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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol
Actinium Ac
Aluminium Al
Americium Am
Antimony Sb
Argon Ar
Arsenic As
Astatine At
Barium Ba
Berkelium Bk
Beryllium Be
Bismuth Bi
Boron B
Bromine Br
Cadmium Cd
Calcium Ca
Californium Cf
Carbon C
Cerium Ce
Cesium Cs
Chlorine Cl
Chromium Cr
Cobalt Co
Copper Cu
Curium Cm
Dysprosium Dy
Einsteinium Es
Erbium Er
Europium Eu
Fermium Fm
Fluorine F
Francium Fr
Gadolinium Gd
Gallium Ga
Germanium Ge
Gold Au
Hafnium Hf
Helium He
Holmium Ho
Hydrogen H
Indium In
Iodine I
Iridium YoIr
Iron " * Fe
Krypton Kr
Lanthanum #y s
Lawrencium Lrl,
Lead Pb
Lithium I Li
Lutetium Lu
Magnesium I Mg
Manganese | Mn
' Mendelevium Md

*Balfed on mass of C2 at 12.000...

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

53
77
26
36
57
103
82
3
71
12
25
101

Atomic Element
Weight
(227) Mercury
26.98 Molybdenum
(243) Neodymium
121.75 Neon
39.948 Neptunium
74.92 Nickel
(210) Nlobium
137.34 Nitrogen
(249) Nobelium
9.012 Osmium
208.98 Oxygen
10.81 Palladium
79.909 Phosphorus
112.40 Platinum
40.08 Plutonium
(251) Polonium
12.011 Potassium
140.12 Praseodymium
132.91 Promethium
35.453 Protactinium
52.00 adium
58.93 Radon |
63.54 Rhenium |
(247)/  Rhodium |
162.5 Rul 1d1um-I
(254 Rut n1
167.26
151.96 Scand
(253) Selemum
19.00 Slhcor

%(223) Silver

157.25 Sodium
69.72 Strontium
72.59 Sulfur
196.97 Tantalum
178.49 Technetium
4.003 Tellurium
164.93 Terbium
1.0080 Thallium
114.82 Thorium
126.90 Thulium
192.2 Tin

55.85 Titanium
83.80 Tungsten
138.91 Uranium
(257) Vanadium
207.19 Xenon
6.939 Ytterbium
174.97 Yttrium
24312 Zinc

54.94 Zirconium
(256)

{ Pm*

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N
No
Os
O
Pd
P
Pt
Pu
Po
K
Pr

Pa
Ra {
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti
W
U
\%
Xe
Yb

/n
Zr

Atomic Atomic
Number Weight
80 200.59
42 95.94
60 144.24
10 20.183
93 (237)
28 58.71
41 9291
7 14.007
102 1(253)
76 ! 190.2
8 { 15.9994
46 6.4
A 15 $30.974
78 195.09
94 (242)
84 (210)
19 39.102
59 140.91
61 (147)
91 (231)
88 (226)
86 (222)
75 186.23
45 102.91
37 85.47
44 101.1
62 150.35
21 44.96
34 78.96
14 28.09
47 107.870
11 22.9898
38 87.62
16 32.064
73 180.95
43 (99)
52 127.60
65 158.92
81 204.37
90 232.04
69 168.93
50 118.69
22 47.90
74 183.85
92 238.03
23 50.94
54 131.30
70 173.04
39 88.91
30 65.37
40 91.22

. The ratio of these weights of those on the order chemical scale (in which oxygen of natural

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

isotopes)
r
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a

IeV

o o > B8

IeV

gl Herod e
SelareTel T GeIHT 9.11 x 1073%kg
Colieh foradis 6.63 X 10734/ sec
Soldrelel ol 3TTALT 1.6 x 1071°C
AT fAadren 1.38 x 1072%] /K
QehTRT T JaT 3.0 X 108m/sec
1.6 X 10719

1.67 X 107%7kg
6.67 X 10" \Nm?kg—2

(

S 1.097 x 107m~1
TG TE 6.023 x 10%3mole™t
8.854 x 107 12Fm™1 g N
47 X 1077Hm™?! l,_f-’ »
Arer g rgdin / 8.314/K~mole™!
| I
i |
USEFUL FUNDAMAENTAL CONSTANTS
Mass of electron 9.11{10_31},@
Planck's constant 6.63 X 10=34[ sec
Charge of electron %4 1.6% 10-1°C
Boltzmann constant 1.38 x 10723J /K
Velocity of Light, N ) 3.0 X 108m/sec

16x10-19 1A
1.67 x 10727kg
6.67 X 1071 1Nm?kg—3
Rydberg constant 1.097 x 107m™t
Avogadro's nymber 6.022 x 1023mole™!
8854 x 107 12Fm™1
41 x 10~ Hm™!
* Molar Gas constant 8.314JK " 1mole™!

ey
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HIT \PART 'A'

ARAE & Gollel &1 R T TUT gq Fsi
A9 A B I ARAEt & Aol Fr
ar Rl fagy & for@r an, “AEa AT & 3
[T AT EIM 7| FlA-AT FAH AT

1. X 2. 1II
3. 1III 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?
. X 2. 1II
3. 1 4. IX

Al T regTgeRi @I AT FINTSSAT HAA:
#qFes, feodl aur deag A ST |
& WA S H A Fdel fohdl gr Fanfsaar
A ffe gul 21 greds HEEE WSS A,
27 Eoelr FINSET H dAqT 30 YoeAs TINSST #
WA gUl ool A A wISS A
A il alel WIeAehl T ol HEAT FAT

o %4
1. 18

2. 24 ,"‘H_'{
3. 26 Y7
4, W FIAT & GAT G @A S

HehdT|

-,
-

S |

uppose three meetings of a group of

professors were |arranged in' Mumbai, Delhi

and Chennai. - Bach professor of the group

attended exactlyfitwo meetings. 21 professors

. attended Mumbaineeting, 27 attended Delhi

meeting and 30 attended Chennai meeting.

How many of them attended both the Chennai

and Delhi meetings?

L. 18

2,24 |

3. 26

4.\ Cannot be found from the above
information

Hﬁé?ﬁ??ﬁﬂ%ﬁﬂﬂ,ﬁﬂ%ﬁ%
IR & Ths S & Iiidehar 0.1 & afe
g afdd foar e fow 4 a) amr &ar

g, dr 3o I3t & SR 39% Uehs S dr
UTITAShdT &7 gIaf:

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)

L ] L ] . I::

. . . _'f"r

L ] - L ] r f

oMY a1 &t g3 @ weH F 3orT e
dur fRdy ¥ & g IeR@or KA foer

SET & AT FH A P Fhael TR @it

$T IaeTRar §2
1. B
. .IIS

IS
N B~

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 SHS O & Jad o« dhoT & a5
A,BEl AQ B T 994 & Tdg I g 9I
N FYATH TS AT §?

1. V3 2. 1442

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. 142
3. 5 4. 3

qEAT 3 ARG GHT s A forem Sy
ar 39 §&aT # fohdel gerdAcd 3 gher?
1. d 2. BE
3. @d 4. 3S
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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. FEight

x-y &S FATT W e =T TH oo
3¢ A IORAT &, x dU y AN 33T W
TFATSAT HAY: § 3R 7 & Sfar I@dr gl 34
Ied & &g F A §

1L (87 2.
3. (4,35 4.

(_83 7)
(4,3.5)

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. (-4,3.5) 4. (4,3.5)

10.

10.

g # g IER wF @ ¥ e awr e A

Th-Us Jed ST AT ¥ €T Jedl & gAher |

3R AR ged & &TBe HT AT FT § 2

1'""&.
N .‘\{{
1. V2 2. A4
3. 2v2 4. =/3/2

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

P Y

I: w2 [ 2. 2
3( 2v2 ! 4. 32

{
P & S @ o 36 & e &
T 20% oYl gl ffema @ 3mh Jag
d% gd X fear = g1 Pema & @re
A T R AT F 3T &

1 V10 —+/9 5 10-9

T V9-+/8 : 9-8
102 — 92 103 - 93

3. 4, —/——
9-8 93 g3

11.

11.

12.

. mean ra

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
" \J9-+8 ) 9-8
102 — 92 103 - 93
3. 4.
9-8 93 —g3

Tsh guigdr Sl @ TH HYGedHR Y W
AT ST QT ¥l oY & 3T BsIr 108
¥, dur oRE F N9 F EET F A

& % oy ufedt gamnaRa gff #F 3w §
I. 0 2. 10= 4
3. w f 4. 2m

A wheel barrow with unit spacing between its

wheels is (ﬁuSth along a semi-circular path of
ius 0. The difference between

digtances covered by the inner and outer

wheels is

1. 0 2. 10

3. .'|7T 4. 2w

d=1 33, r=13Ba=T, qur g=13I8 AT
I, avferd # & Fia-ar @gr &2
[(100 315 = Tk s M)
1. cosd<cosr<cosg
2. cosr<cosg<cosd

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 GAF 100 TUX HT Hed dlel
ISt 1 AT #T SIAT & Tg IS Al A
s Hqex 3f0F @ SIdr &, dur 9e &
IX A=A A e & Sl §l P F ke H
faha Heg ugel 36 HQT HT IMET Bl &
A Toehr a3t &1 dedr @A & I a8
el & A H 20% HATBI 91T § o g
3T AR 7 fawT qew FT §2

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. &Y 'AY qF 1 AT JrgR SPefehl
THATT Tocllel &'
1. HT TEr =gt & el
2. %dd T & JhR & Teu F TE ¥
3. T ¥ s d«Ul H TEr & ohdl ©
4. fordly sgEITACT g A & & FehaT T

13. The statement: “The father of my son is the
only child of your parents”
1. can never be true f
2. 1istrue 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 fan{ily

14. Wwﬁwﬁmﬂaﬁmiﬁm
Shel H HERIRAT &, b aﬂimm
e Pe| T A R Tg Werd &2
1. §sHa (6-gon) 2. 37 T (8-gon)

3. @R1 &of (10-gon) { 47 eareAuHa (12-gon)
{
14. One is required to tile a plane with congruent
regular polygons. With which of the following
polygons-is this ﬂosmble‘?

