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Module Name : CHEMICAL SCIENCES
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Sr. | Client Question . .
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No. 1D

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

S5

.81
3.86

4.91

Uh AN P 4 17 J G/ S1dl ¢, dd dg 392 H faursd gidi 81 afd N &i 98 I fauiferd
feb T STU 1 AN a1 s

1.69

2. 81

4.91
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Objective Question
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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

] ]

A |

(55
-1

38

4.9

i feu U St (912) & a7 &l 1 9 o ddb B a3l ¥ YARIGHT foH1 39 TRg R T[T 6 [
SADT (T3 H1) AT &l ATe! Ufdadid 119 23 B, 3R 3 Wi 24 51 g it | A sifed
[T T & 39H B Ul U g2
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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
L

3.

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

4. C is the shortest and A is the least smart.

R
Tel

1

5]

%)

4
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ATl A.B. ¢, IRD T . D Y& ¢ [hd D Y IR §1 B. D U &l g [ D U AR
|A, cHTEI A g fbd c UaqR Bl dd 30 ¥

. AYSY {671 B 3R B Y9 HE AR 3|

. B 9 671 8 3R ¢ 999 $9 IR o
.B Yol {71 3 3R A 9 HH IR 3

.C Yoy fTH1 B 3R A 99 H IR 3

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

343
2

6a’
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2.0

0.50




Teh ¢ YT a1l Fafid Weys & eidd< &l 49k §

343
| BNE
P
2. 6a?
3. 7a’
3
4. 2,2
4
Al
1
M2
2
A3 5
3
Ay
4

Objective Question

5 701005 2.0
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

U 50 59 Yol dTcl U 94 DI [ddR &< | 3 A1 37 Uld & & Ugld, 39 10 59 Yoil arel g4l
o 1e fGaT 1 81 3 10 $d Yol Tl [ 941 & HH-Y-HH al Beld ard oiil?

1.56

2:36
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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%?

1.1
2.2
3.3
4.4

U faaneif & @: fafiys wAt o ureieh! o1 UfarRIeer 9:10:11:13:14:15 & 3uTd & g | afe; Wrediep!
@1 371d Yiq=Iadl 60 © of faamif = fava T o 60% ¥ i8I 3 Ui by 2o

|

20
a4
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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 Y 7d Gl UhR &I TR A 3R B, ST S1AT 40 = Ul b1 d s0 T Ul fobam oo o,
! T faoan T 411 99 faY07 &, [S79E 2y A BT 9T 500 1601 21, 10% A4 & 91y
88,000 % H s TRI1 1| o 7T {8401 H Frd B fdbad fahaiumg 2

1. 1200

2. 1300

3. 1400

4, 1500

2.0

2.0

0.50

0.50




Objective Question
8 701008

Objective Question
9 701009

Al
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A4

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 4G J U g1 GO 3{R™ B, U 3600 Ul & FABR U4 TR A 3R B HHL: 4 U 3R 6
i/ &1 il 9§ aféundd fGn § grsd €1 Uy R U <ch Ui did g1 A Gls- & faxr fqudid
R dMHad Glsdl gl Gls SIR™ $H & fhd- Ydbs U4ld d Ul §R Ul GOR &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 8%8 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

T 8+8 YA a1S Bl a1 & T2 1 el aropfaat 7§ St eifdearae Ied TRig aah
ST H ¢t S bl 82

1. A 3R B &I Yo
2, Had ¢

3. D 3R E & Y4ioiH
4. Hdd F

f\l
5\2
{\3
{&4
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 Mehan
tlew?

1. 750 km'h

o]

. 800 km/h
3. 850 km/h

4. 900 km'h

2.0

0.50




Tig- A faeel T G 9@ @1 gars A Gas & A% i | fae ¥ Jas @S gars 7id 600
fapei/d o, Siafe daig ° 9T & W3 4 gg 1000 fhul/d ot a8 |d gu fob feeedl-ag &t
SRl 3R Has-arelt] ® &3l YU g, a8 19d Tid fdha-1 2 fored A A gars a1 & 2

1. 750 T HIA

2. 800 fhHid
3. 850 foh g
4. 900 fpdlg
?M
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.

4 |

How does the paper appear after fully unfolding?

A B
¢4 4 ¢
oo el
A A A Al | A A |
_V_"_CV_V_ VDV
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Objective Question
12 701012

U TR Ud Dl & SR 1S B gel a1 b U d1UTS &hd DI Ub aiidR HIid & Sl
Sl 81 39 dle &l gaarg Ays of (e fGu e o o wriferd & 9 Gam i g) &l
[CENGRIEIE R ARG

|

U5 Pl QX1 Wi & THTd. U Bl fGwadl g2
-v—viv—v— v d v
¢é 44
veoe| |t
LA A & 4 | F'y A
C - D v
A

1.A
2.B
3.C

4.D
fﬁl
52
f\3
fx4

Two cylindrical candles A and B of same height (H c¢m) 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

-2

3.02H

4.08H

2.0

0.50




Objective Question
13 701013

U YA Fdls (8 Y41 3R B8l r @ v: ®1 &l SR AHarl, HHR: A 3R B Bl TH
& WA STl SiTdl 81 4 30 e # AMAs A B SIS 9 a3 0.8 H 81 Sl 8, 30 e #
HHa B @1 fbaHl $Hams AN g7l

1.06H

]

.04H
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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. 1800
2. 3600
3.5400
4, 7200

TR ferd T 4. T gt B g9t 21l & ufd 9o o= it 8 o, fawadia &7 Sxriad
30°E 3IR 60°E & AY IHY 3R (AFS Tbs H ) fod-1 g

1. 1800
2.3600
3. 5400

4. 7200
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14

Objective Question

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

oy

[S9]
f—

3.2
4.3

<l IAIHR fdh 4 3R B UHHH 3HR & 61 4 2= ¢ 3R B 671 a4 W 9P Tz Y
W2 B GU e Bdl ¢ 1 B 4 4 D IRI 3R Uh URUT0 Ui &l § Sa- 990 & BRI

30 dhg & Ufd 3 7T guiHT &1 ¥ g

2y

b |

9]
[u—
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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 ¥
4

 (Ben)

A. B 3R  2hIs A1 & 99 &1 3P =l Bl Fafgd () foban a1 § | ifd Ui &1 8

 (HEHD YT 3hls Yl didls & YHdIE FYS &1 &b ? 1))
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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
(=]

0 | ,-///

L5 ‘ .
-

ﬁ% 40 | ‘,_.."
e
g,. 30 1 /_’}
2 | .
‘E 20 ¢ //
@ =

o b |
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% of people drinking alcohol

1. Drinking alcohol kills people.

2. Percentage of people drinking alcohol is determined by the number of deaths per vear.

3. Alcohol kills people only in the villages.

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

fem 7 o |1 dl & il & 2RI Ui SR g ufd 9y & sfidhs| &1 9uiH a1 g1 39 Wb
I Fafafad ® O & ey fAfd 9 9 Ader o Uadi g2

|
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% of people drinking alcohol

1. IRTe G & 5 G

2. G Uid a9 9§ TR Ui drel w017l &1 uia=id o1 gidi g1

3. RRTE U dad Tal & & g1 7R

4. o1 71fd & 502 < 2R1E Uid . Ufd 99 50 <17 74 G
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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 A R 3fehl ¥ &1 8 o] U@ o o H o § U 81 Afe &l Ryl & ofds 31d gf o qoi
SIETYT BT 20 TN & 36 99 &1 Wi dl fhd-i g2

1.0.1

Dividing sixty by half and adding half of forty yields
1. 50
2.70
3. 100

4. 140

1S BT A Y [qUSH B 39H dreiid & 3118 &1 40 S U [Hedl ©

1. 50

n

[§]

.70

3.100

4, 140

2.0

2.0

0.50

0.50




Objective Question
19 701019

Objective Question
20 701020

f&l
fxz
A3
Ad

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 STee A WR [GdR &< 511 55 THF Uil 18| ST A & U® UemT | 2023 SIS R UH
41 SCRE ¢ S/ -] 8 | HEfRad H § &9 9 ol 62

