PREVIEW QUESTION BANK(Dual)

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

Sr. | Client Question
No. 1D

Negative

Question Body and Alternatives Marks Marks

Objective Question

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

divided by 98?

1. 69

b2

.81

4.91

Udh Y= N &1 9 17 T G/ Sl ¢, 96 dg 392 U faursd gidl §1 i N &1 98 U fauiford
a1 ST ot 2 fohe=1 =

1. 69

2

.81
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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 | to 9 without any repetition, such that
they add to 11 and 23 in the two horizontal rows and to 24 in the vertical column. What number
appears in the square marked A?

24

[ ]

1.6
ZlF
3.8
4.9

= fau U Sre (08) & a7l &l 1 U 9 dh Dl T3l ¥ ARG f6H1 39 g W E b
I (RT3l &) AT & SArol Ufaddid 11 9 23 g, 3R 3t Wiid 24 g1 g il | A sifda
e 71 § S9H S Ol e g

24

u [ ]

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

1. A is the shortest and B is the least smart

2. B is the shortest and C is the least smart

3. B is the shortest and A is the least smart

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

2.0




IR ATl A, B, ¢, IR D T ¢, p Y 137H1 g fh<d D ¥ IR g1 B. D I 1 g fb D Y IR
Tl A cUTE IS g g c IR eI dd 49 °

1. A9 f6THI B 3R B a8 &9 IR ©

2. B YUY f&THI§ 3R c 998 FH IR ¢
3.B YU f&THI§ IR A a8 $H IR B
4. TEU OB SR A YEU FA TR B
Al
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Objective Question

4 701004
Area of a circle inseribed in a regular hexagon of side a is

1, 3B 2
2
2. 6a?
3. ma?
4 3,2
4
U o Y a1 FAfAd Feys & iddd &1 &Ahd §
i
2
2. 6a?
3. ma?
4, ¥, 2
&
Al
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A2,
2
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Objective Question
5 701005




Objective Question
6 701006

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 5 Hofl dTel Uh o o fa=R ¥ | g8 W1el 1 ¥ UId & & U4Td, 3 10 §9 Yl aTed 9l
o Pre [Ca T 134 10 59 Yol aldd [doaH 941 & H-U-HH &l Had ard olil?

1. 56

236

Al
A2
A3

A4

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%?

i
a5
3.3
4.4

U el & : [afha U3l § urich! @1 Ula=Iad 0:10:11:13:14:15 & 30T H g | A UIGdieh!
B 2ANd UTa=Iddl 60 © dl (9l A fha- U3l # 602 I e 2id urd g 2o

1.1

oF. Ay

Al
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Objective Question

7 701007 2.0
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 ¥ d 31 UHR Bl b A 3R B, 5P DA 40 & Uld fba1d 50 % Ufd fban oo o,
DI T fooar T AT1 59 91 I, [IH IHR A BT HTET 500 691 AT, 100 ATY & 1Y
$8,000 T H &1 71 AT| & 7T 407 & I B fhad fharury i

1. 1200
2. 1300
3. 1400

4. 1500

Al
A2
fx3
A4

Objective Question

8 701008 2.0
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 mv/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 ¢l f6g 9 U ©1 AT R™ @R, U 3600 Hl & GOIOR T4 TR A 3R B HH: 4 HIA 2R 6
1A &t il 9§ gfgonad fa=n H &isd ¢ 1 92 WR Udh dh YUl Bd 6l A le- 3 fa=1 fqu’id
B A Glsdl g1 B8 3R &R & [ Hebs UHTd d Ugall 9R T U &l IR B2

1. 1200

2. 1620

Al




Objective Question
9 701009

Objective Question
10 701010

A2
A3
A4

Which of the following patterns can be repeatedly used without overlapping to make a 8x8 chess
board?

B C D | E I

ol I

1. Combination of A and B

2. Conly

()

. Combination of D and E

4. F only

U $+8 YN |18 bl &1 1 i<l &1 72t enrplerdl o § 1=t sifcrenu Agd YrRIghi Hah
I ol S Yl g2

1. A 3R B &I YYIoH

2.0

2.0




Objective Question
11 701011

Mohan flew from Delhi to Vizag via Mumbai. Flight speed was 600 kim/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 kimm'h

7

. 800 kim/h
3. 850 kin'h

4. 900 kmv'h

T - el ¥ arae da &1 gars ar Has & I &1 | fGea J 4as Ws d gals 7d 600
fepel/ef ot STafd> 4org & arareiT & Ws 7 Tg 1000 fobHi/e At g A gU % feeeil-Hag ot
a3l 3R Has-argelt &I o3l Y4 §, 9 3iiad 11id fabaT 2t fored digH A gars a1 &l i

1. 750 T HIE

2. 800 ThHIE

3, 850 fopHId

4. 900 fHHIH

Al
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A3

A4
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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?

€

4.D

U FDHR Ud DI &l R A1 B Gd a¥ & U d1U1s SAHd P U FNbR ATPHid § §1
SITAl 8 | 39d 916 o JHag Bys! & (o fou 7 faar & emifed e 9 eem marg) &
TAmRId Yeiradi ° S1el S1d1 g

|

Ul &l URT @I & YT, UalT &l foadi g2

1A
2.B
3.C

4.D

Al
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Objective Question
12 701012

Objective Question
13 701013

A4

Two cylindrical candles A and B of same height (H em) 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?

1.0.6 H

)

.04H

4.08H

U GO Sdls (1 94T SR B918il + d 2 &1 &l - oR HEdREl, $O: A 3R B &I U
1 FHY ST STl g1 A 30 fAe H HiFel A $1 318 9¢ $R 0.8 H gl Sfldl 8, 30 e H
HiHedl B @1 fabdHl SrdTs R Fifo

l.0.6H

2.04H
3.02H

4.08H

Al
A2
A3

A4

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

IR&feTd 0 . afe gt 31 3Tt 21ef & ufd 9ol <= g 8 o, faygd &7 § St

30°E 3R 60°E & 987 YHY HdR[d (A ddbg H ) a1 g

1. 1800

2. 3600

3. 5400

4. 7200

2.0

2.0




Objective Question
14 701014

Objective Question
15 701015

Al
A2
A3
A4

Two circular coins 4 and B are of the same size. 4 is stationary and B rolls over A touching its

surface without slipping. The number of rotations B makes around its centre when it completes one
revolution around A4 is

£

[

!-.}
—_

3.2
4.3

&l TAIBR Rdh 4 3R B UHHHM SHR & g 4 3 g 3R B 61 fhoel 4 R 39D Feig o
TR} B gU deei Bl §1 B 9d 4 &b dRI 3R U YRYAU Juf 3l § S+ 99 H B gRI
30 g & ufd fobd T guiHl @t dem g

By

B | =

]
[u—

Al
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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 LERS
4

A B
c

L (G-

> (F4)

A, B 3R ¢ 3@18 IS & 91 g1 3D do=gl ol [afed () o 7 8 | SRifrd W &1 % d
S (HETId YT IhTs Yol ddls & GHaIg Y BT &b § gl

A B
C
L ED)
2 2
2
3, (EJ,H)
4

)
4
(73
Al
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A3
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Objective Question
16 701016




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
o

B
5 ©
L ]
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deaths per year
w
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10 220 3 4 50 6
% 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.

&1 71 U1 1 7Irat o Sl & TRIE Ui 3R g uld au & 3fice| &1 auid &l g1 29 I
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1. TR1E - S AR ¢

2. g vid a9 4 2R1E G- a1t aiTl &1 Uia=rd aa gl gl

3. 319 9§ ad El & an g R §

4, 19 7ifa o 502 <R RTE Ui €, Wi ¥ 50 AT TR €
Al
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Objective Question
17 701017




Objective Question
18 701018

Objective Question
19 701019

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
2. 02
3.03

4.04

U 3T IR bl ¥ &1 § [STaT Udid 3@ 0 H 9 H U ¢ 1 4G &l Rl & 3fd 3rd gl dl gui
It BT 20 WA & 3iex S DI Uil fha! 82

1.0.1
2.02
3.03
4.04

Al
1

A2y
2

A3
3

Ady
4

Dividing sixty by half and adding half of forty yields

1.50

n

Z.70
3. 100
4, 140
16 D1 19 Y (U S 299 F1eitg & 318 &1 g B I [Tefd g

1. 50

2.70

Al
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A3

A4
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Objective Question
20 701020

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

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

(g

. Variance of C = Variance of A.