1. 6-gon 4N 2
f \ 4

3. 10-gon

15. SR A & Al ol T 586 YR @M
w%,mﬁslmi%ﬁﬁwwaﬁ
ReproT o1 ST

a
S

8-gon
12-gon

& god & 3eX 50 faigait i Arefesehd:
@R Sirar g1 @l dora Weg-gorelt & o
&1 gt &1 3ngfed deaT 39 YR fe@am

1.3 2. &
C C
(] (]
= } -
o o
[¢] (0]
- S
[N . . -
Distance Distance
> >
3 Q 4 Q
C C
(3]} (3]
> s |
o o
(] (]
— L .
. - . =
Distance Distance

15. Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure _rr" )

W1'th1n each circle, 50 points are randomly

ttered.  The frequency distribution of
,ﬁtances,between all possible pairs of points
will look as

(

11.3 2. &
c e
[¢7] [«F]
>3 e §
o o
4] (4]
— —
. . [ %
Distance Distance
35 4 3
c c
4] (]
> =
o o
4] (]
— —
w - e -
Distance Distance

16. HRT & IR Yeolf H FRFR el 3dI-
AT & AW H A9 §1 $H T FASERIOT A
e wla & Qs & & Thar &7
1. 38 aRreT gaied AT & el S gl
2. AT ¥ Bl BT AT F TehalT|
3. g3l & AU 3 eRIeT @ & 37 At

Fr HAT|
4. 37 aTer STRA & AGH H it &
ITHATH THROT 8|

16. 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.

2. 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) o fashuif ahr
e &

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

dTel,ATel AT 8 WM & HAT: diel g aoT
T 3¢ &1 T off Bsa A F1g dig oy &
S 8, & By &1 3R 3 F T BT @

W FS & fhda THR &2
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. 4N ¢

1. eafiat #r

2. T Remfd & w0 e ¥

3. e fataredt #E A o

4\ 3H AT FI g AW faEIiiG
& B @ ¥

Decodé

Hoo o= Q
Zmz—nm
DT wnZ
< W3 »nOoH
WomTC-®»
oo <
n—=Zmgc

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

20. oT9dr &7 §

ey

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

21. TSCIPIH Pys, dUT ARDEANST & S Thr
&, U
1. Uodhlsl &I TFHIHRIOT dUT O, FHT HIGUT|
2. O, 9R@gsT dUT O, F TIGUT|
3. O, TIGUT JAT Solacled HRAT
4. zoFed HRIX TAT O, F IRTEH|

21.  The biological functions of cytochrome Pgs
and myoglobin are, respectively
1. oxidation of alkene and O, storage
2. O, transport and O, storage
3. O, storage and electron carrier
4. electron carrier and O, transport
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22,

22,

23.

23.

24.

¥

24.

25.

SaFa-grAEafAT § 25.

1. &\ 9 3R g
2. W 3R gfagrahr|

3. 0, RaEH AR eqgrahr|
4

A G # 3R S| 26.

Deoxy-hemocyanin is

heme protein and paramagnetic
colorless and diamagnetic

O, transporter and paramagnetic
blue colored and diamagnetic

N —

B w

[CrO4]*, [MnO,]* dUT [FeO,]* Fr

JMFHRIOT &THAT fSIH el T T8R0T 26.

Fdl g, 98 ol

[CrO4]* < [MnO4)* < [FeO,]*
[FeO,]* < [MnO,]*” < [CrO,]*
[MnO,]* < [FeO,]" < [CrO,]*
[CrO,]* < [FeO,]* < [MnO,]*

B

A

f

The oxidizing power of [CrO,]*", [MnO,4]*", .J
and [FeO,4]* follows the order '
1. [CrO4]* <[MnO,]* <[FeO,]*

2. [FeO4]*" <[MnO,]* < [Cro4]2-

3. [MnO4]* <[FeO4]” <[CrO," 4

4. [CrO,* <[FeO* < [Mno4]2‘ h

foheee &7 gied & 3R ffl:ﬁ?lﬁr‘@?r "

¥ 3 Fhel I Y fgeriaw SHd faw 27.

terr (FEUST haen) FT AT FAT g1
(A) [CoFel", '

(B) [IrClg]”" '
(C) [Fe(H,0)6]*"}

I A 4 b |
3. AJAIC ff x4

BaarcC

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

(4) [CoFg]”™, (B) [IrClg]",
1.1 Aand B 2.
3. "Aand C 4,

(C) [Fe(H,0)e]™,
Band C
A,B,and C

r
[W(n’-CsHs)(u-C1)(CO),], H W-W 37eer

Fife § 28.

1. o= 2. ar
3. T&h 4, AT

o

A,B,darC 28.

The W—W bond order in [W(n’-CsHs)(p-

CD(CO),] is
1. three 2. two
3. one 4. zero

[Mn(H,0)s]*" & Mn-O 3= oFa1s3l &
foT G YT ¢
1. @ ey JA g
2. TR e g@EX & @ 30e & gl
3. a’rmqmaﬂaﬁrgﬁmaﬁh
4. [MnO,] &% Mn-O JTEeT o maﬂ I8

&g gl

r r

The correct statement for Mn—O bond
lengths in [Mn(H,0)e]¥ is
1.  All'bonds are equalf

Fout bonds are longer than two others

&
3. Two bonds are longer than four others
q.

.| They are shorter than the Mn—O bond in
| [MnO,J

I
[}

T PMe;, &

27.\ e(1°-CsHs)(CH;)(CO),]
# 3cueet T AeAadt §

_[Béy’ CsHs)(CHz)(CO)z(PMea)]
[Fe(n’-CsHs)(COCH5)(CO)]

1.
P

| 3. [Fe(n’-CsHs)(CH;)(CO)]
4

[Fe(n’-CsHs)(COCH;3)(CO)(PMe 3)]

For the reaction of [Fe(n’-CsHs)(CH;)(CO).]
with PMes, the main intermediate is

1. [Fe(n’-CsHs)(CH;)(CO)(PMes)]
[Fe(n’-CsHs)(COCH5)(CO)]
[Fe(n’-CsHs)(CH3)(CO),]
[Fe(n’-CsHs)(COCH;)(CO)(PMe )]

D

IMAD) & NERIFHA SHACT A AT
# I9 Wisd H Fae AT I § o,
el 3T Y IefshiAS A H G|
(phen = 1,10-phenathroline)

1. [Fe(phen);]*" TUT [Fe(phen);]*”

2. [Fe(phen);]'" T@AT [Fe(phen)s]*”

3. [Fe(CN)]* dUT [Fe(CN)s]*

4. [Fe(CN)s]” TUT [Fe(CN)s*

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

1. [Fe(phen);]*" and [Fe(phen);]*"

2. [Fe(phen);]*" and [Fe(phen);]*

www.examrace.com



29.

29.

30.

30.

31.

31.

32.

10

3. [Fe(CN)¢]* and [Fe(CN)]* 32.

4. [Fe(CN)s]* and [Fe(CN)¢]*

XeF, ddT XeO,F, HT TIATT g, HHA:
1. dfha, aaowﬁ?r
&, FeraAdea

2.
3. ‘%@EF, aﬁ' 33.
4

The structures of XeF, and XeO,F,
respectively are

1. Dbent, tetrahedral

2. linear, square planar

3. linear, see-saw

4. bent, see-saw

fArfaf@d & @ forghr fua aifd e

3-]TEI‘:U‘|' & B 33.-
A.FOCRT;  B.WIER;  C.7gge /‘(
T 3o B /

. A @uB 2. B @ C [

3. A @urC 4. A,B U C

Spin motion of which of the following %fves
magnetic moment

A. Electron; B. Proton; C. Neg{{on{ 34.
Correct answer is d
1. AandB 2. BandC
3. AandC 4. "A,Band C
Sl F faw Hﬁ‘r Eroratd u
1. ¥g faega- 3¢craz?r & b fAgAr W )
mrrﬁ?r gl
2. Ig TP YHR T decuRIAT gl
3. g A & fIIH W IR g
4. EH A THE Solaels &
3TANT WA E | 35.
Correct statement for coulometry is
1. itis based on Faraday’s law of
\ electrolysis
2.4 itis a type of voltammetry
3.7 itis based on Ohm’s law
4. it uses ion selective electrode 35

RIS gIsgIsel & foU seace 3Tl 9oa
T HET A Bl

BsHo < BgH o< B1oH 4
BioH14<BsHo < B¢Ho
BeHi9 < BioH 4 < BsHy
BioH14<BgH ;o< BsHy

W=

The order of increasing Bronsted acidity for
boron hydrides is

1. BsHo<BgH;o<BoHj4

2. BioHis<BsHy<Bg¢H)

3. BeHi0<BioHis<BsHy

4. BjoH4<BgH;o<BsHy

afaf@a welsr & @ Tas v yagr
T 3TEROT g2l Jeafa &, a8 &

A. [NiCL,)* (TTSHhI), ]

B. IF, (SOA=TeTT gRRRTHASD),

. [CoF ] (3TScherd), { s
D. Fe(CO)s (ﬁqﬂaqm CAEIERUEER!
1. B @ C 2., BdAr D
3. Cdar D ' 4. ATH D

-

“Among t*he following, species expected to
show fluxional 'behaviour are
A. [NiCl4]2_ (tetrahedral),
B. IF7 (pentagonal bipyramidal),
C“ [CoFg]’™ (octahedral),
. Fe(CO)s (trigonal bipyramidal)

f

f1. B a}nd C 2. BandD
3. C.and D 4, AandD

| [SiO5]"* & ToIT T TISST AT 3ufedd
HYFT U TSHeIR H TCAT &, FHA:
1. 6 duaré6 2. 12 @4 6
3. 12 9T 12 4. 6 AT 12

The ring size and the number of linked
tetrahedra present in [SicOy5]"*” are

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

3] C;0, 1 Tw=A1 @ g1 39 s &
1. 4o U 473 gl

2. 3odUT2 n e

3. 20dYT3 n e

4. 30dUT4n3E &

The molecule C;0, has a linear structure.
This compound has

1. 4ocand4 nbonds

2. 3 oand?2 7 bonds

3. 2o and3 wbonds

4. 3 o and4 7 bonds

www.examrace.com
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36. fafaf@a geat & 9 fad afcas
3 >—CHO >7COCI
AR 39T 9 & 39 g7

1. Eu, Yb 2. Sm, Tm

3. Gd,Lu 4. Nd,Ho Q: C|

36. The metallic radii are abnormally high for
which of the following pairs?
1. Eu Yb 2. Sm, Tm

3. Gd,Lu 4. Nd, Ho _ . .
38. The major product formed in the following

reaction 1S

37. fArfaf@a A 7 § o Wfee3ta =T

:. 1
(CocCly,
e OH DMSO™
Br, H Br, CHs Q_/ -60,°C to 0°C > g
HsC HiC. -
O ton, O 1 ;
s B . —GHO d cocl
A B { ".
Br, H Br. CHj /_‘,{ 33 [\> E 4. @_/CI
HiC. - HiC. - |
3 §(<CH3 3 §(<H / e
B H H Br [\ |
o D ’
?ﬁﬁf@?{ AR & 3cdeT HAET 379G Bl
. AQUT B 2. AdU C
. BdA D 4. D NaOMe
3. Bd CTM Dg ¢ ( BrWBr
! d Et,0