1. C I HI® = 2023 + A [ HIH]

2. C DI fdeR01 = A BT [d=RT]

3, C T (JHUDHTH — GATH) = 2023 + A BT (HUHIH — ZGATH)

4. C DI HIfEHDT = 2023 + A BI AlfelhT
Al
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Objective Question
21 701021

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

l.c+te
E.C—.d‘i‘?
3.d+e -7
4. (b +c+di3

Iﬂqﬁﬁfa, b.c d ﬁeﬁ@wwg%a—.b, b+c, c+d d+e~3ﬂ?e+,7%ﬁa?1w
g1 Ffeaiad gedl § U {hd §ed o & Yed GAF g 7

l.ct+e
2ogdd T
3.d+e -7

4. (b+c+d)3

Al
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A4

The silver salt with the highest solubility product (K;) in water 1s
Agl

AgCl

AgF

AgBr

Siel # 3iftshad Eeladr v=her (K,,) arell Rieat o@or §

ol ol

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

1
A2,

2
A3

3
Ay
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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.

I FRON A p-sarw & g 9Fd A M acdt X, ¥ aur 2 #r solEga
FAYATT AT (k)/mol #) 15,142 wd 333 | WE FuA ¢

st el

1. Y T 9uH HEET S dAfea B
2. X# psawerar fr gEm 3fEad g
3. X & Higle seyar Hftswae g
4. 7 ¥ [@egd HOUTcHSAT IHibhaa gl
o

1
A2

2

3
Ay

4

In the process of desulfurization of flue gas, SOz is passed through an absorber
containing slaked lime in the presence of Oz. The final product 1s

1. CaS0;.3H,0

2. CaS04.CaCO:z

3. CaS04.2H:20

4. Ca5304

%ol (fluc) 3 & AR (desulfurization) Yshel # O, T Sufeufa & g=m

(slaked) T aTel 3NN # SO, Farfea fhar r2m| 3o 3curg &

L. CaS0;3.3H:0
2% CaS04.CaCOs
3. CaS04.2H,0
4 C38104

Al
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A3

A4
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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

61‘1[5;3 and 5.91
“His2 and 10.65
“Hsz and 6.23
“Hs2 and 5.91

i i e

Dy* & fv fwtas ey 9 vd aRefad dehrg amget (BM ) FAen

3
1 “Hiso T 5.91
2 ®Hys YT 10.65
3. ®Hs» dUT 6.23
4. *Hsa2 dUT 5.91
Al
1
M2
2
A3
3
Ay
4

0.50
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Objective Question

26

701025

701026

The coordination numbers of cobalt 10n in solid Cs3CoCls and zinc 10n 1n sohd 0

(NH4)3ZnCl;s are, respectively.

S5and 4
4 and 4
4and 5
Sand 5

ol e

B HETAT A Cs3CoCls F FETee HTTA T TAT 3 HITAT H (NHa):ZnCls
# i 3= T gFeay @Ea §

5 e 4

4 Tur 4

435

5 aur 5

—

oA

; ; ; ; 2.0
Of the following statements regarding lanthanoid(I1I) 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.

Onwpe

they show strong f-f electronic transitions.

the correct statements are

1. A, Cand D only
2. B, C and D only
3. A, B and C only
4. B and C only

AFAAEE (1) 3T / Ghell § Faftd e wue

dos anfdcet @ urg 3 gaa AT S gl

HaA yrarnsit fr wftEwan wean @weor B 3feE we & d)
f Ifdea e # frua g

Ya f-f Saaelieid Hewhaor feard €

AU TR HUA B

o0 ® >

1. Fa@ A CawD
%ae B, Caur D
&ael A, B @ur C
had B qur C

> W

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)oCl:]
2 [Mn(Br)(CO)s] and [Mn(CO)s]
3. [Co(CO):PPhs] and [Cos(CO)iz]
4 [Fe(CO)s] and [Fez(CO)o]

Hepell/ ST &b Y Sl 18-3dCH & Fawl &1 ure el &ed ¢, 98 ©

1. [V(CO)] TYT [Ti(Cp):Cls]
2. [Mn(Br)(CO)s] T4 [Mn(CO)s]
3. [Co(CO)sPPhs]- T [Cos(CO)i]

4. [Fe(CO)<] TYUT [Fex(CO)s]

Al
A2
A3
A4

Objective Question

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

respectively, are

4and 5
Jand 5
3 and 4
5and 4

P:Os TUT POy A Ucdd BIEPRE Fog § 3 Hierliolad SOt H Fear
3

b il

1. 4g@ws
2. 3auws
3. 3au4
4. 5aur4




Objective Question
29 701029

Objective Question
30 701030

Al

A2,
2
M3
3
Ay
4
¥ ] X X 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 10-17 g solute/s.
2. it has a short response time that is independent of flow rate.
3. it is non-destructive of the sample.
-+ there is a linear response to a 10-fold change only in the solute concentration.
faerwar, st 3 FCETR F et FHEE F Ae a0 ¥ gofer €, 9'
v
1. gaeg daeaeiear fSmer & 1008 105 Tea@s s g arfge)
2. R o @l IR AT § S gaE & 8 AT g
3. g e 1 IR
4.  Fad faoT 1 Higar # 10 7T 9Rada 7F o W afafan
A
1
A2y
2
A
3
Ay
4
. . : 2.0
Of the following, the correct statements about carboxypeptidase-A are
A. Zn?" ion acts as a Lewis acid.
B. The substitution of Zn”' ion by Co" ion renders the enzyme inactive.
&2 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®' ion.
11 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

ﬂmﬁ?@ﬁ-z& (carboxypeptidase-A) & X #H Hel U ¢

A Zn¥ HO UF G5H IFA B a¥E S H B

B. Zn® TS F Co I ZaRT UfAwAet GaisA & AHfHa T &ar
gl

C. o REEe A WA, sgeie Hiwdea ] 3R wF S
[ Zn®' HA @ IGHEEASA K &

D. e REST Asgiee WA IR TH FAeA O] Zn' IS §
IqEEHAIS HLd £l

1. Sad AdwC

2. ¥ad A CauD
3 Faa B @ D
4, %had A duT B
M

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 S1(CH3)4] for the moieties M-CH;, M—CO and M-CgHs, 1s
l M-CHs < M—CesHs < M-CO
2 M-CO < M-CH; < M-CgHs
3 M-CgHs < M—-CH; < M-CO
4 M-CO < M-CsHs < M-CH3

TeRATT ard M F 8T, M-CH;, M-CO @ M-CsHs & &7 B3CNMR &+
TYFeHT SCAd [Si(CHa) & AET ppm H] T W& &7 &

1. M-CH; < M-C¢Hs < M-CO
2. M-CO < M-CH; < M—CgH5s
3. M-—CsHs < M—-CH; < M—CO
4. M-CO < M-CgHs < M—-CH3
Al
1
A2,
2
A3 5
3
Aty

0.50




Objective Question
32 701032

Objective Question
33 701033

5 i 2.0
In the fission reaction
25U+ in— Y¥9Ba + 33Kr + 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 is

L. 135.0 MeV
G 2002 MeV
3. 172.0 MeV
4 150.0 MeV
famusa wfafEwar

?53U+ on — "{gBa+ FKr + 3gn

F U gemaEt 29U (235.0439 amu), 1*°Ba (139.9106 amu), *Kr (92.9313 amu)
AT n (1.00867 amu), TUT 1 amu (931.494 MeV/c?), & faw HF &S Foil &
=

1. 135.0 MeV

2. 200.2 MeV

3. 172.0 MeV

4. 150.0 MeV
Al
1
A2,
2
A3
3
Ay
4

Considering nitrogen as a central atom, the structures of HaC-N=C=S and HiSi1- 20
N=C=S respectively, are

| bent and linear

2 linear and linear

% H bent and bent
4

lincar and bent

ATEEST T Hfewdr qTAT] Alefcl §U, HiC-N=C=S T H;Si-N=C=S &r
TIEATT HA:

