m HzN H diglyme
t-BuOH
(0] heat
A 9 B
1 H2N\NJ\N/ -
H
2 A=HN__N /J/\;'O B=
Myt
o)
o amm i L e O
o)
4. A=0 B= m
HN. o>
/J§ NH,
H,N" Y0
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118. The major products A and B in the following
reaction sequence are

0
)L -NH, t-BuOK

HoN N )
diglyme
H A gly!
o t-BuOH

heat

0
L AzHZN\NJ\N//@b . (ji)
H

O
MM " Thn.
NH
H2N/g0 2
119. Aefafad AT % & &g 3curg AT
BEI
o d 1. tBUONO
O Br A NaOEt
M _cokt "Naom: 2. H,0*
3. Zn-HCl

0
ON.__CO,Et
0 NH,
s A= /ii/COzEt B - /C/COZH
T HN
- o

CO,Et

NO
4 A= /&COZB B /C/CozH

= CXDzhAe 2.
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119. The major products A and B in the following
reaction sequence are

1. -BUuONO
NaOEt

.

O
A
)K/CO2E" NaOEt 2. H;0"

3. Zn-HCl

0
ON._ _CO,Et
o) NH,
/éCOZEt B /CcozH
o)
H,N_ _CO,Et
0

NO
s - /ii/coza B - /C/COZH

120. frafaf@a iR &1 g7 3e0e §

0}

. )S(OMe 1. THF, heat
OMe © I 2. CF3CO,H

Me o
o 0O OMe
0 OMe
=
Me 4 COMe
CO,Me o o

120. The major product of the following reaction is

0]

. M)S(OMe 1. THF, heat
OMe € I 2. CF3CO,H

Me e

COMe

0o o OMe
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Ze) OMe which are assigned to [101] and [1 1 1]
3. QMe 4 = COMe planes, respectively. The ratio sinf, /sind, is
o CO,Me o © 1. 15 2. 122
3. 0.82 4, 0.67
. ‘ 124. ga (e aRaioont $r Faxar & Fad Amd
121. GHAU-HGEA-ATE & AR AishiAd Hepel & £ agy
A H @ e RIf¥a &ua g@ar gl 54 ,
RS o & v Rwee wow o L ROT SE AR Sfawer qu
WX §, 98 & (kp & SocTAT RAIdH T2T h 3-IFIT HUT qST aqTel JTHoT|
& oo ferrdi) 2. JRTHUT JEYT GfaEaR JTRYOT 4T
kaT . HAR HUT dles arel FfAHYT|
Lo 2 T 3. 3RO Sfgssha e gfaeyor
3. kgT 4. = JUT AT HUT lesT arel ITHYOT|
4. 3CRIRUT SfgShcl A 3ThYOT T
121. According to the transition state theory, one of 3aY T ales] ardd JiahyoT|

the vibrations in the activated complex is a
loose vibration. The partition function for this 124, Stability of lyophobic dispersions is determined

loose vibration is equal to (kg is the by
Boltzmann’s constant and h is the Planck’s . ) ) )
constant) 1. mter_—partlcle glectrlc double layer repu!smn
and intra-particle van der Waals attraction
1. kT 2. W 2. inter-particle electric double layer attraction
h ﬁg; and intra-particle van der Waals repulsion
3. kgT Ty 3. inter-particle excluded volume repulsion

and intra-particle van der Waals attraction
4. inter-particle excluded volume attraction
and intra-particle van der Waals repulsion

122. Na w#A9] fo@Hr  goaeliee  faeard
[1s22s22p®3pl] §, & 3Icdfold 3GTA3T &

for e 9e ol ol 125, wF 2500 R & fOU IR Eer
1. %Sy, 2. 2Py, ddr Py, Fod E, 9 E, § (E,<E,) 3R @aa
3. 15032” 1p1 4. 3p0 ar 3p1 mﬁ% dET Boled hHT @, dAT @,