37. Identify two enantiomers among .‘g‘h?folllowing o

compounds. i

Br, H cy Br. CHj
H3C - C
3 ?(<CH3 H3 \(<H ></Br
H Br | Br H 3. )\/COzMe 4. MeO,C
A " 4 B

Hac\((H 39. The major product formed in the following
N reaction is

Brf. H H Br
-t C | D
| NaOMe
1| AandB 2. AandC Br Br
\ Etzo
3.4 Band D 4, CandD O

|
w

38. fAraff@a JfAfRAr # 3cue AET 3cUlg

. )

(COCl),

Q_/OH DMSO 3 )\/002Me 4 MeOZC></ Br

-60°Cto 0 °C

—

www.examrace.com
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40. ﬁmﬁr@;r HRBFAT F 3euewt ATT 3 41. The major product formed in the following
reaction is
1. n-Bu3SnH
_ Rha(OAc), OEt AIBN
CHZCIZ O PhH, 80 °C
reflux 2. Jones reagent

o,
e L
R AT

40. The major product formed in the following

reaction is d { (
)% RNy (OAQ), //42 Preffafaa s # qe semE A
T CH.CL
releux2 .-'r | B ﬁl
J
0 / ‘ /
180 °C
%/\/E 2. %:\2_\ Ph g’ o A
: 2o
0 o 4 (
3, #\e 4, < Jf 0
o) Ph¥ { S e _eoe B
- TNY Y
/N =z
N

41. fa=afaf@a sfafear & 3c0e HET 3T,

: C e O e =0

| 1.n-BusSnH

OEt, AIBN
o§ 4 _PnH,80°C 2. A= —<:>_< B= —<;><

2 Jones reagent

3. g, o~

www.examrace.com



42.

43.

The major products A and B in the following
reactions are

180 °C

CuSO, 4T H,S0, % ITY D-HAF (D- Maqnose)
&7 Ve & 9eTdigsT ST gl (
-«

HO OH ! <
HO 0 __h 4
HO

OH
D-mannose -
e |
OH
S
HO
OH

Jr I.
< f |
2. HO- o)
o&
. | OH
o
A<
Y O pon
F

13

43. D-Mannose upon refluxing in acetone with
CuS0O, and H,SO, gives

HO— oH
HO 0
HO
OH
D-mannose

OH 5
2 HO\//é:OO 4
) g . F

|
/ ~ ><8%o 7
] R HO
J .O-

44. r(2E 4z 6E)§$@gé?r N gh1er TEAASR
AR ¥ U= HET 37UE B

~ ~
3. 4.

44. The major product formed by photochemical
reaction of (2E,4Z,6E)-decatriene is

- O e 0T
EFN{V

www.examrace.com



45. Arafaf@a afafear & fou @ wua g

@)
N>
A=
COzMe
A =
CO,Me
COzMe
A=
A= f N\
OMe

MeOH
hv

A

IR AR Fe
ALgadt & @l
3l §

3R AR Ade
ATl & gANT
TR §

IR AR Al
YhR-II  9¥ @RI

3aRa g &

%
mmm#ﬁmﬁ
qa:r{lcrara:q’rdl
3TART gl &

¢t -
' {

45. The correct state%ent about the following

§
¥

reaction is that

e

JOH

and the reaction

1 A= proceeds through
k, carbene intermediate
4 r COzMe
and the reaction
A= proceeds through
2. nitrene intermediate
COZMe

46.

46.

and the reaction
3. A= proceeds through
Norrish type Il path

and the reaction
4. A= proceeds through
oM Norrish type | path
e

g i
mmWIHNMRm%WW
& HTET B {

'H NMR (DMSO-d): g 7.75 (dd, J = 8.r8, 2.4 Hz,

1H), 7.58 (d, J=2.4Hz, 1H), 6.70 (d, J = 8.8 Hz,
1H), 6.50 (broad s, 2H), 3.80 (s, 3H).

@ - QL
f@[ Wean

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

'H NMR (DMSO-d): 8 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 O _Me
S (Y
NH, H,N

www.examrace.com
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47. Torgs T dUT Feiad fr dodeT 3{@% 48. The number of chemical shift non-equivalent
T TE T & 98 d¢ 2 ggggl)lr;sisexpected in '"H NMR spectrum of a-
FIAH A FiTH B
@)
P. Ezf X. 1750 cm™
@)
a-pinene
P 1. 7 2. %9
1 . d-.
Q. ﬁo Y. 1770 cm 3 9 44710
=
&
o 49. 12-2EFeRIdT & A SaeA &) m/z AT
R. [Zfo Z 1800 cm’ 98,100 @er 102 9 Bufra RIERY & w@rsrer
3T g1
1 3:1:1 ¥ 2. 9:6:1
1. P-Y,Q-Z RX 2. P-Y,QX,RZ 34 112§ ( 4. 12l
P-Z, Q-Y,R-X 4. P-X,Q-Z,R-Y /j’/ >
4 49. In tklle mass spectrum of 1,2-dichloroethane,
47. Correctly matched structure and carbonyl J . approximate ratio of peaks at m/z values 98,
stretching frequency set is f 1()()" 102 will be
Column A Column B \1 C 301 2. 9:6:1
o 1:1 ,Z 4. 1:2:1
-1 —— .
P. iﬁo X.| 1750 cm Ve 50. frafaf@a 3R F 0 qET 3G
- | &l
0O [ <
Ll CF
Q. o | Y| 1770 em’ 3 Ph,O
=~ CO,Me reflux
7 ‘i' { NJICO M
e
R. Z.| 1800 cnf! ) 2
ﬁo 5| Cl H
CF;
S 1. P-Y,Q-Z, R-X' v 2. P-Y,Q-X,R-Z
3. P-Z,Q-Y,R-X! 4. PX QZR-Y CO,Me
1.
N
48. 0.9l (a-pinene) & 'HNMR Ta¢H H Cl \
TATRI A fAs i 3H-ged At Hr ©
e CFs
2. N-H

a-pinene
1. 7 2. 8
9 4. 10
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CF;,
3, CO,M
N 2Vie
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
1 COZMe
. N \
Cl %4
(@)
</
2. N-H* .
MeO,C CO,Me {
CF; Y4
4 )
| o,M
3 N % oMe
Cl
CO'TMe
| CR O
4. |
N COzMe
Cl

51. fF=afaf@a yfafear 7 3cge= HET 3T,
gl

16

51.

*’/ \

¥

52

NI COMe 1907
H H
. ch. b
MeOzé H Meozé H
H H
3. ©;> 4.
Meozé MeO,

[

The major product forl{;ed in the following reaction
is '
L
MCOZMe o c
f >
. (
” H H
|
1. .'I @ 2. CD
/ :H = H
‘ / MeO,C MeO,C
4 H
——
f?. 4. |
| H H
MeO,C MeO,C

. arafot@a sfafmar & 3caes HET 3G
gl
OH
1. CH4C(OEt)y/H*
2.>200°C
OEt
1.
EtO
2. /@ OEt
OEt

> /@\/COZEt
4.
/© _CO,Et
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52. The major product formed in the following
reaction is

OH

OEt

EtO
/@ OEt
OEt
> QVCozEt
4,
/@’/,//CozEt

ar et ARt & APwds R&r
Wﬁma:mara’rqﬁa?‘mwg
a‘g,ﬁmﬁr@aaﬁ'@’fﬁa@ﬁmw? \
%
| ]

[R]h [1T]

| time |

s o yfaﬁgaiéﬁ e 1L & AR §
ShHST:

1. CH4C(OEt)y/H*

2.>200°C

»

53.

4 P
{ . ag\mamwf
2. TH AU YA
3. =g awmar|
4 & U YT |

\

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

53.

17

| time |

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

zero and one

one and zero ¥
zero and two
two and zero

el NS

P

I! [

54. TS W gl TEwcaJqun H [201]aur
xy dd & HAET HIT §, ¢
4. 30° A FAl
¢ 2, 300 aU 45° ¥ mea|
/ 3. 45°d4dr 60° & TqET|

£ 4600 @ s
f J
54.‘ ,fé or a simple cubic crystal lattice, the angle
between the [2 0 1] plane and the xy plane is

f 1. less than 30°

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

55. farafaf@a sfafear & fav,

ky

A 2B

-1

k;
B

C
Ll srar g, as &

1. kq[A] — k_4[B]* — 2k,[B]

2. 2k,[A] = 2k_,[B]? — k,[B]
3. JkalA] = Sk_o[BY — ky[B]
4. 2k, [A] — 2k_,[B]*? — k,[B]

55.  For the following reaction,

A 2B
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56.

56.

57.

57

58.

58.

18

CILIEN given by

dt

1. ki[A] = k_1[B]? — 2k,[B]
2. Zkl[A]—Zk 1[B]? — k,[B]
3. 2ki[A] = Sk_1[B]? = ky [B]
4. 2k1[A] 2k_4[B]*? — k,[B]

T GIAIRAE 370] 1 Jafad defa @,
Ife 38% o fAadie & foar aRads &,
ar I Y AT ST A 37 v wmEdidh
3mgfa grafr

1. A 3T & V2 I

A e T

Aq 3gfa Hr ar I

4. 3aRafda

W N

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
2. — times the original frequency "

\/'_
3. twice the original frequency ‘\ {

4. unchanged ¥

Hegad Aawer & v afg 1 7
et (0,) mmaﬁrwm%

E (
1. 6, xT . 2. o, x+T
3. 0. 1/T. 4 4. o0,x1/\NT

The standard déyiation of speed (o.) for
Maxwell’s distril%tioh satisfies the relation

l. g, xT ' 2. o, xAT

3..0.x1/T | 4. 0. x1/\T
I

HATHAT Fe,04(s) + 3C(s) — 2Fe(s) +

360(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

59.

59.

60.

60.

61.

61.

62.

[

p (@R & I g p (AR HfAF g ar

1. a3 g@arT e | & g &

2. A garr af@esr W S gar gl

3. e W aRaer & F1F R e g,
afaer W A garT e = F &)

4, HET H AeaRke 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 surroundfngs by the
system f r

3. work done on the system by the
surroundings 1s equal to the work done
on the surroundings by the system

4. internal energy of the system increases

\
al et YR e A qur B
(A= B) weer

(4‘+§)(A—§)=A2—E2 & Fose

Two different non-zero operators A and B
(A * l?) satisfy the relation
(4+ B)(A B) =A% -

and BA = B2

, when

AT I g ST H U FHUT S Folr
fRFTca Jraedr &1 FolT & 3 I g ar wor
$r 3cafora 3gear #F gysear ¢

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
F T BT T &

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

63.

63.

64.

64.

65.

