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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
Todine
Iridium
Iron 'J
~ " Krypton
Lanthanum
Lawrencium
\ Lead
: thhlum
g Lu etium
Magnesium
Manganese
Mendelevium

*Ba8ed on mass of C* at 12.000...

LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Symbol

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Ccf
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
Dy
Es
Er
Eu
Fm
F
Fr
Gd
Ga
Ge
Au
Hf
He

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

6

72
2
67

‘-f 49

Wt
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 anmetiulm
35.453 Protacti
52.00 adium '

58.93

63.54

(247),

162.5

(254

167.26

151.96

(253) Seleniu,
19.00 Silic

223) Silver

157.25 Sodium
69.72 Strofitium
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)

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb

Atomic Atomic
Number Weight
80 200.59
42 95.94
60 144.24
10 20.183
93 (237)
28 58.71
41 92.91
7 1 14.007
102 253)
76 ( 0.2
8 Es 399?
4 6.4
\ _1"2 ¥30.974

r7.8
% |

4

59'

"
6
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

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

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

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

isobpei),
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o o ’
m golergTel ol GegHTA 9.11x 1073'kg
h o Tais 6.63 x 10734/ sec
SolergTeT T 3T 16 x107°C
K mefrgdis 1.38 x 10723 /K « 14
C 9hTel ST 94T 3.0x 108m/sec r 1.
-

leV  1.6x1071% A N
amu 1.67 x 10™2%7kg r , r’
G 6.67 x 107'*Nm?kg =2 > J

Ry ragis 1097 x 107m™" 4 I’ vy

-

No  3rgeme e 6.023 x 1023m0lq g, ; r

& 8.854 x 10 12Fm™1 ~ (¢

o 47 x 1077 Hm™! ' . y

R HArer e oradis 314JK " fmole™

USEFUL FUNDAMAENTA ONSTAN

m Mass of electron 9.11' s

h Planck’s constant 6. 63 sec

e Charge of electron 4 10~1°C

k Boltzmann constan ( 1. 38 x 10723J /K

c Velocity of Ligh 3.0 108m/sec

leV 1.6 x 10719 D’J
amu 1.67 X 10‘27kg
G 6.67 X 10’#1 ENm?kg=3
R, Rydberg dnﬁtq{lt 1.097 x 107m~*
Na / ogaai~C r_nber 6.022 X 10>3mole™?
& 8854 x 105 "#Fm~
Ho \g4at x 10° 7Hm‘1

p R, lar Gas constant 8.314JK tmole™1

v

F
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HIT \PART 'A'

faary 3 &g e ST & @ "6 H = &)
3 @ faarlt AR gh e w5 A QU
T gl g M gl I A S 6 ©T H
W & T & O i ar a7 T 81 g2

1. faardy 3her i 8¢ & I8 F1F X T B
2. & 3ol 6 € H Ig T I b 2l

3. g IS FA AT & Aer

4. & GER AT FF T B

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

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker

egel, $URA & faeer qur e & Qe
o Terar ¥ HuRer Fr e Jreger N
1/3amﬁaﬁzraﬁra1ﬁra:r1/2%|qﬁa‘mﬁ
wmummm%h] gl

FiT TeddT &7 -
1.34@3?\1%&%@?{

2. foarg f""x
3. Hufe ¢
4,

GiGIRED m‘i{‘i
Abdul travels thricewthe distance Catherine
travels, which is allso fwice the distance that
Binoy travels. Cagherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed. « If they start at the same time then who
reaghes first? )

1. Both Abdul and Catherine
2. Binoy ;

3. herine

4

. Alt tli,ree together

& fafdse cyafRya o 9erd & faw: der v
aear + it Fr FEAr = FRI FHr &I + 2
gl H YhR & e gUH 3 (ST T ga@x &l
el o) verdt & T For dell dr dEar +
ot fr Tear — FRT A TEar, fhaer gef?

1. ar 2. IR
3. B 4. T

3. For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices — edges?

1. Two 2. Four
3. Six 4. Zero

4. ﬁmwﬁmﬁawﬁn? .

A B C D

4. at will be the next figure in the following
seguenc_:q?‘l
A B Cc D

5. Uh god W =g A, B, C, D & dUT AB=5
d+r., BC=12 ¥#Y., AC=13 ¥#Y. vT§ AD=7 ITHY.
g1 a9 CD &1 Ahedd AW &

1. 9 &=, 2. 10 T,
3. 11 G 4. 14 G,

5. A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is
1. 9cm 2. 10 cm
3. 11 cm 4. 14 cm

6. 39 AR 3P F TEIT H TIT H o TH
ggel 3R I 37hT T AUGTHRA 40§ AT &
& 3l P UGBS 28l TH FEAT &
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EOINd U & 3ieh SHS & 3h & el &
HH g Sder & dld Taer &1 3% @ &

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

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

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

7. GASG ST B T g F e O A
@R @R &= arr g1 ar srnfehd avEt
& &Il T 37eTATd 87

@

2. V3‘:'

1. 2:1
3. 4:1 4. 8

7. Equilateral triangles are drz‘vg one inside the
other as shown. What i$%h
shaded areas?

10 of the two

8. TH He Teh 30Tl # 8 | Hiex 1 gt a7
m%{'wﬁwﬁmﬁmﬁa—glo
m.ﬁwwmﬁ@wq@m
87

1
2
3
gg O g 8T T Y Fehdll|

HOW N —

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

1.1
2.2
3.3
4. It cannot travel such a distance

9. T YImer 36 frdl/ger & Tola gu TIACHTH &

T fdeg @ 8 Wahes H auUr @ 20
Yhes & uR T B ﬁ:&?:zm
foreetr &2 - /J
1. 120 7. ‘ 2. 280+

3. 40 #T. r 4, 160351

9. A train ru.qmﬂgiat 36 crosses a mark on
the platfor in 8 Sec and fakes 20 sec to cross

-qth platfo \‘/hat is the length of the
platform?
1. 120 m 2. 280 m

4. 160 m

a'é'q'c\rf(x) F x—5 A x—3 T x—2
Wlﬂ%ﬁfﬁhﬂm%lﬁrﬁﬁ

aﬁﬂme’rm%‘?
x3 10x + 31x + 31

f2 x3 — 10x% +31x — 29
3. x3—10x% +31x — 31
4. x3—10x% +31x + 29

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

1. x3—10x% 4+ 31x + 31

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

11. IRFH H It & G R gV TR el HiT Fell
A [y s Bl Bg @ gl 8-y cus
@ g1 I deY 9 I el S eTedr
a9 59 dF F G Fog
1. M & dheg A & YT | B
2. 9T T AN g & ATY 3Taid A

f@aear sirar g1
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3. 6 AT & AU A Srar § 3dd: e
& heg W 9T 3T AT B

4. YT 9Tl HATCT gl deh o T&HESdT
ST & dT 38 &l 3R ST g

11. Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere initially
full of water. Ignoring the water that has
flowed away, the centre of mass of the system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases

3. moves down for some time but eventually
returns to the centre of the sphere

4. moves down until half of the water is lost
and then moves up

12. & FeeeR sfgdar arer areme Swe 0.5 #n
A s qur 0.1 #H. AR FOs
aifear s &, 3ar MY €T T IHuEy Fe
T (ATThA & AR #gT) A T g o
drelld quf &9 & 8§, d9 38 Gell &
A (a7 Y. H) fhaar gem

'—
<44
e
1. 40.0 a1 2{29.4
3. 194 ‘ 1113

12. The diagram (ﬁo‘o scale) shows the top view
nd cross section pond having a square
outline and equal sizedysteps of 0.5 m width
“and 0.1m height. at will be the volume of
water (in m’) in th¢ pond when it is completely
ﬁﬂeﬂ?

1. 40.0 2. 294
3. 194 4. 113

13. QT 91T B3(eT & oM ACW T foeg D 3H

YR § f& 2ADB = 2ABC, $GT BD &I ofers
@ #;) &

¥ vy
1. 8 <z £2. 6
Ky ( . 4. 4
X .

. suchjthat ZADB = 2ABC. Then BD (in cm) is

13. D S} point on AC in the following triangle

4 A
1. 8 2. 6
3.3 4. 4

14. T & Sl f(x) P x & T AT I=AT g

x =—1 W g SaRT Holel HT AT AT
S

100
10
1
0.1
0 1 2 3
1. —0.01 2. —0.1
3. 0.01 4. 0.1
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14. The function f(x) is plotted againstx as 16. A chocolate bar having m X n unit square tiles
shown. Extrapolate and find the value of the is given. Calculate the number of cuts needed
function at x = —1. to break it completely, without stacking, into

individual tiles.
100 1. (mxn)
2.(m—-1)x(n-1)
s 3. imxn)—1
4. imxn)+1

17.W€qmﬁ§mmaxqg§>r2§rr@mqw

01 : : 3 R% & & & dar A9 mﬂ{ A(R+10)% &
1. —0.01 2. —0.1 X A TR FH W,m lf{? F
3. 0.01 4. 0.1 FT A ¥ mim (R+5)% %*r?ﬂ CINE
] , I el &7 ,
15. Toh qEds H Arafafaf@d saer @ wue & 1. Rs 2.5 lakhs K
1. 39 q¥de # 1 31\ HUA gl 2. Rs 3.0 lakhs . ® r
> . ! 3. Rs 4.0 laghs" # &
2. 39 qEAH H 2 30T FUA B 114.4%55.0161 ; [
# ’
: . ) 1 I A parson paid income tax at the rate of R% for
99§ TxAH H 99 3T FUA & the first Rs 2 lakhs, and at the rate of (R+10)%
100 30 JEdh H 100 39T HUT gl fogfincome exceeding Rs 2 lakhs. If the total
tak paid is (R+5)% of the annual income, then
St & PheT AT FUT TE &2 hat is thé annual income ?
i 4 .5 lakhs
1. . 2. dec ( . Rs 3.0 lakhs
3. fwaredar 4. agm‘{ : . Rs 4.0 lakhs
4. Rs 5.0 lakhs
15. A notebook contains only hund@’.@!ﬁtemems
as under: 18. 5y g9 # RAffead 99 ¢ W TH W v
1. This notebook contair}s 1 ﬁlse statement. & AT S R T Jaqor qHETY ¥ ITER

2. This notebook contains 2 ﬁl{e statements.
f qrIT ST g

(4
‘ : t0o 1 2 3 4 5 6

. 1I99.Thisno‘teb(')'(l;l&ontains 99 false statements. vy 61 91 137 206 308 414

100. This noteboo tains 100 false )
( ST et afEAld  gu fre

H ¥ PIA-AT ol ¢ dAT v & Hl

statements.

Whicl}ﬂ?f the statements is correcs‘E? e AsaaH afoid war 2
1100 2 1% L vece
3. : 2. (v—-5) x t2
3. v="5¢t+t?
16. m Xn 3HS T I grell Ueh dicholc ©F & 4. (v—5)=(t+5)2

T gl 38 qOT & ¥ gUH crsel A fasEd
T FAT, [l TF F IR TH @, e

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

IR IS BIaM, SHehT 0T hIfardy times ‘t’ .

1. (mxn)

2. (m—-1)x(n-1) t 0 1 2 3 4 5 6
3. imxn)—-1 v 5 6.1 9.1 13.7 20.6 30.8 414
4. (mxn)+1
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19.

19.

20.