(V5]

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

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

U SIERE A W [daR & S 55 {4 Uefvrl &1 ¢ 1 SIere A & Udd YUl H 2023 SIS &R Uh
41 STee ¢ I/ T ¢ | FHEidiad § U &9 93 ol o2

1. C hIH =2023 + A DI HHY
2. C D fa=R0 = A BT fd=R

3. C BT (ST — FATH) = 2023 + A BT (HUHTH - FAdH)
4. C DI AITHDT = 2023 + A DI HIfHDHT
{%l
{\2
fﬁ3
A4

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

l.ete
2oe¥d+7
ld+te -7
4. (b +ec+di3

A @ a b, ¢, d 3R e TR UH YYD ¢ 5 a+b, b+c, c+d d+e IR e+7 & Hed UTHTHM
g1 FafaRad gedl O U fadT 4 o & 9ad 9HH § 2

l.ct+e
2.c+d+7
3.d+e =7

4. (b+c+d)3

Al

A2
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Objective Question
21 701021

Objective Question
22 701022

Objective Question
23 701023

A3

Ad

The silver salt with the highest solubility product (K) in water is
Agl

AgCl

AgF

AgBr

Siel # HARAH AT AR (Kp) arerm Aeaw Faor @

ol ol il oo

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

1
A2,

2
A3

3
Ay

4

X, Y and Z are three p-block elements in the second row of the periodic table, with
electron affinities (in kJ/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 ARON A pearE F gEy dfFd A I acdl Xy aur Z i sawgia
a?-galﬁmr: (kl/mol #) —15,-142 ©g -333 §| WEr U7 &
1. Y $ vIH e Far dftsan gl

el

2. X psoreEr i dear aftean g
3. X # ol awyar sifewan Bl
4. 7 H Tegd RocHSdr Aftsad g
Al

1
A2y

2
i

3
Ay
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In the process of desulfurization of flue gas, SOz is passed through an absorber
containing slaked lime in the presence of Q2. The final product is

I.  (aS0;.3H:0

2. CaS04.CaCO3

3. CaSO:2H:0

4. C8.3104

& (fluc) T & TAIUHA (desulfurization) ThA # O, i 39U & T30

(slaked) T TSl @RS # SO, Warfed fmar 7w 3ifas scurg &

1. CaS0:.3H20
2 CaS04.CaCOs3
3. CaS04.2H,0
4 C33104

Al
A2
A3
Ad

Objective Question

24 701024 : : :
The ground state term and the calculated magnetic moment (in BM) for Dy*" ion

respectively, are

1 61"1[5:3 and 5.91
2 $Hisn and 10.65
3. %Hsp and 6.23
4 “Hs; and 5.91

Dy* & frw fFe=icas 3aewr 9 vd aREfAd dehr 3T (BM ) s
g

L. OHys AUT 5.91

Hy3 T 10.65

®Hs, T 6.23

&= N

“Hsn T 5.91

Al

A2

A3

A4

Objective Question

2 701025 The coordination numbers of cobalt 1on in solid Cs3;CoCls and zine 10n 1n sohd

(NH4)3ZnCls are, respectively,

S5and 4
4 and 4
4and 5
S5and 5

e




Objective Question
26 701026

Objective Question
27 701027

BIF JGEA H Cs;CoCls H Fidloe HTH I a7 3MF HGET H (NHs):ZnCls
# B 3 fr geeay g §

1. 5aura
2. 4quwa4
3. 4@ws
4, S5auws
Al

1
A2y

2
A3

3
My

4

Of the following statements regarding lanthanoid(I11) ions/complexes,

the metal 1on interacts weakly with ligand orbatals.
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

j 18 A, Cand D only
2 B. C and D only
3. A, Band C only
4. B and C only

AASS (1) IR / dhell & Wefta e wua

dtvs nfdest & arq 3T gad Hedeafkar R

qaw et Y ftwaA deard dhavr A Hfts dear ¢
[ nfaes s & feva

USe f-f Selgclietes ThAoT e §1

HA A Fua g

1. Faad A CaaD
&aer B, C @ar D
&ae A, Bar C
&adl B @ur C

o0 w »

L™

Al

A2

A3

A4
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Objective Question
28 701028

Objective Question
29 701029

The pair of complexes/ions that does not obey the 18-clectron rule, is

o W b

[V(CO)s] and [Ti(Cp)Cls]
[Mn(Br)(CO)s] and [Mn(CO)s]
[Co(CO)3PPhs] and [Cos(CO)i2]
[Fe(CO)s] and [Fes(CO)s]

Al /ST & T Ol 18-30aeI B aH! B UTeH T8l &3 6, 96 ©

1.
2
3.
4
Al
A2
A3

A4

[V(CO)s] YT [Ti(Cp):Cls]
[Mn(Br)(CO)s] @Y1 [Mn(CO)s]-
[Co(CO)sPPhs]- TYUT [Cos(CO),:]
[Fe(CO)s] TUT [Fex(CO)s]

The number of oxygen atoms bonded to each phosphorus centre in P4Og and P40y

respectively, are

L.
2.
3.
4.

P4DamP4o.uﬂmmmwm@s§ﬁ‘mﬂmwﬁﬁm

3

A womn

4 and 5
Jand 5
3 and 4
5 and 4

4 Tar 5
3durs
3dur 4
5dur 4

The feature that incorrectly describes an ideal detector in gas chromatography, is

ik ol Sl

the adequate sensitivity should be in the range of 10* to 10-° g solute/s.

it has a short response time that is independent of flow rate.

it is non-destructive of the sample.

there is a linear response to a 10-fold change only in the solute concentration.

2.0

2.0




Objective Question
30 701030

Objective Question
31 701031

faRwan, st g S & e TS F wed TS & gier ¥, 9%
¢

1. ugea Hacaehear S 87 1008 107 Taaass ger afgul
3T T HiETed IERRAT §HT § S yae & § AT gl

g A 1 IR-faamery 2

Faa o i wigar # 10 7o 9Rade aF v e wfafem

B LN

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.

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®' ion.

1. A and C only

2. A, Cand D only

3. B and D only

4. A and B only

FISTFEACSH-A (carboxypeptidase-A) & TR & FE Fual §

A Zn® 3T TS OH 3 alE H HT B

B.  Zn? WS & Co® A SART TIAEUTeT TollSA & 3HTha T &ar
gl

C. o REEW A WA, sgeic Aiwls WA 3R U S
3] Zn?' A § ITHEHASAA X g

D. e REEH ASge WA 3R Teh Sel HT Zn>' HTA &
IqEEHAST FL g

1. Sad AduwC

2. Fa@ A CawD
3. ¥aaBawD
4.  ¥ad A G B
Al

1
A2y

2
A3

3
Ay

4
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Objective Question
32 701032

Objective Question
33 701033

For a transition metal M, the correct order of '*C NMR spectral shift [in ppm relative
to Si(CHj3)s] for the moieties M—CH;, M—CO and M-CgHs, is

I M-CH:z < M-CsHs < M-CO
2 M-CO < M-CH; < M-C¢Hs
3. M-C¢Hs < M-CH; < M-CO
4 M-CO < M-CsHs < M-CHz

TehHTT ard M & fow, M-CH;, M-CO dam M-C¢Hs; & forT BCNMR &
FIFCHT ST [Si(CHi)s & HYET ppm H] F Hel HH o

1. M-CH; < M-CgH; < M-CO
2. M-CO < M-CH; < M—CgH5
3. M-CsHs < M—-CHz < M-CO
4. M-CO < M-CgHs< M-CHa
ALy
1
A2,
2
A3 3
3
Ay
4

In the fission reaction
235U+ n— ¥Ba+ FKr+3}n

for given masses of 2*U (235.0439 amu), "**Ba (139.9106 amu), **Kr (92.9313 amu)
and n (1.00867 amu), and | amu (931.494 MeV/c?), the energy released is

1. 135.0 MeV
G 2002 MeV
3. 172.0 MeV
4. 150.0 MeV
fa@usar wfafear

233U+ on - "38Ba+ 33Kr + 34n
H U gemaAmE 29U (235.0439 amu), 4'Ba (139.9106 amu), “*Kr (92.9313 amu)
AT n (1.00867 amu), TAT 1 amu (931.494 MeV/c?), & faT &8 Foll &
-~

1. 135.0 MeV
2 200.2 MeV
3. 172.0 MeV
4, 150.0 MeV
Al
1
)
2
A3 5
3
Ay
4
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Considering nitrogen as a central atom, the structures of HaC-N=C=S and H3Si-
N=C=S respectively, are

| bent and linear
2. linear and linear
3 bent and bent

4 linear and bent

ASeleT A Fiega AT AT gU, H:C-N=C=S TT HiSi-N=C=8 $r
TIEATT el &
1. d&fa aur faE=w

2. f@s qw fEs
3. dfha aur dfFa
4. f@s Fur §fFa
Al

1
A2y

2
Mg

3
Ay

)

Objective Question

34 701034 Based on the given data on the first-order rate constants for the following reactions,

the correct statement is

j\ CF3CO.H X_ OCOCF,
X k(105 5)
H 481
F 340
al 1.70

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

(1 stabilizes the intermediate carbocation better than F

F stabilizes the intermediate carbocation better than H

fwT arfuferansii & for, uum Sife av FRRI® & faT 3ies! & SMTuR R Uel

B D

HYTE
X CF300,H X_ OCOCF,
X k(10°s)
H 481
F 340
cl 1.70

1. F aYICl AEadl SIEEARE &1 STHFd: RR & g1

2. H &1 30l Cl AT SIaTEH $I St R Sl g
3. F @ 3041 ¢ Aeadl SreiyEnE & ofts RR &xarg)
4, H @MU F TEG BIEEFTE S D RR Ha g

Al

A2




A3
A4

Objective Question
35 701035

NMe, CN
NaCN {
N

H

I= /E\
o)