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

AH of a reaction is equal to slope of the plot of

—

. AG versus (1/T)

. AG versus T

. (AG/T) versus T

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

AW N

Tl IFgT A & foT gy &9 &
0 =Kp

6 = (Kp)'/?

0 = Kp/(1+ Kp)

0 =(1+Kp)/Kp

W N =

The correct form for a simple Langmuir
isotherm is

1. 8 =Kp

2. 0= (Kp)'/?

3. 8 =Kp/(1 +Kp)

4. 0 =(1+Kp)/Kp

PORFT AIA = KV H o,
aar K

1. g TesfFAHE W AR == &

2. ddo fargd-3veey & fafse "

ggae W AR = & %
3. mga-mﬁﬁfﬂvdqmﬁ
TaaT g Vi

4. AT T § HA: Aegd €y A
fafire ggare dur welefranid w
R &= &1 ”{

m_:K\/Ea m

In Kohlrausch law ,,, =
and K 4 d,.

2. depend only on specific identity of the
electrolyte |
3. are independent of specific identity of the
~electrolyte |
4. are mainly dépendent on specific identity
| ofthe electrolyte and stoichiometry,
i respectively
((M,)- (M,)) & 07T & frw HEr ehorh &
(M, T M,, Sgeh & forT waern TEar-
3aa gur o ea Aer d@egfaar §]
1. N3, N; M; 2. N3 N; M2

3. N/ INM, 4. N/D NM?

1. depend only @; stoichiometry

19

65.

66.

66.

67.

68.

[

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. N71Y,N; M; 2. N71¥;N; M;?
3. N/ NM, 4. N/D NM?

0.1M Na,SO, f[der e & A 3afas et ar

F MgSO, & aerasT &I Tigar &
1. 0.05M 2.¢90.067 M
3. 0.075M 4.5 0.133M

&’
The concentration .of a Mggoﬁ solution
having the same idnic strength as that of a
0.1M Na,SO, soltution is
1. 0.05M y 2
3. 0.075M1 . Fa.

0.067M
0.133M

L
G125 + C,2p; SpTHT FETH & ® I AT
¢ (25 TUT 2p, YU T  GEHAAGT 2)|
IRIFT 5 TR HETH & TATA ST &T

AENCIERT

L G=F, G=t%
e El, =+l
13. =%, G=1;
4 C=3 C=t%

sp hybrid orbitals are of the form

C12s + C52p, (2s and 2p, are normalised
individually). The coefficients of the norma-
lized form of the above sp hybrid orbitals are

1. ¢, = Cz=i71§
2. Ci=5, C=t%
3. Cl=

1

2

1

2

1 1

4. C1=E, C2:i\/_§

Aefaf@d & & agr U §

1. N," T 396 N, &l ey el 3eH
€ 31 N, &7 e oFas N, &
379eTT 37T giar gl

2. N, Fr 39T N," &7 3eee % 3f8a
g 3T N,” i e JFS N, Fir
38T 31fAs gt g1
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68.

69.

69.

M’ (M = Li, Na, K and Cs) with cryptand,
C222 follows the order
I. Li'<Cs"<Na' <K' « _
2. Li"'<Na'<K'<Cs' (
3. K'<Cs"<Lil<Na'
4. Cs'<K'<Li'<Na'
o
70! @ A% RH 5 Be Homr BE Fawor
T T BT ¥
FIAHA A FiTT B
|
|I .
\ Oil of
s 4 COM - |X. Wintergreen

3. N, T 37981 N, &7 3y Hha 3if0h
g 37 N, fr ST FaT N, Fr 3meT
31fas g B

4. N,” &1 3198TT N, T ey el T ¢
3 N, $r faasa Fa1 N,™ fr 3m9e
A BT &

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 N2

3. N, 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

M" (M = Li, Na, K and Cs) & cryptand, C222 &
Tpolel & T favos Eudis 1 &gl %8 ¢

. Lif<Cs"<Na'<K"
2. Li'<Na'<K'<Cs"
3. K'<Cs'<Li'<Na' %4
4. Cs'<K'<Li"<Na"

</

The formation constant for the cor¥lpiexation of

r

OH
Q. @ Y.| Aspirin
COZMe

CO,H
R. ©: Z.| Tbuprofen
OCOCH3

70. The correct match for compounds in column A
with the description in column B is

Column A Column B
P. /K/©)\COZH x| Ol of
Wintergreen
OH i
Q. . A";pirin
CO,Me '
f r
CO,H
R. { |"Z.| Touprofen
OCOCH3 ¢
{
.- ¥ E
/.a"' 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

A I
|

\ / YT \PART 'C'

71. fozﬁ 3efele; AHA deAed I (vo-o, cm’
#) 1580 g1 maF-gAeafaT & 3mEfaa 0,
a;m\’o_o %wm%aag%

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

71. The resonance Raman stretching frequency
(Vo_o, In cmﬁl) of O, is 1580. The vg_g for O,
in bound oxy-hemoglobin is close to
1. 1600 2. 1900
3. 800 4. 1100

72. HIIH A I U AT Fl hictH B H &I
éa%m}ﬁammg%ﬁﬁﬁmaﬁlﬁm

PrT A FicTH B
(a) TATAST | i SoldereT FRIT TAT 3RA
(b) ATSTIHIA b | ii. Seldglel HRIX TAT FHIO

(c) ™@eIf@ By, | iii. O, IREGT dAT HR

(d) AR | iv. T FATATROT HTH-
fohaTT TUT SleTec

v. O, GIGUT dAT hidTee

vi. O, IREgA JAT 3RRA

SHACEICE]
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72.

73.

73.

21

1. (a)-(vi); (b)-(); (c)-(iv) TAT (d)-(iii) C. I:zns-metals cannot be determined with
2. @-(v; (0)-(0); (0)-(v) T (d)-(ii) D. AAS is better than ICP-AES for simul-
3. (a)-(vi); (b)-(v); (0)-(i) AT (d)-~(ii) taneous determination of metal ions
4. @-(v); (0)-(vD); (©)-(ii) T (d)-(iv) Correct answer is
1. A,BandC 2. B,CandD
3. C,Dand A 4. D,Aand B

Match the metalloprotein in column A with
its biological function and metal center in

column B 74. Trafaf@a aifddra afaframst F a
Isaufded Yagor i qﬁnﬁrﬁr
Column A Column B 1. °Be(y,n) Be
. . . . B :.
(a) Hemoglobin i il;:lcl:tron carrier and 2. ®Na(m,y)*Na ! y
3. ®Cu(p,p3n9m)<N .
(b) Cytochrome b | ii. Electron carrier and 4 107 :g(l()npn)limu) i d
copper ’ ’ A',g r
(c) Vitamin By, - C(Zi) ;r:fsp ort and 74. Identify radioactive captute from the
(d) Hemocyanin iv. Group transfer follozvmg nu‘:l?ar e 4
1. “Befy,n)"Be
reactions and cobalt R g ¥
v. O, storage and A 63Na (n, y) *Na "
cobalt l,-"{ 3.| "Cu(p,p3n9ax) “Na
vi. O, transport and ,.'f 4. "Ag (n,n) 'Ag
iron | i /

¥

75\ SFIFIRFAN ReAwoT 31 3ier oereT 7
@ g Srar § o

The correct match is

1. (@)-(vi); ()-(i); (©)-(iv) and (d)-(iii) y ‘

2. (@)-(v); (0)-(0); (c)~(iv) and (d)iii) o fAREST Y 307 WEf 3T &Nl &
3. (a)~(vi); (b)-(v); (c)-(i) and (d)-(i1) * r 2. Y1 TEF &1 digdr 319 gidr gl
4. (a)-(v); (b)-(vi); (c)-(ii) and (@;(}ﬁ 3. faeevT 9 aeEar 39 e B

Vi 4. 3oy fr A GMThar 3= g B
QRATUART 3aNVUT TSI AG(AAS) & fow

Arafaf@a & O I8 Far &1 Eoic) ENIGLY| 75.  The calibration curve in spectrofluorimetric

A AAS ¥ BT Hg‘ﬁ?:':r FET T A8 analysis becomes non-linear when
' { 5 1. molecular weight of analyte is high

el I { 2. intensity of light source is high

B. AAS & foU JwEe s Hdfead 3. concentration of analyte is high
QAT S B 4. molar absorptivity of analyte is high

OE NS g 3ﬁ,_|$r eI el H 76. [MnO,] T T IET ST § STefeh [ReO4]”
T ¥ \

TR &1 ST HROT S Foll dl
D. Wmﬁ%wmﬁm%

HTaRIST &,

o ICP-ARS S AAS 3 & I Mo ST Re AP F dd
};rﬁr I E HHAUT & faT|
e 2 B,CEHID 2. Re A B 38T Mn DE F dd
3.‘: (':-,DFTQ-‘ITA 4, D,ACATB AT ¥ v
Pick the correct statements about Atomic 3. OF MndI o & O & Re FI
Absorption Spectrometry (AAS) from the ALY TR & AT
f‘(: lloﬁgligamp is not a suitable source for 4 OF Red getett H O Mo

" AAS 3T FAART & AT

B. Graphite furnace is the best atomizer for

AAS
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76.

77.

77.

78.

78.

79.

79.

22

[MnQ,] " is deep purple in color whereas

[ReO4] is colorless. This is due to greater

energy required for

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

Me,NH<HCI.