Allowing for experimental errors, which of the 7777T DY
following expressions best describes the \PART 'B
relationship between t and v?
1. v o t?
2. (v—5) o t2 21, FeRfRd # ¥ aF whalsr aRRT o 18
Soldelel fUH & 307a0T & ¢
3. v =5t + t? = > ¢
4. (v—5)=(t+5)? @ @
- , A Clu B. W b
T AT g g B 3 (o7 ast #A) & quif & | . h{\
3R 899 §| ST IF 1 e GIT 3H FHA co 2 "-(Ij
foar #r 3my &4 @ A/ v/
1. 30T 3RSt & FROT AT AG BT ST b . | rD |
. Cr 3
2. 273 NS PN
CO
3. 29QY 0C < @0. "Ord oc/ \COCO
4. 31aY A ( i,
fl.’_AFf%]TBﬁi 2. BaurC
The difference between the squares of the ages 3. darD 4. AdarD

(in complete years) of a father and his son is |
899. The age of the father when his son was

born 214 Identify the species, those obey the 18

1. cannot be ascertained due to inadequate data. dlectron rule, from the following:

2. is 27 years. /

3. is 29 years. r' &

4. is 31 zears. 4 ( I© @
<4 . A Cu B. l\l/In

TS HISfhel T I AT trﬁﬁtrpgo 3 J (ljo oc” o

dUT 38h oclid 3HJIEY FHIC & SAH 6 T,

1 T e g e oo e A 8, (= —

QUIRT ¥ $% & fT qEfil & eerser et c. /N D. 3
Irae (g e ) ar oc” \C\OCO oc” I \>co
1. 600m \ oc €O
2. 1200 Y
=13, 13600 1. AandB 2. BandC
(‘4. 1800 7 J\ 3. CandD 4. AandD
20. A bicycle tube h;aj a mean circumference of
200 cm and a circular cross section of diameter 22. faafaf@g suiaor

(inf'cc) required completely fill the tube,

+ +
assiming that it dges not expand? @ @
| |

6 cme=What is the f)proximate volume of water

1. 0m
Rh — Rh
2. 1200 N ~ 1N CH,
s T R;P CH,CH;  R,P H/ HZC//
4. 18007

ST U 3¢ET |, 98 &
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(EIESEEAERING]
9IS faeddeT

AL oD =

22. The following transformation

l j+ j+
Rh e // \/CHZ

R:P~  CH,CH; R;P
2

is an example of

1. oxidative addition

2. 1insertion

3. PB-hydride elimination
4. reductive elimination

23. [Ni'Lg]™ ™ 3r@eivor de8 8500, 15400, 4T
26000 cm! UX ERTAT & StEfd [Ni'Lg™ o™,
10750, 17500, 4T 28200 cm™' WX &iTdT &1 L
Jar L' §, S
1. OH dar Nj
2. CI @ I
3. NCS aar RCO,

4. H,0 dUT NH; 2,

4

23. [Ni"Le]™ ™ shows absorptior}__lg!;*ls at 8500,
15400, and 26000 cm ' whereas [Ni“L' il
at 10750, 17500, and 2810@ em. L and L

are respectively, | » .h
1. OH andN;_
2. ClandI”
3. NCS and RCO,
4. sH,O and
24( 3F ug H 3q1%24?r t fr e
1 3 2. 21
4. 28
24, T&;number of n)’crostates present in °F term
2. 21
3. 1'*9r 4. 28
25. BH TS ¥ msdAraigal CpM [Cp is (n’-CsHs)]
s &
1. CpGe 2. CpMn
3. CpRu 4. CpCo

10

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

2. CpMn
4. CpCo

26. [CoFey(CO)yi(py-PPh),] H UT-EITq] 3MTa=elt Y

TEaT g
1. 3 2. 4
3.5 4. 6
1
%
26. The number of metal-metal b@ndsfin
[CosFey(CO)i(py-P Ple],iS - )
1. 3 €2
3.5 '+ 6F
- |
2. 8,31 ‘iﬁvg'{rmn*ﬁrféza’rwﬁ
. %
T *
1. fa#a AL
2. _YH ey
repsy ey

Ryf  Rva

27. .+ Correct combination for © and n* orbitals in
B, molecule is

T ¥
1.  Gerade Ungerade
2. Ungerade Gerade
3.  Gerade Gerade
4. Ungerade Ungerade

28. VSEPR fAgid & 3MYR WX [TeFs]” 33T Hr

St #EY 3R B, 98 &
1. SaaaaeT G
2. o S

3. U9 HHIAE AT
4. el

S

28. The correct shape of [TeFs] ion on the basis
of VSEPR theory is
1. Trigonal bipyramidal
2. Square pyramidal
3. Pentagonal planar
4. See-saw
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29. P-STAT P-P 3=l fr gar dife PSS, H §

ShART:
1. 6dur3 2. 4dUr3
3. 3dume6 4. 6dur2

29. The numbers of P-S and P-P bonds in the
compound P4S; are, respectively,
1. 6and3 2. 4and3
3. 3and6 4., 6and?2

30. OIf3gA g™k (NaS,0;) o, 3Fad
SEhIAT fded & ImERfAfa HJATT &
01 M SBHHAC & 25 mL & T x° M
A Hehe & 25 mL & EThar gar Bl

‘X’ &l AT &
1. 02 2. 0.1
3. 06 4. 0.4

30. In the iodometric titration of sodium thiosul-
fate (Na,S,0;) with acidic dichromate solution,
25 mL of 0.1 M dichromate requires 25 mL of
‘x’ M thiosulfate. The value of ‘x’ is
1. 0.2 2. 0.1
3. 0.6 4. 04

31. CaCO; & dYIRIcHS faevor &

TW@ e ‘_1
1. =Tgeislel -
2w o« A

3. 0, @ CO & 1:1 fyaet

4. e ¥\ i ' 1‘{

31 Dedompo,sitian ‘emperature of CaCO; in
thermogravimetrigzanalysis will be highest in
dynamic atmosphefe o
1. nitrogen
2. synthesis gas
3.. 1:1 mixture of O, and CO
4. fwater gas

32. 5Ba'' el HiAF Sl IRIGUT F YA
L)
1. 54)&131 2. 54X€130
3. 56CCI31 4. 56C6130

32. Ontwo sequential electron capture, sBa'"!

will give
1. 5Xe"! 2. Xe'?
3. 5Ce®! 4, Ce'™

33. ¥iffe S pPoClL H fGom & wREd T
HAITS FARSS 3AA TTGdT & Ferde] &r

g, 98 &l
1. Et3N 2. KCl
3. FeCl 4. SbCls

33. The compound which dissolves in POCI; to
give a solution with highest chloride ion
concentration, is
1. EtN 2. k%l
3. FeCly i.Qﬁb‘ 15

34. SR TARE A N eI Ty € I

0, ¥ IHET T sﬁrfa’wﬁwﬁﬁ SN
LU SIC T '
<O y 2
1, Fe(](l)’i  Feam) [
- /O P..
' Fe(n? | O

, 0. _Fe(lD
Fe(I1I)
Fe(IV)—=0

£

34. the absence of bound globin chain, heme
oroup on exposure to O, gives the iron-oxygen
_/ species

o
SN
1.  Feqm FedlD
O~ e
5. Fedmm O
O Fe(ill)
3. Fe(l)
4 Fe(IV)—=0

35. At HOMAAS HFA [UO,(NOy); & forw
TET TH-aT T&AT dAT SAMATT & A
1. 8 vehohy GRS
2. 5dur g ™FES
3. 83T gt wfafied
4. 5qur AR fGREE

35. For monoionic complex [UO,(NOs);], the
correct coordination number and geometry
respectively, are
1. 8 and hexagonal bipyramidal
2. 5 and square pyramidal
3. 8 and square antiprism
4. 5 and trigonal bipyramidal

www.examrace.com
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36. e wEE 38, Twearaa HHGT & Sc0et 7T 360G §
1. AETET ¥ T # qRade & FROT §
2. AETEY ¥ Tegrdl & qRac & HROT §
3. ST T ¥ T&AT § NNO 1.NaOH,iSO-Pr-CH2
4. TR T T A ARe & 2 2.TiCls, H,0
qeTeT & g &

36. Chelate effect is

L.

2.
3.
4

W

37. Arafai@a 3fAfHIr & 3caea ATY 3T 3 3 O,ll'l, - 4 !Ll OH
hv - - r
NN e
ONO -.u? ;\ ( ‘df-'l

independent of ring size
due to equal contribution of entropy

and enthalpy change r’ \ r

NO,
predominantly due to enthalpy change 1. #\
predominantly due to entropy change r
1 J OH

380 Thie major product formed in the following

WOH i actior;i's

-‘ f
o $ | 1. NaOH, iso-Pr-CHO

/\/\)\/\OH ‘:1 r /\N02

2. TiCls, H,O
' 4

¥ Y hv
ONO

:‘\ OH OH
3. 4.
2 PASN M
OH 9]

| » N02 O
37. The major product formed in f]_g.e following 1. )\)\ 2.
reaction is § AN
OH

' OH
r J

29 39. Fafaf@a 3R # o JeT 3eug §
NO
R r
. NO i. n-BuLi (2.1 equiv.)

/\/\/I\/\OH /N\NHTS ii. DMF

www.examrace.com
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CHO

. f S
3. f /7\CHO 4,

CHO

CHO

39. The major product formed in the following
reaction is

N,
~ 'NHTs

1. 5\4 CHO 2. ff
CHO

e b

V€
40. Ffof@a # 9, zrﬁa:‘smWIRé\Fs’ 2150
em”! W g ¥, TEY ;&x

i. n-BuLi (2.1 equiv.)

ii. DMF

Ph. Ph 3|
=8 NZ,N‘ z CO,Me
€
vod H 0
7 .

40. Among the following, the compound that
displays an IR band at 2150 cm ™' is

»P Ph
L. rh\N:N/ 2. \‘>~002Me

N3 |

41. Myrtenal % 'H NMR TIFeH # T AR
F Q7T FT yedaT Ser 3nfaa &, a8 88
@S Fid AT () ppm H B)

CHO

' &
myrtenal f‘ e}
AJ 4 /1'I
1.35 (s, 3H) 9T 5,01(5, 3H) T~ r
0.74 (s, 3H) FAULI'33 (s, 3H)
122(s, ) ¥ °
- . X
0.70(3(6Ii).-5|1 F

SRl A e

*
& |

1." Indhe 'H NMR Lpectrum of myrtenal, the two
. methyl groups‘are expected to display signals
at (€hemical shift values (J) in ppm)

CHO

myrtenal

1.35 (s, 3H) and 5.0 (s, 3H)
0.74 (s, 3H) and 1.33 (s, 3H)
1.22 (s, 6H)

0.70 (s, 6H)

L=

42, afof@a & @ JPwaiFer G
gaffertor edieT egcesll A fhar ST HeveT g,
R

N
O_ _Ph N
Q/YT
N,
= “OH
OH O
A B c ©

2. Ashdd
4. BAATC

1. AdYT B
3. Bohad

www.examrace.com
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42. Among the following, the compound(s) that 3.
can be classified as terpene derivative is(are) 0
HO
N
Q;O(\'(Ph N bz NHBoc
4.
N
2%4 OH AR o
OH O
A B c © BnoJ\‘/\@
NH
I. Aand B 2. Aonly NHBQ({
3. Bonly 4. BandC .
. 44. The major product formed imrthe ‘fpﬁowing
43. 3']|3¥||®§\Eé|a ﬁ HCl ﬁ :‘HWT ﬁr, reaction is ‘. J L ]