The above reaction involves

1s nucleophile addition followed by elimination
2, nucleophilic aromatic substitution
3. elimination followed by nucleophile addition
4. bimolecular nucleophilic substitution

fw sifirfepa wufed St &

®
NMes CN
NaCN
@E{ P ;
N
N
N H

Al
A2
zA3
A4

Objective Question
36 701036

isoelectric point (p/) is

L. 6.01
2 12.02
3: 7.34
4. 4.14

fog o) ¥

1 6.01
2. 12.02
3. 7.34
4, 4.14
Al
1
A2,

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

ATl & pK, TUT pK, & AT HAA: 234 a7 9.68 ¥ SHHT GATIHT

2.0

2.0




Objective Question

37

Objective Question

38

701037

701038

A3

Ad

2.0

The value of the Hammett substituent constant (@) for p-OMe is —0.30. If the pKa of
benzoic acid is 4.19, that of p-anisic acid is
L. 4.79
2. 3.89
£ 3.59
4. 4.49
p-OMe & foIw AT (Hammett) gfaearda s (6) -0.30 g1 afe daiss
AT H pK,. 4.19 8, p-UTAf8s 35a &7 pK, &
1. 4.79
2. 3.89
3 3.59
4. 4.49
Al

1
A2a

2
A3

3
A

4

2.0

According to Hiickel's rule
Bz B
|
H

M N

M and N are antiaromatic
M and N are aromatic
M is aromatic and N 1s antiaromatic

e b b

M is antiaromatic and N is aromatic

ghel (Hiickel's) fF1gaT & 38X o¢

a0 )
:

M N
1. M Td N TR g1
2. M UE N wHes £l
3. M WEHfeH § 9uT N WEwARS gl
4, M wregdfes g aur N wEfes g
Al
1

A2




39

40

Objective Question

701039

Objective Question

701040

A3

A4

2.0
For the radicals CH3" (A), CH3CHz" (B), ¢-CsHi1" (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
IfzFal CHy' (A), CHiCHY' (B), e-CsHir* (C) & fIT, CH=CHCN & 191 & farw
AT T T Hel A ¢
1 A>C=>B
2 C>=B>A
3. C>A>B
4 B>A>C
Ay
1
A2
2
I
3
Ay
4
2.0

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

Cl
013
7 and 8
6and 5

7 and 5
6 and 8

L =

few 4ifs & BT 'Hawr c NMR ®iaga! & @ecall &t §&ar sHT &
cl

C*g
l. TOAT R
2. G
3. TaATS
4. 6dar g
Al
1
A2,
2

A3
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Objective Question

42 701042

A4

The absolute configuration of the stereogenic centres present in the following
molecule is
i CHO
CH
1. 9R, 10§
2. 9R, 10R
3. 9s, 10§
4., 98, 10R

mmﬁmmwmmmg

0O

CHO

OH

1. 9R. 108
2. 9R, 10R
3. 9s, 108
4. 9s, 10R
Aly

1
A2y

2
A3 5

3
Aty

4

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 is

1:6

3:2

1:3

4:1

FAREH Td 0SS F vF AH0T FT 'H NMR EXF¢H &7 Thah! & §7.25

TUT 2.1 ppm W 2N &, TS=Fr @Al Farg HAw: 12F27 18 mm B
fRraor A Feient ¥ WA 1 AR 3Ta §

o L

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

1
A2,

2
A3

2.0

2.0
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Objective Question

43 701043 _ _ _ o
The major product formed in the given reaction is

60 °C

I

\lf\,
2.

Y\Br(
3.

\B‘;\/
4.

Objective Question
44 701044




Objective Question
45 701045

Objective Question
46 701046

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

Hs(:\e‘;,cH3 &
@
CHy CH,

A B c

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

¥ e A, Ru FEfuamE F AU g83Es aeyar # 68 F4 §

HS(:\(;%,CH3 o
@
CHz CHs

il ol

A B Cc
1. A>C>B
2. B=C>=A
3. C>B>A
4. C>A>B
Al

1
A2y

2
A3

3
Aty

4

The EI (electron-impact) mass spectrum of CH3;(CH2):CN will show a base peak at
miz value of

L. 54

26

41

70

ot S

CH3(CH2):CN 1 El (3U9RH-UHIE) FouH WaeH YR G BT m/z HH
feramgm

54
26
41
70

Fe MRl

2.0

2.0




Objective Question
47 701047

Among the following reaction(s), deuterium primary kinetic isotope effect 1s seen in

o/\.u//"

A. \©/H(D}

H(D)

=

o o
C. /I\/”\OH{D}

Aand B
B and C

e o e
@]
E
f=
-

O/\'-._.v//-
A. \©,H{D;
H(D)
B.
o o

1. ATATB
2. BaarC
3. Fael A
4, FaAC
ALy

1
A2,

2
A3

3
Aty

4

OH(D)

H(D)

7\

OH(D)

-CO,

=

For the proteolytic digestive enzyme pepsin with an isoelectric point (pI) = 1, the

correct statements, among the following, are

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

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 faity acids

2.0
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Objective Question

701048

Objective Question

701049

UIEH STHed U UargH Ui &1 |0-fva fag (pn) ~ 181 P A wd

HYTE

A 39D I9gd THUICH ofF 3T ¢

B. 39S 9gd AIgdH a9 g

€ "EUwrEe 94 & oa-euyed ¥ uieied g g
D TEIH-3rl & Preftewo A gftiRE e
. Fa@ATUIC

2. FawBaulc

3. Fad A TUT D

4. Faqd BAYT D

1

2

Mg

3

Aty

4

2.0
The two energy levels (nx =1n, = 6) and {nx =3n, = 2) of a particle in a two-
dimensional rectangular box (potential 1s zero inside, and infinite outside) of sides L,
and Ly, are found to be degenerate. If L, = 1 in appropriate units, then Ly is
1 2
2 3
3 4
4 6
efafada smadeRr sfed (Yrd 0T el aul 3ided agl) A TR F0T &
& FHHY FSl @A (n = Lny = 6) T (n, =3,n, =2) 9 T gl IR
§iFH % WSS L, = 1a4T L, 81, arL, ¢
1. 2
2. 3
& 4
4. 6
A
1
",
2
M3
3
My
4
2.0

The correct set of possible term symbols for the electronic configuration 15%2s'2p* is

'P1,°P2.Po. Sy
'Po. P2, PPy
Py, P2, Po,’S1
P°P2. 3P0 Py

Eadl bl o




Objective Question

50

701050

SABCID 41 1522512p! P [T WA UG Wil 31 981 §ead &

I PP PO Se
2 'Po,* P2, Po,’ Py
3 PP PSS
4. PP PPy
Ay

1
A2y

2
I

3
Ay

4

2.0
The following plots schematically show the variation of two molecular orbitals

and 1, along the internuclear axis of a linear triatomic molecule 4;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 =a1¢s+ bip + s
Yz = azda — batpg — ca¢ba

2. Y
Wz

a s+ bipp + @iy
aybs — baghp + azpy

3. Yy =aids+ bip + s
Yy = aya — bap + s

4. Yy =,y + by +ay gy
Yo = —aas — bapp — aachs

1 @ v Y BRHAvas 30 A,B & HREIET HeT & 9y oy
3nfoas 3nfdcet o, T ¥, F INGdT F GaeuTcHST: gata &

- - .
A B A

P,

afe RAVBE A TUT B F dEdER WAIaS Hfaca HAA: ¢, U ¢y B,
ag Pas et y, aur y, & & § (@h e e §)

L Yy =@y s+ bidhp + 1y
Yy = azds — bapp — 2y

2. Yy =aypy + by +ay9y
Yy = azds — bap + azpy

ER 1
Y,

ay s+ b + 1y
Ay — by + 2y

4. Yy =a1ds+ bidbs + asdy
Yo = —ay¢4 — batps — a2y




Objective Question
51 701051

Al

A2

A3

A4

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

Ds |E |2Cs (@) [3C2 | on (xy) |2Ss |3 0y
Ay [+1 |+1 +1 [+ +1 |+1 |- iyt 7
A |+1 |+ -1 |+1 +1 -1 |R: -
E [+2]-1 0 [+2 110 |(xy) |(x3-y4xy)
A" |+1 | +] +1 |-1 -1 -1 |- -
A" |+1 |+] -1 -1 -1 |+1 |z -
E" |[42~1 0 |2 +1 |0 |(Rs, Ry) |(xz,y2)
In the electronic ground state, BF; has Dsu symmetry. Therefore,
e o e e T o B
ol sl e R
active.
Dy, TG W & fore waror anforesr Ay & o= 8
Dsn |[E (2G5 (2) |3C'2 | On (Xy) 2S5 |30y
A’y |+1 |+ +1 |+1 +1 |+l |- x*+y?, 72
Az |+1 [+ -1+l +1 -1 Rq —
E |[+2]|f<1 0 |+2 10 |(xy) |-y xy)
A" |H1 (+] +1 |-1 -1 -1 |- -
A" [+1 [+] -1 -1 -1 (+1 |z -
E" |[+2]||-1 0 -2 +1 0  (Rs, Ry) (xz,yZ)

BF; Soacliae Hed 3aeur # D,, gAfafld w@ar ¢ safaw

1.
2

Al

a & T |t g

TSR e GFATT W A7 HEAT A GEAA §, qF HA AR §

S/ e GHAT W A; 3e # qger §, 7€ IR 9 B
ST et FHAT § A, 3T H TG §, 96 7 A IR FHE ¢ AN

W%Wﬂ‘E”WﬁW?.&?m%W—WW

afra ofr &1

2.0




Objective Question
52 |[701052

Objective Question
53 701053

A2

A3

A4
In the Jablonski diagram given below, the initial excitation takes place from the

singlet ground state to the second singlet excited state, (55 — S53). Match the
processes to the events marked as A, B and C.