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

3. 2 4. 5

2. d—d transitions in the Mn compound 80. [C,BsH;] & TG T YR Wade’s st

compared to the Re compound )
3. charge transfer from O to Re compared Tr nido i E 2 doso

to O to Mn 3. arachno 4. hypho
4. charge transfer from O to Mn

compared to O to Re 80. Using Wade’s rules predict t:he structure type

X . of [C,BsH]. 1
[(*-C3Hs)Mn(CO),] FT JaTe! HITATHS 1. nido 2 cdéso
3TROT §1 39 AMfAF 1 F9 37-vamer 3. arachno 4, 'yeﬁo
3TEROT @IAT 8, a6 38 'H NMR T9acH . : ,
aafiar & 81. fAeATaIf@d dpell & I ST foRXel &/8, a8 B/8
A. [Co(ox);]*",B. trans-[CoCla(en),] ',
1. s Reda C. [Cr(EDTA)}~
2. 4:1 & Taerl JeUra & ar et . 4. AT> B 2. CaurB
3. 2:2:1 & Cigdl 3Heured & el fdeeter /,a’{ 3 | Cdhae 4. AdurC
4. A dNgdr & dra f@ester / .'
| Among the following complexes

[(n’-C3Hs)Mn(CO),] shows fluxional I
behaviour. The 'H NMR spectrum of this
compound when it is in the non-fluxional

state shows

1. one signal Y

Al [Co(ox):], B. trans[CoCly(en),]",
\ fﬂ [Cr(EDTA)] " the chiral one(s) is/are,

1. AandB 2.

3. Olonly 4.

Cand B
A and C

2. two signals in the intensity rqgo of 4:1 82. ' & urq FI?;—@I' & fou Afgek Weea a o
3. three signals in the intensit{ ratio| of T ued B €, ag ¥
2:2:1 | S ’ o
4. five signals of equal intensity A H1g T JEFHHTOT IaeAT T
a&ar
[BrF,] ", XeF, T [SbClg] % Hheald TRA] B. o] & @A-aAfa folest &1 9
W TR g GIA B (G § F C. g Hr AR e e
1. 2,09ar1 | 2. 1,030 D. &g &7 A
9
3. 2, 13U 4 4. 2,13910 el 3ccR ¢
4% . AduC 2. BauIC
The number of lofie pair(s) of electrons on
the central atom in [BrF,] -, XeFs and 3. ABTYD 4. BGUTD
[SbCle]’ are, respectively, }
1. 2.0and1 | 2 1.0and 0 82. Madssbauer spectrum of a metal complex
3/ 2: land1 | 4 2: 1 and 0 gives information about
A. oxidation state and spin state of metal
éﬂ?ﬁ‘@?{ AT 9T R AT (A]F B. types of hgands coordinated to metal
y ) . C. nuclear spin state of metal
0 g gATagar fF T § D. geometry of metal
N3P;Cls + 6 HNMe, — N3P;CL(NMe,); + 3 Correct answer is
[A] 1. AandC 2. BandC
Me,NH-HCI. 3. A,BandD 4. BandD
1. 4 2. 3
3. 2 4. 5 .
83. A & T TE FUT &/

Consider the following reaction:
N3P3C16 +6 HNMCZ —> N3P3C13(NM62)3 +3
[A]

(A) JXFAGH T HTFARIOT IaTAT +4° B

(B) STH HSFaI3Ferces-ss foaes &l
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83.

84.

84.

85.

8s.

(C) IE U dfehd ELTAT 1 Hesfa=r
Iifds gl
(D) 3§ WX ‘-2’ A gl

el 3cck &
1. AdYr B 2. Bauarc
3. AJdUD 4, Bhad

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.

Band C
B only

Frafferel ATl [V(CO)s] TAT [Co(CO)4]

Fr H;PO,, & ATHAT & 3o HTadT

3c91G § AT

1.  V(CO)y dUT HCo(CO), [
2. HV(CO), adT Coy(CO)g

3. [HyV(CO)4]" dUT HCo(CO),
4

V(CO), T Coy(CO)g Y

The final products of the reaction of c(agbonyl
metalates [V(CO)¢] and [Co(CO);]” with
H;PO,, respectively, are -

1. V(CO)¢and HCo(CO),

HV(CO)é and C'Oz(CO)g
[H,V(CO)s]” andfHCo(CO),
V(CO)é and COQ(CO)g

Eal

[Co(CN)sCI] Bl OH ¥ SfrearmasT i,
ST [Co(CN)s(OWYJi &eiY &, & fow &gr &y g,
1. I§ 9uH Y AT 3TTEROT
R ¥
2. SHHT T Al fRFHPT HT Aegdl &
AT ¥
3, TE S'CBRRRAR 1 JeERer wdr ¥
4. ¥ A X Had [OH] & Aegdl W
e &

The correct statement about the substitution

reaction of [Co(CN)sCl]>” with OH to give

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

1. it obeys first order kinetics

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

23

86.

86.

87.

A

f

f

3. it follows the Sx'CB mechanism
4. its rate is dependent only on the concen-
tration of [OH]~

[Co(NH;)sCI*" & STeid Cr*" & Ueh Solarere
YT TH i Y &ar g1 A vy &
g & STel-3798esT Bl &1 Y&,

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

Aqueous Cr** effects one elqctron reduction of
[Co(NH;)sCl]*" giving compound,Y. Compo-
und Y undergoes rapid hydrolysfs Y is,

1. [Co(NH3)s]** [ 2. [(:(>@\I}13)5(()I{)]+
3. [Co(NH3)4QH),] 4. [Cr(H,0)sCI]**

BCL &1 NH,Cl & 31fATHIT U 3cure A &

. i NafaHﬂfr;maﬁ?r g 3c91G B ST

& 3cure BY HCl AT s 3w ¢

S &, 98 &
1./ CLB3;N3;Hy 2. [CIBNH];

87. ddfhe reaction of BCl; with NH4Cl gives

88.

88.

89.

produc‘f A which upon reduction by NaBH,

{ gives product B. Product B upon reacting

I with HCI affords compound C, which is
1. CI3B3N;Hy 2. [CIBNH];
3. [HBNH]; 4. (CIH);B;N;(CIH)s

[Ru(CO);] @S, Fol¥eX et H FIloTehdl

SoFEET T S HEAT IYY FT §, T6 &

. 1 2. 14
6 4. 2

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

1. 1 2. 14

3. 6 4.

é’ﬁ?—ﬁ?"ﬂ’l’ (Tanabe-Sugano) 3TR@I & T @Er

YA HT FAT HITST

A. FE EBFH A/B & HEHG 3iehe §

B. featds ug &1 Fal & T FaAT o B

C. AW AR & Y& Th q@l Hl FHH
A ol

D. TAW FAMATT & ar 9g fopres &
Yeolcll J6Te 9 sfehcd 1 X Ueh g@i
¥ g & o gl

eI 3cck &
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89.

90.

90.
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1. Ad B 2. AdUT C 91. Z & YU 3UGed H 3cUeod HEIIA! JdT
3. ABTA D 4. A,B,CAA D 3ifas 7T 3cure

Choose the correct statements about Tanabe-
Sugano diagrams:

A. E/Bis plotted against Ay/B.

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

C. Terms of the same symmetry cross each z
other. .
D. Two terms of the same symmetry upon fArfafad # @

increase of ligand field strength bend

apart from each other. —
Correct answer is
. AandB 2. AandC \t‘/i:
3. A,BandD 4, A,B,CandD Mo Mo
A. (CC@ /B. (C@

ddaEst & v EAfaf@d wuar 7 ¥

T ¥ T 82 il

(A) FA & dT W Eu’" &1 Jfard /-"{ Z@&
YEaehg 3o, [Puer-3nide goas / . o ﬁ>
AT aiesfard & & 3 gar g1 p. (CO)

(B) W=dTSS TFATSST T Thid T&R & \
§ I B T . A& D 2. B&A D

(C) Sm(I) T TEATT 1 FRT FHHT 44 (3 Baw C 4 AdU C
HIYA 3TN B g |

(D) FAATSS(I1I) 3TIAT Y w-%ﬂm 91. The intermgdiate and the final major product
FACITE JUF F HEIFT;%I of photolysis of Z

e 3cR &
1. AQTY D C 12, AQU B L )
3. AT C \ 4y Bam C

Mo
Which of the. foilowing statements are TRUE (C@

for the lanthanides?

(A) The observed magnetic moment of z
Eu’" at roo?nem'perature is higher from the following:
than that cal¢ulated from spin-orbit

coupling
(B). Lanthanideloxides are predominantly @
acidic in nature
('.C) The stability of Sm(II) is due to its
\  half-filled sub-shell
(DY Lanthanide(III) ions can be separated
" by ion exchange chromatography
Correct answer is
I. AandD 2. AandB
3. AandC 4. BandC

are
1. AandD 2. BandD
3. BandC 4. AandC
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(2020, 1980, 1800) and one
(2020, 1980, 1800) and two

92.  [Mny(CO),o] FT L & JMATHAT f§am CcO & é
3. (2020, 1980) and one
4

efd & A &dr g1 JfAF A 120 C X I

A W CO foves qad & B el ¢, (2143) and one
fSEH Mn-Mn 3Tesyr & 8T gl RRSe
MNEF BT 3R F C F 2 gouiE 94.  ZSM-5 &I Wl & deoilel ddT T
X ¥ Peafaf@a § & A, B, @ C § & 3AFAT F 3ANT A ool
AT T €1 30 30T UshA & v Ty e §
1. UfcHd FEUARIA T gl
(|:O o II CcO 0 cO | py co 2 - %_
OC7Mn< >Mn—CO OC7Mn”’—CO OC7Mn< >Mn”‘—CO : qqqut 1<l slelcll l
o | gL o | ol | 7L 3. a—\rh?r(cﬁﬂs)mﬁqﬁaﬁaa‘rm%l
| Il 1]
o | o o, 4. st mew s & A
0C— Mn“—py oc—n|/|n<l>r|v|n'"—co { §
o’ o | > 94. Protonated form of ZSM-5 catalyzes the
co Cco co y
v v reaction of ethene with benzene to produce
ethylbenzene. The correet statement for this
1. I,vaar v 2. ILIIEAr 1V catalyticprocess is
3. V, uraar v 4. Ha v aar 11 4 L “I. alkyl Carbbcation is formed
/.f" 2" carbanion is formed
| ] +
92. Reaction of [Mn,(CO),o] with I, results in A ,.'f i | b§nzle nedl.s clo_n er rted :10 (CoHs)" group
without loss of CO. Compound A, on heating | ' . vinyl radical 1s torme
to 120 C loses a CO ligand to give B, which | \ y . .
does not have a Mn—Mn bond. Compound B 95. fﬂchﬁ] ¥ yEAVoT TWEeH A A
reacts with pyridine to give 2 equivalents of $<>1<*CIT°\'I'<* THATT 14900, 22700 TAT 34400
C. Compounds A, B, and C from the 3T A ¥ o
A ¢ cm | W | A, & (cm™ &) @
following respectlvely, are
co 9 I| | ipy | HIT THAT g
Og?l\llln< \I\|/1n—CO og?nl/m—co ocb7 Mn—CO 1. 7800 AT *Ayy—> *Ty,
oo e ” 2. 14900 AT “Agy— “Ty,
TO K ?0 . hle 3. 14900 AUT *Toy—> *T 4(F)
OC7Mn;py O{;—Mn< >Mn"—co 4 4
ocC (|30 OC/lOJI ko 4 7800 (_-T?JT ng—) Tlg(F)
1\ X
{ 95. Three electronic transitions at 14900, 22700
1. I, Vand IV 2. I, I and IV and 34400 cm™' are observed in the
3.V, landdV 4. I, Vand III absorption spectrum of [CrFs*". The A,
4 value (in cm™') and the corresponding
93.  [Fe(n’-CsHs)(u-C )(CO)] (T-FegaArafa) transition are
& v 3w sdew § Qe 1 e L. 7800 and *Ax,— T,
14900 and Ay, — *T,,

TIFCH H v So81  (cm') T I TATT
AT Fe-Fe 3Mael HIfE § oA
L (2020, 1980, 1800) AT Teh

