PREVIEW QUESTION BANK(Dual)

Module Name : CHEMICAL SCIENCES
Exam Date : 07-Jun-2023 Batch : 09:00-12:00
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Objective Question

1 701001 2.0 0.50
A number Vwhen increased by 17 becomes divisible by 392. What would be the remainder if Vis

divided by 98?7

1.69

o]

.81
3.86

4.91

Uh YATN P 54 17 H G611 SIdl g, dd dg 392 U faurs gidi 1 afé N &i 98 I faHiford
fob T SITU 1 =Y a1 s

1.69
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3.86

4.91
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Objective Question
2 701002 2.0 0.50




Objective Question
3 701003

The squares in the following grid are filled with numbers 1 to 9 without any repetition, such that
they add to 11 and 23 in the two horizental rows and to 24 in the vertical column. What number
appears in the square marked A?

24

] ]

3.8
4.9

i feu U SIred (7912) & a1 &l 1 9 o ddb B GA13fl § Y-RIgid foH1 29 g WRITA1 g b
BT (T3 B TRT &l 3ATel Ufdadid 119 23 B, 3R 34 Wi 24 31 g it | A sifdd
[T T & 39H DI Ul W 82
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Objective Question
4 701004

Among A, B, C and D, C is shorter than D but smarter than D. B is taller than D, but not smarter

than

L.
2,
3

4.

R
Tel

1
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4
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D. Ais not taller than C, but smarter than C. Then among them

A 1s the shortest and B is the least smart

B is the shortest and C is the least smart

B is the shortest and A 1s the least smart

C is the shortest and A is the least smart.

Al A.B. ¢, IRD Y . DY & ¢ [hd D Y IR §1 B. D U &l g fb= D U AR
|A, CHTE TSI g fbd c TR Bl da 30 ¥

. AYSY {6713 3R B Y9 H IR 3|

.B Y&y {671 8 3R ¢ 999 9 IR 3|
. B Yol {71 3 3R A 999 9 IR 3|

. C Yo f&TH1 3 3R A 9] H IR 3|

a of a circle inscribed in a regular hexagon of side a is

3 \-'IE 2
2

6a’
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Objective Question
5 701005

U o YT aTdl FATEd Yoy & 2idd &1 & 8

343
i, 2x8 .4
2
2. 6a?
3. ma®
3
4. 2,2
4
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Consider a cube of side 50 inch. After painting it red, it is cut into 10 inch cubes. How many of the
10 inch cubes would have at least two of their faces red?

1. 56
2.36
3. 44
4.54

Ueh 50 59 YT 1] Ueh U b1 faaR ¥ | 3 <rel 307 9 Uid < b U4, 39 10 S YT el 1
o p1e G T 1 34 10 59 Yol aTdl [ 941 & HH-Y-FHH al Beld ard giil?

1. 56

2.36

3.44

4.54
s
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Objective Question
6 701006

Objective Question
7 701007

Percentage marks scored by a student in six different papers are in the ratio 9 : 10 : 11 : 13 : 14 : 15,
If the average percentage marks is 60 then in how many papers did the student score more than
60%7

1.1
2.2
3.3
4.4

U faaneif & @: fafiis wAt o uredich! B Uil 9:10:11:13:14:15 & 3UTd I g | Afe; Ureciieh!
B 2ITd Ufd=IadT 60 g af fa=maif 3 fara =i H 60% T 21fed 3fd U g Ao

| |

2.9
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Two varieties of sugar A and B, costing Rs.40 per kg and Rs. 50 per kg, respectively were mixed
before selling. The mixture containing 500 kg of A, was sold with a gain of 10% for Rs. 88,000.
How many kilograms of B did the sold mixture contain?

1. 1200
2. 1300
3. 1400
4. 1500

o7 9 d I UhR &I TR A 3R B, ST SIAT 40 = Ul fbam d s0 T Ul fobam o off,
D! T fooan T 411 29 fYoT &, 5798 Adhr A BT EHET 500 1601 21, 10% ATY & 91y
88,000 % H ST TR1 1| o 7T {401 & Fahr B fdbad fhaiumy i

1. 1200

2. 1300

2.0
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Objective Question
8 701008

Objective Question
9 701009
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Starting from the same point at the same time, A and B run on a 3600 m circular track with speeds
of 4 m/s and 6 m/s, clockwise. After A completes the first round on the track, she reverses direction
and runs anticlockwise. After how many seconds of starting the run would they cross for the first
time?

1. 1200
2. 1620
3. 1080
4. 1020

U ol &g U U g1 GO S{R™ B, U 3600 U & FABR U4 TR A 3R B HHL: 4 U 3R 6
/8 1 il 9§ eféondd fG=n § grsd 81 Uy W U b Ui did g1 A als- & fa=rm fqudid
R aMHIad alsdl ol Gls 3IR™ $HH & fhd- Ydbs UYTd d Ugdll §R U GUR &I UR Hel

1. 1200
2.1620
3. 1080

4. 1020
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Objective Question
10 701010

Which of the following patterns can be repeatedly used without overlapping to make a 88 chess
board?

A B C D E I

P @ Em oo A

1. Combination of A and B
2. C only
3. Combination of D and E

4. F only

TS 8+8 A a1S B a1 | T2 1 Tl anropfarat 7 @ St etfeamae Ied TRig dah
SUINT H o S gahell 82

1. A 3R B & Y4IoH
2. Had C

3. D 3R E &1 Y4isH
4. HAAF
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2.0
Mohan flew from Delhi to Vizag via Mumbai. Flight speed was 600 km/h from Delhi to Mumbai

sector, while it was 1000 km/h from Mumbai to Vizag sector. Assuming the distance between
Delhi-Mumbai and Mumbai-Vizag is the same, what was the average speed with which Mohan
tlew?

1. 750 km/h

o]

. 800 km/h
3. 850 km/h

4. 900 km/h

0.50




e - [Geel ¥ arIoiT dob 1 gdTs ae das o I &1 fGeell 9 gas @S o gars 71id 600
fopei/d o, Siafe das ° 9t & W3 4 gg 1000 fbul/d &t a8 AId gU fob feeedl-gas &l
TRl 3R Has-aTtel] 1 631 YA g, a8 9d Tid fdhd-1 2 fored Al 3 gars a1 & 2

1. 750 T HIA

2. 800 fhHid
3. 850 foh "
4. 900 fpdlg
jﬁl
f&2
5\3
fx4

Objective Question

11 701011 2.0 0.50
A square paper is folded twice to a square shape one fourth in area to the original square. Then two

equilateral triangles are cut (as shown with shaded triangles in figure) from two opposite sides.

M

How does the paper appear after fully unfolding?
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Objective Question
12 701012

U THR Ud DI & IR A1S B gol a1 b Ueb d1UTS &hd Bl Ueb diidbR HIPid & Sl
Il 81 39 dle al gaarg Aysi & (5 fGu U o o Srifdrd e 9 Gamn @ g) al
fqotd Yoiaii I H1el Sial ¢ |

H
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Two cylindrical candles A and B of same height (H ¢cm) and radius » and #/2 cm, respectively are

ignited at the same time. If the candle A is reduced to 0.8 H height in 30 minutes, what would be
the remaining height of the candle B in 30 minutes?

1.06H

]

.04H

4.08H

2.0

0.50




Objective Question
13 701013

d

TAH SdTs (3 U4 3R B33l @ 1. 1 &l SaI6R AHERAT], HHR: A 3R B I UH

o THY ST SiTdl g1 i 30 e H AHeTdl A B Sdis 9 @R 0.8 H 8l Sildl ©, 30 fiFe §
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0.6H

.04H

Hypothetically, if the rotation rate of Earth about its axis is doubled, what would be the time
difference (in standard seconds) between 30°E and 60°E longitudes in the equatorial region?

1

tn
¥

3:

4.

. 1800

. 3600

5400

7200

TR fetd T 4, TS gt B g9t 21l & ufd 9ol o= gt € o fawgdig &7 & Sxriad
30°E 3IR 60°E & AY YA 3R (AFD Tdbs H ) fod-1 g

1

2
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. 1800

. 3600

. 5400
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Objective Question
14 701014

Objective Question
15 701015

A4

Two circular coins 4 and B are of the same size. 4 is stationary and B rolls over 4 touching its
surface without slipping. The number of rotations B makes around its centre when it completes one

revolution around 4 is

= §

S
[a—

3.2
4.3

&l FUIPR [ab 4 3R B UHYHM BR & g 4 3dd g 3R B [61 {hye 4 R 39! 9dg 4
W2 D GUdeT Bdl §| B 9d 4 D IRI 3R Udh URYHT Ui hdl § Sa- G99 & B gRI
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A, B and C are circles of unit radius. Their centres are marked ( <). The area of the shaded region is

(hint: area of an equilateral triangle of unit side length is V3
4

L (-3)

-2

(5+)
)

“ (-3

4 8

A.B 3R C ZhIs A1 & 91 & | 31d =l Dl Fafgd () fbar 71 § | Srifbd Ui &1 &b
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Objective Question

16 701016 2.0

Given graph depicts the data of people drinking alcohol and deaths per year in nine villages. Which
of the following can be definitely concluded from this graph?

- o<
= E=1

deaths per year
[ w
(=] (=]

- w
=) =1
L

,
N,

N

=

10 20 30 40 50 60
% of people drinking alcohol

=

1. Drinking alcohol kills people.
2. Percentage of people drinking alcohol is determined by the number of deaths per year.
3. Alcohol kills people only in the villages.

4. In the village where 50% people drink alcohol, 50 people die each year.

fem 71 A1t 1 717al & il o RIS Ui SR GG Ui a8 & i S| bl 9Ui- Bl g1 59 ATh
I Fafaiad § O s ey fAfgd 9 9 A o Uadl g2
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= =
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% of people drinking alcohol

1. TR1E U I & H-d g

=

2. g Uid a9 9 TRTE Ui drel <017l &1 uid=id o gidr g1

3. TRTE Y dhad 1Mdl & T gl R 5 |

4. TS 7iid | 502 AT 2R1E Uld g, Uid ay 50 @l J1d g1
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Objective Question
17 701017

Objective Question
18 701018

A4

An OTP is made of four digits each from 0 to 9. If digits at two positions are known, what is the
probability of constructing the full OTP within 20 trials?

1.0.1

]

0.2
3.03

4.04

U I IR 3fehl Y &1 8 o1 U@ 3 0 H o H U g1 Afe &l Ryl & ofds 31d &f o qol
SETT BT 20 TN & 36 S9H DI WIhddT fhd-i g2

1.0.1

Dividing sixty by half and adding half of forty vields
1. 50
270
3.100
4. 140
16 DT A1 F fIHTS B2 3H =1eflg & 318 1 A S I ferar g

1.50

h

2.70

3.100

4. 140

2.0

2.0

0.50
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Objective Question
19 701019

Objective Question
20 701020

f&l
fxz
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Consider a dataset A with 55 distinct observations. A new dataset C is created by adding 2023 to all
observations in dataset A. Which of the following is NOT true?