-
S,
s, —|
A
13
g B h
= T
[
Se

Electronic ground state

: Internal conversion, B: Fluorescence, C: Phosphorescence

A
A Inter system crossing, B: Phosphorescence, C: Phosphorescence
A: Internal conversion, B: Phosphorescence, C: Phosphorescence
A

P B

: Inter system crossing, B: Fluorescence, C: Phosphorescence

A U STaeliEh 3@ # YEATN Scderell Thel Hed Haedm & ggl
THd Icdfold HGEAT (S, - 5,) & eI §1 A, B @1 C & gRig wehaAl &
gfsrarat 1 Feer #3)

S; —

S,

S, —

A
B
g B W
= T
c
So
Electronic ground state

1. A 3R FIeR0T, B: 9fddied, C: FRéTa
2. A AU e §E, B TRATd, C: TR
3. A 3iaRE seRer, B: ¥R, C: e
4. A AT G oE, B: 9o, C: wpRaea
Ay

1
222

2
A3

3
My

4

2.0

2.0




Among the following, the correct thermodynamic equation of state 1s

L &),.=1(),-
2 @=7G),-
. (@), =T, P

+ (@), =7G),—*
fe & & ud FeAmfas W &

@), =T,

2 (@), =1, -7
(@), =1(), -7
() -r)

Al

A2

A3

A4

Objective Question

54 701054 : : . s " o
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* = —0.80V vs SHE at 298 K. the initial
voltage of the cell (vs SHE) would be

0.01V
1.56 V
0.04V
1.53V

Pl Sl

U o gelagls 298K WX U 3l 0.9 M Zn?* Taoras # 31 §1 @
SE0T ¥ ZaRT ek geagIs are 0.3 M Ag* Taera=T & S ¥ faw & 298
K 9 Zn/Zn* = 0.76 V @l Ag/Ag* = —0.80V vs SHE, ¥ (vs SHE) &I
YEIATC dreear gl

001V
156V
0.04V
153V

B —

Objective Question
55 701055




Objective Question
56 701056

Objective Question
57 701057

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
1s

1. aN-6
2. aN-7
3 IN-5
4. 3N-8

a1 e & fov saeficy s wieer @ srew 7@ & v
TwAT e Rquid sl G mar an Voot & e itEs
THAT e & fov g7 & = Fus waaar § AT fr 3R

HEAT SHFT HUTAF ST Boled T 0T & e g

1. 3N -6
2, 3N -7
8 3N -5
4, 3IN-—-8
ALy

1
A2y

2
A3 3

3
Aty

4

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

Teh guTell & Ugid v f@lew HFd ot & dRade @ wA AS TGUr AG 9
g #1 &6 & 1 atm TAT 0° C W SowAvia Rees & fow

1. AS >0 daT AG <0

el il

2 AS>0 dUr AG=0
3: AS=0dar AG=10
4 AS=0 T AG <0

Al
A2
A3

Ad

If A:By crystallizes in an fee lattice, with atom A oceupying every comer and atom B
occupying the center of each face of the unit cell, the correct stoichiometry is

AB,
AB,
A,B
A,B

ik ol o

2.0

2.0




I AV A TFF FIFEH & GedF Flel W Td WAV B T HICH
& cAF Tl T Feol & AT UF fee AToH A.B, Thsefad giar g, a9
& R &

AB,
AB,
A,B
AB

B R

Objective Question

58 701058 : G .
Among the following, the NMR inactive nucleus is
1 N,

3. :4Mg|2

4

Gens
IS4

=T #, NMR 3T aiffs &

1. 4N,
2. 3pg
3. Mgz
4. Y814
ALy
1
A2,
2
A3
3
Aty
4

Objective Question

59 701059
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) is

I. 0.25
2. 0.15
3 0.30
4, 0.20

TS 08 Hiqugs e & 494 § 08 39 & dH A9 HH: 15.67 me,
15.69 mg TUT 16.03 mg &dl §| AF® faged (mg H) &

i [ 0.25
2. 0.15
3. 0.30
4. 0.20
Al

1




Objective Question
60 701060

Objective Question
61 701061

Objective Question

A3

A4

2.0
Consider the following two data sets: A = {x3, X5, ..., X, }; B = {Ax;, x5, ..., dx, ).
where x; are independent random variables and A is a positive constant. The ratio of
the standard deviation and the average values for the data sets, 15 = % and 1y = %‘
are related by
1. Ty =Ty
1
2. Tg=Ta3
3. Ty = Tad
4, g = rAv"I
5T a5 3MiFaT F dc W TR F& 4 = {x, 20 o x0 )i B = {Ax, 425, 0, A},
SET x; TaaT FafAT o § 9 1 vF teeAs RutE 3| A e
vd st & dt & v siwa At F1 o, rngﬁﬂmm:%,
1 g =1,
1
2 g =13
3. g = Tad
4 e =TavA
Al
1
.2,
2
M
3
M4
4
i P E W 4.0
The correct order of second ionization enthalpies, is
1 B>C>N>Be
2 N>C>Be>B
3. B>N=>C=>Be
4 N>B>C=>Be
R 3aa v T W HE g
L. B>C=>N=>Be
2. N>C=>Be>B
3. B>N=>C>Be
4. N>B>C=>Be
My
1
A2
2
A
3
My
4

1.00
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Objective Question

63

701062

701063

Consider the following reaction scheme and the related statements.

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

self ionization R !
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 1s used as a non-aqueous solvent.

Onwe

The correct statements are

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

T siftyfara g vd Teidd doedl i) faar &4

B P

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

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

A X.Y3Y Z H UHS! SaacF 39 &) S 99 g
B Y P 3MEBR FH g g

C  Z.sp’ GBI § qUl Iguha@ g HFHR 3G ¢

D X U@ Mo [dads o ke W gl ¢l

EHEREE

1. had A TY B
hdd A TU1 D
&ad C aul D
dE A B @I D

oW

Among SF4, [Cl04]", FCIOs and [IFs]" the number of species having “see-saw” shape

15

Pl B
B a1

SFs. [ClO4], FCIOs TYUT [IFs]" H “SHell” (see-saw) 3HTdhic T drefl Wield &1

e g

2
1
3
4

B 2

4.0

4.0

1.00

1.00




Objective Question
64 |[701064

Objective Question
65 701065

A2
A3
A4

Among the assertions

A, UO:" 1s thermodynamically stable in water.
E. U02*" is a hard acid.

E: The geometry of UO2™ is bent.

G

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

oxygen alom.

The correct statements for UO:>" are

I.  AandC only
2. BandDonly
3. B.CandD only
4. AandBonly
ICrogEtCics
A U0y o # FeAETdSd: T8 &
B. UO# T&F FaK 35 e ¥l
C. UO #r sarfafa g B
D. U & 5/ T 6d &=t fde o SA0] & 2p ided & @y
Jut # wfFafaa €
#, U0 & TaT agr U §
1. ad A @ C
2. Saad BawD
3. &aa B, CawD
4, FaA ATmB
Al
1
A2,y
2
e
3
Ay
4

The correct statements concerning H{CHB1Cli1), are

Its conjugate base 1s a non-coordinating anion.

It 1s a superacid.

~Hol- S

It can protonate fullerene and benzene.

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

e

[CHB,Cl,] has a stable icosahedral geometry.

4.0

4.0

1.00

1.00
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67

Objective Question

701066

Objective Question

701067

H(CHBClyy) % foT @dr sua §
A. ST 'H'Z_I:'?l?-ﬁ & Ush JTHGAT (non-coordinating) FUMIT gl

B. [CHBuCly] U Turdt BRI (icosahedral) SR T@ar ¢
C. g U 3T 3% (superacid) g1
D. &€ ToRe Td dwolia FI HNgd = FhaT ¢
1.  Fad Aaw C
2. %aa B, CamD
3. ABC@nD
4. Faad A BawC
Al
1
A2y
2
A3
3
Ay
4

4.0
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(CDJ**

P = [Fe(H:0)s(OH)]"; Q = [Fe(H20)s)** and R = [Fe(H-0)s(C1)]**

P = [Fe(H:0)s(NH;3)]*"; Q = [Fe(H,0)s(NH;)J** and R = [Fe(H,0)sCI]**
P = [Fe(H,0)s(NH;)]*"; Q = [Fe(H,0)J'" and R = [Fe(H,0);Cl5]

Fokn B

STl HNO; #1 0 el 1 & &fel P A AW W o agd b dowlt Tor
H TS Q FAcT &1 NaCl F WY Hehel Q HARBRA #: vk oy 1 7
HHe R @arar g1 Tl P.Q aur R, St 3wdFa Naror & o €, HA

1. P = [Fe(H20)s{OH)*"; Q = [Fe(H20)s " T R = [Fe(H20)s(C1)]**

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

3. P = [Fe(H,0)s(NH;)]*"; Q = [Fe(H20)s(NHs)[* 2T R = [Fe(H,0):CI]*
4 P = [Fe(H20)s(NH:)**; Q = [Fe(H20)e]’* LT R = [Fe(H20):Cl3]

4.0
Given the spectral transitions for [CrFs]*~ complex as, 671 nm [*Az, 2 *Tz], 441 nm

[*Az = *Tig (F)] and 291 nm [*As; = *T1, (P)], the Racah parameter B' is closest to

2813 cm’!
1986 cm™
827 em™!
213 em!

et Ll e

1.00

1.00




"ol [CrFe]™ & forw FFeat AT 671 nm [*Az, > *“Tz,], 441 nm [*As, >
Ty (F)] T 291 nm[*Az > *Tie (P)] TU &1 TS Ul (Racah parameter) B'
Frean &

1 2813 em!
2 1986 cm™
3 827 em™
213 cm!