FEART ALIAdl & faasa & fow s r f’
. . o - |
wireay amfdee s frare wfFAfoc - ¥ ¥ H, 10% Pd/C

: : n -
1. 3NfAfhel &7 o TUT HCl &7 o* - & -

JCO)

NI &7 o+ dAT HCl &7 o

43. The frontier orbital interactions involved in
the formation of the carbocation intermediate

in the reaction of isobutylene with HCI e ( F
1. mofolefin and o* of HCI ‘ 1

2. m of olefin and o of HC1
3. m* of olefin and o* of HCI_L
4. m* of olefin and o of HCI

b PhC
2. 3NfARPeT FTraAT HCl FT o A0z = PhClp
3. 3NfAfhaT &l o+ AT HCI &7 o*
4

NH2
NHBoc

NH>

°<§°<§

1 4 3,
< ‘
44. PEAfaf@a sf@fFar si Scoee qET 3cUE §
i J "‘I HO
N
H2’ 10% Pd/C Cbz H NHBoc
EtOH 4.
0
BnO
. -
\ NH
> - 2 NHBoc

45. o B-3ded dEifee AR & UV-visible

o 3aRNVOT e A fIolrash I ¢aum g
S
Lane] -
NH, NHBoc 1. n-m* FHHAU H hypsochromic fAFE gl
2. o &, n-n* & bathochromic e 81T g1
2. n-n* GHHAUN H bathochromic fAFe g
HO €, n-n* # hypsochromic foe gIT &1
NH»>
NH,

www.examrace.com



3. n-n* JAT -n* Sl FHAUT H  batho-

chromic fFe g1 &1

4. n-m* AUT m-n* Qleil Heh#AUN H  hypso-

chromic fFe g1 &1

45.

a,f-unsaturated carbonyl compound, with

increasing solvent polarity,

In the UV-visible absorption spectrum of an

1. n-m* transitions undergo hypsochromic
shift, m-n* undergo bathochromic shift

2. n-m* transitions undergo bathochromic
shift, m-n* undergo hypsochromic shift

3. both n-n* and n-n* transitions undergo

bathochromic shift

4. Dboth n-n* and n-* transitions undergo

hypsochromic shift

46. farafaf@a sfafear & geg 3cug §

LiAIH,4 (1 equiv.)

Ph" N0
o%
o

OMe
1.

THF, 0 °C

46. Thami,or product formed in the following

reaction 1s

LiAIH,4 (1 equiv.)

Ph" N0
o%
@]

OMe

THF, 0 °C

15

>

In
chemical descriptor for H, and Hy, is

Ph@é)%%

HO OMe

Ph" N0
HO

OMe

OH « 4
e
O. OMe &

A
g’ "7

Ph” 0 -
HO gy "
-

( . ""Q mlf

H’?ﬁ?ﬁHaHﬂTHbWSﬁ
faaRor gar &, ag &

TUeATcHS [AvH TATAS

the following compound, the

L o

Ha” “Hb

S9N

Sl

enantiotopic

diasterotopic

homotopic

constitutionally heterotopic

www.examrace.com



48.

48.

= N

16

X JdUT Y & NaNH, & 31fRfhar & o @gr
YA §

Ph
PhXH J><ﬁh
Ph
Ph Ph

X Y

A X g a1 & JTAfRAT #ar & Y T g
A

B.Y dltr aifd & AR &7cr & X hr Jofetr
H

C.X TUT Y FT SHGER o[gH 3Fcl T G &

D. X U AfFdemell seace el g Y &I

Jorer &

)
1. AdarC 2. ATUTD
3. BdurcC 4, BJUTD

The correct statements are about the reaction

of X and Y with NaNH, are
Ph
Ph
Ph. _H 4
Phﬁ/ ]> “H (.
Ph Ph 1
X vy W«
A. X reacts faster than Y -
B. Y reacts faster than _‘)1( | i
C. X and Y behave as vdi&aqéds
D. X is stronger Bronstéd acifl than Y
1. AandC 2.0 Aand D
3. BandCJ‘ 4. BandD
9( 2 —a—c,*;n?r F X \"sww ¥ T G
FYIT %‘I
@)
r\“ CH H'4
3 HaC CHs
X Y
A. s?"a? 38T X O TRy ¥
B.X @7 39eTr Y s TRl §
C.X#H AR g7 anti ¢
D.Y#H Afda I gauche &
1. AdAr D 2. AdYr C
3. BaAT C 4. A,CTUTD

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

HC O H O
H‘H H\'Y
H CHs H,C CH;
X Y

A. X is more stable than Y

B. Y is more stable than X _ \ &
C. Methyl groups in X are an 1
D. Methyl groups in Siare gauch { )

1. AandD 2. afld C
3. BandC r 4. A,FandD

soammwm#a‘oﬁvﬁﬁm

gimﬂ?’mm&ﬁ%qmvﬁww

" Mé>Ph>CN
3. CN>Me>Ph
4. Ph>Me>CN

i

50. The correct order of the magnitude of ‘A
the given
cyclohexane derivatives is

values’ for substituents in

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

51. AT X, YTAT Z F pKa #AAT FHT TEl HA gl

6] CN
NC N H H
N—H
H
Clp X
(e} CN
X Y z
1. X>Y>Z 2. Y>Z>X
3. Z>X>Y 4, Y>X>1Z
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51. The correct order of pKa values for the

compounds X, Y and Z is
asa
z

0 CN
@Q chi?é;N
N—H
H
NC
o) CN

1. X>Y>Z 2. Y>Z>X
3. Z>X>Y 4. Y>X>7Z
52. fFIfaf@da FYTAROT ar EaraCa

goFcrasfFee YhAl ARl HYesl BT gl

a6 IR &
©f

41 conrotatory T 67 conrotatory

2. 4n disrotatory T 67 conrotatory
3. 4n conrotatory T 6n disrotatory
4. A4n disrotatory T 67 disrotatory

52. The following transformation proceeds ‘l
through two consecutive electrocygl\ic {

processes, which are ,'

— A I
= 100
R i
1. 4n conrotatofy and én eo!irotatory
2. 4r disrotagory and 67 conrotatory

+ 3. /4 conrotat nd 67 disrotatory
( 4. 4mdisrotato gfn disrotatory

53. FORE Haer SRt 12 L, F aweo
eIf0Teh Held]
1\ @h 25,2p,, 2p, @ 2p, e & e
gl
2. ﬁ.—cF 2s, 2p, AT 2p,, 3fdcar & faw
gict &

3. @had 2s JAUT 2p, 3MEeal & T 8a &
4. Fad 2p, 3feca & T g g

17

53.

54.

54. %

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

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

only 2s and 2p, orbitals

only 2p, orbital

Sl el

Fgefa M & ot & gufed s 3meT 9
9F # d9 T W d¥g @ 36T H gl
T gE U 2M HelaLdl Hied N &
HUT 2T qu?%“la’la"r&iﬁ?ﬁma%‘r
FUT §: \|,r_‘P /"I
1. ﬁwvrfésrzmra‘maﬂw

ot et & faw FE B
2. et i

]
*‘\m%h%ﬁ@%&
forw ar Tt g

e v gl N ¥ B A
T g

I & faT ar

n ideal gas is composed of particles of mass
in.thérmal equilibrium at a temperature T in
éne container. Another container contains
ideal gas particles of mass 2M at a
¢ temperature 2T. The correct statement about
the two gases is:
1. average kinetic energy and average
speed will be same in the two cases.
2. both the averages will be doubled in
the second case.
3. only the average kinetic energy will be
doubled in the second case.

4. only the average speed will be doubled in
the second case.

55. d¢ fa=ame & fov festas 3o 9g §
1. D 2. °D
3. 'p 4. D

55. The lowest energy term for the d®
configuration is
1. °D 2. °D
3. P 4. 'D

56.

s fEfRar fr g R, AT R, FAA TH
fAFHAF A Tegal ¢, 94T ¢, W gl 34
dffwas & ey AR i Ffe o
(AT AT & gAY HfHFAST H Figar dqor
T T&ad W®A 8) H &l &
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56.

57.

57.

58.

_ logRi-logR;,
- log C;—-logC;
_ logCi-logC,
- logR1—-logR,
__ logCi-logRq
- log C;—logR,
__logCy-logR,
- logC1—-log Ry

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

1 __logR;-logR,
’ " logCi-logC,
b __logcCy-logC,
’ logR1—10gR,
3 __logCy-logR,
’ " logC,—logR,
4 __logC,-logR,
’ " logC;-logR,

g & @ AuiRa aaafas sfafear
2NO,F - 2NO, +F, & fav & ﬁrxm %
R = k[NO,F] |
&Y fgH & Ford &3 fereor trc\r
1. 2NO,F - 2NO, + F,
2. NO,F+F-NO,+F,
3. NO,F - NO, +F
4. NO, +F - NO,F ‘i
.

F
Experimentally detern{ned
chemical reactio '
2NO,F - 2NO,
The rate dete
rate law is p
1. 2NO,F - 2N@, +\F,
2. NO,F+F—->NO, +F,
3. NO,F - NO,+F
4 gNO, + F > NO,F

ate law for the

F2 isR'= k[NOZF]
ing step consistent with the

ITF F«iﬁw’s‘
CIHYCEE=C(H)CI

1. ,-c 2. ¢
3. CZV 4. Cop

18

58.

59.

59

60.

The symmetry point group of the most stable
geometry of the following molecule
CI(H)C=C=C(H)Cl is
1. C,

3. Cyy

2. ¢,
4. Gy

W 3Edl el & gfRecfaad H
(H=T+V) & 3#f@a10% bl (ST T
JAT V HHT: wﬁsrm‘ramf?aﬁsrﬁﬁ

TR §) - R

1. T73um va& AfFaertes L)

2. Tmﬁmwéwvj!ﬁ%
3.V AT & W T gt ¥
4 Tamvaﬁa‘rx@amﬁaﬁ%

The elge qnqns of ﬁle Hamiltonian H
»a harmonic oscillator are
(W ere T an.d V are kinetic energy and
potantial energy operators, respectively)
igenfunctions of T as well as IV
eigenfunctions of T, but not of V
eigenfunctions of V, but not of T
eigenfunctions of neither T nor V

60. F%mﬁmmm

BraIfard giar €, 98 &

2
d1. E-04Lo
av av
dE d’E
2. —#0,—=0
av av
dE d’E
3. —=O,—2¢0
av av

dE
4. —;&0 — *0
av av

meéﬁwemf%HWVW
HT Hehfold AT §

In a potentiometric titration, the end point is
characterised by

dE d’E
1. E—O,m—o
2. dV 0m=0
dE d%E
3. v 0,m¢ 0

4. —:/:Omio

where E is the emf of the titration cell and V is
the volume of the titrant added
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61. NaOH & fde@ad &1 HCl d47 CH;CO,H &
el & fAsor @ ATl Fod AT
o 7, BfFT et F Ifaa 3maawd (b)
FI y-axis W JAT dTelehdl (a) P x-axis TW
A @ I ARG HT ST JcATRAT & I,
L

61. On titrating conductometrically a NaOH
solution with a mixture of HCl and CH3CO,H
solutions, plot of the volume of mixed acid
added (b) in y-axis against the conductance (a)
in x-axis is expected to look like

1. '