1. Mean of C = 2023 + Mean of A.

2. Variance of C = Variance of A.
3. (Maximum — Minimum) of C = 2023 + (Maximum —Minimum) of A.

4. Median of C =2023 + Median of A.

U Sl A WR [GaR &< S 55 THF Uil &1 ¢ | ST A & Ud® UemT | 2023 SIS R Uh
41 SCE ¢ /™1™ 8 | FHgfRad § 9 &9 9 el 82

1. C hI HI®T = 2023 + A D HI]

2. C B fd=RU1 = A BT fa=R0]

3. C BT (ATDHIH — GATH) = 2023 + A BT (AHTHIH — GAdH)

4. C DI AP = 2023 + A DI MBI
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Objective Question
21 701021

Suppose a, b, ¢, d and e are five positive integers such that the values of a+b, b+¢, c+d d+e and
e+7 are same. Which of the following values is always same as a?

l.c+e

2. c+d+7
3d+e -7
4.(b+c+d/3

AT B a, b, ¢, d 3R e U Y S YD T 1H a+b, b+c, c+d d+e IR e+7 P He U AN
¢ | fFafaiad gedl @ O fhadhl Jed o & Gd YHH G 2

l.ct+te
2.¢c+d+7
3.d+e -7

4. (b+ec+d)3
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The silver salt with the highest solubility product (K;) in water 1s
Agl

AgCl

AgF

AgBr

Siel # 3ftshdd faeraar vher (K.,) arell ey o@or §

Eal

. Agl
2. AgCl
3. AgF
4 AgBr
Al
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2
A3 5

3
Ay

2.0

0.50




Objective Question
22 701022

Objective Question
23 701023

X, Y and Z are three p-block elements in the second row of the periodic table, with
electron affinities (in kl/mol) of —15, =142 and 333, respectively. The correct
statement among the following, is

Y has the highest first ionization energy.
X has the most number of p-electrons.
X has the highest proton affinity.

4. Z has the highest electronegativity.

Iad FRON A p-sard & gl 9fFd A N dcdt X, v aur 2 i soEga
FYATT AT (kI/mol #) 15,142 €F 333 | WE FA ¢

WM

1. Y & YUH JIGF Fot ORI B
2. X# pgoeiar # dear ftEan B
3. X & Higle Feyar dftswan g
4. 7 9 [@egd HOUMcASAT Hhda &l
M

1
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3
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In the process of desulfurization of flue gas, SO: 1s passed through an absorber
containing slaked lime in the presence of Os. The final product 1s

1. CaS0,.3H,0
2. CaS04.CaCO:z
3. CaS04.2H20
4, 038104

Tl (fluc) 3 & fAaeIhel (desulfurization) Yshdd # O, T Iufeufa & g3m
(slaked) T AT RN # SO, Farfea f&am r2m| 3w 3curg &

1 CaS0:.3H.0
2. CaS04.CaCOsx
3. CaS04.2H,0
4 Ca8104
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|
A2,
2
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Objective Question
24 701024

Objective Question

. . . . 2.0
The ground state term and the calculated magnetic moment (in BM) for Dy*" ion

respectively, are

ﬁH[j.-z and 5.91
SHisi2 and 10.65
“Hs:2 and 6.23
“Hs:2 and 5.91

B =

Dy % fv fawias ey 9 vd aRwfad dehrg amget (BM ) FAer

3
1. “Hiso T 5.91
2. Hs ST 10.65
3. ®Hs» T 6.23
4, °Hs2 dUT 5.91
M
1
"2,
2
i
3
Ay
4
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25

Objective Question

26

701025

701026

The coordination numbers of cobalt 1on in solid Cs3CoCls and zinc 1on in solid 2.0

(NH4)3ZnCls are, respectively,

5and 4
4and 4
4and 5
Sand 5

s

BT HIEAT A Cs3CoCls F Flalee HTTA HT TAT 3T HGEAT H (NHa):ZnCls
# i 3Tt T FFeay e §

5 qer 4

4 Tur 4

4 @ur 5

5aur 5

—

Sl A

: : ; : 2.0
Of the following statements regarding lanthanoid(III) ions/complexes,

the metal 10n interacts weakly with ligand orbitals.
a large number of microstates result in large number of transitions.
the forbitals are deeply buried.

Do

they show strong f-f electronic transitions.
the correct statements are

A, Cand D only
B. C and D only
A, B and C only
B and C only

A AASS (1) 3T / Hepell & FofOd et Hua

e

A oS fded @ U 3T gad Adeafhar T
B. gH et i Afthcw FEAT FshaA0T F HE FEdr oo B
C. [ 3fdes mers # feud €
D. 9ad ff Sodclieid A0 e §
H U TR ST §

1. &a@ A CawD
%ada B, Caur D
&ad A, B 9ur C
ad B dur C

 wn

0.50

0.50
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Objective Question
27 701027 2.0 0.50
The pair of complexes/ions that does not obey the |8-electron rule, is
1 [V(CO)e] and [Ti(Cp)aCl:]
2 [Mn(Br)(CO)s] and [Mn(CO)s]
3. [Co(CO):PPhs] and [Cos(CO)z]
4 [Fe(CO)s] and [Fez(CO)o]

Al S & G ol 18-3aei- & g &1 IeH T8l &4 ¢, 98 ¢

1. [V(CO)s] T [Ti(Cp)2Cl2]
2. [Mn(Br)(CO)s] YT [Mn(CO)s]
3. [Co(CO);PPhs]™ dYUT [Cos(CO)4]
4. [Fe(CO)s] TUT [Fex(COY]
ALy

1
A2,

2
A3 3

3
Ay
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Objective Question

28 701028 . . 2.0 0.50
The number of oxygen atoms bonded to each phosphorus centre in P4Og and P40,

respectively, are

1. 4 and 5

2. 3and 5

3. 3and 4

4. 5and 4

P.Os AT P:0y H Yedeh BIEPRE Fog § 3 ool AT F Fean
g

1. 4 dar 5

2. Jaur s

3. 3 dur 4

4. 5 dur 4




Objective Question
29 701029

Objective Question
30 701030

Al

A2,
2
M3
3
Ay
4
2.0
The feature that incorrectly describes an ideal detector in gas chromatography, is
1. the adequate sensitivity should be in the range of 10 to 10°"° g solute/s.
2. it has a short response time that is independent of flow rate.
3. it is non-destructive of the sample.
4. there is a linear response to a 10-fold change only in the solute concentration.
I, S 9 AT & e TEE B AT a0 § aefer &, 9w
v
1. gATeT TdeaAdiear ST 89 108 10 Fe/@ss g arigu)
2. R o dfEicd IR AT S YA & § FEd g
3. g @He 1 IR-faAe g
4.  Fao Fag H w@Ear # 10 1 RNada q& vw W gfafm)
A
1
A2y
2
oF
3
Ay
4
Of the following, the correct statements about carboxypeptidase-A are >0
Al Zn”" ion acts as a Lewis acid.
B. The substitution of Zn”* ion by Co?" ion renders the enzyme inactive.
C. Two histidine nitrogen atoms, glutamate oxygen atom(s) and a water molecule

. ..
coordinate to a Zn"" ion.

D. Three histidine nitrogen atoms and a water molecule coordinate to a Zn?" jon.
L. A and C only

2. A, Cand D only

3. B and D only

4. A and B only

0.50

0.50




Objective Question

31

701031

WWMH—A (carboxypeptidase-A) & X H Hel HUA ¢

A, ZIn® A UF G5 IHFS H a6 FH HT B

B. Zn® TS T Co I anT Ufawuaet GaisA & 3#fFa T &ar
gl

C. @ Rwide Al WA, gerie ifaliom wem] 3R uF S
3] Zn®' A & ITHEHEASA R &

D. e REISE ATsge AT AR UF Sl 30T Zn? 3TI4 &
3qHgHAIST A £

1. Fag AaumcC

2. HIT A, CTurD
3. %hadod B gur D
4. %haod A duT B
ALY

1
A2

2

3
Aty

4

2.0
For a transition metal M, the correct order of '*C NMR spectral shift [in ppm relative

to Si(CHz)a] for the moieties M—-CHz, M—CO and M-CgHs, is

M-CH; < M—-CgHs < M—-CO
M-CO < M—-CH; < M-CgHs
M-CgHs < M—CH; < M—CO
M-CO < M-CsHs < M—CH3

Ll .

HATT UTd M & AT, M-CH;, M-CO @ M-CHs & faw BCNMR &
FIFCAT Feald [Si(CHa)y & ATIET ppm H] &1 Hel HA ¢

1. M-CH; < M-C¢Hs < M-CO
2. M-CO < M-CH; <= M-CgHs
3. M-CsHs < M—CH3 < M-CO
4. M-CO < M-CgHs < M—CHz
Al
1
2
2
A3
3
Aty

0.50




Objective Question
32 701032

Objective Question
33 701033

. . 2.0
In the fission reaction
50+ o~ 49Ba+ S+ 3in

for given masses of 2°U (235.0439 amu), '“’Ba (139.9106 amu), **Kr (92.9313 amu)
and n (1.00867 amu), and 1 amu (931.494 MeV/c?), the energy released 1s

1. 135.0 MeV
2 2002 MeV
3. 172.0 MeV
4 150.0 MeV
famusa ywfdfwar

233U+ on — "{gBa+ FKr + 3gn
FH U geuaAEt 235U (235.0439 amu), '4°Ba (139.9106 amu), **Kr (92.9313 amu)
T n (1.00867 amu), 2T 1 amu (931.494 McV/c?), & faT Hed e Folr &
2

1. 135.0 MeV
2. 200.2 MeV
3. 172.0 MeV
4. 150.0 MeV
Al
1
A2,
2
A3 4
3
Aty
4

2.0
Considering nitrogen as a central atom, the structures of HaC-N=C=S and H35i-
N=C=S respectively, are

1 bent and linear
2 linear and linear
3. bent and bent

4 linear and bent

AT & Ffegd IIATI] AT §U, HyC-N=C=S @UT H;Si-N=C=S $r
TIAATT hael: &
1. dfka aur i@

2. Y@= qur f@=w
3.  dfa aur dfka
4. @F qur §fha
Al

1
A2y

0.50

0.50




Objective Question
34 701034

Objective Question
35 701035

A3

A4

Based on the given data on the first-order rate constants for the following reactions,
the correct statement 1s

;\ CF3CO,H X_ OCOCF,
X k(105s7)
H 481
F 340
cl 1.70

F and Cl inductively stabilize the intermediate carbocation
Cl stabilizes the intermediate carbocation better than H