1. dfFg aur as

2. faw awr ifas
3.  dfha aur dfka
4. @F qur dfea
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 is

;\ CFaCOH X_ OCOCF;
X k(10°s)
H 181
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

o sifufdransit & foe, uum @ife 3 RIS & A siws! & sy W) 98l
BT

bl o

X CFsCOzH

)\ ),(XSCOCFE
X k(105s7)
H 4.81
F 340
Cl 1.70

1. F QU1 Cl Agadl SaieTgA & SIEa: fRR $vd 8

2. H @ U 1 Aeadf STl 1 sifid fRR Fxa gl
3. F @ 3U&l cI Aad SreyAeE &1 it fRR axa gl
4. H B AU F Al HIEIUAE &1 HiUS R S gl

Al

A2

A3

A4

2.0

2.0

0.50

0.50
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Objective Question

701036

NMe; N
NaCN {
N

H

I=z /E\.
o)

The above reaction involves

1. nucleophile addition followed by elimination
2 nucleophilic aromatic substitution
KE elimination followed by nucleophile addition
4. bimolecular nucleophilic substitution
= srftifsea Wnfera Sl 8
ﬁMEa o
{ |G NaCN @\/g
C[H N
1. G YHa & a1 FrRis
2. THGHE WARS HfRH
3. PR & 9 it dee
4. TRenfvas et uiowmoE
A
1
M2
2
o
3
M
4

Given that the pK,, and pK,; values for alanine are 2.34 and 9.68, respectively, its

isoelectric point (p/f) is

L. 6.01
2 12.02
3: 7.34
4. 4.14

UdTallel &1 pK, o9l pKo FT AT HAA: 2.34 dUT 9.68 §1 SHHI TATAHT

g (o) &

1 6.01
2 12.02
3. 7.34
4. 414
Al
1
22

2.0

0.50




Objective Question

37

Objective Question

38

701037

701038

A3

3
My

4

2.0

The value of the Hammett substituent constant (&) for p-OMe is —0.30. If the pK. of
benzoic acid is 4.19, that of p-anisic acid 1s
L. 4.79
2 3.89
3. 3.59
4. 4.49
p-OMe & ToT BAT (Hammett) faEamdr s (o) -0.30 g1 afg dass
HFA I pK,, 4.19 %, p-ufAfAF 35 #7 pK, &
1. 4.79
2. 3.89
3. 3.59
4. 4.49
A

1
A2

2
M3

3
My

4

2.0

According to Hiickel's rule

3 Q)
Q.B; \gr
H

M N

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

s e

M is antiaromatic and N 1s aromatic

0.50

0.50




Objective Question
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Objective Question
40 701040

gehel (Hiickel's) [@3# & 34w @

X

M N
1. M Ud N tdwEARs g1
2. M ua N WA gl
3. M WA § aur N WEwEARS gl
4. M UAwAfes § U N ARE g
M
1
A2y
2
3
Ay
4

For the radicals CHz" (A), CH:CHz" (B), c-CeHui™ (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

dSwall CHi' (A), CH:CH:' (B), e-CeH 11" (€) & AT, CH=CHCN & @91 & faw
TIET &L T Tl o o

| A=C=>B
2 C=B=A
3. C>A>B
4 B>A>=C
Al
1
A2,
2
A3 5
3
Aty
4

2.0

2.0

0.50

0.50




Objective Question
41 701041

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

Cl
Ci;
I, 7and 8
2 6 and 5
3. 7and 5
4. 6 and 8

fer 9iffF & BT 'Hawr PC NMR SseaAl & @eadl i dEar s g

o Cl
1. TAdAT 8
2. 6daTs
3. Tdars
4. GRS
Al

1
2

2
A3 s

3
Aty

4

The absolute configuration of the stereogenic centres present in the following
molecule is

o CHO
OH
1 9R, 108§
2. 9R, 10R
3. 9s, 108
4 9S, 10R

fae=t 307 & FERESfas Sl | safead @ =

? cHo

OH
9R, 10S
9R, 10R
95, 105

95, 10R

s e i e

2.0

0.50




Objective Question
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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 |8 mm. respectively. The molar
ratio of chloroform to acetone in the mixture is

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

FARIEH U WS F T fAHOT FT 'H NMR TIFEH & THhah H 57.25
AT 2.1 ppm W 22T &, TG AT FO1S FHHT: 12TUT 18 mm gl
o & FeEEt F AT 7 AR Ieud §

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

1
A2,

2
A3 4

3
Ay

4

2.0

2.0

0.50

0.50
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The major product formed in the given reaction is

60 °C

1.

.9
2

W
3.

\Tr/\/
4.

2.0

0.50




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

H3C\C]Ja/CH3 ®
®
CHs CHs

A B Cc

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

e aer A, B FEfuagat & T gssss st & a6 F4 §

HSC\(?,:::H3 &
®
CH; CHs

ol o v

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):CN will show a base peak at

m/z value of
1. 54

73 26
3 41
4 70

CH3(CH:2):CN &1 El (3AaCT-UHIE) S WaeH YR ARG BT m/z HH
feamm

54
26
41
70

T MR e




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 i OH(D)
A. (HD) A /
| -
H(D
HD) (D)

. [ &

VA

o o % OH(D)
G- MOH{D} <o,
.  AandB
2. BandC
3. OnlyA
4. Only C
A @R # sgdfas wufas afas savufas gama qar ar
o™~ i OH(D)
A, \©H{D} UV/
‘o H(D)
B U =y i
o o \ OH(D)

C. MDH(D} T
1.  A@WB
2. BawC
3. FadA
4. &FAC
o)

1
A2

2
A3

3
Ay

4

2.0

2.0

0.50

0.50




For the proteolytic digestive enzyme pepsin with an isoelectrie 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

Do wr

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

-t e

WIEH HUued Uad UosH UiH &1 90-[va g (p) ~ 181 A a3 a9

FYTE

A 39D dgd UWICH 37T 3L &

B. 3P 9gd AU a9 g

C U UwEs g4 & 9d-3uged ¥ g el g
D Ugqdl-3f & Pt # afiifd g g
1. Fad A TYT C

2. 3@ BAUC

3. ¥ag ATUI D

4, &ad B dYUT D

Al

1

A2y

2

3

Ay

4

Objective Question

48 701048 e
The two energy levels (nx =1Ln, = 6) and (nx =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

Pl

3
4
6

fafasia ImraeR Siew (YT fasE ey aur e aer) # UF FOT H
& FHHY FA ¥d6 (n, =1, =6)aq (n,=3,n,=2) & 7 g IR
diFH ¥ WES L, =1a9 L, &, arL, ¢

1 2

2 3

3 4

4 6
M
1




Objective Question

49

Objective Question

50

701049

701050

M3

3
My

4

£ i : 4 2.0

The correct set of possible term symbols for the electronic configuration 1s22s2p* is
1. 1P1.2P2, Po,*So
2. 'Po.* P27 Po,*Py
3. PSP P S
4. 'P1,7P2,*Po, P
FadI-D A 1s22s12p! & O 4T UG Udid! 1 981 g=ad ¢
1 1P1.3P2, Po,*Se
2 'Py,*P2,*Po, Py
a3 P1P2 Po, 'S
4 IP[,EPj.ipu.zp]
Ay

1
A2,

2
A

3
M

4

2.0

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

If the atomic orbitals corresponding to atoms A and B are, respectively, ¢, and ¢,
the molecular orbitals 1, and 10, have the form (all the coefficients are positive)

L. P =ai1da+ bids + 19
Uy = s — by — 24

2. Py =aydy+ bids +ardy
Yr = azs — batp + aza

3 Py =aida+ b + 1y
Yz = azs — batp + 2 s

4. Y, =a g, + by + a0,
Pr = —ayPs — bathp — az s

0.50

0.50




Objective Question
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et e & W BERATES AT 4,8 & RITHET 3061 & @y ar
Jfoas 3nfaedl o, 9T ¥, & IREdT I FIETHFA: g2 §l

ATAYN

- -
A B A
Yy

ANB/ A
afe AT A T B F AGTUR WANOGS Hdeel FAA: ¢, T ¢y B,
ad foas Hfdeet g, aur p, & w0 § (Th oms vaeHF §)

L. Y1 =104+ bipg + 14
Yo = Qs — bapp — 24

2. Yy =a19,+bidg +a,d,
Yo = Qaps — bathe + aaps

3. Y1 =a104+ bipg + 14
Yo = ay¢, — by + P,

4. Y1 = a1+ biopg + ara
Y2 = —aahs — b — azghs

Al

A2

A3

Ad

2.0

0.50




The character table for the point group Dax is given below.