62. (ap) $r ﬁ?lu%i‘

i\

2. 3Ide &
3. a9 &

4, v aiar
r

62. ( ) has the dimension of
T

1. §pressure

2 svolume
terﬂ'l')erature

4 heat capacity

e
(1ara'

63. T fohEed & [100] dd &7 o dal &
Y GATT gHhd gl &, I8 ¢

[010] FAT[011]
2. [010] AT [110]
3. [001]@T[101]
4. [110] AT [011]

63. In a cubic crystal, the plane [100] is equally
inclined to the planes
1. [010]and[011]
2. [010]and[110]
3. [001] and [101]
4. [110]and [011]

64. Wﬁmmwm‘un#
%ﬂHEO@rﬁrﬁwﬁ?ﬁ%
1. Wsﬁa@gaﬁrmw
2. ﬁwaﬁmm

%
-

3;%@?@@%%%@@
JTATRAT T2 SelFels
opy

64.%, Fhe standard electrode potential E° at a fixed
emperaglire and in a given medium is
dent on

1. only the electrode composition

the electrode composition and the

extent of the reaction
3. the extent of the electrode reaction

only
4. the electrode reaction and the electrode

composition

65. U AT H Uaedare & AW I AT
Jar AT AT AT 3T # yfaera
FfARTTI FHAT: +x TAT +y &1 WAerare

B Repferd Alegal & gfderd I g
1. x+y

2. xy

3. (/2
4 (xz +y2)1/2

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

1. x+y
2. xy
3. ()2

4. (x4 y?»)1/2
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L. (a)-(i); (b)-(iid); (c)-(iv); (d)-(i);
6. T S AT & fAw 300K 2 @A) ()i (@) (-G
1. (a—”) =0 2. (a—”) =0 3. (a)(iii); (b)-(v); (0)-(0); (d)-(ii);
Wi oy 4. (a)-(1);  (b)-(i1); (o)-(iid); (d)-(iv).
57, =0 4 (G), =0 _ "
T/p or/p 69. Match the metal given in Column A with its
medicinal use as a compound in Column B.
66. For an ideal gas at 300K
oy _ vy _ Column A Column B
1. (=) =0 2. (=) =0 I
("’V)T (6T)v (a) | Gd (i) [Cancer' &
0H\ G\ (b) | Au (i1) MaxF digression
3. (E)p =0 N (E)p =0 (¢c) | Pt (iii) |MRI'contrast agent
(d) | Li (%) Arthnng’ s
67. BISZISieT 30T T JUH 3cdfold HaedT § Correct match is r r
Lz 2. 13 L. (a)-(id); (b) (ifi); g) QV’ (d)-(0);
I . i 2. (@)-(ia; (o)(ii); (d)-(i);
7 ! 3. (a)-(iiis tEHJV) (c (1) (g) (i1);
a)-(i il c)-(iii i
67. The first excited state of hydrogen molecule is ! A\( HORY )‘( i () (D-C0v).
1 ik 2. 5 7 pHOWT?QTWWETWE’IHT%"a?
3. %% 4. 3z} %
1,
68. SIS HIATSST FoI dTell wAGT STel Hag A Sger \ o. 9
¢ ar Rfeer &1 A& FROT g § £ °
1. STe] & daf T THIAA gl 4 ( r NH,
2. FUTT AT T < ' . N
3. WHZE STo T AqUIAT TTT Y N
4. fAGERTOT 2.
O ©
68. When river water Cﬁita]flléﬂg colloidal clay o
flows into the sea, the tajuor cause of silting is <
1. accumulation/of sand at ttlé bottom NH;
2. flocculation and coagulation N
3. decreasedss nity of sea water N
"4 micellization H
{ o oy 2
! ) o ) 3.
69, HieTH AH &1 g duT HleH B H IoAh o
aifet & v ST e on
T ®
F ‘ NH,
am A || weEs N\
@ | Gd 0 | & N
b Al (i) | Aergus BT 4,
© |BC |G | MR #rrere o N—oH
T -
(d) | Li (v) | amysfew NH,
A\
e fAe & g
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70. At pH 10, tryptophan exists as

3.
4.

oo

72.
NH,

el

72.
1.

2.
3.

OH

NH;

73.

1.
§ 3.

9-777T\PA TiC'

S a w »

[Cr(bipyridyl);]**

g, dE &

>

7(W%’Hﬁs
mw—{aﬁa

1.
3.

Complex [Cr(bipyridyl);]**, shows red
phosphorescence due to transition

1. Tz Az
2. Tye—"A,

71.

g

g

» %\ZFC‘

sifafRard TSt H&g 3curg [NOJ

4 2
A2g<_ E

2 4

FIsifel Fe[3iRTSs & T 3HTewer lor qor
IS TS & Hedl H e fashed giAT|

/F-C-F > /F-C-O d%T C-F > C-O
/F-C-F > /F-C-O d%T C-F < C-O
4FCF<4FCOH€HCF>GQ
4FCF<4FCOH€HCF&Q

-

)

Choose the correct op‘ﬁoh for cat oﬂyl fluoride
with respect to bondfangle and boflrlength

ZF-C-F > /F- and C-F > C-O
ZF-C-F /F-C-O add €-F < C-O
£F-C'E<1/F+C-O andC-F > C-O
<4]iCOandCF<CO

Fy & ﬁmﬁ@a H T T /A AsF;s
FIAT g/A 82

eFg shdel 2. XeF, dT XeF,
XeF, T XeF, 4. XeF, ddT XeF,

ich of the following react(s) with AsFs in

liquid BrF;?

2. XeFgand XeF,
4. XeF, and XeF,

XeFg only
XeF¢ and XeF,

74. RFAfaf@a afafrant | IR g

N204

—_—

NOCI + Sn
NOCI + AgNO;
NOCI + BrF,
NOCI + SbCls

_
—_—

——

g, 98 g
2. CdarbD
4. BAATD

ATAT B
ATarcC

74. Consider the following reactions:

NOCI + Sn NOs

NOCI + AgNO;
NOCI + BrF,
NOCI + SbCls

A
B _—
C

D

_

——

Reactions which will give [NO]™ as a major
product are:
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2. Cand D
4. Band D

1. Aand B
3. Aand C

75. "ol S YEAHIT TEOT A e AarereT

gelfar &, 98 &
1. [Cu(H,0)*" 2. [Ni(H,0)e] **
3. [Co(H,0)e*" 4. [Cr(H,0)s]**

75. The complex that shows orbital contribution
to the magnetic moment, is
1. [Cu(H,0)6]*" 2.
3. [Co(H,0)]* 4.

[Ni(H0)s] **
[Cr(H,O)s] >

76. KF, SnF, dUT SbFs, [deidl & & S BrFs, &
BrF,” &1 Wigar e &ar 8/ €, a8 &
1. KF shdel
2. KF dYT SnF,
3. SnF, T SbF;
4. KF, SnF, TT SbF;

76. Among KF, SnF, and SbFs, solute(s) that
increase(s) the concentration of BrF, in BrFs,
1s/are
1. KF only
2. KF and SnF,

3. SnF, and SbF;
4. KF, SnF, and SbF;

%4
<
77. KMnO, & 10° cm’mol ' Ife &r ‘ﬁm
STFERT GafRer T FROT @ §, 98 &
1. dereie feve avaw A
2. el qrahi R St
4. A {-Cidﬂiﬂztloé—qqocd

77 P.aramagnetic sus \ﬁSIity of the order of
10° cm’mol™ ob%}e for KMnOQ, is due to

1. random spin alignment
2. antiferromagnetic exchange interaction

3+ paramagnetic VF\purity

4. ftemperature infependent
paramagnetis

78. (a-¢) & M-C a8 oI&aTS HT Tel
w1 gif

a. [Fe(m’-Cp),]
¢. [Com’-Cp)a]

b. [Ni(n>-Cp).]

22

78.

79.

%
-

79.

80.

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

1. a>b>c¢
3. ¢c>b>a

Correct order of M-C bond length of
metallocenes (a-c)

a. [Fe(n>-Cp)]  b. [Ni(n’-Cp).]

¢c. [Co(n’-Cp),] is

l.a>b>c¢ 2. b>c>a
3.¢c>b>a 4. a>c>b

& 100 mL ferer St Bi(llléqCu(ll) 7o

gl & fIT 2.5 x 10° M §, T 745 nm T 0.1

M EDTA & SRS ) 3ifarg’ 2 aram|

3 3TIATI & forT el st &

A. EDTA a2t ol 39T 31T Fel AT
SmL g1 4 4 y .

B3 mL EDTA Bi(HI)!\Ef ol Fellel &

‘\?-rtf a‘g) 23nL'£r cu(ll) & fow

I el &

EIGEEIRC & foT 2.5 mL EDTA &

g Bl

D 3TATYE 9 A 9YA S Cu(ll) & faw

et &
ﬁ%ﬁm%
1. AGUTB 2. AGUTC
3 A,BaarC 4. B,CaurD

A 100 mL solution of 2.5 x 10~ M in Bi(III)
and Cu(Il) each, is photometrically titrated at
745 nm with 0.1 M EDTA solution. Identify
correct statements for this titration.
A. Total volume of EDTA solution used is 5 mL
B. 3 mL of EDTA is required to complex

Bi(IlI) and 2 mL for Cu(II)
C. 2.5 mL of EDTA is used for each metal ion
D. First break in titration curve is for Cu(Il)
Correct statements are
1. Aand B
3 A BandC

2. Aand C
4. B,Cand D

BF T At H AR 10 m’s! FHaarla
& gl Foldd H ol BISA W, THH 3 %
el 31T 3x 107 s & 31eT & oar g1 B
& fou g FfFwEUr ey 9Reoq

(barns #) gl
1. 1000 2. 3000
3. 10,000 4. 30,000
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80.

81.

81.

82.

82.

83.

23

On continuous exposure of '°B sample to a 84. AI(BH,), & 39f&ud 3c-2¢ 3mawel fir dear &

slow neutron flux of 10'° m’s™, its 3 % weight e

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

for neutron capture (in barns) by '°B is 3.8 4. [

1. 1000 2. 3000

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

[Ru(n*-CsHs)(CO)s] & o 23 °C ), 'H 1. four 2. three
3. six 4. zero

NMR TIFeH Th creor [bfarer omsa &r
giar gl & am (-140 °C) W zaH 85. ARt C,B;Hs, C,B,H,, 7T BsHAF 3ufdya

Ve 3 I Riworelt 1 T & el segi A weard § Ry

1.8 2.6 RRTOREE: o PR & 1%;@& 14

3. 4 4.2 Lol 2am4 @ 4 e 12
1 4 - |

The H NMR zp ectrurq of [Ru(n’- 85. The numbersyof skeletal gle€trons present in

CsHg)(CO)3] at 23 °C consists of a sharp the comp‘bun&s‘CZBgHs, CFB4H6, and BsH,

single line. The number of signals observed at \ e, respe iV:e1§ .

low temperature (—140 °C) in its spectrum is T 1810, 12 and 12{ / 2. 12,14 and 14

1.8 2.6 '3#10, 12 and 14 4. 12,14and 12

3.4 4,2 .