Cl stabilizes the intermediate carbocation better than F

F stabilizes the intermediate carbocation better than H

e aifivforasit & fere, wem Hife a1 fRRIST & f3U siipsl & 3MyR W gt
HYE

bl

X CFsCOzH

)\ fx?coch
X k(105s77)
H 4.81
F 340
Cl 1.70

1. F qYTCl Meadl STeieEgE S SREa: fRR #Ra g

2. H @ U 1 Aeadf STt B ifid fRR Har gl
3. F @ 3U&l Cl Aad Sraiy-eE &1 $Hfie fRR R gl
4. H®I U F Aeadl SIS B 3w RR & g

Al

A2

A3

A4

2.0

2.0

0.50

0.50




NMe; CN
NaCN {
N

H

I= /E\.
o)

The above reaction involves

1. nucleophile addition followed by elimination
2. nucleophilic aromatic substitution
3. elimination followed by nucleophile addition
4. bimolecular nucleophilic substitution
T sif¥ifeban dafera sl @
(I‘?Mea CN
{ le NaCN @(\g
gﬂ N
1. TSR AheH $ 91 PRI
2. NG WARS FlaRH
3. FRIERu S a1 SR doe
4. fgenfigs Afieeel Hfawrd
My
1
M2
2
"
3
My
4

Objective Question

36 701036 ) ) ) ) 2.0
Given that the pK,; and pK,> values for alanine are 2.34 and 9.68, respectively, its

1soelectric point (pf) is

L. 6.01
2. 12.02
3. 7.34
4, 4.14

Uellatlel T pK, YT pKyo FT ATl HAUW: 2.34 TUT 9.68 §1 SHHI TATIHNT

g (o) &

1 6.01
2. 12.02
3. 7.34
4. 414
Al
1
M2




Objective Question

37

Objective Question

38

701037

701038

M

3
M

4

2.0

The value of the Hammett substituent constant (&) for p-OMe 1s —0.30. If the pK. of
benzoic acid 1s 4.19, that of p-anisic acid 1s
1. 4.79
2. 3.89
3. 3.59
4. 4.49
p-OMe & ToIT §AT (Hammett) Sfaamdim s (o) -0.30 g1 afg dass
HFT FT pK,. 4.19 8, p-ufaf@F 3+ 1 pK, &
1. 4.79
2. 3.89
3. 3.59
4. 4.49
Ay

1
A2

2
M3

3
M

4

2.0

According to Hiickel's rule

0 Q)
Qég kgi
H

M N

M and N are antiaromatic
M and N are aromatic
M is aromatic and N is antiaromatic

B =

M is antiaromatic and N 1s aromatic

0.50

0.50




Objective Question
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Objective Question
40 701040

gehel (Hiickel's) far & 3meaw @

SoRW

&
M N
1. M Ud N tawEARs g
2. M ua N wWAfes gl
3. M WS § aur N TEwEARS g1
4. M wEdfes § gur N wEfes g
o
1
A2y
2
3
Ay
4

For the radicals CHz" (A), CH:CHz" (B), c-CsHii" (C), the correct order for the
relative rates of addition to CH,=CHCN is

1. A>C=>B

2. C>B=>A

3. C>A=B

4. B>A>C

W3FaT CH:* (A), CH3CH:' (B), c-CeH 1" (C) & AT, CH=CHCN & It & faw
TIYET ST T Ter 5T &

1 A=C=>=B
2 C=B=A
3. C>A>B
4 B>A>=C
ALy
1
M2
2
A3 5
3
Aty
4

2.0

2.0

0.50

0.50




The number of signals expected for the given compound in 'H and *C NMR spectra,
respectively, are

(]
Clj
1. 7and 8
2. 6and 5
3. 7and 5
4. 6and 8
fer i & e 'Haar P NMR Biseal & @eadl it d&ar s &

Cl
CI;

1. 7 AT 8
6 AT 5
7T S
6 AT 8§

Eal

Al
A2
A3
A4

Objective Question

41 701041
The absolute configuration of the stereogenic centres present in the following

molecule 1s
? cHo

OH
9R, 1085
OR, 10R

95, 108
9s, 10R

fae=t 307 7 FERESfas Fegt | sufeyd @9 fomamw &
Q cHo

OH

9R, 108

9R, 10R

95, 108
9§, 10R

e s

el o




Objective Question
42 701042

Objective Question
43 701043

A2

A3

Ad

The "H NMR spectrum of a mixture of chloroform and acetone shows two singlets

at ¢ 7.25 and 2.1 ppm with integral heights of 12 and 18 mm, respectively. The molar
ratio of chloroform to acetone in the mixture 1s

L. 1:6
2. 3:2
3. 1:3
4. 4:1

FARIEH wa UFAT F v BT F 'H NMR FIFEH Y Tehapt & §7.25
AT 2.1 ppm WY ATAT &, SR AT FAS FHAU: 12F4T 18 mm &1
AT A FereRt & WS FT AR 3T §

1. 1:6
2. 3:2
3. 1:3
4, 4:1
Al

1
A2,

2
A3

3
Aty

4

2.0

2.0

0.50

0.50
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The major product formed in the given reaction is

60 °C
.
Lo
2.
Y\ér/
3.
\Tr/\/
4.
\E;r\/
Ru sifdfrar & & yor@ scur #
Bl"z
hv
80 °C
1.
jj'r\/
2.
\(\ér/
3.
<Tr/\/
4.
\(Br\/
ALy
1
A2,
2
A3 3
3
Ay
4

2.0

0.50




In the gas phase, the correct order of hydride affinity for the given carbocations is

H3C{%CH3 ®
®
CHs CHs

A B Cc

A=C=>=B
B>C=A
C=B>=A
C>A>B

dra raear A, R FEfuaaat & v gssss aetar & a6 #4 &

HSC%)/CHB ©
®
CH; CHs

o L

A B [
1. A>C=>B
2. B>=C=A
3. C>=B=A
4, C>A>B

1
A2,

2
A3 3

3
Ay

4

Objective Question

45 701045 _ _
The EI (electron-impact) mass spectrum of CH3{CH2)2CN will show a base peak at

m/z value of

1. 54
2 26
3. 41
4. 70

CH3(CH2):CN I El (AGCH-UHIE) SodH WacH YR AR BT m/z A
feramam

54
26
41
70

Ll s




Objective Question
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Objective Question
47 701047

Among the following reaction(s), deuterium primary kinetic isotope effect is seen in

o ~F OH(D)
A. \©,H(D} _A U\,}
HD) H(D)
B. E( A i
0o o \ OH(D)
c. MOH{D} oy
1. Aand B
2. B and C
3. Only A
4. Only C
s sfafFaeh) & sgdftas mufas afas waeaf@s g dar
o™~ OH(D)
A~ t _H(D) 2 \@/v/
. H(D)
B. U A -
T
o o A OH(D)
c. MDH{D} _co,
I.  AJuWB
2. B@EC
3. Fae A
4 FaAC
ALy
1
A2y
2
A3
3
Ay
4

2.0

2.0

0.50

0.50




For the proteolytic digestive enzyme pepsin with an isoelectric point (pl) = 1, the
correct statements, among the following, are

It has many aspartic acid residues

It has many lysine residues

It is involved in the hydrolysis of peptide bonds

It is involved in the degradation of fatty acids

00w

A and C only
B and C only
A and D only
B and D only

bl o

UIEH S99 U Ui UiaH &1 90-lavd fig (p)) =~ 1 81 FE A4 udt
TUAE

3G dgd TS 317l 3(aLy §

U Tgd IS @A g

g UeTEE g4 & Sa-uhe § Qieifer g1 g

Tg 91- 3l & Fr=tienor & affifed g g

Fad A TYI C

%aa B aYT C

3. FA@ATUD

4, &Fad B dYUT D

2 0 W =

My =

Al
A2
fx3
A4

Objective Question

48 701048 o
The two energy levels (nx =1Ln, = 6) and (nr =3n, = 2) of a particle in a two-
dimensional rectangular box (potential is zero inside, and infinite outside) of sides L,

and Ly, are found to be degenerate. If L, = 1 in appropriate units, then L, is

2

el

3
4
6

fafasia ImaeR S (YT fasE 3ey U 3eed aEx) # TF FHOT H
ar wHs Fat waE (ne = Ly, = 6) FW (n, = 3,n, =2) A & §| AR
ST & WSS L, = 197 L, &, arL, &

1 2

2 3

3. 4

4 [
Al
1




Objective Question

49

Objective Question

50

701049

701050

s

3
My

4

. . . . 2.0

The correct set of possible term symbols for the electronic configuration 1522s52p* is
L. 'P1,7P2.*Po,*So
2. 'Po’PoPoPy
3. 'P1,7P2,’Po, S
4, 'P1.P2.*Po,’Py
AP A 1s22512p! & [0 GHT U Uelid! &1 91 Yead &
L. P1,*P2,*Po,*So
2. 'Po, P2, Po, Py
3. 'P1P2 P08y
4. 'P1,’P2, Po,’P)
A

1
A2

2
s

3
My

4

2.0

The following plots schematically show the variation of two molecular orbitals 1y
and 1), along the internuclear axis of a linear triatomic molecule A;B.

If the atomic orbitals corresponding to atoms A and B are, respectively, ¢, and ¢,

the molecular orbitals 1, and 1, have the form (all the coefficients are positive)

L. Yy =a;s + bipp + 104
Yr = azpy — by — 204

2. Yy =ayy + bipp + a9,
Yp = azpy — bpp + az0hs

3. Yy =ay s+ bypp + 14
Yp = azpy — bypp + 294

4. Yy =a,py+ Dby +a,g,
Yp = —azps — bapp — azpy

0.50

0.50




Objective Question
51 701051

A 3o & W RaRATES 30T 4,8 & ARAITRGT 3067 & @ ar
3fOas 3nfacdt y, 9T ¥, § INEa" F1 TaEaTHRT: a2fia £

afe AU A T B F deAAR RAMVas e FAA ¢, TUT ¢y B,
ad wfoas Hfdeet y, awr p, & w0 § (Th oms gae §)

L Y1 = a1, + bipg + 104
Yo = Qs — batpp — 204

2. Yy =a,¢,+bidg +a,d,
Yo = Qaps — bathp + a2

3. Y1 = a1, + bipg + 14
Yo = 0,0, — by + 0,

4. Y1 = a1, + biopp + ara
Yo = —azhs — b — azgpa

Al

A2

A3

Ad

2.0

0.50




The character table for the point group Dsn 1s given below.