P

Objective Question

68 701068 g
For the Eu*" ion (At No: 63),

Al 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.

& the 4f orbital 1s more than half-filled.

D. the ground state term symbol is "Fy.

Of the above, the correct statements are

1. A and D only

2. A and B only

3. C and D only

4. B and D only

Eu® 3 (WATO] HeEdr 63) & faw

A. dR=fEa @ W@ geh It oF gl ¥ WAt @ o

B. Fi @ 'F: & 3edc Fofl ¥ MY (populated) § AR e
3ol Jerd €1

C. 4fnfaca 3 & 30 . 8

D. fowt sraeume fes Fo &

s F & TG B E

1. FaSAamD
2. FadA@wB
3. @®am Cam D
4, FEABAWD
Al
1
A2y
2
A3
3
Ay
4

Objective Question
69 701069




Of the following assertions regarding the mechanism of electron transfer,

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

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

C. In inner-sphere mechanism, an oxidant possesses at least one ligand capable of

binding simultaneously to two metal ions.
D. In inner-sphere mechanism, ligands of reductant are substitutionally inert.

The correct statements are

L. A and D only
2. A B and C only
3. B and C only
4. B, C and D only

ol T BRarEafr O gdftg e st o

A, Teg Asciy GrofRf® gaeadh Fiof o u@s Asat M IS W F
Y HIOES B HFdIERS P SoiFgld FAEAART Hdr g

B. 3R- HASelld TUMIGRUT & 3T aul FEsRS 394 3R
37eraT rafAS Aeadr A & S90S F ATET T & ST Seidgle
TR # s £

C. 3IHvi- ASag TR # HiFHFRE &4 ¥ 7 Th aEos A1
UTq AT H AU SIS A WA §, @ E

D. Hw=R- HzllT TR & 3varas & devg uforaasiy sfrg

gl
HE FUA £
1.  Fad A gD
2. #Had A BawcC
3. SaaBaAwcC
4. %aa B, CamD
M
1
2
A3
3
Ay
4

Objective Question

70 701070 ; ] . :
Identify P and Q in the following reaction sequence

IMR(CO)s|™ + C;HCl ——= P KL L

P = [(n'-CsHs)Mn(CO)4CI] and Q = [(*-C3sHs)Mn(CO)4]
P = [(1*-C5Hs)Mn(CO)4] and Q = [(n'-C3sHs)Mn(CO}CI]
P = [(1*-C3Hs)Mn(CO):)z and Q = [(1'-C3Hs)Mn(CO}]2
P = [(n'-C5Hs)Mn(CO)s] and Q = [(n*-C3Hs)Mn(CO}]

o O B

e SRl s & P ar Q Y weaRt

[Mn(CO)s]” + CH,Cl —— P Lk o

1. P=[(n'-CsHs)Mn(CO)CI] T Q = [(’-C:Hs)Mn(COX]
P = [(n'-C3Hs)Mn(CO)] FT Q = [(n'-C3Hs)Mn(CO)CI]
P = [(1*-C5Hs)Mn(CO)s]> FAUT Q = [(1'-C:Hs)Mn(CO)s]
P = [(n'-C3Hs)Mn(CO)s] T Q = [(*-C3Hs)Mn(CO):]

R




Al

A2

A3

Ad

Objective Question

71 701071 % i 1o 4.0
Five moles of [BoH14] react with two moles of BsHy at 85° C resulting in the

evolution of nine moles of H2 and the formation of a monoanionic borane cluster that

has a

1. Nido structure

2 Closo structure
3. Arachno structure
4 Hypo structure

[BsHyy] T 9Ta #Alel B:Hy & & Aol & 85° C 9T AHTF ¢ 9 el Hy
fAPIer & 3R OF OIS SR 726 (cluster) T §, S ST &

1.
2w
3 silFt
4 e
Al

1
A2,

2
A3

3
Aty

4

Objective Question

72701072 : ; ; o 4.0
Match the following complexes with their characteristics

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

The correct combination 1s

L (i) (c) (x): (11) (b) (y): (ii1) (a) (2)
2, (1) (a) (x): (1) (b) (2); (111) (c) (y)
3. (1) (¢) (2): (1) (b) (y); (111) (a) (x)
4. (111) () (x); (12) (b) (2): (1) (a) (y)

et Fehell &7 3% ot & fAere Rfew

HqEel d-SoteciaA(=AT) Fol FISehell Felergiel
(i) [WClg] (a)2 (x) 12

(i) [WCl] b1 () 13

(iii) [WCIg* (c)0 (z) 14

e T §

L (1) (c) (x): (11) (b (y): (111) (a) (2)

2. (1) (a) (x)s (i) (b) (2); (iii) () (y)

3. (1) (e) (2): (i) (b) (y): (i1i) (a) (x)

4. (iil) (c) (x); (i) (b) (2): (i) (a) (y)




A2

A3

A4

Objective Question

73 701073
In the solid state, methyllithium 1s 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 Li 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.

o ey # use Affas agsed) (tetrameric) § 3R Lic #13 (core)

WA g PusT RRgm A s iR s s F ad Fa &

1. 9% AUSe HoTge 3-Feq-2-3elacle detel ganT & Li-heal &
aq d@fea gl

2. 93 fRUST HUMGS 4-Feg-2-Foiclel avd=l ganl diel Li-dwal &
afaa &1
g 2-Feg-2-FoiFgld S0 T &

4. uAF AUBE HOTTA TAF LiFeg 8 HHaa: aRaey gl

Al

A2

A3

A4

Objective Question

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

represents a metal 1on with S=1/2 in thombic symmetry,

zW : 0  m
P A Oy 9
b g fa SR p )
H <, Y-
3 g u ¥ I
-
MAGNETIC FIELD —e
15
1: IV
75 I
2 11
4. 1




Objective Question
75 701075

Objective Question
76 701076

fae Ru gawdla iqdaehia s FiaeA & | &l a1 Aas wAfAf
A S=1/2 F WY UH U HAA AT §

9°9,°9; %

oo

MAGNETIC FIELD —

DERIVATIVE

ABSORPTION

Pl o
=

Al

A2

A3

Ad

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

0,0and 1

0,2 and 1

0,1 and2
2,2and 1

[CpzFe]. [Cp2Ni] T [CpaCo] TFell H YA Folarglal HI HEAT HAL: §

ol ok o

1. 0, 0 g1
2 0, 2 gur 1
3. 0, 1 dar 2
4 2, 2 dur 1
Ay

1
A2y

2
A3

3
Aty

4

4.0

4.0

1.00

1.00




Objective Question
77 701077

In the differential scanning calorimetry plot of a polyethylene sample (given below),

1f the heat of fusion 1s 68.4 cal/g, the percent crystallimty of the sample,

Heat flow rate
(mealis)

100 %
55%
68 %
79 %

R B

Ta=133°C

area = DHy=54.5 calg

Temperature °C

TF TeSUEed A0 H AdieE FHAEr FeAAT Y A e g
IfE AT HaTole 68.4 cal/g &1 A et & gferera Fhseoliaar &

Heat flow rate

(meal's)

1. 100 %
2, 55 %
3. 68 Y
4, 79 vy
ALy

1
A2,

2
s

3
Aty

4

Ta=1339C

area = DHy=54.5 cal'g

Temperature °C

4.0

1.00




Objective Question
78 701078

Statements A-D below pertain to the given decay senes,

23
A
27 o
/
/
i
¢ b
293: Be 2 — .J .
mass number //
e
//
230
o0 E-*
atomic number
Al The radionuchde (D) is formed by two successive f-particle emissions from
the radionuclide (B).
B. The radionuchde (E) 1s formed by successive f-particle and a-particle

emissions from the radionuclide (C).
[ &4 The atomic number of the radionuchde (C) 15 91.
D. The atomic number of the radionuchide (D) 1s 90.