Dan |E [2Cs () [3C'2 | o (xy) |2S: |30y
Al |+1 [+1 +1 |+ +1 [+1 |- x>y, 72
A2 [+1 |+ -1 (+1 +1 |-1 |R; -
E' [+2]-1 0 |+2 L 10 lltey) |68yt xy)
A"y [+1 |+1 +1 |-1 -1 -1 |- -
AT |[<EL -1 -1 -1 |1 ||z -
E" |[+2]-1 0 -2 +1 |0 [(Re. Ry) |(x2,v2)
In the electronic ground state, BF; has Dss symmetry. Therefore,
¢ et e AR R RS
Mttt s o, Bt R
active,
Dy, g wHE & fow wator arfersr ey & o=y §)
Da |E |2C; (2) 3C'2 | 6n (xy) |2S5 |36y
A"y |+1 [+1 +1 |+l +1 [+1 |- x*+y?, 7
A'2 [+1 |+ -1 [+ +1 -1 R: -
E [+2]-1 0 |+2 1 09z, 7)  ||&E52xy)
A"y [+1 [+1 +H -1 -1 -1 |- -
A"z [+H1 [+] -1 -1 - MR -
E" |[@2Z7]-1 0 |2 +1 |0 [(Rx, Ry) |(x2, yz)

BF; Seiwciias 3mea yaew # b, waAfAfa w@ar ¢ safeo
1. 5@ Ao WHATT A A, 3GET H GEAA §, T§ IR I E
2 maﬁﬁmﬁagmﬁw@maaﬁammm%m

& =T afea g

3. o A AT & Agm#qgwar?,agmnﬁmﬁl

4. ﬁqm@mﬁﬁffmﬁq@aﬁﬁaﬁm*m&mm

afra o &




Objective Question
52 701052

Objective Question
53 701053

A4

In the Jablonski 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, 4
S1—
A
8
T
g B :
— '|'1
c
So
Electronic ground state
1. A Internal conversion, B: Fluorescence, C: Phosphorescence
2. At Inter system crossing, B: Phosphorescence, C: Phosphorescence
E A: Internal conversion, B: Phosphorescence, C: Phosphorescence
4. A Inter system crossing, B: Fluorescence, C: Phosphorescence

oA faT Siacliehr 3T H YEIMA Scclolall Tohel 30 Iaed 8 @l
THA Iodfold FGEdT (S, = S,) # @ 81 A, B @27 C ¥ g wrAl &
afrarat & e H31

& ——

s, 1

s, —

A
)
& B |
— T
C
So
Electronic ground state

1. A FiaR® §9R0n B giddiTd, C: FRaGT
2. A N deF oud, B: TRAIT, C: &It
3. A: 3ol w9eatoT, B: xgna‘,’rﬁa, ¢: Fgﬂ‘&'lﬁ?%‘
4. A HRT A dE, B: 9fddfTa, C: wdiTa
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

A ();:T()—P
(5 ),=T( s
). =x

2.
3. (Jv T = ) =P
‘@)= (3—:?);

L (5),=T7%),-
2 (5),=7(),-"
s (), =7(%),-P
+  (5),=1(), ¢
Al

1
.

2
A3

3
Ay

s

2.0
At 298 K, a zinc electrode is 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
004V
153V

ok e

U oI goeIS 298 K W U I 0.9 M Zn?t Toaa A 341 81 48
@auT A gt e geagis @ 0.3 M Ag* Rerga @ o3 81 faw & 208
K @ Zn/Zn®* = 0.76V a4T Ag/Ag* = —0.80V vs SHE, ¥ (vs SHE) I
YEITAT dlecar g

001V
1.56 'V
0.04V
1.53V

I A

Al
A2
A3

Ad

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
1 3IN-6
2. IN-—-7
3. 3N -5
4, 3N-—-8
a1 Faais & T ga@Eibey INefas FHEor § e #4 & o
T e Rquid Bsfa B mr an v-owEt & s
THAT AT % v waer & f Fufas wE@daar & S fr e
TEAT SHEHT Hufds AHST Feled S T0eT F fow &
1 IN-6
2. IN-7
3. 3N -5
4. 3IN-8
A
1
M2
2
A3
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 > 0and AG < 0

AS > 0and AG =0

AS = 0and AG =0

AS = 0and AG < 0

T GOSN & Ugidt Ud ew HFd Fell & IRTce FTHAW AS TATAG &
A &1 % F 1 am T 0° C W IepAvT Ruast & e

1. AS>0 AT AG <0

PR e

2 AS>0 U AG =0
3. AS=0TUr AG =0
4 AS =0T AG <0

0.50

0.50
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Objective Question

57 701057 0= - . ’
If A:By crystallizes in an fce 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. AB
4 AB
I TAT] A Theh HICCH F Tcdd Hd T T4 GH] B Toheh FHIfSHl

& Ui el T Fedt F gl UF fec Ao A.B, frsefaa glar &, a9

e waHEwTal
1. AB,
2. AB,
3. AB
4. AB
Al

1
A2,

2
A3 3

3
Ay

4

Objective Question

58 701058 ; A 4 ;
Among the following, the NMR inactive nucleus 1s
L, "N;

2 HPys
3. HMgu
4, H8i4
ot &, NMR T s §
1 Ny
2. Pys
3. *Mgiz
4. 8114
A
1
A2
2
M3
3
My
4

Objective Question
59 701059




Three measurements of the lead content of a lead oxide nanoparticle sample yielded
15.67 mg, 15.6%9 mg and 16.03 mg, respectively. The standard deviation (in mg) is

I. 0.25
2 0.15
3. 0.30
4 0.20

UF 08 1SS AHIeihe & T # S 3™ & i AII HH: 15.67 mg,
15.69 mg AU 16.03 mg &1 §| A fadeH (mg #) B

0.25
0.15
0.30
0.20

Fudel pdoe

Objective Question

60 701060 _ )
Consider the following two data sets: 4 = {x;, X3, ..., Xp }; B = {dxy, Ax5, ..., Ax, ),

where x; are independent random variables and 4 1s a positive constant. The ratio of
the standard deviation and the average values for the data sets, g = (% and ry = %.
are related by

1 Ty =T
2 e =Tam
B~ AJ{
3. Ty = Tad
4 TH:TAV{I

ge1 &Y il & W 9 FaR &4 4 = [, x5 o xn )y B = {Axy, Ax e, A2, )
SEl x; O IR WX E 9T 1 U teeAS TN ¥ A e
v S & W F R slwa A FOoIEAE, =L qwn =24,

{4
o &
1 Tg=T1y
1
2 Ty =Ta%
3 g = T4d
4 g = 1A
Al
1
A2,
2
A
3




Objective Question
61 701061

Objective Question
62 701062

The correct order of second 1onization enthalpies, 1s +0
L. B>C>N>Be
2. N>C>Be>B
3. B>=N=>C=>Be
4. N>=B=>C>Be
R s e ol wA R
L. B>C>N>Be
V. N=>=C>=Be>B
3. B>N=>C=>Be
4. N=>B>C>Be
A
1
222
2
M3
3
My
4
4.0

Consider the following reaction scheme and the related statements.

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

self ionization i :
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.

X is used as a non-aqueous solvent.