Dan E [2C3 (z) 3C"2 | O (xy) 2S5 36y
Ay 41 |+1 +1 |+ +1 [+1 |- x>y, 72
A'r |+1 |+1 -1 +1 +1 -1 R: -
E' [+2]-1 0 |+2 10 (xy)  |(x*-yixy)
A"p |+1 +1 +1 |-1 -1 -1 - -
A"y |+1 |+1 -1 -1 -1 +1 |z -
E" |+2 -1 0 -2 +1 |0 [(Rs, Ry) |(x2,v2)
I the electronic ground state, BF has Dsn symmetry. Therefore,
2 = Sndumtl vention e 4 st s s Tt active c R sctiv
& = tumamtal it 7 st ot i el R
active.
Dy, g g & fow wetor arfersr e & oy €
Dan |[E 2G5 (z) |3C'2 | O (xy) 2S5 |30y
A"y |+1 [+1 +1 |+ +1 [+1 |- x*+y?, 7
Ay |+1 |+1 -1 |+1 +1 -1 |R; -
E [+2]-1 0 |+2 10 ((xy)  |(xXP-yhxy)
A" |+1 (+1 +1 -1 -1 -1 |- -
A"y |+1 |+ -1 -1 -1 +1 |z -
E" |+2 -1 0 -2 +1 |0 |(Rs, Ry) |(x2z,y2)

BF; goiagii=id e aewm # D,, gAfAfa w@ar g1 safev

1. ﬁvaﬁmﬂa;mﬁqg‘am%,agmmm

2. T H GHACT { A, HaE A g §, 9€ A @ IR WhHA & AR
& 4 wfea gl

3. 159 A9 GHAVT @ A7 AN A 9gan §, 9% A @66 2

4. mqaémﬂa"mﬁqg‘am%,agmakm-mm
afr o &




Objective Question
52 701052

Objective Question
53 701053

A4

In the Jablenski diagram given below, the initial excitation takes place from the
singlet ground state to the second singlet excited state, (S; — 5;). Match the
processes to the events marked as A, B and C.

s,
s,
S,
A
8
2 T
w B
e T,
c
Se
Electronic ground state
1. A Internal conversion, B: Fluorescence, C: Phosphorescence
2. A Inter system crossing, B: Phosphorescence, C: Phosphorescence
3. A Internal conversion, B: Phosphorescence, C: Phosphorescence
4. A Inter system crossing, B: Fluorescence, C: Phosphorescence

A foT Siaclieh 3IRT # YEIMA Seclolall Tohel 37T Iaedm 8 @l
THd Icdiold 3aET (5, - S,) H @t &1 A, B @ C @ T wwsl &
afsrarat &1 e i)

5 ———

S,

S, —

A
B
& B T
- T
[
S,
Electronic ground state

1. A 3iaR® §9=R0n B: 9fadiTed, C: FRaftT
2. A 3T dF wgd, B: FRRAITd, C: &It
3. A dReE F9=aRT, B: Fgﬂaﬁ?r, C: vfmﬁ
4, A:WHHW,B:H@I%,C:FET{%
Al

1
A2,

2
A3 3

3
Ay

4

2.0

2.0

0.50

0.50




Objective Question
54 701054

Among the following, the correct thermodynamic equation of state is

@)@,
2 @), -r(), -
s @), =r(),-r

Co@ ),

e & & w6 somefas g7 8
L (5,27,
2 (), =1(F),-?
s @), =1(F),-?
4 (F),=1(),-°
Al

1
A2y

2
I

3
Ay

4

At 298 K, a zinc electrode 1s submerged in an acidic 0.9 M Zn?* solution, which is
connected by a salt bridge to a 0.3 M Ag™ solution containing a silver electrode.

Given that Zn/Zn?* = 0.76 V and Ag /Ag* = —0.80 V vs SHE at 298 K, the initial

voltage of the cell (vs SHE) would be

0.01V
156 V
0.04V
153V

Ll B

v TSI selels 298 K WX U 3 0.9 M Zn*t Tdorae # & §) TE
ST e @RI ea Selels arel 0.3 M Ag* Taeraa & ofs1 81 e & 298
K 9 Zn/Zn%* = 0.76 V T Ag/Ag* = —0.80V vs SHE, 8T (vs SHE) $I

YEITA Aroeer grfr

0.01V
1.56 V
0.04V
1.53V

.

Al
A2
A3

Ad

2.0

0.50




Objective Question
55 701055

Objective Question
56 701056

2.0
Transition state theory was developed to explain the empirical Arrhenius expression
for rate constants. For a non-linear transition state with N atoms, the effective number
of vibrational degrees of freedom used in calculating its vibrational partition function
is
L. IN-6
2. IN-7
3. 3N -5
4. 3N-8
31 Faais & T ga@Efey smefAaw @i § saear #4 & e
HHACT Jraeyr Reuia Fa B an vooAeEt F ey sifEs
THAT FTEAT F forw w2 & =l Fufas w@daar & #fe dr sEr
HEAT SHHT HUlds AHST Beled T 0T F fow &
L. IN-6
2. IN-7
3. 3N -5
4. 3IN-8
A
1
A2
2
M3
3
My
4
2.0

The change in the entropy and the Gibbs free energy of a system are denoted by
AS and AG, respectively. For reversible melting of ice at | atm and 0 °C,

AS > O0and AG <0
AS>0and AG =0
AS=0and AG =0
AS=0and AG <0

T YOSl & Ui vd eq AFd Fofl & IRacsT I HAw AS a9 AG &
g &1 &F & 1 atm U 0° C 9 kAT foes & e

e e

1 AS>0 U AG <0
2 AS=>0 Tddr AG =0
3. AS=0Tar AG =0
4 AS=0TIr AG <0

0.50

0.50




Objective Question
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Objective Question
58 701058

Objective Question
59 701059

A4

If AzBy crystallizes in an fee lattice, with atom A occupying every comer and atom B
occupying the center of each face of the unit cell, the correct stoichiometry 1s

1 AB;

2. AB,

3. A;B

4 A;B

Al WA A Toheh FHITSCH & Yol Hlel T Td THAV] B Teheh TS
& Ucdd Beld T Fedl & GaNT UF foc Ao A.B, Freefara gar &, d@
wér TEaHEoAfT #

AB,
AB,
A,B
AB

el .

Among the following, the NMR inactive nucleus 1s
1 HN?
2. I1Pys
3. 24Mg|:
4

iy

o= &, NMR 3feha aifdrs &

1. 4N
2. S
3. Mgz
4, 28414
Al

1
A2,

2
A3

3
Ay

4

2.0

2.0

2.0

0.50

0.50

0.50




Three measurements of the lead content of a lead oxide nanoparticle sample yielded
15.67 mg, 15.69 mg and 16.03 mg, respectively. The standard deviation (in mg) 1s

0.25
0.15
0.30
. 0.20

UF A8 Ha1gs AIieihe & T # A8 3= 3 fiF AU HH: 15.67 mg,
15.69 mg AU 16.03 mg &1 §| A fddeH (mg #) §

B

0.25
0.15
0.30
0.20

all S

Objective Question

60 1701060 _ )
Consider the following two data sets: 4 = {x,, x5, ..., xp }; B = {dxy, A5, ..., Axy, },
where x; are independent random variables and A 1s a positive constant. The ratio of
the standard deviation and the average values for the data sets, ry = {% and 1y = %,
are related by

1 Ty =Ta
2 g =Tam
B = AJ{
3. Tg = Tad
4 g = 1,2

go1 &l il & W 9T FaR &4 4 = {x, x5 v xn ) B = {Axy, Axp, o, A2,
FEl x, Toad AEdg W 9ur 1 UF UAcAE TR 8 Adw e

vd 3iehst & Wt & v ded AW H O, = o o = A

wafod &
1 g =Ty
1
2 Ty =Ta3
3. g = 1yd
4 g = 13/
M
1
A2y
2
Ay
3




Objective Question
61 701061

Objective Question
62 701062

The correct order of second 1onization enthalpies, 1s

1. B>C=>N=>Be
2. N>C>Be>B
3. B>N>C>Be
4. N=B=>C=>Be
e e viedt & wd F4 &
I. B=>C>N=>Be
2. N>C>Be>B
3. B=>N=>C=>Be
4  N>B>C>Be
ALy
1
A2,
2
A3 3
3
Ay
4

Consider the following reaction scheme and the related statements.

disproportionation
BrF —_— Bry (g) + X (T shaped geometry)

self ionization . )
X > Y (cation) + Z (anion)

X. Y and Z have the same number of lone pairs of electrons.
Y has a bent shape.
Z is sp® hybridized and has tetrahedral shape.

On®mE

X is used as a non-aqueous solvent.
The correct statements are

A and B only

A and D only

C and D only
A, B, and D only

BN

4.0

4.0

1.00

1.00




Objective Question

63

701063

T 3fftfehar DT Ud Heftd daded] R fdaR &4

disproportionation
BrF —_— Bra(g) + X (T shaped geometry)

self ionization )
X - Y (cation) + Z (anion)

A X, YT z T UG SaacH W i G681 §9F 51
B. Y &IAHR B!

C  Zsp GPHRA ¢ TU IqTHADPI MR TG ¢

D. X U® Frof faeraes &1 ave war g 2

RHERIEE
1. Hdd A T4 B
2. &dd ATY D
3. &dd Cau D

4. HAd A B A D

Al
A2
A3

Ad

4.0
Among SF4, [Cl04]", FCIOs and [IF:]" the number of species having “see-saw™ shape

15

B R
o

SFs, [ClO4], FCIO; TYT [IFs]” H “SPHal" (see-saw) HIDH A TG drei Tiehia &t
e g

T I T
= b2

1.00




Objective Question
64 701064

Objective Question
65 701065

Among the assertions

UO;" is thermodynamically stable in water.
UO:*" is a hard acid.

The geometry of UO2*" is bent.

Qmmp

oXygen atom.

The correct statements for UO2"" are

I.  AandC only
2. BandDonly
3. B.CandD only
4. AandBonly
e sifFeat
A U0y S & ARG T8
B. U0, T& &3 3Fa ¢l
C. U0y & sufafy g 2
D. U & 5/ Ul 6d alil 3Mideel el THA0] & 2p Hifdeel & ary
ath & wfEafaa &
#, U0 & for wéY o §
1. Fad AawC
2. FaaBawD
3. Faa B CawmD
4. Fae A@u B
Al
1
2
i
3
Ay
4

The correct statements concerning H(CHB11Cl11), are

Its conjugate base is a non-coordinating anion.

It is a superacid.

o0 wp

It can protonate fullerene and benzene.

A and C only
B. C and D only
AB.CandD
A, B and C only

bl ol

Both the 5f'and 64 orbitals of U are involved in bonding with the 2p orbitals of

[CHBCly;] has a stable icosahedral geometry.