86k VQ(acac), [dAf3gH W SIfAAT T

3+ 1 3+ 3
Ce’ (@4t aur Pt (df) & faT g AT § ]% 77 K WX foIT 31T EPR T&¢H &

I: y
am%/ ) p— [1C'V)=7/2] T& YT HI gigar=iv|
1. 3/7 2/5 2.5/7 4/5 : .
3. 6/7 H::TT?)/S 4. 6/7 HQIT4/ éa; 2 A @ %l
. o . 51 ! ! .
at g e g oS A ¥
The g values for Ce’" (4f") and Pr3*\4f21are, L. g% g F hadl Teh AT gl gl
respectively D. 38H & %7 gid £, o ad ¥y # 8
1. 3/7 and 2/5 2. ®F/"and 4/5 T :
3. 6/7 and 3/5 4. 6/7 and 4/5 E’IT-ﬂ' el
<14 T FUA
Tsh Uehelshl Cu(ll) T F &R F a9 W 1. AdUTD 2. AQY C
YA ITEOT 'effBM'ﬁ)l‘.?s i gl 3. Baarc 4. BAurD
o = §) SATET T ST Tehehl &, .

- 86. Identify correct statements for the EPR
Sk, - spectrum of VO(acac), [with square pyramidal
( Lo e = ps (1 —a—f geometry at vanadium] at 77 K [ I ('V) =

2. per=+n(n +2) 7/2].
3 uag=AG+ DT LLFD A. It has two g values.
ol 4 T B. It has 8 lines only.
*pet=9VJU + D C. It has one g value.
D. It has two patterns of 8 lines each.

83.

The room temperature magnetic moment (e
in

) for a.monomeric Cu(Il) complex is Correct statements are

greater thaq 1.73. This may be explained using 1. Aand D 2. AandC
the expfession: 3 3. Band C 4, BandD
L per=ps (1 =)
2 =y +2) 87. 9 PhPUBH, F T H @ "B NMR
3. er=+/4s(s + 1) + L(L + 1) FaFEH # BH, 1T GaRT SRl Rl aree
4 nw=gJJJ + D &1 @& g A [1(1'B)=3/2;1(C'P) =]

1. 8§TAT8. 2. 4dur8.

3. 3dureé. 4. 6dUT 3.
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87.

88.

88.

89.

The numbers of lines shown by the BH; part
of the molecule Ph;P-'""BH; in the 'H and ''B
NMR spectra are, respectively [I (''B) = 3/2; 1

(*'P) = %]
1. 8 and 8. 2. 4 and 8.
3. 3 and 6. 4. 6 and3.

Fe &1 3afeafd arel 7@t & AEeR FheA
ReE = & AT e TF X FT 39T
frar Srar &1 X, TFARR FAEAOT  (Y)
& gearg  y-lafeRer gar § fomer aAgek
WFAAS & T a=a & X qw v §
ShHRA:

1. *"Fe, B-3cHoiel

2. 7Co, B- 3cqolT

3. 57Co, e YIguT

4. *Fe,e YIGUT

To record Maossbauer spectrum of Fe

containing samples, a source ‘X’ is used. X

after a nuclear transformation (Y), gives v-

radiation used in Mossbauer spectroscopy. X

and Y respectively, are

1. “'Fe, B-emission

2. *’Co, B-emission

3. 'Co, e capture

4. “'Fe, ¢ capture. ‘ 1
A

Uy - Hee F (WG e ag

el dlel el Tord] Afgel) 3URRYUT Fort

-
T FE&r 3R IR FH AT §

1. IR 5-ge&iy qur EﬂTﬁ-haT!ﬁ?T

90.

. Correct combination of number and size of

rings present in a/metal ion-porphine complex
(ihﬂ'uding metal fon bearing chelate rings) is
1.} four 5-membered and four 6-membered

2 M two 5-membered and six 6-membered

3. 8ix 5-membered and two 6-membered

4. five 5S-membered and three 6-membered

AT R H cis-Telfead ST 3qafead gt
SIgUFdl Hehel &l & 3R DNA &l &
IRade T I8 Fh Il ¢, I6 &

1. 391l S HT N-GA]