The correct statements are

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

i for awaex A-D &1 7% e Aol & wefaa §)

R

338
92A M
/ C D
Hpel e .
90 P
mass number
-t
/
o//
sz i

atomic number

A Rantfece =gFerss (D) RAtFea ~gFamss (B) & & callal

pafefFe I A FATE |

B. ZaNfFea ~gFage (E) {EaNfFeq ~gFags (C) & Fealicck -

uifefher @2 o-afefer 3awse & &7 &
C. f¥EnfFca =gFamss (C) #r sy wEar 91§
D. RanfFca agzarss (D) H waAw] TE&AT 90 B
Y FUA §
1. FadAdarC
2. Fa@ B @D
3. FEAcCawD
4. FaaTA BauwC

Al
A2
A3

A4

4.0

1.00




The correct statements in the following reaction sequence.

[OH] H-
CO, + ————n —_— e + CO
27 P reaction B Be (5 reaction A 3

excess [OH] 0

P
A, the veo in P is lower than veo in Fe(CO)s.
B. reaction B proceeds via coordinated formyl intermediate.
C. Q 1s 1solelectronic with Ni{CO)s.
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

mﬂﬁnmﬁqmwﬁnﬁrmé‘

OH] -
co, + P <2 poco)y, —H» p +cO
reaction B reaction A

P excess [OH] Q

P & veo, Fe(CO)s F veo & & B

FTATFTT B Tovady SRABT ALASdl g@nT aad g gl
Ni(COL® FIIT Q THgeF T &l

Fo-ta Rive 3R # P 7 v 35N i g w9 @A g
L %had A, BAUTC

FaT B, C TAD

Fad A, CTUTD

FHAT ATATC

oo wp

L

Objective Question
79 701079




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

1901_‘_
anmnﬂ -M]
-h__'_._-‘.g_g A 2204
[ & Hemea; /
N~ 45k
(. } Cug -\-;I
A, Electron transfer involves Heme ¢ and Cuy 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 is 5-coordinate species with an axial His ligation.
D. Cug 1s a monomeric 3-coordmate species while Cua 1s a dicopper species.

the correct statements are

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

B e

UIEERPH ¢ MEASH H wR Hithy urg F=i o1 e e 7 qwfm &

—

f Cuy )
N T
1903"_ =
" Hemea
Mol
. 804 2204
{ Heme ag \'
— = 45A

T =4
i Cug )

e

A EHa TU Cuy IR RIFTROH A § Aafd €H a5 T Cus
ST AT A 2 g

B &Ml gm et oft yftr & fam ga € el 0. Faa cu, d R
P Cu(l)-0, W AR

C  His & U& 3{efig Yol & 91y 819 o uia-ga-adl Wizl g1

D Cuz US Uodad! dH-gaadl wWide 8 Safd cu U6 fFamR
wfiefie 81

LEEREE

1. hadA BOUC
Fdd ¢ aYl D
$dd B, C TUT D
dd A TUT D

R

Objective Question




80 701080

Objective Question
81 701081

Objective Question

The statement regarding the properties of Type 1 Blue copper proteins that 1s true is

1.
2.

4

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

In the EPR spectrum, the Aj value in Blue copper proteins is greater than the
Ayvalue of free Cu(Il) ion.

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) 1on.
It exists as a pair of Cu(Il) centres.

213U 1 & BIUR WEHI & 0T ¥ Haiftid Hel By 8

1:
2:

Al

A2

A3

A4

Cu(ll) &5 Had His qUT Cys AT 3 A IS B

FAF STIAPIY TG WICH (EPR) H, SYDHIR U H A, FT
T Tad 3T Cu(ll) & A, T T & g1

AT WITH T Udh Udd ST F dee = 600 nm W T 3R
Cu(ll) A F £mee B HUET FHBT £en = 100 0T SH1UE 1

g Cu(l) =i & U gH &1 g fagur g

The mechanisms for the formation of molecules A and B involve, respectively,

8]
hv hv
sensitiser o -
0
A B

FoR b

oxa-di-n-methane rearrangement and Norrish type I cleavage
Norrish type I cleavage and oxa-di-t-methane rearrangement
oxa-di-t-methane rearrangement and Norrish type I cleavage
Norrish type I cleavage and Norrish type 1I cleavage

A Tur B 33T & aaie A afFAfad fearfafear saen §

8]
hv hv i
sensitiser o =
0
A B

1
2
3
4

Al

A2

A3

A4

3iterer-sT5-n-fAde geAfdeare va Aer <y 11 fagere
AR e 1 faees aur Jiir-sig-n-Add gafdeara
3itereT-sT5-n-fAdT geAfdeard o AR 2y 1 fagers
A 2reg 1 Rges aur ATRer ey 11 fages

4.0

4.0

1.00

1.00




82

701082

The major product formed in the given reaction 1s

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

I -
S

O CH CH,Cly, —78°C
l t-Bu

1 OH
= OH
= t-Bu

i O
t-Bu
t-Bu
3. . . OH
o
t-Bu
t-Bi I I OH
4. .

CH.Cl,, —78°C

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

” :
(42
- 0OQC
m IT I @
= =

N ess
t-Bu
t-Bu
=
S
3 OH
o
t-Bu
t-Bu g ‘ OH
4. t-Bu ] l OH
ALy
1
A2y
2
A3

4.0

1.00




A4

Objective Question

83 |701083 _ ) ) o
The major product formed in the given reaction 1s

CO:Me 0.95 eq. KOH

HO' - =
“CO.Me MeOH, H.O
CO,Me
1 HO!
“COH
CO.H
2, MeQ
“COMe
CO.Me
3 MeO
“COH
COLH
4 HO
“COMe
& 1§ IR F o qET 3G ¥
CO.Me 0.95 eq. KOH
HO' -
I'CO2ME MeOH, H.O
CO.Me
1. HD---U
“COH
CO.H
2 MeO
"CDQME
COsMe
3. MeO—g
“CO.H
COH
4 HO!
“CO.Me
Al
1
A2y
2
A3
3
Aty
4

Objective Question
84 701084




Objective Question
85 701085

The intermediate involved in the given Etard reaction is

@,m—:; CrO.Cly @,cHo
o]

ci
3 | = O-Qr-Ci
- OH

cl 0

3. ©/J\o-0r—cl
0

4 0-Cr-Cl
0

& a1 Sed (Etard) TR & wiEnfea Avaadt &

@,cm CrO;Cly @,mo

(IZI
2 | = G-Clr-CI
= OH
Cl 9
3 ©/Lo—::r—c:|
9
o]
M
1
A2,
2
A3
3
Ay
4

The major product(s) of the given reaction 1s (are)

4-di -
Bn 0/\1/\ OH 3.4-dihydro-2 H-pyran
Me PPTS

a mixture of diastereomers
a mixture of enantiomers
a single enantiomer

Sl I

a single diastereomer

4.0

1.00




Objective Question

& o 3@t & [Ew soug B

& 0/\1/\ o 3,4-dihydro-2H-pyran
Me PPTS
1. svfafed Be gwegat &1 v BT
2. wfafedr Rfew gaaad & o Byor
3. uH uwe gfafed Rfew gaaae
4. U Usd vfafdd Bfew gaeaa
Al
1
2,
2
A3
3
Ay
4

The major product formed in the given reaction is

| AgNO,
A5
cl

MeOH

| LGYOME
NH

: MeOD //4
2 V Nl

3 4@5
NH

MeO

N/’““OME

4. Ab
& a8 Bfrar # Refa qea seg &

ﬂ% AgNO;
N

| MeOH
cl

1 LG_YOMe
NH

MeO
o
N OMe
N
ALy
1

A2




A3

A4

Objective Question

87 |701087 The correct set of reagents required to convert ethyl benzoate to ethylbenzene 1s 40

1. (1) MeMgl (excess): (2) H:O™: (3) 1. 2-ethanedithiol, BFsEO; (4) Ha, Raney
Ni

2. (1) Me:TiCp2: (2) H:O"; (3) 1.2-ethanediol, BF: Et20; (4) N2Hs, Ha02

3. (1) MeTiCps: (2) H:O"; (3) 1.2-ethanedithiol, BFyEtO; (4) Ha, Raney Ni

4. (1) EtMgl (excess): (2) H:O™: (3) 1,2-ethanediol, BF;Et20; (4) N2Hy, H20

Ua s-iue &1 Ofaesi— § ®uiaiid o3 & AU g sifieHs] &1 98l
g R

1. (1) MeMgl (3(fi@); (2) H30"; (3) 1,2-34TSTEur$ e, BF3 Et0; (4) Ha, Raney
Ni

(1) MesTiCpa: (2) H;0%: (3) 1,2- 20ET8 #ffd, BE; EwO: (4) NoHs, HyOs

(1) MexTiCp2; (2) H30%; (3) 1.2- SUTSTS YIS 3id, BFyEt0; (4) Ha. Raney Ni
(1) EtMgl (3f15a); (2) H;0"; (3) 1.2- SUTSTS3d, BFELO; (4) NoHa, HyO,

ot

Objective Question

88 701088 : ; : i 4.0
The major product formed in the given reaction 1s

3 p-TsOH
+ PhCHO

N

H

(2 equiv)
Sy
: I 1
N N
H H
Ph
2 T -




Objective Question

89

701089

& a1 sl # AT gew 3o @

W p-TsOH
K + PhCHO

H
(2 equiv)
Ph
L AN
[ I
N N
H H

i

=

Al
A2
A3

A4

4.0
The correct expression for the rate of the given reaction 1s
(0] 0
NaOH )L
Ph& Ph OH % Ph—=—H
pn  H2O, EtOH

Rate = k[ketone][HO ]
Rate = k[ketone]'[HO]
Rate = k[ketone][HO ]?
Rate = k[ketone]