4.0

4.0

1.00

1.00




Objective Question
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Objective Question

H(CHB::Cli1) % ToIT Hel &4 §
ST H‘*}I}?ﬂ &R UF JTHGAT (non-coordinating) FOMTA &l

B. [CHBuCli] U Tt faRaweshd (icosahedral) SaTfAfa w@ar g1
C. 9§ Us HfJ 3% (superacid) g1
D. o R Td aolar 1 Wl T FFa 2
1. Fad Aaw C
2. FaaB CawmD
3. A B CamD
4. Fad A BawmC
ALy
1
A2y
2
Mg
3
Ay
4

A yellow-colored complex P upon addition of aqueous HNO; forms a very pale
violet-colored complex Q. Complex Q on reaction with NaCl forms a yellow-colored
complex R. The species P, Q and R, respectively, that are consistent with the above
observations, are

P = [Fe(H20)5(OH)]*"; Q = [Fe(H20)s)*" and R = [Fe(H20)s(C1)]**
[Fe(H,0)5(OH)]"; Q = [Fe(H20)5]*" and R = [Fe(H:0)s(CD)**
[Fe(H,0)s(NH;)]*": Q = [Fe(H,0)s(NH;)]** and R = [Fe(H:0)sCI]*
[Fe(H,0)s(NH3)]*": Q = [Fe(H0)]*" and R = [Fe(H;0):Cls]

el

P=
P=
P=

STel HNO; 1 @ il 37 & &l P & e @ U agd G $l Tt
HT TPl Q FAcT €1 NaCl F A Hpel Q JHBRAT FT T fiel Ta1 H1
FFe R S §| TS P, Q TAT R, S STAFA VETOT F HIA §, HAA:
g

. P=[Fe(H:0)s(OH)J**; Q = [Fe(H:0)s]** AT R = [Fe(H:0)s(CI)]**

2 P = [Fe(H,0)s(OH)]"; Q = [Fe(H,0)s]** T R = [Fe(H,0)s(C1)]**

3. P=[Fe(H,0)s(NH:)]*'; Q = [Fe(H,0)s(NH:)]** @T R = [Fe(H,0):CI]>*

4 P = [Fe(H20)s(NH:s)**; Q = [Fe(H20)s]** T R = [Fe(H20):Cl]

4.0

1.00
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Objective Question
68 701068

Given the spectral transitions for [CrFs]*~ complex as, 671 nm [*Az; 2 *Tz], 441 nm
[*A2: = *Tig (F)] and 291 nm [*Az; = *Tig (P)], the Racah parameter B' is closest to

2813 em™
1986 cm™
827 cm’!
213 cm

bl S

Hepel [CrFe] F forT et HHAT 671 nm [*Az > *Ta], 441 nm [*Az >
*Tig (F)] AT 291 nm [*As; D *Ti, (P)] & &| THT 9rgel (Racah parameter) B'

fAFcan ¢
1. 2813 cm’!
2. 1986 cm™!
3. 827 cm’
4. 213 em™!
ALy
1
A2y
2
Mg
3
Ay
4

For the Eu*" ion (At No: 63),

A, the calculated and the observed magnetic moments are in agreement with each
other.
B. the higher energy states "Fi and "Fz are populated and increase the observed

magnetic moment.
C. the 4f orbital is more than half-filled.
D. the ground state term symbol is "Fj.

Of the above, the correct statements are
1 A and D only
2 A and B only
3. Cand D only
4 B and D only
Eu' 37T (G0 §&AT 63) & fow
Tfiwfaa v oftia g st o gy & WAt W@
B. Fi @ 'F; & 3Tk FAl T M (populated) § IR g
3T Serd g
4 3nfaea 3 & 0w g
D. fow saeume feg Fo €1

s & ¥ TP

1. Faad Aam D
2. FadAGuB
3. FFgaCawD
4. FaaBawmD

Al

4.0

4.0

1.00

1.00




Objective Question
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A2

A3

Ad

4.0

Of the following assertions regarding the mechanism of electron transfer,

Al

B.

C.

D.

An outer-sphere mechanism involves electron transfer from reductant to
oxidant, with the coordination shells or spheres of each staying intact.

In inner-sphere mechanism, the reductant and oxidant share a ligand in their
inner or primary coordination sphere which assists in electron being
transferred.

In inner-sphere mechanism, an oxidant possesses at least one ligand capable of
binding simultaneously to two metal ions.

In inner-sphere mechanism, ligands of reductant are substitutionally inert.

The correct statements are

1
2.
3.
4

A and D only
A, B and C only
B and C only
B, C and D only

STl TR fFarafr o gafta Fee affsyat o

A.

oW

Al

A2

A3

A4

aew Aol Ghrafafer aeeadt |l @ uds Asdt # a9 @S &
T OIS § HFNERE B SolFcld FUEATRT FLT gl
Heel- FASAT TARTAROT F ITATS e ifFdadRas 39 3K
3ar WATAE GHaAdr Asd & SHIUS I WET Fd § S Sl
AT # TEEE £

e~ AZT TR & 3HadhRE :7 T F7 TF o6vs ot
UTq AT FY I s H WA g, @ g

HeeR- AT TIACROT & 30aras & dewg gioearesia sfrg
gl

e FUA §

Fad A Tur D
Fad A, BaamC
Faw B @ C
g B, Cawm D

1.00




Objective Question

70 701070 . . . . 4.0 1.00
Identify P and Q in the following reaction sequence

IMn(CO)s]” + CyH,Cl —— P _Dorkr 0

P = [(n'-C3Hs)Mn(CO)MCI] and Q = [(n*-C3Hs)Mn(CO)4]
P = [(1°~C3Hs)Mn(CO)4] and Q = [(n'-C3Hs)Mn(CO)«CI]
P = [(1°-C3Hs)Mn(CO)s]2 and Q = [(n'-C3Hs)Mn(CO)a]
P = [(n'-C:Hs)Mn(CO)s] and Q = [(n*-C:Hs)Mn(CO ]

bl ol

ﬁma@ﬁmm@mﬁPwoﬁmﬁ

- HMorh
Mn(CO)|™ + 1l —— = p 200 g

1. P=[(n'-C:Hs)Mn(CO):CI] T Q = [(n*-C:Hs)Mn(CO):]
P = [(*-C3Hs)Mn(CO)s] T Q = [(n'-C3Hs)Mn(CO):CI]-
P = [(n*-CsHs)Mn(CO)s]: TT Q = [(n'-C3Hs)Mn(CO)s]2
P = [(n'-C5Hs)Mn(CO)s] 4T Q = [(n*-C3Hs)Mn(CO)4]

ol

Al
fxz
A3
A4

Objective Question

71 701071 . . L 4.0 1.00
Five moles of [BoH14] react with two moles of BsHo at 85° C resulting in the

evolution of nine moles of Hz and the formation of a monoanionic borane cluster that

has a

1. Nido structure

2 Closo structure
3. Arachno structure
4 Hypo structure

[BsH,] 3T 9 AT BsHy % &6 &l & 85° ¢ oY JfAfRar = 9 & H,
ferprerr & 3R Uk HUTEAR @R TS (cluster) T §, rER T §
st
Forhar

oW N =




Objective Question
72 701072

Objective Question
73 701073

A4

Match the following complexes with their characteristics

Complex d-electron(s) Total valence electrons
(i) [WClg] (a)2 (x) 12
() [WClg]” () 1 (13
(iii) [WCL]* () 0 (z) 14

The correct combination 1s

1.

2.
3.
4.

(1) () (x); (i) (b) (y): (iii) (a) (z)
(1) (a) (x); (iD) (b) (2): (iii) (¢} (¥)
(1) (e) (2): (i1) (b) (y): (i11) (a) (x)
(iii) (e} (x); (i) (b) (z); (1) (a) (¥)

T Al 1 3o T A e AT

el d-SeiFgiaA(T) Fel FASTRAT gl
(i) [WClg] (a)2 (x) 12

(i) [WClgJ (b) 1 13

(iii) [WCIg]> (©)0 (z)14

e wA &

Lo (1) (e) () (i) (b) (y): (iii) (a) (2)

2. () (@) (x); (i) (b) (2); (i) () (y)

30 (D (e) (@) (i) (b) () (i) (a) (x)

4. (i) (e) (x): (3D) (b) (2); (1) (2) (y)

Al
A2
A3

A4

In the solid state, methyllithium is tetrameric and has a Li4 core. The correct statement

about the structure and bonding in methyllithium is

2.
3.
4.

3 g # Fuse e T (tetrameric) £ 3N Lis #T (core)

Each methyl anion is bridging between two Li-centres via 3-center-2-electron

bonding.

Each methyl anion binds to three Li centres via 4-center-2-electron bonding.

It possesses a 2-center-2-electron bond.
Each methyl anion is terminally bound to each Li-centre.

w@ar & Pusd PRga # grgar st gut F 9w A @ Fua g

1.

UAF AT HUTEA 3-Feg-2-3oidgld detel ganT aF Li-$hegl &

3 &t 2

T AUST UM 4-Feg-2-Selaciel aetsl garT de Li-Fear &

afte 2l
TE 2-heg-2-SolFciel &Y T Bl
T AUsd HUTEE Ud® Liheg O dAwad: 9Reey &1

4.0

4.0

1.00

1.00




Al

A2

A3

A4

Objective Question

74 701074 . . . 4.0 1.00
The electron paramagnetic resonance spectrum from among the following, which

represents a metal ion with S=1/2 in rhombic symmetry,

g u:;l | ] 9 v

EE 9:79y79; a9,

od ,_7\._ Ty

e = =

25 %

2o AL
MAGNETIC FIELD —s

1s

1. v

2. 111

3. 11

4. 1

fre T gecia e e FaeA A ¥ Fia @ AfFes wAEAT
# S=12 & WY TF U A A &

zy | I I m % v
s = 9 Iy O 9
% ‘}I ,_?\.— By ]
- q T
LT 4 T
2° L |
MAGNETIC FIELD —e
T Y
2. m
3.
4 1
Al
|
A2,
2
A3
3
Ay
4

Objective Question
75 701075 4.0 1.00




Objective Question
76 701076

The number of unpaired electrons in [CpaFe], [Cp2Ni] and [Cp2Co] complexes are,

respectively,
I.  0,0and]l
2. 0,2and1l
3. 0,1and2
4, 2,2and 1
[CpsFe], [Cp:Ni] T [Cp2Co] HFell # 3FHT golacliar T FEar FAer: §
1. 0,0 a1
2. 0,21
3. 0,172
4, 2, 2 gur1
Al
1
A2y
2
i
3
o
4

In the differential scanning calorimetry plot of a polyethylene sample (given below),
if the heat of fusion is 68.4 cal/g, the percent crystallinity of the sample,

Tw=133°C

Heat flow rate

(meals) area = DH,= 54.5 calig
Temperature “C
1s
1. 100 %
2. 55 %
3. 68 %
4. 79 %

4.0

1.00




U UrelgUgeld A F [9ieE wAdaTr SR ey A e )
afE AT FToA 68.4 cal/g B A 7ot T wferRra frecelaar ¢

Heat flow rate

(mealls)
1.
2.
3.
4.