gl U ey v A 3ufeug A guH e

122. Possible term symbol(s) of the excited states of (p)) & T 3ot & gfaca wife HaN

Na atom with the electronic configuration gram
[1s22s22p®3p] is/are 1 lealvien) o lealViez)
E1—E3 Ez;—Eq
1. *Sp 2. *Pypand %Py 3 lKewvie)r® 4 losvienr?
3. 'Spand P, 4. 3P, and °P, S RTE - ErR)?
125. A certain 2-level system has stationary state
123. TH W gy fheeca & far X-fawRor energies E; and E, (E,<E,) with
Rade, T 0, g 6, W g WS normal!zetlj Walve thJ]nctions 01 and]c ©,
respectively. In the presence of a
qefler & foerr [101] @ [111] @ & perturbation V, the second-order correction
el AR fhar &1 379Td sind, /sind, &1 to the energy for the first state (¢,) will be
1. 15 2. 122 1 {(p1lV]p2) 2 (p1lVIp2)
3. 0.82 4. 0.67 E1—E; E;—Ey
3 K@1lV]p2)I? 4 Ko1VIp)I?
123. For a simple cubic crystal, X-ray diffraction ' E1=F; - (E-E)?

shows intense reflections for angles 8, and 6,
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126.

126.

127.

127.

128.

128.

38

10T 'HNMR 3Mgfd 424 MHz 81 'H
dur Bc & fav afe gor gEehg eard
A 27 X 107 AT 6.75 x 107 T~1s™, g1 @
10T W *c3ngfad Far gram?

1. 10.6 MHz 2.
3. 42.6 MHz 4.

169.6 MHz

The 'HNMR frequency at 1.0 T is 42.4
MHz. If the gyromagnetic ratios of *H and
13¢ are 27 x 107 and 6.75 x 107 T~1s7 1,
respectively, what will be the 13C frequency
at 1.0 T?

1. 10.6 MHz 2.
3. 426 MHz 4,

169.6 MHz
21.3 MHz

129.
HCl 4T HNO; & fA%0T & 10 mL Uforeraret

I TTeTehcd AT AT 0.1M NaOH o
0.IM AgNO, & 3felET-3icreT fohar rar gl
ITHATG-IIAA  HAM: V; dUT V,mL gl
fAsoT & HNO, Fr Tegar @ FImer &

1. V1 - V2 2 2V1 - Vz
3. VZ - V1 4. 2V2 - V1

10 mL aliquots of a mixture of HCl and
HNO; are titrated conductometrically using a
0.1M NaOH and a 0.1M AgNO3 separately. 130.
The titre volumes are V; and V, mlL,
respectively. The concentration of HNO5 in
the mixture is obtained from the combination

1. V=V, 2. 2V, -V,
3. VZ - V1 4 2V2 " Vl
131.
fer & E°(Cl,/Cl7) = 1.35 V T
Ky, (AgCl) = 10710 at 25°C, E° S Felaals
IEIER
%Cl2 (g) + Ag*(soln.) + e~ — AgCl(s)
¥ gord g, 98 &l
1. 075V 2. 105V
3. 165V 4. 195V
[2.303 RT — 006V]
131.

Given that E°(Cl,/Cl7) = 1.35V and
Ksp(AgCl) = 10710 at 25°C, E°
corresponding to the electrode reaction

%Clz (g) + Ag*(soln.) + e~ — AgCI(s)

is

21.3 MHz 129.
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1. 075V 2. 105V
3. 165V 4. 195V
[2.303 RT _ 0.06V]

Tl Pt,H,(g)|HCI (soln. )|AgCl(s), Ag(s) T
Al EMF

T & @Y ded gl
T & 91y ged gl
T ¥ 3aRafda war g
[HCI] & &g gedr gl

o=

The standard EMF of the cell
Pt, H, (g)|HCI (soln.)|AgCl(s), Ag(s)

1. increases with T

2. decreases with T

3. remains unchanged with T
4. decreases with [HCI]

frfafad & & 3 S guie Fadies
~geAdH & (ATSshidd TecH #), T€ &

1. N=CH 2. HC=cCd
3. ClC=CF 4. B=cCd

The molecule with the smallest rotational
constant (in the microwave spectrum) among
the following is