Onwpe

The correct statements are

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

gl ol o

1.00

1.00




Objective Question

63

701063

T aiftiferar 9e1 Ud Hefta daded] R faaR &4

disproportionation
BrF R Bra(g) + X (T shaped geometry)

self ionization )
X € Y (cation) + Z {(anion)

A X, YTU z T US! SUaCA T B G601 §9F &1
B Y & 3MHR BT A g

C  Zsp' SBRA ¢ 7Y IgHAP MR TG 8

D X U fivie femas & ave W g 81

BHERIEE

1. HAdATY B
&ad A TU1 D
&dd C a9l D
&dd A B, @1 D

e

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

15

B
N

SFs, [CIOs], FCIO; YT [IFs]” H“SHell” (see-saw) HTpia T et Wighiet o1
@= g

2
1
3
4

b v

1.00




Objective Question
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Objective Question
65 701065

Among the assertions

ommE

UO;™ 1s thermodynamically stable in water.
UO:*" is a hard acid.
The geometry of UO»*" is bent.

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

oXygen atom.

The correct statements for UO:" are

A and C only
B and D only
B. C and D only
A and B only
3iferpaat
UO:" 3 # FSAEdSd: TU5 &
U0 T FOR 3% ¥
uoy* #r sfafa s 2
U & 5/ a1 6d =il JMidee el TaA] & 2p Hifdedl & @y
Tt # wfEafea &
#, U0 & o wfr wo=r §
del A @ C
%del B @ D
Faa B, Caw D
Fael A g B

T
2.
o 7
4.
Al
A2
A3

A4

POP’P%:&&HN,—

1

1

2

2

3

3

4

4

The correct statements concerning H(CHB11Cl1 ), are

Onwpe

i

Its conjugate base is a non-coordinating anion.

[CHB;Cly;] has a stable icosahedral geometry.

It is a superacid.
It can protonate fullerene and benzene.

A and C only

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

4.0

4.0

1.00

1.00




Objective Question
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Objective Question

H(CHB::Cl) & faw &fr &2 &
SHHT HYIAT &I T FFAA (non-coordinating) FHOTEA &l

B. [CHBuClu] U& & faRawead (icosahedral) SaTfAfT T@ar #1
C. ¥g U Hfd 35 (superacid) g1
D. o TR Td awofar 1 Wi & aFa 2l
1. Fad Aaw C
2. %ad B, CawmD
3. ABCamD
4. Fad A, BawmC
M
1
oF
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(H:0)s(OH)]*"; Q = [Fe(H:20)s]*" and R = [Fe(H:0)s(C1)]*"

P = [Fe(H:0)s(OH)]"; Q = [Fe(H:0)]** and R = [Fe(H,0)(CH]*

P = [Fe(H:0)s(NH3)]*": Q = [Fe(H20)s(NH;)]*" and R = [Fe(H20)sC1]*
P = [Fe(H:0)s(NH;)J**: Q = [Fe(H,0)s]** and R = [Fe(H20):Cl3]

Pk A=

aﬁwwo;ﬁmmﬁmaﬁﬁgﬂpﬁﬁmwwa@mmm
& Hpel Q dAcl &1 NaCl & @I Fpel Q JHHFHAT FT T Fel T &7
HFe R g ¥ TS P, Q @ R, S 39dF 9a10T & WA €, FAn
3

. P=[Fe(H:0)s(OH)*; Q = [Fe(H:0)s]* T R = [Fe(H20)s(C1)]**

2 P = [Fe(H0)s(OH)]"; Q = [Fe(H0)s]** TT R = [Fe(H:0)s(CI)]*'

3. P = [Fe(H:0)s(NH:)]*"; Q = [Fe(H,0)s(NH3)J*" T R = [Fe(H0)sCI**

4 P = [Fe(H:0)s(NH3)]**; Q = [Fe(H:0)s]"* &84T R = [Fe(H20):Cls]

4.0

1.00
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Objective Question
68 701068

Given the spectral transitions for [CrFs]* complex as, 671 nm[*A; = #T2,], 441 nm
[*Az; = “Tie (F)] and 291 nm [*Az; = *Ti (P)], the Racah parameter B' is closest to

ot e L

2813 em™
1986 cm™
827 cm’!
213 cm’!

"ol [CrFe]” & forr woaeAt TFAT 671 nm [*Az 2 Tal, 441 nm [*Az 2
*Tie (F)] YT 291 nm [*As, > *Tie (P)] T &1 TSI 9radel (Racah parameter) B'

AFcan §
1. 2813 cm’!
Z. 1986 cm™
3. 827 cm™

4. 213 em™
Al
1
A2y
2
Ay
3
Ay
4

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

A,

B.

&l
D.

the calculated and the observed magnetic moments are in agreement with each
other.

the higher energy states "Fi and "Fz are populated and increase the observed
magnetic moment.

the 4f orbital is more than half-filled.

the ground state term symbol is "Fj.

Of the above, the correct statements are

1

2
3.
4

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

Eu' 37 (TTY] H&dT 63) & fow

= G B

Al

oo @ sfeia Jafrg 3Tt o gt & wEAly @
Fi @41 F2 & IR FAT T M (populated) § IR gahg
3T Serd g

4f faeer S T 38 o §

for sravame e Fo €1

s & ¥ P E

Fad A @ D
Fad A 91 B
Fad Cam D
Fad Bam D

4.0

4.0

1.00

1.00




Objective Question
69 701069

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

AR

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

ATl TR SRnfaft @ wefta P st &

A.

o oo

Al

A2

A3

A4

e Ao GhAfafer aEeadt Fel ar uds Asd @ 9 @S
Y HIEES § HFNERE F Selagla TUEAGRT FT &1
Heal- ASNT TARAOT F TS e AFdadRE 39 3w
3uaT wTafAE @Headl #so F WIUS i HIET #ld & S Soiwcle
TR0 # dEas g

Hiecl- AT TUHACRUT & HTFAHRS S T HF UH oE0s A
UTg AT Y gead Sis i we §, T@er g

oo~ AT TR0 # @S & aes Wiaeag=a 3
&l

e FUA £

Fae A T D
Fad A, B @ C
Faw B @wr C
Faer B, Cawr 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

=T 3f@fHaT 3phe & P T Q 1 gEEn

S Dorl
Mn(CO)s|” + C,H,c1 — = p 20T

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

o

Al

A2

A3

Ad

Objective Question

71 701071 : ; ST 4.0 1.00
Five moles of [BoH14] react with two moles of BsHy 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 4] 3T 9T AT B:Hy % & & & 85° ¢ 9 3R ax 9 |81 H,
fersrerar & 3R UF HoTAlA® @A TS (cluster) FATT §, TRERT wEaT §
i
Foral

B o S




A4

Objective Question

72 701072 ; s ; 3 4.0 1.00
Match the following complexes with their characteristics

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

The correct combmation is

1 (1) () (x): (11) (b) (y): (111) (a) (2)
2, (i) (a) (x): (i) (b) (2): (iii) (c) (y)
3. (1) (e) (z): (11) (b) {y): (ii1) (a) (x)
4 (111) () (x): (11} (b) (z); (1) (a) (y)

T "l T 3 IO A e RS

el d-FFEIA(ET) Fel TSRl FolEle
(i) [WCle] (2)2 (x)12

(i) [WClgJ (b) 1 (y)13

(iii) [WClg]* (c)0 (z) 14

e g

L (1) (e) (x): (1) (b) (y): (1i1) (a) (z)

2. (i) (a) (x) (i) (b) (2); (iid) (c) (y)

3. (1) (e} (2): (i1) (b) (y): (1ii) (a) (x)

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

Al

A2

A3

A4

Objective Question

73 701073 g = . . 4.0 1.00
In the solid state, methyllithium is tetrameric and has a Li4 core. The correct statement

about the structure and bonding in methyllithium is

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

2. Each methyl anion binds to three L1 centres via 4-center-2-electron bonding.

3. It possesses a 2-center-2-electron bond.

4, Each methyl anion is terminally bound to each Li-centre.

ot aear A fAuse AfRaw ageed) (tetrameric) & 3R Lis 313 (core)

war &) Py T A dmmr i st s A A e T #

1. 9% fAURE HOMTEA 3-Feg-2-Felaclel detiell ganT al Li-heal &
|q &@ftT &

2. U AUSH HUTEA 4-Feg-2-Felagid Seu=l ganr i Li-deal &
afrd g1

. UE 2-heg-2-SolFgld S @ §1

4. U fAURT HOTEA 9AF Li-Feg § HHad: IR ¢l




Objective Question
74 701074

Objective Question
75 701075

Al

A2

A3

A4

The electron paramagnetic resonance spectrum from among the following, which

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

g u | ] 9 v

=E 9.79y°9 9

od ,_}\._ Qy

e =

3 .