ALy

1
M2
2
s
3
Ay
4

Objective Question

77 701077 . . .
Statements A-D below pertain to the given decay series,
238
QEA °
C D
R S .
0 Ve
mass number //
/
e
//
///
230 :
a0 E®*
atomic number
Al The radionuclhide (D) 1s formed by two successive f-particle emissions from
the radionuchde (B).
B. The radionuclide (E) 1s formed by successive f-particle and a-particle

Tp=133°C

area = DHy= 54.5 calig

100 %
55 %
68 %
79 %

Temperature *C

emissions from the radionuclide (C).
C. The atomic number of the radionuchde (C) 15 91.
D. The atomic number of the radionuchde (D) 1s 90.

The correct statements are

bl e

A and C only
B and D only
Cand D only
A, B and C only

4.0

1.00




Objective Question
78 701078

A By gwgeg A-D & 718 e Avl & wefaa #)

238
92 A
_/ .
2134 C D
Rpe— @ .
a0 e
mass number - -
rd
#
~
e
s
-
230 s
.
wE

atomic number

A RBantfEes gFass (D) 3AntFes ~gFamss (B) F & 3caieal
pafefre 3o A AT R |

B. If3anfeed ~g#azs (E) U3AfFea ~g7a1ss (C) & ScRicck f-
uifefre oo - afefFra 3ausa & & B

C. RBanfFa ~gFamgs (C) A WA F&d1 91 &

D. f¥antf¥es agFarss (D) H wAw] TEAT 90 B

e FUA ¢

1. Fad AdwC
2. FaI BawD
3. Faa CauwD
4. Fad A, Bau C
M

1
A2,

2

3
Aty

4

The correct statements in the following reaction sequence,

[OH] H-
CO, + p «=———— Fe¢(CO)s ——— P +CO
2 reaction B e(CO)s reaction A

excess [OH] Q

P
A the veo in P is lower than veo in Fe(CO)s.
B. reaction B proceeds via coordinated formyl intermediate.
C. Q is isolelectronic with Ni{CO)4.
D. P is used as a catalyst in water-gas shift reaction.
are
1. A, B and C only
2. B, C and D only
3. A, Cand D only
4. A and C only

4.0

1.00




Objective Question
79 701079

A Ru HfRr 3w & 7 FueT

HT .
co, + P =20 peco), —H - p 4 cO
reaction B reaction A

p _cxcess [OH] 0

A. P # veo, Fe(CO)s & veo & & &l
B. fafhar B wread wRAa Aeaadt garr wafdd @ gl
C. Ni(COuF @I Q THSAFAT &l
D. Sha-itg v 3@fkar & P & & 30E 1 aXg 9@ g
I.  FaAABIUWC
2.  FHIAB.CTAD
3.  FIAA CAWD
4. FIAATAC
1
A2y
2
i
3
Aty
4

For the four active metal centres in cytochrome ¢ oxidase shown below,

— —,

/ Cuy
190k
i Heme a ) ) p
T s0A 2204
" Hemea, )
___J-r,‘_/_a.s,i
( il Cug -\::
A, Electron transfer involves Heme @ and Cuys while Oz binding involves Heme
a; and Cug.
B. O: only interacts with Cug to form a Cu(II)-O;  species with no role for both
the hemes.
C. Heme a 1s 5-coordinate species with an axial His ligation.
D. Cup 1s a monomeric 3-coordinate species while Cu. is a dicopper species.

the correct statements are

A, B and C only
C and D only
B, C and D only
A and D only

el N

4.0

1.00




TIEENH ¢ RAZE H TR A o1 F 1 0 oy & e e

-

ocuy
. _I\.x__ ‘__F---')
janh T
_,,-—'__ e
) Heme /1 -
T soA 2204
Heme a; ,\'
— 454
/’--__ T

A B ¢ T Cuy WWﬁﬂﬂiﬁa%ﬁ%ﬁﬂm ddl Cug
Sffaqfter gt & =fid g

B aFl ¢ B o yftler & 9 3gd € weid 0. Fad cuy § b
T Cu(l)-0, TS T

. His & TP el Yo & 1Y €W o ure-guead wiefe g

D Cu UF Umad! dA-guad widfid § §afd cu 6 REWR

wiifter
YA E
1. HAA A Badl C
2. ®HAE@ CAU D

3. &dd B Cau D
4.  $HAd ATYI D

Al

A2

A3

Ad

Objective Question

80 701080 . . . . . 4.0 1.00
The statement regarding the properties of Type 1 Blue copper proteins that is true is

1. The Cu(II) centre 1s bound to His and Cys amino acids only.

2. In the EPR spectrum, the Aj value in Blue copper proteins is greater than the
Ajvalue of free Cu(1l) 10n.
3 There is an intense absorption band in the electronic spectrum at

Amax = 600 nm and Emax = 100 times greater than the &m.x of aqueous Cu(Il) ion.
4. It exists as a pair of Cu(II) centres.

TISY | S HIR WIEHl & 0N & Hallerd 9gl U

1. Cu(ll) %= Had His YT Cys AT 3t A 93 §1

2. A ATIIDIY HATE WaCH (EPR) H, s SR UIEHIH A, &1
TF Had A Cu(ll) & A, AF & 3118 B

3. ZddelFe WaeH ¥ U Uad SN §8 A= 600 nm W g 3R
Cu(ll) THAF enen DT TS FHBT £ = 100 T[ON I B

4. "B Cu(ll) H5I > U gH B e A |




Al
A2
A3
A4

Objective Question

81 |[701081 ) ) ) ) 40 100
The mechanisms for the formation of molecules A and B involve, respectively,

o}
hv hv
sensitiser o =
o
A B

oxa-di-nm-methane rearrangement and Norrish type I cleavage
Norrish type I cleavage and oxa-di-n-methane rearrangement
oxa-di-n-methane rearrangement and Norrish type I cleavage

e

Norrish type I cleavage and Norrish type II cleavage

A @ B SO & aw o aRwd Bttt s ¥

8]
hwv hw
sensitiser o =
(0]
A B

1. 3ieErsm-- Al qafdeard vd AR es9 11 f&eee
2. AN Ty 1 fees qur sifear-ss-n-Pde gafdears
3. e A qeAfdeara aur AR ey 1 f&eere
4. AT €9 1 fReas U AR @gg 11 A=
Al

1
A2y

2
A3

3
Aty

4

Objective Question
82 701082 4.0 1.00




The major product formed in the given reaction is
O t-BuCl (2 equiv)
OH anhyd. AICl,

G OH CH,Cl,, 78 °C

e s ®)] ™
= I I m
c =

2. . i OH
t-Bu
t-Bu
.,
oo
t-Bu
t-Bu I l OH
4.

few arv sfHfrar # @ FgET 3o §

t-BuCl (2 equiv)
OH anhyd. AICI;

O OH CH,Cl,, —78 °C
t-Bu
L ‘ OH
O OH
t-Bu
t-Bu
‘ E OH
2‘ OH
t-Bu

t-Bu
3. l [ OH
<08
t-Bu
t-Bu . l OH
4.




Objective Question
83 701083

Al
A2
A3

A4

The major product formed in the given reaction is

COMe 0.95 eq. KOH
o (70N i

“COMe MeOH, H,O
CO;Me
1 HO!
“COH
CO.H
2. Mao—g
“CO.Me
COEME
3 MeQ
“COzH
COH
4 HO:
“CO:Me

& a1 fafrar # & e 3oe §

CO:Me 0.95 eq. KOH

HO' _—
"CO,Me MeOH, HO
CO,Me
1 HO
“CO.H
CO.H
2. MeO
"COQME
COsMe
3. Meo—g
“COozH
CO:H
4 HO: _
“CO.Me
M
1
A2,
2

A3

4.0

1.00




Objective Question
84 1701084

Objective Question
85 701085

A4

The intermediate involved in the given Etard reaction is

©/ CrO,Cls ©,CH0

9
0-Cr-OH
0

9]
X
&5

(ISI
O'QI'CI
OH

o-Cr-cl

0-Cr-Cl

iq 9,q ¢

(Etard) 3f@fRar & afFafaa Aogadt &

OCHB CrO;Cl, @,wo

%

1. ©/\O Cr OH
5. ©/\O Cr cl
3. ©/Lo Cr-Cl
4. @f\o Cr Cl
ALy

1
A2,

2
A3 3

3
Ay

4

4.0

4.0

1.00

1.00




The major product(s) of the given reaction is (are)

A-di -
BnO/\I/\‘OH 3,4-dihydro-2H-pyran
Me PPTS

a mixture of diastereomers
a mixture of enantiomers
a single enantiomer

el LS

a single diastereomer

& a5 affFar & gEa see B

Bn 0/\1/\ OH 3,4-dihydro-2H-pyran
Me PPTS

1 yvfafedr Bfew geamEgat &1 v Raor
2. wfafed Rfes gaegat & o Fsor
3.  ©% tsa wfafEdr Bfew gaEas

4 T The 3wiafEer BfEw gama

Al
A2
A3
A4

Objective Question

86 701086 4.0 1.00
The major product formed in the given reaction is

LG\’ AgNO4
N

MeOH

Cl
! Lﬁ\f one
NH




Objective Question
87 701087

& a5 sffF # R ger s @

Ay
N

MeOH

|
1 LE]-YOME
NH

Al
A2
A3

A4

; . 4.0
The correct set of reagents required to convert ethyl benzoate to ethylbenzene is

1. (1) MeMgl (excess): (2) HiO™: (3) 1,2-ethanedithiol, BFyEt20; (4) Hz, Raney
Ni

2. (1) Me2TiCpa; (2) H;O™; (3) 1,2-ethanediol, BF+Et20; (4) N2Ha, HaO:

3. (1) Me;TiCps; (2) H30™; (3) 1,2-ethanedithiol, BFyEt:0; (4) Ha, Raney Ni

4, (1) EtMgl (excess); (2) H;O™; (3) 1,2-ethanediol, BFsEt,0; (4) N:H, H205

e Seiue &1 VTSI & SUiaRd 39 & U smawad siiewe! 1 g8l
R

1. (1) MeMgl (34¥); (2) H:0"; (3) 1.2-3UTSTEUISHTE, BFs E120; (4) Ho, Raney
Ni

2. (1) Me>TiCpa; (2) H;O%; (3) 1,2- 3USTE34d, BF; Et,0; (4) NoHy, H,0,

3. (1) MesTiCp2: (2) HsO"; (3) 1.2- §UTSTSuRE3id, BFyEr:0: (4) Ha. Raney Ni

4, (1) EtMgl (31f%@); (2) H:0"; (3) 1,2- SUTETSaild, BFyELO: (4) NaHa, Ha0,

1.00




A4

Objective Question

88 701088 . . } . 4.0 1.00
The major product formed in the given reaction is

3 p-TsOH
/| + PhcHO

)

N N
H H
Ph
- —

;4
$

)