2. WIS 97 FI O- WA

24

3. VSl 89 & N- GRHATI]

9

4. ATTHAF S FT O- TAT

90. In human body cis-platin hydrolyzes to a

diaqua complex and modifies the DNA
structure by binding to

1. N-atom of guanine base

2. O-atom of cytosine base

3. N-atom of adenine base

4. O-atom of thymine base 4 4

&

91. YA TG & Fe(CO)s (gi%njﬁ!ﬁf@ﬂ
® & faems # fdq’ co g @1 faew

e 71eT grm a5 () d 4
-!‘2‘- ;1I
<a.Co’ g
{ co

. 235 34

3,4dAT5
3. 23AUT3;13AT5
44, 1dUr2;4d9rs

91. For fluxional Fe(CO)s (structure given below)

in solution, the exchange of numbered CO
groups will be between

2
Co
1 ‘ ———— GO
OC=—Fe :
~~~~~~ 4
3|\CO
co

1. 2and 5;3 and 4
2. 2and 3;4 and 5
3.2and 3;1and5
4. 1and 2;4 and 5

92. fFAfafaa 3fAfhar T &

[CpMo(CO);]
HNEt, + CS, KOH p2d sIOIE R 32 g
2

STET dtc = SBANFEHS qUT
tds = ATSYYH SSHHISS
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25

P,RTYT S & gfganfaw] Cp =n’-CsH;s

P R S
1. | Et,dtc K* | Etstds | CpMo(Et,dtc)(CO),
2. | Btdtc K© | Ettds | CpMo(Et,dtc)(CO),
3. | Etydtc K* | Etotds | CpMo(Et,dtc)(CO)
4. | Etdtc K" | Ettds | CpMo(Etdtc)(CO)

92. In the following reaction sequence
[CpMO(C0)3]z>S

HNEt, + cs, KO0y p2d SI°1n>R
2

where dtc = dithiocarbamate and tds =
thiuramdisulfide.

Identify P, R and S. Cp = 1’-CsH;

P R S
1. | Et,dtc K™ | Etstds | CpMo(Et,dtc)(CO),
2. | Etdtc K | Etstds | CpMo(Et;dtc)(CO),
3. | Etydtc K" | Etstds | CpMo(Et,dtc)(CO)
4. | Etdtc’ K" | Ettds |CpMo(Etdtc)(CO)

93. Cr(CO); #r LiCHs & 33fAfhar A 3 &
[Me;O][BF,] & A 3fRfRar #ka B ¢ar g1 A
JAT B Fr T § hA:
ad

co i
.00 4 Li
'¢‘ /
0C—Cri=c

. ~_OCH,
1. an OC!-—'Cr—C
oc” | CoHs 4 OCT | CeHs
;i co
| =
Li % co
' | co
2, oc—Cr—c6 and o —Cr—CHj,
oc” oc” |
a8 ) Co
- % L Cco
( | .co 0 ocgHs
3." OC—CF—C C and OC—CF—C\
CH,
.* CO (0{0)
co
.CO
[0 oo,
4 oo Cr—C6H5 2 OC_Cr —C
7| CH,

CcoO

93. Reaction of Cr(CO)s with LiC¢Hs gives A
which reacts with [Me;O][BF,4] to give B. The
structures of A and B respectively, are

co i
co Li cO co
| 0 | =7 _ocH,
1. 0C2C r_c and OC—Cr—C\
oc” | ~c sHs oc” | CeHs
co Co

TO CO—‘U TO',CO

2, OC7Cr—C6H5 and  C—Cr—CH;
| oc” |
co co
co Li 4 GO
'CO - * CO/OCGHs
3. OC—Cr—C —CgHg and Of/Gr—C\
| Il | CH;
co © A} 201'

G
T° ,CO—‘ El-r ™. F O_ocH,

andy GC7Cr—C

-~ gOC | cH,
", CcOo

94 [(NFCsHs)Mo(CO); ], & UH A N IH F
R [(n°-CsHs)Mo(CO),], H Ta@T CO & 2
% fQollud & weard g1 &1 59
# Mo-Mo 3=y wife &
A gl &, 96 &
1. 283
S3.193

2.182
4. 284

94. Heating a sample of [(1’-CsHs)Mo(CO);], results
in the formation of [(n’-CsHs)Mo(CO),], with
elimination of 2 equivalents of CO. The Mo—Mo
bond order in this reaction changes from
1. 2to3 2. 1to2
3. 1to3 4. 2to4

95. CgHs—C=C-C¢H, -p-Me & [(‘BuO);W=C—'Bu] &
IORT T [_AfAAT wfAfRar & gfFEAfaa

gfed goa aegadt 3
CeHy-p-Me Bu
| |
1. ('Bu0)3\/<c> —IBu (BuO); V\<C/C CeHy-p-Me
CeHs CsHs
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Bu CeHs CH,OH
| l { mCHZOH
‘Bu ==C—CgHy-p-Me 1. 2
3. (fBuo)3V\/ \ / 4. ('Buo)sV\\/ / o N
\c/ CeHa-p-M c=¢ H
6Ma-p-Ve / \
o o p-Me-CeHg Cefls SiMe; CH,OH
3. @E\ngHZOH 4. ®S|Me3
N
H
95. A plausible intermediate involved in the self
metathesis reaction of CgHs—C=C-C4H, -p-Me 1
catalyzed by [(‘BuO);W=C-'Bu] is . ‘(\
97. Twtarle s H aerﬁcﬁa e
309G § - / g

C6H4 p-Me
f‘ r7F

1. HOCH,CH,OH, TsOH
(BU03W<C\\ 9'i|2 2 s

F /

n—
CsHs 2. Cp,Ti—Cl
3. HyO"

By
|
Bu =C—CH
PN e T [&:>4%2.[%:%m2

|
/ CgHy-p-Me \ A 2
But/ \ p-Me-C6H4/ \?‘(\ r .Y /\

3. (BuO),

CeHs

96. fFIfaf@a sfAfear & ﬁ?ﬁg}gﬂ'& 3cTe & ' / : ‘
-{ Pd(OAc), (5 mol%)

[
+  MeSi—=€CH,Q
©iNH2 - ( ¥ \ PhsP, n-BuNCl
Na,CO.
o 97. The major product formed in the following

reaction sequence is

B mCHZOH 1. HOCH,CH,OH, TsOH
1 \\\ o
/ /
Al—

Co,Me ;
CH,OH 2 2. Cp,Ti—Cl

3. HyO"

Co,Me

SlMe3

h.,
\ choH 4. \ S,Me3

96. The mﬁor product formed in the following

- z[§C%
/"\
reaction 1s
3-E§C%o 4E§C%%
7 O//\

Pd(OAG), (5 mol%)

|
@[ +  MeySi—==—CH,OH
NH, PhyP, n-Bu,NCl
Nach3
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98. fararfaf@a sfafear & v e 3cue & 2.
T X
o © Q)LN\_/o
L NaHMDS B
\\/&\N @ - 7N\
TsO/\{cl) 3

o}

o N\ .
ol
2. 4
(0] i 1 \ jj\:_/o r
| B \;\1
O \\\

O \_J .
2 Y el
P 5 - / J

N
- .
-

9 ITRIFAT 7 H 39 A TAT BE
3.
(0] o L Me,Culi
\)\\NKO /‘u 30% aq NaOH "
PR — 4
7 AN
4 ._J I

reaction is

OH
et Lo
' “Me
@)
o}
\)L )k » ‘{ % '\\OH
TN et Lo
OH
Srat
Me
WOH
“Me

9{ The major producfbed in the following

4

r o © :

> L NaHMDS

N >
\—9 T SO/\/I 99. The major products A and B in the following
\i 4 “O reaction sequence are
B
1.7 F

i. NBS Me,CulLi
)J\ ii. 30% aq NaOH
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OH
A= B=
1 > <>° >‘ <jM |
e
o Cl
OH -
2. AT %Gﬁo 8= 5
Me : o
Cl
OH
A= B=
3. > <>O > <I
Me
4. A‘%O\o B-%@

100. AT FfARAT w1 A RRT Ao

3cUre
(o) 0 N-oH conc. H,SO, A Ph,CO
KOH, EtOH .
2. HCI f Ph_ Ph
' NHCHO
4 SO -
N~ 0 PN
2, ( _ H N"Vo
1
(0] ‘J o P o
2. A= [e) B=
N o
2 H N
. H
Ph.__Ph
3 @ NHCHO |
A= B=
N So by
H N0
3 "34"5 0 Ho
Ph
_ N N Ph
T W Cl
.
(@)

101. The major products A and B in the following
F reaction sequence are
100. Thﬁe’_ ajor product formed in the following

reactiofi sequence is N.
©\ /E OH conc. H,SO, R Ph,CO

O

0] N0 TiCly, Zn
1. )J\/ H )

KOH, EtOH
2. HCI
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NHCHO

B

(0] 0]
Oy @c@i“
o B= =
N N Ph
H H

102. Frfaf@a sfafear 7 ger 3c0e ¢

N CO,Me 1. PhgP

2. NaBH;CN

COzMe

i(.

102. The major product ih the following reaction is
i =

1. PhsP

—_—_—

2. NaBH5CN

COzMe

NH

HO CO2Me

29

CO,Me

103. ﬁmﬁ@aa@ﬁmﬁwﬁ#ﬁ%ﬁv
a@ﬁﬁwa‘é‘rmﬂﬁ

1
2 /,J
r" H OH
—1;»]
.
E r H 'E
1NaB]—‘ CeQly MeOH 0°C;

. ,.n H,, [1(COD)(py)P(Cy)s]PFs;
ifi. Ph;P, PhCO,H, DEAD;

iv. LiAIH,.

Li, ad NH;;

ii. H, [Ir(COD)(py)P(Cy);]PFs;
iii. PhsP, PhCO,H, DIAD;

iv. NaBH,, CeCl;, MeOH, 0 °C.

ik, #Pd/C; ii. LiAIH,, -78 °C.
. i. Hy, P/C; ii. Li, 3 NH,.

1034 The correct reagent combination to effect the
following reaction is

H O H OH
Hé HVE

1. i. NaBH,, CeCl;, MeOH, 0 °C;
ii. Ha, [Ir(COD)(py)P(Cy)s]PF;
i1i. Ph;P, PhCO,H, DEAD; iv. LiAlH,.
. i. Li, liquid NHz;
ii. Hy, [Ir(COD)(py)P(Cy);]PFs;
1ii. Ph;P, PhCO,H, DIAD;
iv. NaBH,, CeCl;, MeOH, 0 °C.
3. i. H,, Pd/C; ii. LiAIH,, -78 °C.
4. i. H,, Pd/C; ii. Li, liquid NH;.

104. ﬁmﬁ@amwéﬁqﬁmm

ATATBE

CHO
©;/

Br/Y
Br 1. TBDMS-CI, Py, DMAP

A
Zn 2. Pd(OAc),, PhyP

K,COj, CH4CN
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30

TBDMSO
OH Br /\%
1. A= B= 1. X X “’NHBoc
=

oH TBDMSO /\% PO(OPh) B=
2. D 2 ~
2- A= B=
| Br
0
OH Br HO 3 B‘F{\ 5
3 A= B= ' = “/CONg = ‘OtBu
P @

W 2" / /
d (o]
o PS> W&
OH Br A= (OPh), B= = ]
4, A | i 3
4. OtBu
1
©¢* 3

10§ c‘ruresinfl tﬁe'* intermediate A and the major
uct B the f'ollowmg reaction sequence are

104. The major products A and B in the following
reaction sequence are (PhO),P(O)N; A _tBuoH

Br/\(

CHO Br 1. TBDMS-CI, Py, DMAP .
A B
©/\/ Zn 2. Pd(OAc),, PhsP A= M B= /\%
K2COs, CHaQ& X “/NCO X “NHBoc

A= ., _PO(OPh), B=/\%
2. X (Il)/ e “INH

-

{ . TBDMSO Az /\% B =
( \' 3. X "/CONB —
B =‘
Br ) |
’ [e]
& J F - HO 4 A= /J,,,/]/PO(OPh)Z B= /jj
- i, ’ (l) = “OtBu
Gy oo
106. FFATIET FATARON P-S & TshaAT [-IV T

i/ OH
b H Br e ¥
Codt oo T
= Reactions
r

DS ‘/’COZH Et;N

%

\.-F"H

S
f.’
‘:"_%

o hv 0
P et e+ HCTCH:
hv

105. Twfataa i@t &8 & Avgadt A g Q JJ\/ pr "+ CO

HqET 371G B H TEA ¢ . ? ?
R © + OVO LA O;\:MO
/ﬂ (PhO)P(O)N; +-BUOH o o
A B
X "'CO,H EtsN
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Reactions
hv
+ 302 —_ > H+ hv
sensitizer

NaHCO3

a~]

Q HO/\/\/ Et

g : I Sed-TeN

. =fRer esy | )
1L el Arsder R — \q
/\/\/\

Hohelel dcaedTd Sied-Uesy

n-BuzSnkH
Iv. #iRer ey 1 S e BN
1. P-II; Q-IV; R-IIL; S-I b= J
2. P-II; Q-1V; R-L; S-1I V.
3. P-IV; Q-IL; R-11I; S-I , \ .
4. P-IV; Q-IL; R-I; S-TII AISFARION & AT Iﬁﬁm
- i
, I1. Nazarev ATSFeITehI0T
106. The correct match for the following transfor- < ¥ ¥
mations P-S with the processes [-1V is % ( 1 A0 J«Rﬁ; ASFATHO
.1‘\ : ‘f'lv.gaw HISFATHIOT
Reactions " 1#P1V; Q-I; RUL S-IIT
b o by o . 2. BIL; Q-I; R-IV; S-1II
— + H,C=CH, 3. P-IV; Q-II; R-IIL; S-I
Et Et Et 5 5 5
A A 4. P-I1; Q-I; R-IIL; S-1V

(o] hv
_ /\/Ph + CO
Q PhQJ\/Ph Ph 107.7-Fhe correct match for the reactions P-S with
Q 0 the nal_‘@g of cyclizations I-IV is

Y Reactions
F o o
H*, hv
P
hv
s (1) - wn
sensitizer
i ,f_ N I—I|CO I
a 3
< HO/\/\/Et —_—

£
‘.-‘
Processes: 1. Diels-Alder

i ) | _H%hv
IL. Noalr's, Typel .
<« | Ik photd@ygloaddition followed by

0a
( Diels- Sh\ ™ i‘féﬁnH
. S Br T e Yy —Mm—
\ IV. Norris yp 11 toluene

80 °C

Names of cyclizations: 1. halocyclization
I1. Nazarov cyclization

II1. radical cyclization
IV. electrocyclization

-
107. HTARAET  P-S F TEFAEOT & AH LIV 1. P-IV: Q-I; R-II; S-III
2. P-II; Q-; R-IV; S-I11
& 1T TEr HAA gl Q

3. P-1V; Q-II; R-III; S-I
4. P-1I; Q-I; R-III; S-IV
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108.

32

rafaf@a MR & 3 & s 2.
Fegadl &ar §, 3HHT TE el §

0] (o]
NaH (1 equiv.)

on _anitequv) )

/\/\tC)):
O
~
gl\/le3 I@ heat 0
| O

W

1
1. P
0 r .
O
o T ./'J
3. f ! t’

109. The majog.pr'bdlct formg the following

.‘_ i:l:tlonli 1%

The correct structure of the intermediate,

which leads to the product in the following OFEt 1. HCI, H,O
reaction is 2. Et3N, heat
Ccl O ’