2
3. 14900 and *Ty, — “T4(F)
4. 7800 and ‘To,— T o(F)

2! J (2020, 1980, 1800) T & 96. fFafaf@a stk & souea HET 3cUe Bl
3.7 (2020, 1980) AT Teh MeO S
4. (2143) AT TF HO/I' KH
93. The approximate positions of vco bands diglyme
(cm™) in the solid-state infrared spectrum 110 °C

and the Fe—Fe bond order in [Fe(n’-CsHs)(ui-
CO)(CO)], (non-centrosymmetric)
respectively, are
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96. The major product formed in the following
reaction is

MeO e 98.
\6/ diglyme
110°C
N X
MeO H
7, II,r
f

R
RSaN

T .
SR PR
O_ =
.IZZOOC OEt 98.
OEt &
U1 e e LA qafiers S
sifaferar
2. ®Y YATGIE — Fololel olTdeardd —
& it
3.0 P g - & AR Foiste
gefdeara
4. S AR - Folo qATGEAH -
T AT

97. The following transformation involves
sequential

=
OH

0,
220°C OEt

OEt

Claisen rearrangement — Cope
rearrangement — ene reaction

Cope rearrangement — Claisen
rearrangement — ene reaction

Cope rearrangement — ene reaction —
Claisen rearrangement

ene reaction — Claisen rean:angement -

Cope rearrangement {
&’

{

eafaf@aa 3k w7 & 38
HEY 3cUE §
v
) 1. m.CPBA
@ ; 2. NaNs, MeOH
3. PPhy, MeCN

The major product formed in the following
reaction sequence is

J
J

OH

1. m-CPBA
2. NaN5, MeOH

3. PPh3, MeCN

OH
)’u. ~NH )/ OH
. T s T
~"“OH ~"'NH,
OH OH
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99. TArAfafEd AT 7 & FTT 3G A
dur B ¥

H
m Grubbs' catalyst LiAIH,
N — A

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

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

-,

" i
m Grubbs' catalyst " LiAIH,
N — - A

o]

\\\ CICH,-CH,CI \
\ |rt PCy,

Grubbs‘:&atalyst = Ru—=

27
H H
B=
N N

100. AeAfATEd HAHIAT F 3cueaT qTF 37Ul &
H

TMSOTf 4 -
.
o ) CH3CN, -40 °C

7

100. The major product formed in the following
reaction is

TMSOTf
o) CH3CN, -40 °C

)(O

S
o de
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101. WWW%@@WA
dam BEI
CHO

1. Bry, Hy0 Hg (';H 1. KCN, HCN B
2. Ca(OH), H OH 2. H?,’ Pd/BaSQO,

3. HyOy, Shop 3 HMHO
Fex(SOy)s H0H

A = D-413014; B = D-3o[sh e

A =D-URYE; B = DI+ D- HArg
A = D-3H; B = D-Ie[@IH + D- AAH
A =D-TERE 3FeT; B = Do

AW N =

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

CHO
1.Br, H,0 HOT—H 4 en, Hen
H—+—OH ——— B
2. Ca(OH)2 H OH 2. Hg, Pd/BaSO4
3. Hy0,, 3. H*/H,0
Fex(SO4)3 CHZOH
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.4
%

102.%?%%?@33@%%3?94@3’!«@‘1;

S i
qur BE| Vi
S
5 ~_Br 1. PPhg A OH
r 2. NaH ( g TY

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

L,
- PPhs OH

g~ B A B
2. NaH NaH
o ® S
— = N
L A= Brpnp™  B- ©i\
OH
2 A- PhSPNPPhs B = O PN O
O_HI OH
{
&
3. A= Ph3PNPPh3 B OH .
[
. X
- "o, "® g -
4 AT BrpnPTY B= @fj
4 { o)
(
-
|
|
103, fFefaf@a fafhar sa & 7&d 3curg A
Tzn-"B%l
d/ o, v _©
/' Mess=01 Li
A B
f NaH lig. NHs
L Me DMSO

—_—

O
DY
e
O
e
e

2
Me
., Me
5 o : o
5. A= B= (:/f
Me I\:/Ie
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

H NaH lig. NH5
Me DMSO
e} Me (O]
1, A = B = U
e Me
(@]
OH
I\:/Ie Me
2, Me
z O - O
N ege
Me I\:/Ie
o OH
: ~aMe
: H L
Me Me -
¢
LY
104. fsafaf@a 3fAfear Fa & q=T 3G

1 @A\

O B,Hs (1 equiv.)
|
25 °(I3 L, K\COZMe
4 |
& Pd(dppf)Cl,

AsPh;, Cs,CO5

F a ' DMF, H,0
| F 1
% mOZMe

\B . CO,Me
1‘I' A= ﬁx - O/\/\/
F

X
B=
mOZMe

29

H
* A:<>Bb BZQJ\/ACOZMe

104.

reaction sequence are

1.

BoHg (1 equiv.)

The major products A and B in the following

g

8

25°C

B

2 (F”Cl-ozlvlle
I

Pd(dppf)C

AsPhs, Cs3COg;

i

DMF, Hy0
r

AN
B-=
mone

@/\/\/COZMG

.F. ] <>b mone

"

losﬁmﬁﬁamﬁmw%ﬁ@m A

Jar BE

O

1. -BUOK (2.2 equiv.)

Mel (2.5 equiv.)

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

4. CF3CO,H, Et;SiH

CH,Cl,

OAc
MeO MeO
2. A= [:]]LB= {I]L
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OAc OAc 106. The major product formed in the following

3. A= HOW B= Ow reaction is
1. PhSeCl

AcOH, NaOAc

EOCOL B- MeO@OL O 2. H,0,, MeOH
105. The major products A and B in the following O\ .

reaction sequence are

H
050 ¢
1. +-BuOK (2.2 equiv.) 3
o) Mel (2.5 equiv.) : f
MeO THF A LI, t-BuOH B H :

2. NaBH,4, MeOH lig. NHs, THF
3. AcCl, pyridine 40 °C
4. CF3CO,H, Et3SiH
CH,Cl,

107. ﬁmﬁr@ﬁa@mwg@mm

Pd(OAc),
> Cd @CF

. W W m {jj

CN
{
106. fowTaTla AR #1 7ET 3o &
& 107. The major product formed in the following
4 J1-PhSeCl reaction is
f AGDH, NaOAc
' > Pd(OAC),
2. Ir'|202, MeOH PPh3, Ag,CO3
=
CN
I

I OAc
2 ’ o
. OAc
H H
AcO,,
4. '
H H

—

H
<
CN CN
H H
CN CN

W
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Jr B £l
HCHO
(/ \} Me,NH 1. Mel
N A
| 2. NaCN
= CN
NMe
| N

108. The major products A and B in the folltiwmg
reaction sequence are

1 {
HCHO
(/ \5 Me,NH 1. Mel
N A B
| { 2. NaCN

L A /N\ NMe2 U\
m

NMe,
-( d
CN

N
|

NMe,
f(

~

>
1l
~
—

109.%9%1%@334@%%%31@3?%1;
aar BEI

NH;
E t-BuOClI 1. hv, H,S0,
E A B
5°C 2. aqg. NaOH
E= COzMe

J H. _CI
' [ N N
\3 I A= Z B = TE
- ":II H
H. _CI )
[ NC
4 A= -

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

NH,
: tBuOCI 1. hv, H;80, B

E
/\r\ o

2. aq. NaOH

B N=N
1 A= N/,N B= )_< >_L
R E E
/\(\E
H. _CI NH,
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H
H. _Cl I
N N
3 A= /\‘/:\E B= l( 'E
H. _ClI H

110. AT FIeROT F F AT iRt
FT TE TAT T

CO,Me
Me
e A (&
0
NK 2.B Nk
Ph o

1. A =NaBH,, BF;-OEt;; B=MeMgBr (2.5
equiv.), THF dc92dTd H;0"

2. A =BH;THF; B =MeLi (2.5 equiv.), THF
dcudard H;0°

3. A =BH;THF; B = (i) aq. NaOH then H;0",
(i) MeLi (2.5 equiv.), THF dc92dTd H;0"

4. A= (i) Me;Al, MeNHOMe, (ii) MeMgBF, &

THF dc9?dTd H;0™; B = LiAlHﬁTHﬁr
<

110. The correct reagent combination _tghef*ect the
following transformation is

CcO,Me > 3
L Col™
1.A

o)
NK 12.B Nk
Ph N & Ph

F - !
" 1. A=NaBH, iy(l)Etz; B = MeMgBr
(2.5 equiv.), THF then H;0"
2. A =BH; THF; B = MeLi (2.5 equiv.),
«THF then H;0"
3.{ A=BH;THF; B = (i) ag. NaOH then
\ H301 , (i) MeLi (2.5 equiv.), THF then
;0
4. A= (i) Me;Al, MeNHOMe, (ii)
MEéMgBr, THF then H;O"; B = LiAlH,,
THF

111. Frfaf@a sif@fear $r fear fafr qur
ALY 371G &, AT

32

111.

The mechanism and the product formed in the
following reaction, respectively, are
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112. &y et sif@fshar & @gerd [1,3]-@eaArgios
qATITE gIaT &1 3cUeel 3cUIG T HEA §

H \OAc
‘ 300 °C

\/:x ~p [1,3]-C Shift
H
H D
1. fL JOAc o gl AH
D H
H OAc

112. A concerted [1,3]—sigmitropi6 rearrangement
took place in the reaction shown below. The
structure of the resulting product is

H \\OAiC*
4 @j\ 300°C
{ D [1.3]-C Shift
H
H | D
OA H
1.HH P A4PR 20 L4
H
¥ H OAc
r
D
OA OA
3. [/ g c 4. / C
H Dy

113. Arfafad AfAfhar s & JE 3cue A 2
Bt

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

PDC, CH,CI
A 2Vl

then alumina

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,

(@]
1 A= B=
r
OH
2. A= B = 0
A
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114. mﬁamwﬁmﬂw
3cUTE, gl

= 0 1. LICH(OMe)SPh _
b 2. HgCl,
g 0" 3 H,0,/NaOH
z : _ 5 ﬁ%
1. ~Ph 2. ‘ 3
OH /
- —_ .IF ' r“
: : [ /
3. o 4. CHO ]
O™on v (T \/
4
114.  The major product formed in the fg%owflg I

{
L
v
N
2. 7HI |
reaction sequence is Fi
Vg &

: 0 1. LICH(QMe)SPh 3 4
~ b 2. HgCl, * : -
¢ T o

3. szleaé{H

115. The major product formed in the f(;ﬁ:)rv;/ing
reaction is |

4

116. ﬁmﬁﬁamﬁwwﬁﬂwmzs

.4
1. Q‘Ph P Q/\
{ F \ OH aur BE
: : : OH
3' : .-\\\ i 4 - CHO . ?>\/C| NaH A )\NHZ B
e B (O O

\
15, Prfafaa ¥BfeT & Seaet e 5o 2

. O o OH
L )\
2. A= 0\/<? B= o\)li/OH
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117.