1. N=CH 2.
3. CIC=CF 4,

trans-1,2- SEFARITIAGIeT AT cis-1,2-
SEFARITIANT & TIse e, foar fHer
"Hhl &1 T8 B

1. ASHIaT TAFeiAdH

2. UV-TeT Tqaciashr

3. X-foRoT 9 seldereT TiFciAsT
4 y-mUT Fmﬁ'cﬁ'

HC = CCl
B = CCl

The spectroscopic technique that can distin-
guish unambiguously between trans-1,2-
dichloroethylene and cis-1,2-dichloroethylene
without any numerical calculation is

1. Microwave spectroscopy

2. UV-Visible spectroscopy

3. X-ray photoelectron spectroscopy

4. y-ray spectroscopy
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132. e gl T 3T FEb C, & fow Lo Gy 2. Con
ﬁmag:‘- 3@2“- sﬂmﬁa %—qmr %— 3' D2d 4' Dzh
1. ol 012035052 05, 3, 135. The molecule diborane belongs to the
2. 0% 0;20%,0320%,0%% symmetry point group
3. of, oilod,ozind,olp0i) Lo G 2 Can
4. of oodotind, 3. Dz 4 Dan
132.  The ground state electronic configuration of 136.  wh fAeE & 3 TR A v FEa o,
C, using all electrons is TaeTSTeT woleT &l IRafdd &Y a1 g1 Ior
1 O-%S 0'130‘%50';2 O'%p T[%p S 39Rafda | &, 98 &1
2. 015 01503505505,0%p 1. 3iaa T, Tegrdy gur ISAT ariar
3. ot o2oorind,oh,0%h B
4. ofs 0130350353, 3. 3ET Tt qUT IS i
4. TegHdl guT 3SAT TRAT
133. U Teollsd 3ARA IFATRAT & AT v, _
qUr K, FAT  2.0x10-3Ms-1 g 136. Though a constant shlft_o_f energy _Ievels of a
) : system changes the partition function, the
L0x107°M @ 59 HeEGT H Hlegal properties that do not change are
10x107°M & @ ifafar & & 1. average energy, entropy and heat capacity
1. 3.0x103s7? 2. 1.0x103s7? 2. average energy and entropy
3 20x10-3s-1 4. 05 s! 3. average energy and heat capacity
4. entropy and heat capacity
133. Umax and K, for érgl en_zlyme catalyzed 137 T TS SRYEOE 307 & e
reaction are 2.0 x 107> Ms~* and D N 2 2
10 % 10-6 M ively. @Y gfld v Bl 9UA 3cdfold aedr @r
.0 X , respectively. The rate of the s =
reaction when the substrate concentration is LS A Y R Fraeer
1.0x107°M is AIagerere T 3l grel, 3HeRr S Bl
1. 3.0x1073s7?! 2. 1.0x1073s7?! é f;vz/l(r;i/k,ﬁ ) i' ::/l(cl,nzz/?)
3. 20x1073s1 4, 0557 | : | 8o/t
137.  The vibrational frequency of a homonuclear
134. fo=sae fharfafer &1 3rpERor #er arel diatomic molecule is v. The temperature at
IO gTgEAT AT IcTe which the population of the first excited state
Ao 2 ?m i . 4 _)_ e & will be hal?tr?at of the ground state is given by
TR FIE F R FTIAF py = 1am R 1. hv-In2/kg 2. hw/(In2 - kg)
20s! U p,=2 atm W 40s7! §I 3. In2/(hv-kg) 4. hv-log2/kg
afsraor g & fow &3 Agais g1 , .
1. 1.0atm™!s7! 2. 2.0atm™'s™! 138.  Cy, & 3TESAI fA®UUT § Ay, By, A, AT B,
3. 40atm™'s7! 4. 80atm 's™! trans-1,3-sg¢sTSe & A Hfshg AlS o
G el & 3 §, @g ¥
134. The first order rate constant for a unimole-
cular gas phase reaction A — products that 1. A dUTB, 2. AgdUTA,
follows Lindemann mechanism is 2.0 s~1 at 3. A,dUTB, 4. By dUTB,
pa = latmand 4.0s~ ! atp, = 2 atm.
The rate cons_tfi\nt_lior the activation step_lls 1 138.  The irreducible representations of C,j,
1. 1.0atm™'s 2. 2.0atm™"s .
11 11 are Ag, Bg, Ay and B,. The Raman active
3. 4.0atm™"s 4, 8.0atm™'s .
modes of trans-1,3-butadiene belong to the
irreducible representations
135.  sigeR 319 5w AR fNeq a7 # ¢, 1. AgandB, 2. Agand A,
aPE e 3. AyandBg 4. Bgand B,
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139.