2 [ O
MAGNETIC FIELD —e

1s

1. v

2. 1

3 11

4. 1

forrt T geereler IeTdaehId Jefe FCA A i W AfFas wAfAfy
# §=12 & WY UH U G Al &

CERIVATIVE

| I . i wooW
= I,

ABSCRPTION

MAGNETIC FIELD —

e

Al

A2

A3

A4

4.0

4.0

1.00

1.00




Objective Question
76 701076

The number of unpaired electrons in [Cp2Fe], [CpzNi] and [Cp2Co] complexes are,

respectively,

1; 0,0and 1
2 0,2 and 1
3. 0,1and2
4. 2,2and 1

[CpsFe], [Cp:Ni] T [Cp2Co] HFell # TAT golaciar H FEAT FA: §
1. 0,0 a1
2 0, 2 g 1
3. 0,17w2
4 2, 2 T 1

In the differential scanning calorimetry plot of a polyethylene sample (given below),
1f the heat of fusion is 68.4 cal/g, the percent crystallimity of the sample,

Ta=133°C

Heat flow rate

(melin) aren = DH; = 54.5 cal/g
Temperature “C
15
1. 100 %
2. 55 %
3. 68 %
4. 79 %

4.0

1.00




UF TTeligUsele e & f3digs wadarr swAmrd fafay A faar §)
IfE AT Fo 68.4 cal/g 8 O 71 T wfcrere Frecelaar ¢

Ta=131°C

Heat flow rate

{mia’a) arca = DHy = 545 calig
Temperature 9C
l. 100 %
2, 55%
3. 68 %
4. 79 %
Ay
1
A2,
2
oy
3
Ay
4

Objective Question

77 701077 : : ;
Statements A-D below pertain to the given decay series,
238
e %
.
a4 D
vt BRI
B ® ° 5 L]
mass number //
///
Ve
230 :
90 E*
atomic number
A The radionuchde (D) is formed by two successive f-particle emissions from
the radionuchde (B).
B. The radionuchde (E) 1s formed by successive f-particle and a-particle

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

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

LR

4.0

1.00




Objective Question
78 701078

T B aFaey A-D & 71¢ & Aoft & wefaT £

238
qﬂA
/ .
../’ € D
Be — @ ®
S0 7
mnss number Zat
/'J
N
rd
ElDE *

atomic number

A RBantfEes ~gFass (D) 3AFes ~gFamEs (B) F & 3cieal
pufefeher  IcEold & ST |

B. 3an{ed ~g#arzs (E) BANFea ~g7ass (C) & eakicck f-
uiféfarel o o-OTfefFer Iawete ¥ & ¥

C. BanfFca =gFamss (C) A WAV F&d1 91 &

D. IRBanfFes agFarss (D) H waAO] FEar 90 g

e FUA g

1. Jad AduC

2 Faor B @am D

3. Faa CawD

4. Faod A, Baur C

The correct statements in the following reaction sequence,

[OH] H-
CO, + -— — + CO
2™ E reaction B PRGNS reaction A 3

P

the vco in P is lower than veo in Fe(CO)s.

reaction B proceeds via coordinated formyl intermediate.
Q is isolelectronic with Ni{CO)4.

P is used as a catalyst in water-gas shift reaction.

excess [OH] 0

cows

=

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

PR

4.0

1.00




Objective Question
79 701079

m%mmﬂwﬁaﬁm‘é

OHY -
eoy+ P O Fe(CO); ———» P +CO
reaction B reaction A
p _cxeess [OH] 0

P & veo, Fe(CO)s & veo & A &1

HAGFT B readt wRASA Agad! @Rt 3afdd g &
Ni(CO) & & Q FHgaFIAT E1

So-3 Rive 3®fRar & P #1 vF 3ORE A g T390 8T B
Had A, BAATC

2. FHIAB.CTAD

3. SAdA.CAUD

4. FaAATAC

oo w2

Al

A2

A3

A4

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

(:: = cui_/"\
sgOh
""’-—Hema a )
T eok ‘2204
( Hemea; .}
e ¥ 7
( - Cug E;:
A, Electron transfer involves Heme a and Cus while O: binding involves Heme
a3 and Cus.
B. O: only interacts with Cug to form a Cu(II)-0: species with no role for both
the hemes.
C. Heme a is 5-coordinate species with an axial His ligation.
D. Cug 1s a monomeric 3-coordinate species while Cuy 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

il oo

4.0

1.00




TIEERF ¢ RN A TR AT o1 H5 1 A Forr & e

ol - o
e —

sgok T

F o —
[ Hemea |

— S

.. 8.0A 2204

-Z_’- Heme a5 \'
S~ = 454

( : Cug

A B ¢ TUT Cuy WWﬁm%mﬁﬂm ddl Cug
Sfieqfter gt & =nfid g

B gHl g B off ufter & e wed € Sl 0. Fad cu, I A
TP Cu(IN)-0, WIS s 81

. His & UP el Yaw & Y € o ure-geead wieie g

D Cus UP UHGH! dH-gHadl Wide § 9Efe cu U RHW
i &

YA E

&Had A, B A4l C
&dd € Yl D
&dd B, C TYUT D
4. HAAATUID

-

el

Objective Question

80 701080 : - E 2 ; 4.0 1.00
The statement regarding the properties of Type | Blue copper proteins that is true is

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

2 In the EPR spectrum, the As value in Blue copper proteins is greater than the
Ajvalue of free Cu(1l) 10n.
EN There 1s an intense absorption band in the electronic spectrum at
Amax = 600 nm and £max = 100 times greater than the £max of aqueous Cu(Il) ion.
4. It exists as a pair of Cu(II) centres.

T1SY | S HIW WIEHl & TuN | Helleid 9gl U §

1. Cu(ll) &= &ad His YT Cys AT onatl A 93 T

2. SAFH ddPIY SFAE WaTH (EPR) H, & HIWR UIEHI H A, BT
TFE Had EE Cu(ll) & A, BF 3118 B

3. SdeelFe WaeH § U Uad SN §8 hnw= 600 nm W 8 3R
Cu(ll) 3MTHAF tonen BT UG FHDT 00 = 100 T[0T A B

4. T Cu(ll) T4l $ TP gH B 7Re [FHE &




Al
A2
A3
A4

Objective Question

81 701081 . _ ] . 4.0 1.00
The mechanisms for the formation of molecules A and B involve, respectively,

8]
hv hv
sensitiser o e
9]
A B

oxa-di-n-methane rearrangement and Nornish type I cleavage
Norrish type I cleavage and oxa-di-n-methane rearrangement
oxa-di-n-methane rearrangement and Nornsh type I cleavage

FOWR E

Norrish type I cleavage and Norrish type 11 cleavage

A Tur B 33 & s A afFatea fharfatear saen €

O
hv hv 'n\
sensitiser o -
o}
A B

1. 3iearsE-- Al geafdeard ud AR a9 11 @eee
2. dAfer ey 1 Ree qur sifear-sn-n-Pde gafdears
3. JArEE-AdE qeAfdeas aur AR ared 1 Ree
4. AT esT 1 Bews aur AR sy 11 A
Ay

1
A%y

2
i

3
Ay

4

Objective Question
82 701082 4.0 1.00




The major product formed in the given reaction is

OO +-BuCl (2 equiv)
OH anhyd. AICI,
g‘ OH CH.Cl,, —78°C

/\0
eas
29 §

t-Bu ] l
2 OH
yess
t-Bu
t-Bu
esH
o
t-Bu
t-Bu I I OH
4.