The major product of the following reaction is

(O)Ph, NaBH4
OH
O o 78°C
= P(O)Ph;
116. The major products A and B in the following 1. :
reaction sequence are
o € A P(O)Ph,
> A
r
/L P(O)Ph2
L A= O\/<? B= Ov’\ﬁ/OH 3. \)\/v\ :
)\ (O)th
2o O\/Q? 8= O\/N_i/OH \)Yk
9 f
,.r f
OH [}
A= O 0\/<(f) = O O\)\/H .
3 T 118. TATRAT 3 & FHET 3ca1E A T B&l
— 9
O o O oH 0 ( v H N)J\N/NHZ t-BuOK
4. A= O SN B= O NN \T( 2 H digyme o
A : t-BuOH
} "ﬂ. y (6) heat
[
117.  farafafaa sffe & e 300 g o _
L. A H2N\NJ\N/ B=
P(O)Ph, NaBHy N
\)\[('\ eCl3
MeOH| ] Jij@
O | - (o} A= — B=
. 78 °C 2. HZN\H/N\N (i)
:  PO)Ph, o
£ 1. : i
P(O)Ph, o
2 0F \/H(l[\
\ ¢ NECCRNeo
. A= HN. B= o
P(O)Ph; NH HN.
Y us i

P(O)Ph,
4. \/k(‘\
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118. The major products A and B in the following
reaction sequence are

X
_NH -
wo™ L
H A gly!
t-BuOH
0 heat

0
I Az"'z'\LNJ\N//<ji> . (ji)
H

L

%
119.%@3%%%@@3—@& faen
B&l 'h { <
o d 1. tBUONO
O Br A NaOEt
)J\/COZE‘[ Né-j()E%(I - 2 H3O+
{ 3.zn-HCl

O,Et

ON__C

O I |
L - G0,Et
rF j ’
f NH,
/C/COZH

o
2. A= /éCOZEt B=
|
3. WA= ij/\coza B=
g r

NO
B /C/CozH

CO,Et

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

o d 1. BUONO
0 Br NaOEt
)K/CO2E" NaOEt 2. H;0"
3. Zn-HCl

O,Et

ON__C
¢

.(/ . NH;
iy /'CC%H
H,N_ _CO,Et

NO
B~ /C/COZH

S—— [
120.%%@?%@@@3?%%

o}

OTMS
N + OMe
= OMe Me
0]

=
o

1. THF, heat

2. CF;CO,H
Me o
1 = COQMG 2
. o : o COMe
0) OMe
3 4 = COMe
. Me .
© CO,Me o~

120. The major product of the following reaction is

o}
OTMS oM 1. THF, heat

_ + Me)%( e
/I'\/\OMe J 2. CF;CO,H

Me e
1 = COzMe 2
. o e COMe
0] OMe
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3.

121.

121.

122.

122.

123.

123.

OMe

~ 0
= COMe
Me 4.
O 0]

COZMe O

HhHAUT-IAEAT-dTE & AR ARhRAT Hpel &
AT H A Uh R¥T FuA gar g

e Fua & v TUeT waa Sas
T §, T8 & (ky & SocHAT Hadis g h

AGIERCEGIED)

1. et 2. X
h kpT

3. kgT kT

hv

According to the transition state theory, one of
the vibrations in the activated complex is a
loose vibration. The partition function for this
loose vibration is equal to (kg is the
Boltzmann’s constant and h is the Planck’s
constant)

kgT hv

1. = 2. —
h kgT

kgT

3. kgT £
B hv

%4
Nawﬁw@a—aﬁm\é—am

[1s22522pf3pt] &, @ ﬁﬁa‘&fﬁ'\tmaﬁ ¥
foT gy ug gde R '

L ?Spp Y42, PPy, @Al Py,
3. 'syaar 'p 4. P, T P,

Possible term s*yr-ﬁbol(s) of the excited states of

~Na atom with the electronic configuration
I [1s22s22p®3p!] is/are |

: Ps, and 2P1/2
3 PO and 3P]

l- 2Sip - 2.
3. 'Spand 'P, 4.

I
Th W gy fheeca & far X-fawor
faa%ig, HOT 6, AT 6, W g WradeT
gofar & S [101] @ar [1 1 1] def &
el AR fhar &1 379Td sind, /sind, &1

1. 15 2.
3. 0.82 4.

1.22
0.67

For a simple cubic crystal, X-ray diffraction
shows intense reflections for angles 6; and 6,

37

124.

125.

125.

| I

which are assigned to [101] and [1 1 1]
planes, respectively. The ratio sinf, /sin8, is

1. 15 2. 122
3. 0.82 4. 0.67

za farel aRetuolt Hr feerar « Saw Jva

€ dEE

I 3cRIeRUT 38 Efaeal Yicehyor o
3R HUT A3 aTel JTHY|

2. R ded e e q
R FOT TS AT FraHyoT)

3. 3TCRTRUT SRSl AT Tiehsor
qUT AT HUT dlesT el ITHYOT|

4. JHEHT SfEShd T ITHIOT AT
Y FHOT AT Tl FfAHyor|

- L |i

Stability of lyophobic dispersions is determined

by |

inter-particle electric double layer repulsion

/and intra-particle van der Waals attraction

2 4 inter-particle electric double layer attraction
and intra-particle van der Waals repulsion

sinter-particle excluded volume repulsion

I( and intra-particle van der Waals attraction

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

T 27T e & v 3R 3Eer
Fod E, 9O E, § (B, <E,) 3R ¥Id
TAHATRRT T Bold A @, dAT @,
g e ety v T 3uRRYT F gUH G
(p) & AT 3o & gfachy #ife &1 gur
SElN

1 (p1lVip2) b (p1lVigp2)
: E1—E, : E,—Eq
(@1lV]g2)I? Kp1lVIp2)l?
3., —— 4, —————
E1-E; (E1-E3)?

A certain 2-level system has stationary state
energies E; and E, (E;<E,) with
normalized wave functions ¢; and ¢,
respectively. In the presence of a
perturbation V, the second-order correction
to the energy for the first state (¢4) will be

1 (p1V]92) ) (p11V]p2)
’ Ei—E, ’ E,—E;
K@1lV]p2)I? K@1lV]p2)I?
3, /= 4, ==
Ei—E; (EL—E3)?
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126.

126.

127.

127.

128.

128.

38

10T 'HNMR 3Mgfd 424 MHz 81 'H
dur Bc & fav afe gor gEehg edrd
A 27 X 107 TAT 6.75 x 107 T~1s™1, g @F
10T W *c3ngfad Far g

1. 10.6 MHz 2. 169.6 MHz
3. 42.6 MHz 4. 21.3MHz 129.
The 'HNMR frequency at 1.0T is 42.4
MHz. If the gyromagnetic ratios of 'H and
13C are 27 x 107 and 6.75 x 107 T~1s71,
respectively, what will be the *3C frequency
at 1.0 T?
1. 10.6 MHz 2. 169.6 MHz
3. 42.6 MHz 4. 213 MHz
129.

HCl 4T HNO; & fH%0T & 10 mL Qforerarer
I TTeTehcd AT AT 0.1M NaOH T
0.IM AgNO, & 3eer-3eer fohar am=r gl
ITAT-HAAT  HAA: V, >l
fAsoT # HNO; 1 degar fod d@dnr &
gred grefl, 98 &

1. V]_ - V2 2
3. VZ - V1 4.

A

V, mL gl f

2V, =V,
2V, -V,

4
10 mL aliquots of a mixture of HEl and
HNOj; are titrated conductomet,ricqeﬁlyﬂ_ming a
0.IM NaOH and a 0.1M AgNQ,/separately.

130.
The titre volumes are V4~ and V, mlL,
respectively. The concentration of HNO; in
the mixture is obtained from the combination
. -V g 2. “2v -1,
3. V,—V, 4\ 21, - v,
A 131.
e & E°(Cl,/017) = 135V ger
Ko (AgCl) = 107*Yat 25 C, E® S Solacls
= | N
%Cl2 (g) + Ag+(sofn.) +e” - AgCl(s)
JHIT ¢, IF B
1. 075V 2. 1.05V
3. 165V 4. 195V
N
[”f"”T = 0.06V|
i 131.

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

%Clz (g) + Ag*(soln.) + e~ — AgCI(s)

18

f1. N=cH 2.
| 3. CIC=CF 4,

1. 075V 2. L0O5V
3. 165V 4. 195V
[2.303 RT _ 0.06V]

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

T & O F&dT ¢l

T & oy gear 81 [

T & 3IRafdd war &1
£

[HCI]Q?HT?IFEHT%I

oD =

[

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

[

1. increases with T

27| decreases with T

3./ remains unchanged with T
4}'. decreases with [HCI]

130.\@% # 3oy v oot rais
Faaa?{% (ATSshdd TFeH H), TE &

HC = CCl
B = CCl

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

1. N=CH 2.
3. ClIC=CF 4.

trans-1,2- SBFARITTAeIIT dT cis-1,2-
SEFARITANA F Tuse e, foar fored
FHhr &1 T B

1. HSHidd TAFCiHST

2. UV-Teg TaCHST

3. X-foRor gaiflie seleere Taaeiadr
4 y-mUT Q:el'q'_gfﬁ'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.

132.

133.

133.

134.

134.

135.

Teft soleFeTAl T 3TART W& C, & T
fArTad 3raedr saefas =g &

2 *2 20 o x2 2 2
0715 0150250725 0_Zp T[Zp

1

2 Gls GlsGZSGZSGZpGZp

3. 015 015035055505, 0%p
4. 015 0150350553

The ground state electronic configuration of
C, using all electrons is
2 #2242 2 2
1. 0150715055055 02p T[2p
2 Gls 01502502502[)02[)
2 *2 2 _*2 2 1 *1
3. O7s GlsGZSGZST[ZpGZpGZp
2 *2 2 _*x2_4
4 O1s 0-150-250-251'[2p

T UTeollsA 39RA IfAfRar & T v,
Jur K, HHAT 20x103Ms! g
1.0x10°M &l J§ TIEE & Fiegd
1.0 x 107 M & ar fAfFar e &

1. 3.0x1073s7? 2.
3. 20x1073s71 4.