N NH

b
Zz

H

& a5 ffF & R ger see @

W p-TsOH
+ PhCHO

N

H

(2 equiv)
Ph
L NN
| I
N N
H H
Ph
2.

b
Z
ﬁ
ZJ’
e

H
Ph
. ¢
O E % NH
ALy
1
A2,
2
A3 3




A4

Objective Question
89 701089 . . L 4.0 1.00
The correct expression for the rate of the given reaction is

(o]

NaOH i L
Ph)& fo o P od + Ph—=—H
Ph 20,

Rate = k[ketone][HO ]

Rate = k[ketone]* [HO]

Rate = k[ketone][HO

Rate = k[ketone]

& 78 3WF & T ¥ v wdr e §

el B

o] o}

N, ear T
1. &7 = k[FrR&|[HO]
2. &< = k[ HO
3. & = kFE|HO
4, gt = k[FrE=]
Ay

1
oF

2
Mg

3
Ay

4

Objective Question

90 701090 4.0 1.00
The major product formed in the given reaction is

CrCly, NiCl, (cat.)
DMF, RT

+ PhCHO

TIO™ "CygHz4

CiaHz




Objective Question
91 701091

& 718 IffRr 7 T eT s &

CrCly, NiCl, (cat.)
DMF, RT

+ PhCHO

TIO™ “CygHo

CioHz

Al

A2

A3

A4

4.0
The major products A and B in the given reactions are

mCPBA EBUD i. NBS, H:0 B
Me ii. NaOH

'Bu

1 A=B= D
Me o
‘Bu Bu

2 A= . B=
Me "o Me' o
'Bu Bu

oA T = D,
Me (¢ Me' "0
Bu

4. A=B= D
Me o

1.00




Objective Question
92 701092

ar a1¢ IRt # FHEw o9 A T B §
'Bu

mCPBA D i. NBS, H,O B
Me ii. NaOH
. ‘Bu
A=B= :O
Me 0
Bu ‘Bu

(S

=

n
=
1)
o

m

n
=
O;

Al
A2
A3
A4

The intermediate A and the major product B formed in the given reaction,
respectively, are

Br heat
[a] B
Br
) Br. o B Br. Br
1. A= o B=
Br
S}
2. A= Q%Br B= Q,Br
Br
Br
B= Br
. O
=

o

Br

Br

4.0

1.00




Objective Question
93 701093

& 13 fAfhar & fRfaa #Aegadt A aur #&g 3c9ic B #A: §

(P ety .
Br
Br- Br
Br
S}
2. A= O\%}Br B= @YBr
Br Br
Br Br
Y oerr, vy
B
A @
T A= CL%B' B= C%
Br

Al

ol

o
=

A2
A3

A4

Alkylation of lithium enolate P occurs through a

chair-like transition state and the major product is N
chair-like transition state and the major product is M
twist boat-like transition state and the major product is M

bl e

twist boat-like transition state and the major product is N

fafas sefae P & tfowas aar 2, e

1. ﬁﬁwmwa@mn%
2. Fl SR HHAVT IHEEAT AT AT 39 M §
3.  =uEde Al S @HEAVT IEET G 7E 309G M §
4.  cEEd St S WEAOT AT d9T 7ET 396 N E
ALy

1

4.0

1.00




A3
A4

Objective Question

94 701094 ) . . i 4.0 1.00
The major products A and B formed in the given reaction sequence are

N Ph

B-0
o By  (cat) NaOH
_ A _— B
Ph™ "CCly BH, NaMN;
HO H H Ns on
] A = B = phAI.(
Ph™” “CCly
o]
H N
H OH wpd
L OH
2 A = ; B = /ﬂ.r
Ph/(GCIg Ph
o]
HO H Ny H
3 A. B - F,h/{n,OH
Ph™” ~CCl,
o]
) H OH Ng H on
. A = i B =
F-h/(‘ccn3 Ph/ﬁ[g

&ras s FA A AR e e AT B €

N Ph

B-0O
o Bu  (cat) NaOH
- _— B
Ph™ “CCl; BH; NalN;
HO, H " o
] ﬁ = B = phAn/
Ph™ “CCl,
0
H N
H OH wpd
OH
2 A = s B = &r
Ph/(GCIS Ph
0
HO H Ny H
3 A= ; B= opp OH
Ph”” CCly
0
Ng H
H OH 1
4 A = ", B = /'QH/OH
Ph/<CC|3 Ph
0
ALy
1
A2y
2
A3




Objective Question

95

Objective Question

96

701095

701096

A4

. . . .. 4.0
The major product formed in the given reaction is

O —
+ e
0,CCF5

1. %\/Sim%

MesSi

S %

& =fr e 7 e e 3o §

MeSi
ZnCl,

+ —_—

0,CCF,

1. SiMes
Meas;
3‘ %

Al

1
M2
2
A3 3
3
Ay
4

4.0

1.00

1.00




Objective Question

97

701097

The difference between the lowest energy and the next higher energy conformers (in
keal mol™) of meso-2,3-dibromobutane is

Given: Gauche mteractions (keal mol_]): MeMe = 0.90; Me/Br = 0.25; Br/Br = 0.75
1. 1.40

2. 1.65
3. 1.90
4 0.50

TRl-2, 3-STasMIeIe & FETH ol 9T T 3o Sel GEulsf & o9 3R
(kcal mol ™! -Ef:l %

e 8: MY (Gauche ) SFITIHATT (keal mol™): Me/Me = 0.90; Me/Br = 0.25;
Br/Br = 0.75

1.40
1.65
1.90
0.50

el .

In the given reaction, CH:=CHS(O)Ph 1s a synthetic equivalent of

SOPh heat
+ B —
SR AE?

1. ethyne
2. ethene
3. ethane
4. ketene

& 1§ @R A, CH~CHS(0)Ph U Heerdl Jodier §

SOPh  heat
+ —_—
O r A7

1 TUTIA &
2. i &
3. T T
4 $réeT F
Al
A2

A3

A4

4.0

1.00




Objective Question

98 701098 ) . . L. 4.0 1.00
The major product formed in the given reaction is

T Me,CuLi
"OAc
Me
e
“Me
Me
e
“OH
Me
awe
Me'
Me

& a5 s # g 7ea so0e @

Me
Me,CuLi
"'OAc
Me
o5
“Me
Me
e
“'OH
Me
3.
Me'
Me
4.
Ay
1
A2,
2
3
Ay
4

Objective Question
99 701099 4.0 1.00




Objective Question
100 701100

The major product formed in the given reaction is

RuO; (cat.)
o NalO,
Ph—=Me
Me
Ph/ﬁ(
1 o
0
2 e
Ph—=—CHO
3.
0
4 Ph)-KrfME
0
& a5 s 7 fefe [eg 3ee §
RuOy (cat.)
o NalO,
Ph—=
Me
1 Ph Y
0
0
2
Phk/ME
Ph—=—CHO
3.
0
|:=|1Jiﬁ-(""'e
0
Al
1
A2y
2
Ay
3
Ay
4

The given reaction proceeds via

o H O
heat

+|0 o]

o H o

A [1,3]-H shift followed by [4+2] cycloaddition
A [1,5]-H shift followed by [4+2] cycloaddition
A [3+2] cycloaddition followed by hydride shift
A [4+2] eycloaddition followed by alkyl shift

el N

4.0

1.00




Objective Question

101

701101

& 915 AR e ael &

0 H O
heat
o} H o

1 T [1,3]-H Reee & arg [4+2] whadged &
2. & [1,51H fawume & ae [4+2] ThEEged §
3. U [3+2] wHEEFAA & a6 geges Aeaea &
4 Th [4+2] ThaEGe & ale Woshel faeues &

4.0
The operator for the square of the angular momentum for an electron in a hydrogenic

atom is given below.

oo _pel® g2 1@
= W lggE t oW gt Ghg 3ge

A correct form of the angular function for the p,. orbital 1s

sin @ e2i%
sin @ e'¢
cos @ el®
cosf e?l

1
2
3
4
& SRS YA & Joide & foTt HIvig W3 & 3 & e yaras §

o A R S
—_—t O —  ——
FrE 96 ' sin?8 9¢)?

p, BEH & [T DIV B &1 Fel TU ¢

I2=-h

1 sin 8 e2i¢
2 sin @ e'¢
3. cos 6 e!®
4 cosf e?l

1.00




Objective Question
102 701102

Objective Question
103 701103

A4

The result of applying the operator

bl

~iaf/h 45 the function f(x)is
dfix)
+a -

fx+a)
df(x)
dx

flx —a)

Telel f(x) W FATelh e~ @P/" P FIE] FA F IROMA

1

2.
3.
4

Al
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A3
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For the Hamiltonian operator = %pz + A%*, the best choice among the following

trial variational wavefunctions for estimating the ground state energy is

2
3.
4

%ﬁﬁmmﬁzﬁﬁhxfﬁﬁﬁvmmﬁmﬁ

dfix)
+a —
flx +a)
_ o drix)
a dx

flx—a)

1
x%+a?
a
xZ

18

1
(x2+a?)z

fore Aeafaf@a e TSl woet F & dsead Aeeq &

1.
2
3.
4
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A4

A perturbation "= Vo(3cos?e — 1), where V; is a constant, is applied to a rigid
rotator undergoing a rotational motion in a plane. The first order energy correction to
the ground state 1s

L2y,
1

PR
1

ER

4. v,

S gHAA T Ui T1fd $A ard U ©¢ I0fh W TH &Y (perturbation )
A’ = V,(3cos?¢ — 1), Te1 V, U Fadics g, TS ¢ | FEa saen s
for wem Fife Fof whem B

el A e
1
o

The tunnelling probability of a particle with energy E incident on a potential barrier of
height ¥y and width L is given by the expression

E; E
T(E =15—(1——) -2kt
(E) T v e

where k is a constant. For a certain particle with £ = ? the tunnelling probability
was found to be 1.6 x 1077. If the width of the potential is halved, then the tunnelling
probability will be

L. 3.2x1077

2. 80x107*

3. 6.4 %1077

4 32x107®

V, 318 T L 95 F s g 9k W 3m9fad E S & UF T &

E( E
T(E =15—(1——) —2kL
(£) A AN

%,aﬁkwﬁaﬁﬁﬁlwﬁﬁaﬁwﬁﬁﬁsz?a;ﬁq@m
qifAhar 1.6 x 1077 9=y | afe fera $r dieg smi & ardr &,

a. -
L. 3.2x1077
2. 80x10™*
3. 6.4 x 1077
4. 32x107°
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4.0
The energy level diagram for the m —molecular orbitals of the eyelic C3H; radical is

given below.