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

g‘ OH CH,Cl, —78°C

I I t-Bu
OH

] l OH
t-Bu

L.

t-Bu !\
5 ‘ ZoH
| <0l
t-Bu
t-Bu
oW
oo
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
HO+ - =
“CO.Me MeOH, H,O
CO.Me
1 HO!
“CO.H
CO.H
2. Mao—g
“CO.Me
COQME
3 MeQr _
“COzH
CO.H
4 HO!
“CO.Me
& ¢ TR A T 7ET 3cUE ¥
COMe 0.95 eq. KOH
HO" ETEE—
"COMe MeOH, H.O
CO.Me
el
“COH
CO.H
2 MeO
“CO.Me
COsMe
3, Meo—g
“COzH
CO.H
4 HO!
“CO.Me
Al
1
A2y
2

A3

4.0

1.00




A4

Objective Question

84 701084 4.0 1.00
The intermediate mvolved in the given Etard reaction is

©/0H3 Cro:Cly ©,0H0

= OCrOH

=
5 ©/\o Cr cl
3. ©/Lo Cr-cl
©/‘c- Gr cl

§e1s (Etard) 3fafRar F anfea aegadt &
CHs

q s
@, CrO;Cl, @,(:Ho
©/\0 Cr OH

4 O/\o c: cl
—
3 ©/Lo Cr-Cl

OCr Cl

Al

A2

A3

Ad

Objective Question
85 701085 4.0 1.00




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

A-di 5
BnO/\I/\OH 3.4-dihydro-2H-pyran
Me PPTS

I a mixture of diastereomers
2 a mixture of enantiomers
X a single enantiomer
4

a single diastereomer

&r a5 HfFT ¥ gEa 3o

Bno/\l/’\OH 3,4-dihydro-2H-pyran
e PPTS

1 wfafddr Bfasw gaEwat 1 v AT
2. viafEd BEw gamast & o @B
3.  us tsa wfafEdr Bfew aaEas

4 T Thel IuiaEdE AEE aaEae

Al
A2
A3
A4

Objective Question

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

| AgNO;
A7

MeOH

[

Cl

' Lﬁ\f =
NH

e

Meop//jl,l

Nf’“‘OMe

4. Ab




Objective Question
87 701087

& o5 wfafeEar % e 7o 3o @

Lﬁw AgNO3
N

MeOH

|
1 LEYOME
NH

Al

A2

A3

A4

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

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

(1) Me2TiCpa: (2) H;O'; (3) 1.2-ethanediol, BF: Et20; (4) N2Ha, H202

(1) Me-TiCps: (2) H30™: (3) 1,2-ethanedithiol, BFyEtO; (4) H, Raney Ni
(1) EtMgl (excess); (2) H:O™: (3) 1,2-ethanediol, BF s Et,O; (4) N-Ha, H:0;

U Siue &1 VaSIE & SUiaikd 39 & U smawad siiewed] &1 g8l
T g

B

L (1) MeMgl (31f4@); (2) H:0"; (3) 1,2- 308U 3{Td, BF3 Et2O; (4) Ha, Raney
Ni

(1) MesTiCpa; (2) H3O; (3) 1,2- $UTSTE M, BF3 EnO; (4) NaHy, HaOy

(1) MexTiCpz; (2) HsO™; (3) 1,2- SATSBUR3ild, BFyELO; (4) Ha, Raney Ni
(1) EtMgl (31f%@); (2) H:0"; (3) 1,2- SUTET§aild, BFyEL0: (4) NaHa, Ha0s

R

1.00




A4

Objective Question
88 701088

The major product formed in the given reaction 1s

3 p-TsOH
N/ + PhCHO

gs

4, 4
O N LNH
H
& o wfafea & fiefaw gew seg
m p-TsOH
+ PhCHO
N
H
(2 equiv)
Ph
L O
| I
N N
H H
%
3,
Ph
" ()
R
O N OL-NH
H
M
1
A2y
2
Mg

4.0

1.00




A4

Objective Question
89 701089 . . . 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]

& 715 3R & X & T wfr wAewr ¢

e

2 NaOH ’j\
Phk H-0, EtOH i o ’ ="
Ph 2t
1. g7 = k[FrR&]|[HO]
2. & = KFEEAHO]
3. & = k[FEAHO
4, & = k[FEH]
Al
1
oF
2
A3
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™ ~CioHas

CigHz




Objective Question
91 701091

& ¥R % AR aea seE ¥

CrCly, NiCl, (cat.)
DMF, RT

+ PhCHO

TIO™ "CigHa

CiaHz

Al
A2
A3

Ad

The major products A and B in the given reactions are

4.0

t
mCPBA BUD i. NBS, H20
- ii. NaOH

Bu

1 A=B= 5
Me ‘0
‘Bu Bu
Me 0 Me' o
'Bu Bu
Me 0 Me'
Bu
) o

1.00




Objective Question
92 701092

ar a1¢ IRt # HEw 300 A T B &

mCPBA 'BUD
Me
: Bu
A=B= :O
Me” 0
By
B ac
Me' o)
'Bu
o
Me' (o)
Bu
4, i :EZ\
Me' 0
Al
1
A2,
2
A3
3
Ay
4

i. NBS, H,0
ii. NaOH

‘Bu

B=
Me 0
'‘Bu

Shpe!
Me' g

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

respectively, are

Br

<><Br heat ’ P ]

' ®

e
C]

B
1. A=
A= Br

Br

of

Br

Br\O/Br
Q/Br
Br
Br
Br
.

Br

4.0

1.00




Objective Question
93 701093

& 1% iEGhar A fRfEa Agadt A aur &7 3c9e B FA §

CD<BI heat IA‘ B
Br
Br. Br
eI ¢
Br
) 1
2. A= Br B= Br
Br Br
Br Br
]
3 A= f]@ B= (j’B
B
@
4. P Q%Bf B= C%
Br

Al

=

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

fafs satae P &1 Ufewas giar &, foe#

OLi CHgl o} 0
o o L
Bu Bu CH;z Bu "CH

M N

P

1. F SR EHE0T T a9 76T 3o9E N @
2. Fl SR HHAUT HEEUT AU AT 39 M §
3. cuEde At S WRACT 3EE O 7E 3096 M &
4. curEds At S @FACT AT a9 §ET 3796 N

4.0

1.00




Objective Question
94 701094

A3

A4

4.0
The major products A and B formed in the given reaction sequence are

N Ph

B-0O

o B  (cat) NaOH
A —_— — > B
Ph” “CCly BH, NaN,
HO H H N OH
I. A= : B = /Qr(
PhAC(:lg £h
o}
H Ny
H OH -
> OH
2. A = B = /S.r
F'h/(cca3 Fh
o}
3 ! e OH
A= X B =
PhACCis F’h/klf
o
H OH Ng H
4 A = : B= opp OH
Ph™” CCly I

~Hpp
N Ph
=0
o Bu  (cat) NaOH
—_ —_— B
Ph™ "CCl; BH; NalN;
ETh e OH
1 A= ; B= pn
Ph™” “CCl,
0
H N
H OH -
5 OH
2 A= : B =
Ph/(cms En
0
3 HE ! e OH
A= g B = /g
Ph” CCly PR
0
Ng H
H OH :
4 A = % B = /QH/OH
Ph/(CCis Ph
0
M
1
A2,
2
A3

1.00




Objective Question

95

Objective Question

96

701095

701096

Ay
4
: i : i 4.0
The major product formed in the given reaction is
MeSi
@ ZnCly
+ Sm—
0,CCF,
1 @\/sm%
Measi\
2. I
4.
& ot A & T #gea 3 &
MesSi
ZnCl,
+ —_—
0,CCF,
1. SiMe,
MesSi
2 7
/&\6
’ %
Ay
1
M2
2
A3
3
My
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 interactions (keal mul_’): Me/Me = 0.90; Me/Br = 0.25; Br/Br=0.75
1. 1.40