1.0 x 1073571
0.5 st

Vmax and K, for an enzyme catqéliyzed
reaction are 2.0 X 1073 Ms~! and

1.0 X 107 M, respectively. Thﬁa@{of the
reaction when the substrate coficéntration is
1.0x 107° M is -

1. 30x1073s71_ 12

3. 20x1073s71 o 4

-1
( 0.5s

{

fomsae fharfafer &1 3egeRor #ar are
THIUTH I GFEAT ARABIT 4 - 3cure H
foT wu# Fife F7 &} &HIdE p, = 1 atm T
20571 @A pg=2)atm W 40st ¥
afFaor ug & U ¥ Fgdis gl

. 1.0atm™!s7! 2. 2.0atm!s7?!
35 4.0 atm‘ls'|1 4. 8.0atm !s7!

The first order rate constant for a unimole-
cular gas phase reaction A — products that
follows Lindemann mechanism is 2.0 s™1 at
pa=1atmand 4.0s 1atp, = 2 atm.

The rate constant for the activation step is

. 1.0atm 1s71 2. 2.0atm 1s7?
3. 4.0atm 1s7?! 4, 8.0atm 1s7!
sigeneT 319] forg wafafa faeg aag # &,
ER

1.0x103s71

39

135.

136.

137.

137.

138.

138.

. Cyy 2. Gy
3. Dy 4. Dy,

The molecule diborane belongs to the
symmetry point group
1. Cyy 2. Cyp

T AFT & Fo TR & v fFad faae,
aTSTeT wolel &l IRafcid T &ar g1 Ior
St sRafda wa €, a8 &

1. 3Wed 3, wegrd g At e

2. mwmﬁa%}rwtﬁ "

3. 3iad T gur 3sAr aikar

4 uaﬁrammm

. “Though a consgant shift of energy levels of a

system changes the partition function, the
properties that do not change are
|

1./ average energy, entropy and heat capacity
2/ average energy and entropy
. average energy and heat capacity
fz entropy and heat capacity

rww—qﬁwaﬁwmaﬁrm
Camafd v B WUA Scdfold Eedr H
ArqgeRre S a9 @ fAeTaa e &

AIeIRleT T e grall, IHel Sm Bl
. hv-In2/kg 2. hv/(In2-kg)
3. In2/(hv-kg) 4. hv-log2/kg

The vibrational frequency of a homonuclear
diatomic molecule is v. The temperature at
which the population of the first excited state
will be half that of the ground state is given by
1. hv-In2/kg 2. hv/(In2-kg)
3. In2/(hv-kg) 4. hv-log2/kg

Cop & TSI TAETOT § Ay, By, A, TAUTB, |
trans-1,3-sg¢sTSe & THA Hishd AlS oA
@AY e 7 3T ¥, a5 ¥

1. A dUTB, 2. A @ATA,
3. A, dUTB, 4. BgAUTB,
The irreducible representations of Cyp

are Ag,Bg, Ay and By. The Raman active
modes of trans-1,3-butadiene belong to the
irreducible representations

1. AgandBg 2.

3. AyandBg 4.

Ag and A,
Bg and By,
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139.

139.

140.

140.

141.

141.

142!

142.

fFrfaf@d & @ AR A RIS
HHAT gl

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

35F -3D
3F _)313

The symmetry-allowed atomic transition
among the following is

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

’F »3D
3F - 3P

10° Tehelehlt & FoF ITSH FHUSel Sgeish &
foIT T BR ¥ g OR &1 3ad gt (@s
SIS I gRSAT ) 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. 10° 2. 10°
3. 10 4. 10°

AT 39EAT H 300K W TH 36T 39
& 1.0 mol & 3chAVII FHIOT 1.0Lﬂ_’k4.0
LaF f&ar g sﬁwaﬁrw%‘,\ (

42‘: .ﬁp%R Mn2

1. 300R-In2

3. —600R-In2 OR-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 SOO{K. AG for this
process is

1. 300R-lnﬁ 2. 600R-In2
3. —600R-In2 4. —300R-In2

a’mAasachrqﬁalcﬁratquﬁ-raﬁwar

feToT  logp =/10.0 - =2, & W FHA §
aur ga A% oo 10gp=8.0—# q
Fhd & Aavﬁlrﬁfaqasraw%l
1“1 200K 2. 300K
3.4 400K 4. 500K

r
The temperature-dependence of the vapour
pressure of solid A can be represented by

logp = 10.0 — @, and that of liquid A by

logp = 8.0 — #. The temperature of the
triple point of 4 is

1. 200K 2. 300K

3. 400K 4. 500K

40

143.

143.

144.

145.

145.

Afaf@d & @ Si9-ar 37-Tad: vafad

EET S

1. 105°C WX AT STl &7 1 atm STe
IR arsgreRoT

2. 3\ @ Hara # geor

3. —10°C ) faehfad Stor &1 1 atm e
g fe#eRor

4. 1atm @ dUT 0°C WX Sl HI

%mw I:: i

The non-spontaneous process aqung the

following is .

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

2. expansion of a ga§ into vacuum

3. freeging of supercooled water at —10°C

+ “_ and 1 atmfpressure

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

r(“lz—r)‘ﬁr gI8aIoTeT & odT Weld o 3Tl
F AT & (o p a® §)I 9w ® &

' 50 HefA FI IgITeT Tohd &, 98 &

=2s 2. 3p

iy
l')3. 4d 4. 5t

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

1. 2s 2. 3p

3. 4d 4. 5f

Tsh FHAST AU ¢ A1 TAATT Rl
WA Tl alersh T FaTdd 3@Ear (Y,)
JAT GYA Icdfold  EAEAT  (Y,), To¥eTeht
Foird AT 1/2 dAT 3/2 3HIS &, & THId
gag @ fRar aar g1 I smer ¢ @
daa FAT 7/6 & A ¢, BT ¢ H Hewer T
9T &l

1. 12 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 (iy;) 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
Yy in ¢ will be

1. 12 2. 173

3. 1/4 4. 1/5
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[ FOR ROUGH WORK ]
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[ FOR ROUGH WORK ]
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET A
CHEMICAL SCIENCE

ENGLISH AND BILINGUAL

change in key indicated in bold

*benefit of marks to those who attempted

Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 4 41 1 81 4 121 4
2 1 42 3 82 3 122 2
3 1 43 3 83 1 123 3
4 2 44 1 84 1 124 1
5 3 45 1 85 1 125 3
6 4 46 2 86 1 126 1
7 ord 47 1 87 1 127 1
8 2 48 4 88 4 128 4
9 4 49 2 89 3 129 2
10 3 50 4 90 1 130 3
11 3 51 1 91 2 131 b,
12 2 52 3 92 1 132 Ta
13 2 53 3 93 1 133 p)
14 1 54 4 94 1 134 >
15 3 55 2 95 24 B~ a
16 4 56 2 96 3 136, | 4
17 2 57 2 97 | 9 & 137 2
18 2 58 1 98/ 2 138 1
19 4 59 2 99 13 / 139 2
20 1 60 4 100 144 140 4
21 1 61 1 101 2 141 3
22 2 62 4 zilses102 4ero® 142 1
23 1 63 3 %103 1 143 4
24 3 64 4 Al 104 1 144 *
25 4 65 V 2 105 4 145 2
26 1 66 [ 3 106 4
27 2 67 i 107 2
28 1 68 3 108 2
29 3 69 1 109 3
30 4 70 2 110 3
31 Nl 71 4 111 4
32 1 72 1 112 3

’ 33 2 E 1 113 1
34 2 74 2 114 4
35 1 75 3 115 2
36 1 || 76 3 116 3
37 4 | 77 3 117 3
38 4 78 3 118 2
39 ¥ 3 79 2 119 3
40 2 80 2 120 3
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET B

CHEMICAL SCIENCE

ENGLISH AND BILINGUAL

change in key indicated in bold

*benefit of marks to those who attempted

Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 2 41 3 81 1 121 1
2 3 42 4 82 1 122 1
3 4 43 1 83 1 123 3
4 or4d 44 1 84 3 124 4
5 2 45 3 85 4 125 1
6 3 46 1 86 1 126 2
7 2 47 3 87 1 127 1
8 1 48 2 88 1 128 4
9 3 49 1 89 1 129 4
10 2 50 4 90 3 130 *
11 1 51 4 91 2 131 2
12 4 52 4 92 4 132 )
13 2 53 2 93 3 133 4
14 1 54 3 94 2 134 g
15 4 55 1 95 af 85N 1
16 1 56 4 96 1 136, I 3
17 3 57 3 97 | 3= 137 2
18 2 58 1 98/ 3 138 3
19 4 59 4 99 2 | 139 2
20 4 60 2 100 13/ 140 3
21 3 61 2 101 2 141 2
22 1 62 4 | 102 3o * 142 1
23 1 63 2 %103 3 143 4
24 1 64 4 Al 104 3 144 2
25 2 65 V 2 105 1 145 4
26 4 66 [= 4 106 4
27 1 67 3 107 3
28 2 68 3 108 1
29 1 69 2 109 2
30 2 70 1 110 2
31 30yl 7 2 111 3
32 1 72 1 112 2

’ 33 4 || 73 3 113 4
34 1 74 1 114 4
35 1 75 1 115 4
36 2 || 76 1 116 4
37 2 N 77 3 117 2
38 2 78 2 118 2
39 1 79 2 119 3
40 3 80 3 120 4
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET C

CHEMICAL SCIENCE

ENGLISH AND BILINGUAL

change in key indicated in bold

*benefit of marks to those who attempted

Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 3or4 41 3 81 2 121 4
2 1 42 1 82 1 122 4
3 2 43 1 83 2 123 2
4 4 44 4 84 2 124 2
5 2 45 4 85 4 125 4
6 1 46 2 86 3 126 2
7 1 47 4 87 1 127 4
8 3 48 1 88 1 128 4
9 1 49 2 89 3 129 3
10 4 50 1 90 2 130 1
11 3 51 4 91 3 131 3
12 4 52 1 92 4 132 Ta
13 4 53 4 93 4 133 p)
14 2 54 4 94 2 134 >
15 3 55 2 95 3. B [~ 3
16 2 56 2 96 4 136 | 1
17 2 57 3 97 | 9 & 137 *
18 4 58 1 98 / 3 138 1
19 2 59 2 99 . 139 1
20 3 60 3 100 11/ 140 2
21 1 61 1 101 2 141 4
22 1 62 1 | 102 o142 2
23 1 63 4 [% 103 2 143 3
24 4 64 4 Al 104 2 144 1
25 3 65 ) 8 105 4 145 2
26 1 66 [= 2 106 3
27 1 67 2 107 3
28 2 68 4 108 3
29 3 69 2 109 3
30 2 70 1 110 3
31 204 71 1 111 2
32 2 72 1 112 2

’ 33 4 || 73 3 113 2
34 1 74 3 114 3
35 1 75 1 115 4
36 1 || 76 1 116 3
37 3 N 77 1 117 1
38 2 78 1 118 4
39 ¥ 3 79 1 119 3
40 3 80 1 120 4
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