CE/\/ NaH (1 equiv.) ;
heat r' »
Me3 1© /\/\t>:
'\
2
H
21 —O
i £Me3N ~ O
Me3N \ 3
) ' Nivies e
. o5 | o
© 4.
H
# foa Aeg 3cue § ')
O
N
OEt 1. HCI, H,0O _ Cl
2. Et3N, heat
Cl O '
4 110. Frfafaa e & KRR 7e7 300g §

O
1. P4O49, heat
H co. L A, O beat
H 2. i. diethyl maleate, heat

/\/\EO/EO o i, HCI, EtOH
=
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CO,Et

L EtOZC\ﬁﬁ/\OH
»w
N

CO,Et

L
HO N

CO,Et

P
N~ OH

CO,Et

-
N OH

110. The major product formed in the following

0
)J\H

reaction 1s
1. P4010, heﬂ (‘
2. i. diethy mgi, heat

EtO\[H\
ii. HOLEtOH

1.

Iz

4.

33

111. Aefafad A@fhar s & T geg 3cue

AJUTBE

N=|-phn diethyl maleate
/

diethylacetylene
dicarboxylate

Ts Cu(acac),

CO,Et 1
1. A= Ts—Ni( . r
CO,Et
-
\ ¥
cozlf'1 \
2. A= Ts—N{| o=
| | COEt vy 9
< =N
g A %
\ ( ,
s $®2Et
" ¥hA= Ts—NY |
CO,Et
CO,Et
A= Ts—N
CO,Et

111.

following reaction sequence
4

EtO,C
= _CO,Et
‘R—N;I
i) CO,Et
ogcl*,
L]
EO,C
CO,Et
B= Ts—N |
CO,Et
EtO,C

EtO,C
> _CO,Et

B= Ts—N;j[
CO,Et

EtO,C
EtO,C

CO,Et
B= Ts—N |
CO,Et

EtO,C

ti he major products A and B formed in the

arc

diethylacetylene

/NZI-Ph diethyl maleate dicarboxylate
Ts Cu(acac),
EtO,C
CO,Et 2= CO,Et
1 A= Ts—N B= Ts—N;Ji
CO,Et
CO,Et Et0,C 2
EtO,C
CO,Et z CO,Et
2. A= Ts—N B= Ts—N;j[
CO,Et
CO,Et Et0,C 2
EtO,C
COsEt %2 CO,Et
3 A= Ts—N B= Ts—N;j[
CO,Et
CO,Et Et0,C 2
EtO,C
COE *3___coEt
4. A= Ts—N B= Ts—N;j[
CO,Et
CO,Et Et0,C 2

www.examrace.com

B



34

112. frafaf@a sfafear 7 scoeet FET 3curg §

OH

oLi*
A= B= Bu
3~ ",/7PPh3 "’//

1. CHsl,
HO Me ZnCu
— g Lit OH
N\=/ 2. cat. RuClyH,0 A- OiL B- Cﬁﬁ
4 __PPh3 _—
NaIO4 : Bu
0] H
Lo MMG 2> O Me 113. The intermediate A and the major productB
A 4 in the following reaction seq
H "H
LICH=PPhsl uquo
(e) e) @O i A - B
r \ -7r'°C-rt
3 HO H 4 HO Me
H\\- "/Me H\\‘ ’I/H _‘. :Ej’o Li* B OH
Iy. h PPh, - " Pgy
i " k :‘ ‘f
112. The major product formed in the following - . oLt . OH_
reaction is 2. - _PPh, B C(/
1. CHol,
H M Zn-Cu _
O_\:/ © g . oLi* OH
2. cat. RuCl3H,0 3. A O’ B= )
NalO,4 _‘( (-P' ., -PPhs P
) oLi* OH
. P _
1. HMMe 2. b ® Bu
-
H \AH
<4
i .
it o) 114. FAfaf@d °C NMR DEPT-135 313 gafet
#
%4-‘- I 4 Me arer i T T aaeT B
HY\/ “H

BuCHO

-78 °C-rt

'3C NMR DEPT-135: %®0TcHs 2N §30.2, 31.9,
61.8, 114.7 ppm W; €lcHs MY 130.4 ppm T

OH
. NN
/\/\/OH
2.
N /\/O\/
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114. The correct structure of the compound, which
shows following *C NMR DEPT-135 data is
“C NMR DEPT-135: negative peaks at &
30.2, 31.9, 61.8, 114.7 ppm; positive peak at
130.4 ppm

MOH
N A~-OH

3, /\/O\/

W/VOH

115. T AP Pefaf@d Taed s gaufar

g1 i Hr T8 T §
IR: 1690 cm™! 4 (
'HNMR: § 2.5 (s, 3H), 3.8 (s, 3H), 6.94d, JE 8
Hz, 2H), 7.8 (d, ] = 8 Hz, 2H) ppm 13c$1\£ 5
197, 165, 130, 129, 114, 56, 26 pp;n““j

Q A

<24 i
i - ~
1. - /©)J\ (2 h J}©)J\o
| ~ ‘ Q r
<k 3 4. o
OMe ‘j\
i =

(

-~
115. Ajcompound displays the following spectral
data. The correctstructure of the compound is

>

IR%1690.cm™
'H :82.5(s, 3H), 3.8 (s, 3H), 6.9 (d, J =
8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "C

NMR: & 197, 165, 130, 129, 114, 56, 26 ppm

1. O 2. (0]
o O
MeO

35

3. @k . 7Y

116.%?%‘1%!‘@?3-@1%%3?%31@
3¢9 AJYT Bg

O

A
1.

“;-,,“./ﬂb

4

9 heat L) (\ hv
+ S. _— A R —— B
W Ph 4

» 23/,

- T

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

—_—

A=©j| B=@
A= P B=£
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117. fAFafaf@a sfafear & o geg 3c0e & 118. fAe=faf@d sifafshar & TR e 3cure &

i. s-BuLi (2 equiv.)

N N2 78°C i. KHMDS
| CO,Et
N i. {/ \S o - o. Ph
S

A 2>
i. '\{>
S S~
® 14
N © PhSO,HN |
1.
h COE o)
2 N N = '-r'
DY,
X
N_A~N s
H
s
4 | X \ /
N~
N
H O

reaction 1s

i. s-BuLi (2 equllll\llll_h
N NH, -78°C
- <« GO
N i, /(‘ (

117. The major product formed in the fo&o }5

118. The major product formed in the following
reaction is

i - H ii l{l>\
e S~ph
o)
TSN = PhSO,HN
3. m _ N N\ S 1.
H 9) Z
H
S HO
4 N \ 5
N~ N 1
H O © u
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119. Pl sfafer § e gew 3o §

H
O CF5CO3H
\ r
H
y O
1.
o)
o7 4
4
e $
2 "\}
: o M
O -
H A
H iéx
3 O ( ‘.-‘
0.
0 !

.-r-"'h\
¢ s
&
=2 :
I%
O

119. T ajor product formed in the following
reagtion is
F
H
O CF3CO3H
\ >
H

W

120.

1 mol% K20$O2(OH)4
(DHQ),-PHAL

MeSOZNHZ
K3F6<CN)6
y
OH OH
Ph. -~ Ph. -~
LTINS 00Et 2 Y OO
OH OH
OH OH
Ph Ph
3 \_)\COZEt 4 Y'\002Et
OH OH

120. The major product formed in the following
reaction is

1 mol% K20502(OH)4
(DHQ),-PHAL

Ph\/\

CO,Et
MeSOZN H2
KaFe(CN)g

www.examrace.com



38

OH OH 123.
Ph.__~ Ph. -
1 ~co.Et 2 N COLE
OH OH
OH OH
Ph Ph
3 Y'\COzEt \‘/'\COZEt
OH OH
123.

121. T 3 9 F fov v @AfRad 3maasd v
H, TH FHUT TEHAERT AT Bl (f)
adr ¥ §Eel dET &¥F A, W 3 UER

-

124w§éﬁmqu¢ TG g &

AR &t 8, &~ TET
l.n=3 2. n=1
3. n=-1 4. n=-3
121. The single-particle translational partition

function (f) for an ideal gas in a fixed volume

V depends on the thermal de Broglie i
wavelength A, as f~(A,)" where

I.n=3 2. n=1

3.n=-1 4. n=-3

122. 15 &0 &I 3a€qmr 1 & g 4 ?&’f(ﬁ

%aﬁaﬁa‘mw%lsvﬁawﬂ
W HE FA A BT B aﬁﬁ
gl &

124,
e‘r

o o

° o °

oo 0000

E 000 oo0o o000

0000 0000
0000 00000 000000
0000000 000000

0000000 000000 ©0O0O0Oo

I 11 11 v \%
) - 125.

"l P 2. 1

( 3. IV 4. vV

122, 15 particles are distributed among 4 levels as
shown in state . 'Heat is given to the system
ando work is dane. The final state could be

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

Th NMR TFrHler # 25T &1 gFah
gFAfad &1 'H #1 aRAR qREROT g
100 MHz g1 39 TISFIHAEY & 39T ST I=AT
Uear 3mgfd @ drag grahm &7 cfigar
25x107*T | 3§ 39aUT & 90° Jod &I

Iafer g
1. 25x107° 2. 50x107°
3. 25x 1075 4. 50 x 1075
&
In an NMR spectrometer cofitaining a 2.5T

magnet, Larmor precession frequeney of 'H is
100 MHz. The radiefrequencygiisgd'in this
spectrometer has an associated magnetic field
strength of 2.5 x 1074T. The duration of a
90° pulse in thls 1nstrun$n s
1. 25 X 10~ 6si. 2. 50x107°
3425 x 107554 | F4. 50x 108

(.
37AUINOT TUFCH H Th oided 3

T & fqenfad g Sl &1 guiicAs 3ol
S FFAUT IRFH glaT § 3HT

}i’w Ok
2.1

4.3

Upon application of a weak magnetic field, a

line in the microwave absorption spectrum of

rigid rotor splits into 3 lines. The quantum

number (J) of the rotational energy level from

which the transition originates is

1.0 2.1
3.2 4.3

te AP @ graTAr IR@ A T IR
g

6] T

ASAT OA, AC dUT AB & Tolld § S
tan%, tan% aar tang. Ifg TaTeidh JAUT el
& T AH AT 300 K d4T 3 kJ mol ' &F, ar
el W 3T H S 9RadeT g19m ag &

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

3. 10 cotZ 4. 10 cot™
3 4
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125.

126.

1264

(

Phase diagram of a compound is shown
below:
B

(6] T

The slopes of the lines OA, AC and AB are

tanE, tan~ and tan= If
4 6 3

melting point and AH of melting are 300 K

, respectively.

and 3 kJ mol™' respectively, the change in
volume on melting is
1. 10 tan= 2. 10tanZ
3 4
3. 10 cot= 4. 10 cot™
3 4

FIAl SoTeT HY HIA T ¢ Ig e T &
aftia g1 I8 UF Feursy s ug & URH
glar &1 sae oed Afése fvar arm §, @
J

A
D 4
- &
B ‘{
S |
P
<" §
1. AB ' 2¢ BC
3. DC o ( 4{aD

The figure bef)\‘describes how a Carnot
from the adiabatic

engine works. It sf
compression step fno d by

A

D
V
B
C
P

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

39

127. ®=g @ ¢, & gAAT dHAT 0, &
Heholel ¥ ST T9eg THE Icd BT &, 96 &

1. S, 2. Can
3. Dzh 4. D4

127. The point group obtained by adding symmetry
operation gy, to the point group C, is
1. S, 2 C4h
3. Dy,

f‘ .

128. m Hgfa &1 or W\W}é@qjﬁmﬁ
A 2a AT a " gl aeT
YA IcdloleT ar & fow Fer aur
ST T vy e

hZ (2 g nZ (17
. ! a(;)(l s 2 () 2
1 «\2 5 { h? (s
e () 1) 4 om(3) 2

12

129.

129.

130.

For a particle of mass m confined in a
regtangular box with sides 2a and a, the
ergy and degeneracy of the first excited
tate, re ectlvely, are
hZ

m(az 2. om 8m (4(12) 2
2 E

4 i) 2

gIggiolel WA HT fAeAdd  Eewr A
AT Fol @I 13.6 eV gl  Het &

forAas ey & Rufas Fon § orererer
1. —54.4¢V 2. 272eV
3. -13.6eV 4. -108.8 eV

The ionization energy of hydrogen atom in its
ground state is approximately 13.6 eV. The
potential energy of Het, in its ground state is

approximately
1. -544¢eV 2. =272 eV
3. -13.6eV 4. -108.8 eV

D; =g @og & faw sifdrereror aikoflr ==
CANEIC IS

D; |E 2C; 3G, |

A1 1 1 Xy’ 77

A |11 -1 |zR,

E |2 -1 0 |[xY, |&=Axy),
R Ry) | (xz, yz)
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130.

58 fdwg weg & fov eafaf@a & @ @gr

FUAT &

. O &9 & HATAT H9T & Ao AS S
IR-GTRT § &1, 1T THT ¢l

2. Y IR-TTRT ATHST ANST T A IHThaT
BT AT &l

3. g3l AT AT AST T IR-AfhT
BT AT &l

4. IR-HihT A HIST & Teh JaA & S
3799SE @Y, FT gl HHT g

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

D, |E 2C 3C

AT 11 Xty 2

Al 1 -1 |zR,

E 2 —1 0 (Xa Y), (Xz_yza Xy)a
(R Ry) | (xz, yz)

For this point group, the correct statement

among the following is:

1. It is possible to have a totally symm
normal mode of vibration Wth]‘)* z
active.

2. All IR-active normal modes a
necessarily Raman inactive™

3. All Raman-active norm_a]imodes are
necessarily IR-active_ 4 -

4. It is possible to hav{a pai of IR-active
normal modes‘that are dg&nerate