2. 1.65
3. 1.90
4 0.50

Tl-2, 3-SESHge & FFaH ol aul SAT 35 FHoll Y=ulsl & g Sax
(kcal mol™! ﬁ:l %

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

1.40
1.65
1.90
0.50

it bl e

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

@ N Wsc:fPh heat éb

L. cthyne
2. ethene
=4 ethane
4. ketene

&1 71§ 3@ A, CH~CHS(0)Ph T Heeld Jodiieh §

S0Ph  heat
+ el
O A7

1 TUTH &7
2. w2t &
3. e &
4 $rT F
Al
A2

A3

A4

4.0

1.00




Objective Question

98 701098 y < : o 4.0 1.00
The major product formed in the given reaction is

Me
© Me,Culi
=""0pc
Me
e
“Me
Me
- &
“'OH
Me
e
Me
Me
4.
ar o5 wfafrar & e AT 39 &
Me
Me,CulLi
"OAc
Me
e
"Me
Me
-
S gH
Me
3.
Me'
Me
4,
M
1
A2
2
A3
3
Ay
4

Objective Question
99 701099 4.0 1.00




Objective Question
100 701100

The major product formed in the given reaction is

RO, (cat.)
- NalO,
Ph—=Me
Pn/\rrme
! o
0
2 M
Ph—=——CHO
3.
0
- Ph)H-(ME
0
& o sfdfRar & feRa 78w o0 #
RuO; (cat.)
o NalO,
Ph———=—Me
Me
L PY
0
0
3
PhJ\/ME
Ph—=——CHO
3.
o)
Ph/LHfME
0
Al
1
A2y
2
Ay
3
Ay
4

The given reaction proceeds via

o) H O
heat

- OO

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 shaft
A [4+2] eycloaddition followed by alkyl shift

L

4.0

1.00




Objective Question
101 701101

& & 3™ R A ¥

o H O

heat
D -G :
o} H o

1 T [1,3)-H e & are [4+2) ThdEe d
2. & [1,51H fawume & @ [4+2] ThEEges §
3. UH [3+2] TRIEGEA & a1 g139Es e &
4 T [4+2] THEEFe & aig Uehel faedmas @

The operator for the square of the angular momentum for an electron in a hydrogenic
atom is given below.

a2t A
=156z T Y55 Sinzp a2

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

sin @ 2%
sin g e'?
cos @ el
cosf 2l

1
2
3
4
UH SRS IH-oH U] & Joide 3 ford HIviig Ham & ¥ & e varas

2 K2 3 + cotf 4 + L
= — —_— - PO —  ——
a62 98  sin?@ agh?

p, BEE & [T B B &1 Fgl &9 ¢

1 sin 8 e2i¢
2 sin g e'¢
3 cos 0 e
4 cosf e?l

4.0

1.00




Objective Question
102 701102

Objective Question
103 701103

Ad

The result of applying the operator e~P/" o1 the function flx)is

dfix)
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f(x+a)
dfix)
dx
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For the Hamiltonian operator A = mﬁz + A% the best choice among the following
trial variational wavefunctions for estimating the ground state energy 1s
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A perturbation i = Vo(3cos?¢h — 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

1L 2w,
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The tunnelling probability of a particle with energy E incident on a potential barrier of
height V, and width L 1s given by the expression

E E
T(E =15—(1——) P
(E) 7 Vo 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

1. 32x 1077
Z. 8.0x10™*
3 6.4 x 1077
4 32x107?
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The energy level diagram for the m —molecular orbitals of the eycelic £3H; radical is
given below.

E (units of B)
o

The delocalization energy of the molecule in the ground state (in units of f§, where § 1s
Hiickel’s constant for interaction energy) 1s
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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
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The vibrational energy for a diatomic molecule is given by G(v) = (U+§) Vy—

(IJ +§)Z VeXp, where v, is the fundamental frequency and x, is the anharmonicity
constant. The mfrared spectrum of Be0O molecule in an excited state shows two
transitions at 107848 om™' and 1062.42 ¢m™!, identified as transitions between
vibrational levels 233 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
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Waﬁmﬂ?ﬂﬂg%fam‘iiﬁqﬁ}a‘fﬂ(u)=(u+j—!)ve—(u+%)2vexe,E_El‘m
& 7 &, S v, Ao IR U x, IOt RS §1 o safed
AEAT # BeO 30T HT HaRFA TIFCH, HUA FRI 253 AT 354 F a7
THACT & ® # gae T &Y HHAUN H HAA: 1078.48 em ™! FUT 1062.42
em™, WX WEld FAT &1 SH 3FE H BeO .}Tﬂgiﬁﬁ‘qwmwxe (em™*
#H) wAw, B

1. 1126.66 T=m 8.03

2 1030.30 &= -8.03

3. 1174.84 Tur 16.06

4 1078.48 @ 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 is absorbed, is

1.26 x 10~*
126 x 107!
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 1.485
2 1.970
3. 2.068
4 3.532

dgerd & Th fIAT AT A 1000 HUBHR Y 100 H@erd, 10000 HUPFR
& 200 4@ FAT 100000 TR HT 200 HTAT §| 7HA A
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: ; T 3 4.0
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

et o !

YRISF & P OUT 30T V & &1 U 330 39 U gHard our 3ohavha
TOR # Tl ¢ I AS §9 WOR ¥ wrdt # agene g, o 3 qEnn e
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1 nRAS
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Consider ammonia to be an ideal gas, with each molecule of ammonia occupying an
effective arca of 7 A2 on barium fluoride surface. The adsorption follows the
following 1sotherm.
z . 1 i (c—1)z

(1-zV c¥, eV
where, z = pﬁ ¢ is a constant, and ¥}, the is monolayer capacity (volume of the
adsorbed gas) at STP. The plot cfﬁ against z gives the intercept as
4.66 % 107* em™ and slope as 0.0761 cm 3. The surface area of adsorption (in m2)

15 close to
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The phase diagram for a one-component system is shown below.

T—

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

1 2,0,0,1
2 1;:3,:3;:2
3. 2,.1,.0.1
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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

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

[recall, coshx = %[e” + E_I)]

e b

(2 coshx)™!
% cosh x

(1+ 2coshx)™t
1+ 2coshx

T A9 W, E = —&,,0,+£, Soiai & U1y U dii-1-aed1 Far ardig wma &
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(2coshx)™?
% cosh x

(14 2coshx)™
1+ 2coshx

4.0

Consider the cell, Pt|H,(g,p")|HCl(aq)||AgCl(s)|Ag, and the corresponding cell
reaction 2 AgCl(s) + H,(g) » 2Ag(s) + 2 HCl(aq) 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

& BN

ae,

ZRT

= E,— Zlin(yb)
= E,— % In(yb)
= E,— = In(yb)
E,— % In(2yh)
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2 AgClL(s) + H,(g) — 2 Ag(s) + 2 HCl(aq) <Tel, p! AEF gF % W R
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The transference number of the hydrogen 1on in an aqueous solution containing HCI

and NaCl is 0.5. The limiting molar conductivities of H*, Na* and €I~ are,

respectively, 350 x 107* Sm%mol™*, 50x 107* SmZmol™' and 75x 107*
luct] .

Sm*mol~". The ratio of the concentrations of HCI and NaCl, namely Nac] 'S
10
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[HCl]
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The rate of an acid-catalyzed reaction in aqueous solution follows the rate equation

oiven below.
v = k[X*][Y*"][H7]

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

constant, B, is

T
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Tl faeaH | v i Iaiid sl @t &R Fafafaa st &1 siueH
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v=k[X*][Y*7][H*]

16 mol L™* TUT 9 mol L~* @1 3mafs igadl W siflifthan & fo &= Fodis
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A reaction follows the rate law —% = k|A]?. Starting from an initial concentration

t
[A]p. the time taken for the concentration to reduce to %. namely the quarter-life of A,

is
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The number of cation vacancies per mole, when NaCl is doped with 107 mol% of
BCls. 1s

12.046 x 1073
12.046 x 108
6.023 x 10%°
6.023 x 10'°

o o

ST NaCl & BCl; % 10 *mol% % T AT (doped) FFaT SiTam & ar
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