&1 1% AR & g7 & fav a8 g ¢

Frbi

9 NaOH i
Ph& ——— Ph OH * Ph—=—H
pp  H20,EtOH
1. & = k[FrEE|HO
2. @ = KFRAAFHO ]
3. & = k[FrEEHO P
4. & = k[FEH]
Al
1
o
2
A3
3

1.00




Objective Question
90 701090

Objective Question
91 701091

: . . A 4.0 1.00
The major product formed in the given reaction is

CrCly, NICl, (cat.)
DMF, RT

TIO” “CigHar + PhCHO

C1UH21

Ph
4. HOA”,CmHm

& a5 wffrar & T feT 3o @

CrCl, NICl, (cat.
+ PhcHo 02 NiCh(eat)

O™ "CigHa DMF, RT

CioHz

b Ph/=<~

Ph
Ph

o]

H

C}OHZI

= C‘I!':IHZ1

E:\/

Ph

a0, O/H‘/C,DHN

Al
A2
A3

A4

4.0 1.00
The major products A and B in the given reactions are

t
mCPBA BUD iNBS HO
Me ii. NaOH

‘Bu

1 A=B= D_
Me 0
Bu Bu

2 A= D B=
Me' "0 Me' o
Bu Bu
Me' 0 Me' "0
Bu

4. A=B= D
Me! o




& 71§ 3HfFamst & qea seg Aqw B

Bu

mCPBA D i. NBS, H,O &
i ii. NaOH
1 Bu
A=B= D
Me 0
Bu ‘Bu
T2 LR
Me' 0 Me' 0
3 Bu Bu
L
Me 0 Me' 0
Bu
4. P :Q\
Me o
Al
1
A2y
2
I
3
Ay
4

Objective Question

92 (701092 ) ) _ ) ) ]
The intermediate A and the major product B formed in the given reaction,

respectively, are

CD< Br heat ’ " l
Br

i} B'\Ga
A= e
Br
S}
2. A= Br B= Br
]
Br




& 7ig sfdfRar & frfaa #egadt A aun 7Eg 309 B #Aw €

<>< Br heat ’ A ‘ B
Br =

Br: Br- Br
. A= \@e@ B= \O
Br
=]
2. A= O\%Br B= Br
Br Br
Br Br
3. A= @@ B= @,Br
B
o Br
4. = Br 5
v Ton 0 L
Br Br
Ay
1
A2y
2
i
3
Ay
4

Objective Question

93 701093 : i
Alkylation of lithium enoclate P occurs through a

— +
Bu Bu CHg Bu "“CHg
P M N

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 1s M

il ol o

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

ffEaH gefae P &1 Ufowas giar &, s

OLi CHal 0] 0]
Ly - L - T
Bu By CHs Bu "'CH4

m N

P
FHl S AHAUT HIEAT TAT AT 39 N §
T SR HHACT HAEUT T HET c9E M §
ST Al ST HEAOT ST T HET 309 M ¥
STercie AT ST AT ATyl 99T AEG 3c9ie N

B ok M e

Objective Question




94 1701094

Objective Question
95 701095

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

l_k',*gh
N Ph

B-0
o BU  (cat) NaOH
_— = A e B
Ph”” ~CCl, BH, NaN;
H N
HO H w2
L. A= B= /\WOH
F'h"ﬂ:\ccl3 kA
o}
H Ng
H OH 5
% OH
2. A= B = /gr
F’h/((:c;3 £
o}
HO H Ny H
3 A= " B= opp OH
Ph” “CCla
0
Ny H
H OH 3,
4. A = "- B = /KrOH
Ph/QCCis Ph |O

Hen
N Ph
B-0
o By  (cat) NaOH
——— —_— B
Ph CCly BH; NahMy
HG H g OH
| A = B = Ph/,\ﬂ/
Ph” ~CCly 1
H N
H OH LY
5 OH
2 A = - B =
r—‘h/l\cca3 Fh 1
N
3 HO H 3. H i
A= . B =
PR CCl Ll
o}
H OH Ns H
4 A = " B = F’hA;(OH
Ph™ “CClg
o}
M
1
A2
2
A3
3
Ady
4

4.0

4.0

1.00

1.00




Objective Question

96

701096

The major product formed in the given reaction is

MeySi
O —
+ -
0,CCF4
1. %\Jsm%
M635] ~
4,

& el yffrar # R #ew 3o ¢

MesSi
ZnCl

+ -\ J-" EEE—

0,CCF,

I. SiMe,

Al
A2
A3

A4

The difference between the lowest energy and the next higher energy conformers (in 40

keal mol™) of meso-2,3-dibromobutane is

Given: Gauche interactions (kcal mol™'): Me/Me = 0.90; Me/Br = 0.25; Br/Br = 0.75
1. 1.40

Z 1.65
3. 1.90
4 0.50

1.00




Objective Question
97 701097

Objective Question
98 701098

-2, 3-SEAHEge & FFTH Sul 9yl 310 3= Sl GEuls] & 9 v
(keal mol™! H) %

&1 §: M (Gauche) HARAMHUIY (keal mol'): Me/Me = 0.90; Me/Br = 0.25;
Br/Br = 0.75

1.40
1.65
1.90
0.50

A D

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

S0Ph heat
O = Ay

ethyne
ethene
ethane

o

ketene

ar 715 A% &, CH,=CHS(O)Ph T HzadT aa?»mar. 2

SOPh  heat
O

1 TUTHT &7
2. w2 &1
3. T T
4 FréT F1
Al
A2

A3

A4

4.0

4.0

1.00

1.00




Objective Question
99 701099

The major product formed in the given reaction 1s

Me
6 MeCuli
= 0Ac
Me
1.
"Me
Me
2.
“OH
Me
~ L
Me
Me
4. @
& a5 sl & T gew 3o @
Me
Me,CulLi
"OAc
Me
e
"Me
Me
e
=0
Me
3.
Me'
Me
4,
ALy
1
A2
2
A3
3
Aty
4

4.0

1.00




Objective Question

100

701100

The major product formed in the given reaction 1s

RuQ; (cat.)
. NalO,
Ph——=
Pn”\rrme
L. 0
0
Ph—=—CHO
3.
0
4. ph)-krrl\a"le
o}
a&r 18 HAfhaT # e &g 3cure &
RuO, (cat.)
o NalO,
Ph———Me
Me
I Ph Y
o]
o}
%
ph o Me
Ph—=—CHO
3.
o
4,
Pn)'H-(ME
o}

Al

A2

A3

A4

The given reaction proceeds via

o]
heat
Q0 - T :
0 H

e b o=

HO

0]
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] cycloaddition followed by alkyl shift

ar a5 AfAFTT s g €

0 o]
= heat i
| + ||l o 0
X
0O H

1
2
3:
4

o
U [1,3}-H Eamder & a@ig [4+2] hadigesd &
O [1,51-H faeurds & arg [4+2] Tshadge d
T [3+2] THREEFEA & ale glgges A ¥
T [4+2] ThTEGe & a6 Uewe faearde &

4.0

1.00




Objective Question
101 701101

Objective Question
102 701102

A2
A3

A4

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

ST LU
=lagE "5 t T 9

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

sin @ e%®
sin g e
cos @ el¢
cosf et

1
2
3
4
TS g SauY WA $ Saiae & U HIviig W37 & af & e v &

Iz i o ] 2 iy 1 &
=_ —_—t Ot —  ——
362 T Y56t st 392

p, D& B T HIig Bad o1 ugl wUE

1. sin 8 e2i®
2 sin A e'¥
3. cos 6 e®
4. cos@ edl#
Al

1
A2y

2
A3

3
Ay

4

The result of applying the operator e~9@P/" on the function fx) is

dfix)
dx

f(x+a)

dfix)
—4 dx

flx—a)

1. +a

2
3:
4

Telel f(x) W Fellolsh e~‘aP/h T W] FA H1 IROTH §

dafix)

1. +GT

2 flx+a)

dj(x)

3. —GT

4 flx—a)
Al
1
.2,

4.0

4.0

1.00

1.00




Objective Question

103

Objective Question

104

701103

701104

A3

Ad

4.0
For the Hamiltonian operator f = %ﬁz + A%*, the best choice among the following
trial variational wavefunctions for estimating the ground state energy 1s

1
x*+a®

m18 % s

1
(x2+a?)?

2
£
4

éﬁnxﬁmﬁ:ﬁﬁum*,%mﬁmmmm%m*
forr Prafafaa wE Faeh vert & & dsean GFea &

1
x24+a?

=

LA EEA

2
3.
4 1

(x2+a®)?