_2__
i b
(=]

21 o+
=
=
w 1+
24 ——

The delocalization energy of the molecule in the ground state (in units of §, where § 1s
Hiickel’s constant for interaction energy) is

3

BN

1
0
2
T C;H, JAD S 1 —3HMUaP Dbl P AU FHoll TR HRE 1 A gl

=2+

E (units of B)
(=]

s saenm # o] A uEEReT I (B % AEe A, @ B
HeAathar Sl & T goher (Hickel) frais §) &

3
1
0
2
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Sym-cubane-da, the structure of which is given below, is a bi-substituted isotopomer

of cubane, where two hydrogens are substituted by deuterium.

D

D

The point group of this molecule is

Dian
D}d.
C3v
CZIL

Sym-Fg@al-d>, TSR dxaar e & 71§ &, FgaaT F1 v gf-sfaruia
garafas €, Sl & ggiee @ 3gefiae qanr wfawafa fear g

el

D
D

8 3] F1 favg we ¢
1. Dan
2. Dsg
3. Ciy
4. Cop
A

1
A2,

2
A3 3

3
Ay
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The vibrational energy for a diatomic molecule is given by G(v) = (U+E) Ve —

z
(U +§) VeX,g, where v, is the fundamental frequency and x, is the anharmonicity
constant. The infrared spectrum of Be0O molecule in an excited state shows two
transitions at 1078.48 cm™' and 1062.42 ¢m™!, identified as transitions between
vibrational levels 2->3 and 3->4, respectively. The v, and v,x, (in em™!) for BeO
molecule in this state, respectively, are

1126.66 and 8.03

1030.30 and -8.03

1174.84 and 16.06
1078.48 and 8.03

el S
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2

Eﬁ?aﬁqmmlﬂ?ﬂﬂ;ra?WWE‘[G(U):(U+§)VQ—(U+%) VoXe, GANT
& 7 &, S v, Ao IR U x, 3T RS §1 o seafed
JAEAT A BeO U] HT HaRFd FTIFCH, FUA FRI 23 AT 3>4F @
GHAUT & T H ggd= TF & THAUT H HAM 1078.48 cm ™ GUT 1062.42
em™, @Y WEld #ar &1 S 3FEA H BeO Hﬂlﬂ?fﬁ‘ﬂ Ve dAUT vex, (cm™!
) AT, §

1 1126.66 o= 8.03

2 1030.30 T -8.03

3. 1174.84 dur 16.06

4 1078.48 T 8.03
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Acetone undergoes photodissociation upon absorption of 330 nm light. Exposure of a
gaseous sample of acetone to a radiant power of 20 mW at 330 nm for a period of 3
hours results in the photodissociation of 75 pmol of acetone. The quantum yield for the

photodissociation, assuming all the light 1s absorbed, 1s

1.26 x 10~*
126 x 1071
1.26x 1073
1.26 x 1072

330 nm VBT & AWV W THIEH &1 USHRIdued gidl gl 3 U &f 3@fd &
R0 330 nm W 20 mW P U fafhor Afda & WiieH & UF TR T & U
T F R THIEH & 75 pmol &1 YHRIAES gidl g1 H9Ul YHI=1 &I saxiid
T R yehrfdged & fore gare afdl &

el

1.26 x 107*
126 x 107t
1.26 x 1073
1.26 x 1072
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A particular sample of polymer has 100 chains with molecular weight 1000, 200
chains with molecular weight 10000, and 200 chains with molecular weight 100000.
The polydispersity of the sample 1s

1.485

1.970

1
2
3. 2.068
4 3.532

geid & T AT A 7 1000 HUBFHR 6 100 H@erd, 10000 HUPFR
#T 200 S@TT FTUT 100000 IHOHR FT 200 H@AT §| A H

TgaReiar

. 1.485
1.970
2.068
3.532

B

An ideal gas with an initial pressure P and volume V undergoes an isothermal and
reversible expansion. If the change in entropy due to this expansion 1s AS, the
magnitude of work done by the gas is

nRAS
nRAS/PV

PVAS/nR

PV/nR

GRS S P OUT 30T V & I U 37EeT 3 T GHdaT aur IchAvir
TER # ol ¢ A AS §F FOR § Ugrdt # Fgena €, o 3 g@Enn e
AT HIY FHr AT E

bl S

1 nRAS
2 nRAS/PV
3. PVAS/nR
4 PV/nR
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Consider ammonia to be an ideal gas, with each molecule of ammonia occupying an
effective area of 7 A2 on barium fluoride surface. The adsorption follows the
following isotherm.
z 1 N (c—1)z
(1-zv ¢V, cVin

where, z = £, ¢ is a constant, and Vi, the is monolayer capacity (volume of the
o

adsorbed gas) at STP. The plot ufﬁ against z gives the intercept as

4.66 x 107* em™ and slope as 0.0761 em™3. The surface area of adsorption (in m?)
is close to

245

25

332

1.9

Iferar v Iedt A A §1 s & ads 3] aRew weikmss
Hag W 7 A2 & uF uHEr S0 odr gl sAfrver Feateaf@a aearh &
FAEIOT HT B

el

z 1 +(c—1)z
1—2V ¥y, ¢V,

agi,zzﬁ,cwﬁam%ﬁ%,amvm, STP G UHIV[IIA &TAT (Jaiisd
@ s §1 —— & Fey z F 3@ 4.66 x 107 om™? HA:WS

{1-z)V

& &9 H aU 0.0761 em™* A F T A & g1 HERMEOT FT gET &b
(m? #) Toos Tec &, a5 &

1. 24.5
2. 2.5
3. 332
4. 1.9
Al

1
A2,

2
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3
Aty
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The phase diagram for a one-component system 1s shown below.

T—

The number of degrees of freedom at the points marked a, b, ¢ and d, respectively, are

2,0,0,1
1,3,3,2

Ll B

2,1,0,1
0,1,2,1
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Th-tesh A9 & foIT gaer 3ma A g 74 &

T

P
T—
Riffea gyt a, b, c a0 d, T FadTaT PR K dear Fow, ¥
1. 2,0,0,1
2. 1.3,3,2
3. 2,1,0,1
4, 0,1,2,1
Al
1
M2
2
3
Ay
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Consider four non-interacting *He atoms, each of which can occupy three energy

levels of energies 0, a and 2a. The number of microstates having total energy E = 3a
is

tall S
(S8

IR HARAHAREA *He TRHUS WR faR Sif6e, 598 yde WAL 0, q,
TUN 2q FHoArHl F A ol TRI BT TEW IR DA ¢l FASHME =3a &
Gemsrawriisii o @E g

4
12
2
1
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A three-state system with energies E = —&, 0, +£; is in a thermal equilibrium at a
temperature T. If fg, = x, the probability of finding the system with energy E = 0 is

[recall, coshx = %(ex + e_x)]

Eal

(2 coshx)™
% cosh x

(1+ 2coshx)™!
14+ 2coshx

T A9 W, E = —&,,0,+£, Sol13i & A4 T di--3@w1 e ardig arg 7
BT pe, =x § TFHoll E =0 dTdd Fdr B Bio &1 Wik 81
[ﬂ‘l‘ﬁ!‘@,coshx:%(ex+e‘x)]

BN

(2 coshx)™?!

1
s cosh x

(1+2coshx)™?!
14+ 2coshx

4.0

Consider the cell, Pt|H.(g,pM)|HCl(ag)||AgCl(s)|Ag., and the corresponding cell
reaction 2 AgCl(s) + H,(g) — 2 Ag(s) + 2 HCl(ag) where, p® is the standard
pressure. In terms of the molality b of HCl(aq). and the mean activity coefficient y,
the Nernst equation for the cell reaction is

Eal

ae,

ZRT

E = E,— ZZin(yb)

E = E,— — In(yb)
RT

E = E,— — In(yb)

E = RT

E, — = In(2yb)

Pt|H,(g, p®)|HCl(ag)||AgCl(s)|Ag T Fard el fAfEar

2 AgCI(s) + Hy(g) — 2 Ag(s) + 2 HCl(ag) <T@, p° #AFF @ & W AR
AT HCl(aq) & AT b aur Aed WFAAT AUTF ¢ F 9@ A A
I@fEa & e ae 8 aiewor &

bl

Al

A2

= E,— =In(yb)
o — = In(yb)
= Ey— 5 In(yb)
= E,— = In(2yb)

m m m m
Il
m
|
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The transference number of the hydrogen ion in an aqueous solution containing HCl

and NaCl is 0.5. The limiting molar conductivities of H*, Na* and Cl™ are,

respectively, 350 x 107* Sm2mol™!, 50%10™* SmZmol ™' and 75 x 107%
et -

Sm*mol™". The ratio of the concentrations of HCI and NaCl, namely ac 'S
10

1. o
11

2. -
5

3. o

.

10
HCl YT Nacl ¥ T U Saiid faera- | gTggled 3 &1 S-S 98411 0.5
T HY, Na* TUT i~ & UHd o) I1dedt HHY: 350 x 10~* Sm2mol ™,
50 x 10~ Sm2mol~* AU175 x 10~* SmZmol~* §l HCl TUT Nacl Pt Higaraii
[Hci]
ﬁﬂmﬁ' G-IQITT:[ [Nacl] %

WM
I
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The rate of an acid-catalyzed reaction in aqueous solution follows the rate equation

given below.
v = k[X*][Y?7][H7]

The rate constants for the reaction at ionic strengths of 16 mol L™ and 9 mol L™ are
kq and k;, respectively. The value of log (%) in the units of the Debye-Hiickel

constant, B, 1s

. -2
4

2 5

3.0 16
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el faeaH | U srd Iaid i it &R FAfaiaa wieto &1 siueH
E2Gi

v =k[X*][Y*7][H"]

16 mol L™! TUT 9 mol L=t I 3Mafs fdgadi W i & for o= Fadis
PHHY:  k, T k, €1 SIA5-8HA (Debye-Hiickel) Fdid, B $1sHRai g
Iog(t—:) FHAAE

1. —2

2.

m|-l=-

—_
(=,

3.

o

4. —4
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. dfa . L .
A reaction follows the rate law L k|A]?. Starting from an initial concentration

dr
|A]g. the time taken for the concentration to reduce to [':i. namely the quarter-life of A,

s

2. ﬁ
. =2
4, ﬁ

U Siffan R Fram — L2 = k(4)2 1 SuTer el § 1 IR Wil (4], &
TE TG, WA @1 L2 o o e F forg forn T W srefq 4 @
Tquf Sfiaere @

Ink

1 —
2

1

klalo
Inz

3. -

3
klAlo
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A4

The number of cation vacancies per mole, when NaCl is doped with 107 mol% of
BCl, is

12.046 x 1073
12.046 x 10'®
6.023 x 10%°
6.023 x 10'®

bl L

ST& NaCl Y BCl; & 103mol% & &1 AT (doped) AT STar & ar
ufa Are wemas Rigaest & e @

1. 12.046 % 1023
2. 12.046 x 108
3. 6.023 x 102
4. 6.023 x 1018
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