139.

140.

140.

141.

141.

142.

142.

40

fFrfaf@d & @ AR A RAIS
HHAT gl

1. 3F - 2.
3. 3F-1p 4.

3F —)3D
3F _)313

The symmetry-allowed atomic transition
among the following is

1. 3F -1 2.
3. 3F-'p 4.

3F —>3D
3F _>3p

10° eIl H o1 NSHA FUSCll Tgoish &
foIT T BR ¥ g OR & 3ad gt (@s
SIS I gRSAT H) B

1. 10° 2. 10°

3. 10 4. 10°

The average end-to-end distance of a random
coil polymer of 10° monomers (in units of
segment length) is

1. 108 2.
3. 10 4,

10°
10°

AT 39EAT # 300K W TH 36T 3
% 1.0 mol T 3chATIT YEROT 1.0LF 4.0
L e fRaT §1 30 I T AGE

1. 300R:In2 2.
3. —600R-In2 4.

600 R - In2
—300R - In2

A reversible expansion of 1.0 mol of an ideal
gas is carried out from 1.0 L to 4.0 L under
isothermal condition at 300 K. AG for this
process is

1. 300R-In2 2.
3. —600R-In2 4.

600 R - In2
—300R -In2

T AF arsg grd Hr ag X fHAeRar &
fREToT  logp = 10.0 - =2, & & FHd §
qW T AF AT logp=80-"2 F A
THd § A% Bw g &1 a g
1. 200K 2. 300K
3. 400K 4. 500K

The temperature-dependence of the vapour

pressure of solid A can be represented by
1800

logp = 10.0 — < and that of liquid A by
logp = 8.0 — @. The temperature of the
triple point of A4 is

1. 200K 2. 300K

3. 400K 4, 500K

143.

143.

144,

144,

145.

145.
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Afa@d & § Sia-ar 37-Tad: vafad

WhH ©

1. 105°C R Jfdarfd Ster & 1atm gra
IR arsgIeRoT

2. AT &1 Faad & wRor

3. —10°C R} 3faehfad Stor &1 1atm e
R AT

4. latmard dAr 0°C 94X el &r

IRGIETL

The non-spontaneous process among the

following is

1. vapourisation of superheated water at
105°C and 1 atm pressure

2. expansion of a gas into vacuum

3. freezing of supercooled water at —10°C
and 1 atm pressure

4. freezing of water at 0°C and 1 atm
pressure

r(a — r)~F" gIESIeT & I Held o 3Tl
HIET A ST § (o, B RTais &)1 5w &9 &

3T Folel &Y Ugdlel Thd §, 98 &

1. 2s 2. 3p
3. 4d 4. 5f

The radial part of a hydrogenic wave function
is given as r(a — r) A" (a, B are constants).
This function is then identifiable as

1. 2s 2. 3p

3. 4d 4. 5f

Tsh YA AT ¢ HT fAAor fhelr
T Iadl aleeh 1 FAdd 3aEAT (Y,)
JAT YYA Icdfold  IAEAT  (Y,), To¥eTeht
FoiTd AT 1/2 JAT 3/2 3HIS &, & THIT
Tag o frar g1 3fg smewr ¢ HV
AT FAr 7/6 & A Y, B ¢ H A dr
9T &l

1. 172 2. 173
3. 1/4 4. 1/5

A normalized state ¢ is constructed as a
linear combination of the ground state ()
and the first excited state (y,) of some
harmonic oscillator with energies 1/2 and 3/2
units, respectively. If the average energy of
the state ¢ is 7/6, the probability of finding
Yo in ¢ will be

1. 12 2. 173

3. 14 4. 1/5