131, 7 AT Fed Fot & mm W

U1, Yy ... TH aifoT & dwer Haa

g 3R 9o, P, JTHI WA HEdr aled &
f]i?T_rqv_ol?-r gl T Gl Welddl H el
FalzCH T e §1 e §
0= a1 ap, + azd,
1=  bipoF by + b3
= ¢, + Cots
1/’?:"' di¢ps +  dyos

frfafea & & g (FORBIDDEN) fagd
foga dshaor & (foga mRexr F AR
Adens & Y@ 71 NfSw)

40

131.

%

'4'
.3' 0—”!)3

13

1. Yo=Yy 2.
3. Yoo Y3

Suppose Y1, Y2, Y3 ... are wavefunctions of an
anharmonic oscillator and ¢g, ¢ ¢, ... are
wavefunctions of a harmonic oscillator with
increasing order of energy. The subscripts
denote vibrational quantum numbers in both

Yo = Y,
4. Y-y,

the cases. Given "
<o
Yo= a1¢9 + az({bz# a3y
Y= bigo + \ bzdhr + b:ds
Y, c1¢, + C2¢4 .

dis3 +r d2¢5 r

the FORBID,D‘EN eleo‘rlc dlpole (assuming
the dipo :Dgprator isf linear in normal
ordinatgs) traTSltlon among the following is

0o~ Y1 2. Yoy
4. Y1 -,
vV aur Ta:rwuﬁrsﬁ(f?—:)})mﬁ:
gIdr 8, 98 & (7 JAT a HAT: AR

YT T Y07 I[OTh )
- 2. Cy

‘g Cp —nVa 4. Cy+nVa

132¢ If U is a function of Vand T, (g—?) is equal to
P

(r and a are the internal pressure and the

coefficient of thermal expansion,

respectively.)

1. Cp 2. Cy

3. Cp —mVa 4. Cy+nVa
133. C;, =g wog & JfFcfeos  arol

faRed @ fAwaor 1 & @y A & 73

E 2C; 3o,

A |1 1 1
A |1 1 -
E 2 -1 0
r 6 0 2

F& S car g 98 ¢

1. Ay + Ay + 2E

2. 24, + 2E

3. 24, + 2E

4. 24, + 24, + E
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133.

134.

41

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

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

["is given by
1. Ay + A, + 2E
2. 24, + 2E
3. 24, + 2E
4. 241+ 24, + E

T oo & gaafas afafwar

CH,C1 COO" + OH'— CH,0OH COO" + CI

134.

F T T FUT §

1. &9 T 9eaT X [ATdish der &ar &

2. WD HT TGl &I fATdich Fgr
G

3. 3AfA% Hlegdl T FelelT &3 '*(_
TeT 3T |

4.%@@@%&\_1

For the chemical react_i‘s)n i_néqueous solution

¢

CH,CI COO™ + OH‘*-——»‘C‘HzOH COO™ + CI

(

135.

iy

the correct statem‘t\f\

1. Increase of presSure increases the rate

_constant.

2. InCrease of diglectric constant increases the

7 fate constant.

3. Increase of ionic strength decreases the rate
constant.

4. Bhe entropy of activation is positive

-
W%ﬂmamﬁwmuﬁ
Hoccarg Agid & HoR-Mar Al ¥ gred
X fAgdis & 3fReda A= @ 3w § ar
Fag grad (b) 9T & AfAwadr H Farat
& N7 & ALY Y §

l. b=T‘1+T’2
3. b>n+n

2.b<n+n
4. b<n+n

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

2.b<r+n
4. bS7‘1+TZ

136. afg C H IRMAF Headl C, &, @l T Fife

&r sfafrar 3¢ - m@rﬁémm

3 L"

2
kCo |
/ v/

-
3kCy

1. 2kCo?
3 \l
©2kCy
Half-life t;,, for asthird order reaction 3C -
products, whete C is tHe initial concentration

of C, wili}e: .
L . a
1’ G 1e 2
3 ’3 L]
3.

136.

2
" 3kCy?

Co

W 9T STelsh & fAT Teheh AT Y
Jar & gfedAde FHAREAR  fheed
‘ aey fadise, & Jeqard @1 Sl

& ThaT &, 98 &
1. 52 2.
3. 1172 4.

i

137

71/2
131/2

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

a value of
1' 51/2 2 71/2
3. 117 4, 13"

138. oieT 3t A, B AT C & JfARNYOT FHATH gk
T RT AR DE I@ 0 Tdg &
gfaera e §

A

1/0

>
1/pP

zoT |t & srfrenwor aR@ATT F TE FA
1. A>B>C 2. B>A>C
3. C>A>B 4. C>B>A
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138. Adsorption isotherm of three gases A, B and C
are shown in the following figure, where 0 is
the percentage of surface coverage.

A

1/0 C

>
1/P

The correct order of the extent of adsorption
of these gases is

1. A>B>C 2.B>A>C
3.C>A>B 4. C>B>A
139. gfAce @I H U1 YHTHT difder 3TUR ol

AT Y, I Foll E; T AT Ao el
& for W@e Jwor Far mr g & 3mR
(enife®) werell ¥ E,(2) < E,(2) e g gl
3 3MUR (elifaeh) Heledl ¥ SHT JhR el Hife
# Fd E,(3) < E,(3) < E5(3) Wt @ &l
fArafaf@a & ¥ o g&y ghm, a8 g

4

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

E;(3) <E(2); E,(2) < E;(3)
E,(3) < EZ(Z)‘(
E,(3) < Ez(i)
Hamiltonia®® H and an

E1(2) < 51(3)i
E1(3) < E1(z)i

.h(.r)l\)»—i

139. Choosing
orthonormal basis, a linear variation is carried
out to get approximafe eneigles E With 2
basis functions, one dbtain lf (2) < E,(2).
Taking 3 basisf functions, 51m11ar1y three
ordered energies |E; (3) <'E,(3) < E5(3) are
found. The feldtion which holds from the
_following is?
( 1. E,(2) < E, (351
2. E;(3) < E;(2)
3. E(2) <E;(3)
4, 51(3) < E;(2);

some

Bo(2) < E»(3)
E3(2) < E»(3)
E,(3) < Ez(2)
E;(3) < Ex(2)

1-d ST 7 FUT T Ae=IdeT 3aEar
T T A T & FEh
Hl =0
V(d€e2reT) = 0
HEfiea &
HIEAT IREeY aur R §

140.

Rl S R - 2

140. Average value of momentum for the ground
state of a particle in a 1-d box is zero because
1. [p,H] =0

2. V(potential) = 0

42

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

T gfAS AW A S gfAcelfaasd H &
Y HFYE TG Al §, & [T AT v
AT TSN Belol 1, § AT H & 15T
BT P, &l H & T AF FFIX ([4,H])
¥ 3aa A & T a8 Fue &
12 (LA, H ) T (o | DA 1h2)
L B 1
2. e (3|14, H ) SFE a?# |
W[4, H]|,) 36|
3. dad (P,][4, H]Jfﬂ_q g
W ll4, Hlly 31 S
y 4 aﬁﬂﬂ 1[4, -b;nlpl)a%rf(wzlm Hllp,) T
o

J 1 A

141.

41. Forja hermitation operator A, which does
. N commute with the Hamiltonian H, let
P4 be an eigenfunction of A and Y, be an
eigenfunction of H. The correct statement
garding the average value of the commutator

of A with H ([A, H]) is:
. Both (¥4 [[4, H]|;) and
(Y, |[4, H]|y,) are non-zero

/2. Only (Y11[A, H]|14) is zero, but
(Y1 1[A, H]|Y,) is non-zero
3. Only (,|[A, H]|Y,) is zero, but
(Y1114, H]|1p4) is non-zero
4. Both (][4, H]|1) and
(21[A, H]lypy) are zero

142. g3l 3 HT TUAT Teh  GloluEel
3c0ed AT g g% el B8R W §Y
‘;lTﬁI?h_cITp%I k-mer I fa=sr & for a1

2. p(A—-p)!

4. pk 1

142. The condensation of a hydroxy acid produces
a polyester with the probability of linkage at

both ends being p. The mole fraction of k-mer
chain formation is

1. p*
3. p (1 -p)

143. grsgioel 39 & U el 3nfUasw Infded
fgid & @R Meeud g, dU
G 0, 3M0as 3Miacdl & FAOT ar
gISSiolel WAUB & WAV Jfdedl &

2. p(1—p)Ft

4, pk1
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143.

144.

144.

43

e afFFor @ &a §l g g 145,
earele e @1 Bfded wufas smr

fSEd urea giar §, 98 &

2 2 2
l. o5 + oy 2. g4 .
2 2 2 2
3. 05 — 0y 4. ag + 0%
In simple molecular orbital theory of

hydrogen molecule, bonding o, and anti-
bonding o,, molecular orbitals are constructed
as linear combinations of atomic orbitals of
two hydrogen atoms. The spatial part of a
purely covalent singlet  wavefunction is

obtained by

2 2 2
l. o5 + 0y 2. g4 )

2 2 2 2
3. 05 — o0y 4. 0y +50u

ar STelr 1:1 faega-3veey A A qar B
FAA: fAeeT ardl, T, TAT Ty TAT FiGAT3T C,
dUT Cp W §l FANl 3915 HSTSAT WA
giafT, afe

"I'
X mglar concentration (C):
0
{

NaCl, CaCl, ddT LaCl; & STeld fdorder, #meg
A  AfhAdr AUMF  (In y) TA AR
Tlegl (c) % AvY FEafat@a 3ma gufd &)

0
A
- B
R
C
|
-1 i %
0 Je 0. rq.
ae gd REea & A b /‘J
NaCl réaClz Lagll
1 C 5 .' A
2. A;’ C
3. BN CF B
4. A B

4\ c‘ (¢

Aq ous solutions of NaCl, CaCl, and LaCl;
show the following plots of logarithms of

mean ionic activity coefficient (In y.) vs.

1. TA = ZTB (_{?JT CA = ZCB A

3. TA = \/iTB a'le CA = ZCB ‘ 1 E

4. Ty =2Tg U Cy =/2Cg ‘ { C
-t 1 .

Two aqueous 1:1 electroljt{systems A and B
are at different temperapures I A and Tg and Cp
and Cg concentratlon respectively.  Their

Debye lengths wi 1l be equal i
1. Ty = 2Tg_y and Cp = 2Cp
2. B = 2Ts d Cy, =Cg/2
3- TA = \/_TB a ZCB
4. Ty =2Tg and CA=+2Cg
-

(:

-

0 /. 001

The correct option is then

NaCl CaCl, LaCl;

halb o e
Q>0
> QW
W w O >
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121
122
123
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128
129
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131
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137
138
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%142

143
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Key

3
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81

82

83

84
85

86
87
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89
90
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94
95

97
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109
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64
65

66
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68

L
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74
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Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 3 41 1 81 3 121 4
2 3 42 3 82 2 122 1
3 2 43 3 83 1 123 3
4 4 44 1 84 2 124 1
5 3 45 1 85 4 125 2
6 1 46 1 86 1 126 3
7 2 47 2 87 1 127 3
8 2 48 4 88 2 128 1 ‘4
9 4 49 3 89 1 129 s | o
10 3 50 2 90 3 130 3 o / .
11 3 51 3 91 1 131 2 &
12 2 52 4 92 1 132 b4 F
13 1 53 2 93 2 133 [7 4,
14 3 54 3 94 1 434 * > o
15 3 55 2 95 b 1 B [ 3
16 3 56 1 9% P 136, I 1
17 3 57 3 97 A/ a4 M 137 2
18 2 58 4 98/ | 11 J| 138 2
19 4 59 3 99" W1 /] 139 4
20 3 60 4 100 Y, 140 1
21 2 61 1 101 i 4 441 4
22 2 62 2 _ 102 Lewal* 142 4
23 4 63 1 ft103 143 1
24 4 64 4 *l 104 1 144 1
25 3 65 V£ 105 4 145 2
26 2 66 [ 1 106 1
27 4 674 a| 1 107 2
28 1 681 .| 2 108 3
29 1 . B (o 3 109 1
30 3 N 2081 4 110 1
31 24 ‘ 71 4 111 3
“32 1 72 1 112 3
[ 33 3 73 3 113 3
| 34 2 74 3 114 1
35 «| 2 75 3 115 3
36 1 )| 76 1 116 2
31 1 ) 77 3 117 4
38 AL 3 118 1
39 W 2 79 2 119 1
40 4 80 3 120 3
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