Al
A2
A3

Ad

= 4.0
A perturbation H' = V,(3cos?¢ — 1), where V, is a consltant, is applied to a rigid

rotator undergoing a rotational motion in a plane. The first order energy correction to
the ground state is

1.2V,
2
ER 8
4. A

U A H YU T1fd S a1 U 2 Y U U &Y (perturbation)
A’ = V,(3cos2p — 1), T8l V, TP [A0die 3, @1 <iial 31 F-Tan s/ &

fore wuw Fife ot Tned €
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2 %V[,
3 %VD
4 Vo
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4.0
The tunnelling probability of a particle with energy E incident on a potential barrier of
height Vj, and width L is given by the expression
_ 16 By _EN, -om
TE) = 165 (1 Vn)e
where k 1s 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. 3.2x1077
2. 8.0x10™*
3. 6.4 % 1077
4 3.2x1073
V, 3=mg aur L =928 & U & g 9% 3mafad £ Fel & us FuT &
E E
16 (1 -2 pmzkL
T(E) = 165 (1 Vn)e

¢, 5 k v marE §) vE RReT w9 & 5o £ =2 & v gom
qiffshar 1.6 x 1077 arfy o=fy| afe By Hr alsd smh fr s &, o
G AT gl
I 3.2x 1077
2 8.0x107*
3. 6.4 %1077
4. 3.2x107%
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The energy level diagram for the 7 —molecular orbitals of the cyclic C3H; radical is

given below.

-2 +

E (units of )
N OB o nL

The delocalization energy of the molecule in the ground state (in units of §, where f§ 1s
Hiickel’s constant for interaction energy) is
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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+%) Vi —
(U +§)2 VeX,, where v, is the fundamental frequency and x, is the anharmonicity
constant. The infrared spectrum of Be0 molecule mn an excited state shows two
transitions at 107848 cm™ and 1062.42 cm™!, identified as transitions between
vibrational levels 23 and 34, respectively. The v, and v,x, (in cm™') 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

O

Eﬁ?afaq'{ﬂmﬁ'ﬂﬁgaifﬁ'@iﬁqﬁiﬁrG(u):(u+§)ve—(u+§)2vexe, &
& o ¢, St v, AW AR ¥ qur x, IvEaRar R ¥ o st
HAEAT # BeO U] H Helad TIFCH, 9 TRI 293 TAT 324 F &
THATT & T H Tgde TF & THAUT D AT 1078.48 cm~! FUT 1062.42
em™!, 9 VST FIAT €1 SH HEGEAT H BeO .'H‘ﬂ;?ﬁﬁ‘cf Ve dUT vox, (em™t
#H) Fae, E

1. 1126.66 @r 8.03

2 1030.30 @2 -8.03

3. 1174.84 Tm 16.06

4 1078.48 @=m 8.03
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Acetone undergoes photodissociation upon absorption of 330 nm hght. 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 1074
1.26 x 107!
1.26 x 1073
1.26 x 1072

330 nm WBTY & 3(GYINU IR THEH &1 UPHRIdge gidl ¢l 3 He &l 3@y &

fR1E 330 nm W 20 mW & U e aifda & wiieH & & 419 T & §ud
T 3 IR THETH & 75 pmol &1 UHTIAHE il &1 VYUl YT &1 G
A R yabTfaTe ¥ o aard afer g

g BY e

126 x107*
1.26 x 107
1.26:x 1077
1.26 x 1072
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A4

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

2.068
3.532

P P e

age F U fAAT A 7 1000 R AT 100 H@eTT, 10000 HUBR
&1 200 H@aTT duT 100000 UK HI 200 H@AC §| st I

agaRaar

1. 1.485
2. 1.970
3. 2.068
4. 3.532
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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

URRE g9 P T 3T V & F1Y UF 3T 39 U gAaT 99T SoRAeT
TER ¥ TS g1 3fE AS W 9AR # vgrdt F seomE g, d W gEn e
T FF FroAET R

nRAS
nRAS/PV
PVAS/nR
PV/nR

bR Il

) et
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Consider ammonia to be an ideal gas, with each molecule of ammonia occupying an
effective area of 7 A on barium fluoride surface. The adsorption follows the
following 1sotherm.
z 1 (e—-1)z
G- o oh
where, z = 5, ¢ 1s a constant, and V,,, the is monolayer capacity (volume of the
z
(1-2)v
4.66 x 107* em ™ and slope as 0.0761 cm™3. The surface area of adsorption (in m?)
is close to

adsorbed gas) at STP. The plot of

against Z gives the intercept as

245
25
332
1.9

Ao i us e dw A {1 I FoaRs o) afaE eiRes
Tde W 7 A2 & v gHE aEwe dar 1 sy Seafafea gaard @
FEOT T ¢

00 ke

z 1 (c—1)z

A—2)V ¥,  ch,
aﬁ.zzﬁ,cﬁﬁﬂﬁi?ﬁﬁawvm.STPWWW{mﬂﬁH
e 1 S % ey 2z 1 AR@ 4.66 X 107 om ™ @S

F ®T H A 00761 cm™* T F T H AT &1 HOMGOT F qEERT AAFA
(m? #) o e ¥, g ¢

I 24.5
2 2.5
3 332
4 1.9
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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

15 2,0,0,1
25 1,332
3. 2. 1,01
4. 61,21
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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
2

IR SOibUE *He URHUS 0¥ fdaR Siforg, foFH Ude geAm] o, g,
U 2a HolSf F A S &R D U R IPd el FAGHNE =3a &

YeAsraedTall 3 W §
;4 4
2. 12
3. 2
4. 1
Ay
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2
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3
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Objective Question
15 701113 A three-state system with energies E = —gg, 0, +£; 1s in a thermal equilibrium at a

temperature T. If f£; = x, the probability of finding the system with energy E = 0 is

[recall, coshx = %(e" - e‘x)]

1. (2coshx)™?!
%cosh x

(1+ 2coshx)™?
1+ 2coshx

Fetd oM




T AU W, E = —gy,0,+&, o3l & WY U dH-3@w1 e andig wrg i
B pey =x B, Ao E =0 I FIH/ F1 Qi &1 MidSHd |
[Iﬂ‘a"{@,coshx = %(e" + e"‘)]

(2 coshx)™?
%cosh x

1

2

3. (1+ 2coshx)™?
4 1+ 2coshx
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Consider the cell, Pt|Hy(g,p")|HCI(aq)||AgCl(s)|Ag, and the corresponding cell

reaction 2 AgCl(s) + H,(g) » 2 Ag(s) + 2 HCl(aq) where, p® is the standard
pressure. In terms of the molality b of HCI(aq). and the mean activity coefficient y,
the Nernst equation for the cell reaction 1s

E, — ZZIn(yb)

E, — — In(yb)
RT

E, — — In(yb)

=E — % In(2yb)

& o
I M M| W
I

Tel,  Pt|H,(g,p?)IHCl(aq)||AgCl(s)|Ag TUT EIg Hel ARG
2 AgCl(s) + Hx(g) — 2 Ag(s) + 2 HCl(ag) <&l p" HEH g t w fEEr
AT HCl(ag) #r FArererar b aur #meq w@fhadr o y & dar A o

fafwar & v a8 gl §
. E=E,—Zin(yb)
2 E=E,—Zinpb)
3. E=E,—In(yb)
4 E = E,— = In(2yb)
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The transference number of the hydrogen 1on in an aqueous solution contaimng HC|
and NaCl i1s 0.5. The limiting molar conductivities of H™, Na® and Cl™ are,

respectively, 350 x 107% Sm®mol™, 50x10™* Sm?mol™* and 75 x107*
[Hel] .
Ivacy

Sm?mol ™. The ratio of the concentrations of HCl and NaCl, namely
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11
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2.
3. =
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1.

11
11

10
HCl TYT NaCl 8 gerd U Soild [qed= | grsgie 1A &1 sifaHie S&I1 0.5
21 HY, Na* TUI ¢~ &1 U0 AR ITGHdE HHT: 350 x 10~ SmPmol 2,
50 x 107* SmZmol~* TUT75 x 10~* SmZmol~* &1 HCI TUT NaCl Bt Wigdrsil
[Hcl]
1 g, i T ®

BN
|
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The rate of an acid-catalyzed reaction in agqueous solution follows the rate equation

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

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

L -2
4
2. 3_
3, 16
9
4 —4

A faegE J U o Sikd SfifEar i e Pt gt &1 srue
F gl

v =k[X*][Y*"][H*]
16:mol L™ Y19 mol L~ B A Widadi R sifiiferan & forw &R Faais
B k, ATk, &1 SIGTS-§HA (Debye-Hiickel) FTdi®s, B &1 g@real 8
Iog(:—:) HHAE
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: dfa . e .
A reaction follows the rate law —% = k[A]?. Starting from an initial concentration

|A4]p. the time taken for the concentration to reduce to %. namely the quarter-life of A,

15

i

kAl
U ifiifepan o Fam — 22 = k[4)? 1 ST @Rl & | IR Wskdll (4], &
T T GU, WiEd B AL G A IR F o fern W spufq a4 @
IGu SIS 3
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The number of cation vacancies per mole, when NaCl is doped with 107 mol% of
BCls, is

12.046 x 10%*
12.046 x 108
6.023 x 10%°
6.023 x 108

L ol o

S NaCl #F BCl; & 10°mol% & Y AMGT (doped) BFar smar & &

gfa Aol = RiFasnit 1 Jear §
1. 12.046 x 103
2 12.046 x 108
3. 6.023 x 10%°
4, 6.023 x 108
ALy
1
A2,

4.0

4.0

1.00

1.00




A3

A4




