PREVIEW QUESTION BANK(Dual)

Module Name : CHEMICAL SCIENCES - 701
Exam Date : 27-Jul-2024 Batch : 09:00-12:00

Sr. | Client Question

No. D Question Body and Alternatives Marks NIS/Igaitli\sﬂ
Objective Question
1 |701001 . - ! - : s 20 050
In a row, C is positioned right at the middle of A and B. A is at the 10" position
from the left and B is at the 9t position from the right. If A and B exchange their
positions, A becomes 34" from the left. The position of C is
1. 24™from the left.
2. 22 from the right.
3. 22nd from the left.
4. 23" from the right.
U Gfeh 7 A 3R B & S 5er 5 C Rord 81 Ufeh 7 A &7 ¥ 91 & 1047 3R B &7 2fe & 9di 21
Ife A 3R B 3197 Tl &6 SreclT-aeel @ of T A &7 T 91 § 3437 81 A1aT 8l C & T &
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3. IA 229
4. <fe & 23ai
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Objective Question
2 701002 2.0 0.50

An even number of apples can be distributed into three groups in the ratio 1:2:4
by leaving out three apples. How many apples will be left out if the same number
of apples is distributed among three groups in the ratio 3:5:67
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Objective Question

701003
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701004

Tl BT T I TEAT DI AT TR A 1:2:4 & U1 F et IR i 49 A9 &l 21 Al bl geil Fear
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2.0
In a very large population, 30% of the individuals have brown coloured eyes,
while all others have black coloured eyes. If we take a random sample of 4
individuals from this population, the probability that at least one of them has
brown coloured eyes is the closest to
1. 024
2. 041
3. 059
4, 0.76
TP T SIFRIET & 30% @l 1 3T R 1 1 &, 519 T &4y ol it a71d et 1 61 €1 5
SR 3 A &9 4 cafthal o1 AT AfEd U W of, O S A 9 A U Bl 3 R T H
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Objective Question

5

701005

Four clocks ring at different intervals which are 30, 60, 80 and 90 minutes. If
they rang simultaneously at 10 AM, then they would next ring together at

1. 12 noon

2. 10PM

3. 12 midnight
4. 10AM

IR =T afeaT w1 30, 60, 80 TG 90 A P 3RTeT A Iordl &1 Al J Teb ATl ga i 10 a1 Fil il
q 3Tl IR U AT

1. TG 12 S SOl
2. 109 gorfh
3. HET A 12 Tor o
4. YaTE 10 I IO
o

1
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2.0
The shadow of a vertical pole, formed due to a nearby lamp which is at a height

of 12 m, measures 4 m. If the lamp is moved horizontally 2 m further away from

the pole, the length of the shadow measures 8 m. What is the height (in m) of the

pole?
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672
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8

U FreafeR W Y BT BT A9 4 m & 9T fh 12 m &t Fars i Rerd ofg & HRoT a4t 81 o9 ofg a1
G ¥ 3R 2 m & 9 T Ragarar g O SR 6 @918 8 m 81 Al &l @Y & $drs (m H) faaet
&?

Rl S A

1. 6
2. 62
3. 6V3
4, 8
Al

1

0.50



A4

Objective Question
6 701006 2.0
The timetable of a class with five periods is so set that the fourth period is of a

language. Mathematics is just before Geography. The period of Science is hot
the first or the last. The order of the periods is

1. Mathematics, Science, Geography, Malayalam, History
2. Science, History, Mathematics, Kannada, Geography
3. Mathematics, Geography, Science, Marathi, History

4. Mathematics, Geography, History, Sanskrit, Science

ufg fif¥ers & ergH-cae (FAT-aRulh) $T 59 YR e famr Sirar & & gherm difre s @ &1
Ot T PR spet & NS & ST gl &1 et A1 3mRast fiRers s o -l & | difers &

PG
1. TN, fasiT, e, Horarer, sfierr
2. fasme, sferer, T, Bie, el
3. ftrd, e, fas, weid, e
4. T, o, SfierT, W%, fas
Al1
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Objective Question

7 |[701007 2.0
An open cylindrical container of height 10/m m is to be made to hold 10m? of

water. If the thickness of the container wall as well as the base is 1 cm, the
volume of material (in m3) needed to make the container is approximately

1. 083
2. 016
3. 0.23
4. 013

@ 10/ m $a1E & Gel SR g D1 10mS el &R0 $RA & foIq g1T ST 21 e g i
2R g 3MUR HT FICTS 1 om &, A I BT S H o dlet Ueref &7 RIdH (m3H) oI &

1. 0.83
2;: 0.6
3. 023
4. 0.13
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Objective Question
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Objective Question

9

701008

701009

A3

A4

2.0
Suppose that the growth rate of the number of individuals (¥) in a population in
an environment with a carrying capacity K is modelled as
av _ _ K-N
&
where r is the per capita growth rate and ¢ is time; r and K are positive constants.
At which of the following values of N will the population growth rate be the
maximum?
1. N=0
2. N=K
3. N=K/2
4. N=K/4
A1 o5 eRr e K ater et afarer 3 vab St &t e Wttt e (V) drgfg R ar
dN K—-N
g e
A gfersfta fopam S 2, R » 3 gonfer 61 ufey Sitae gfg RE IRt @ 8 ; r W@ K g7
ReeRion & FfiRad A A N & e o IR SN gfg < 3iferaaH gri?
1. N=0
2. N=K
3. N=K/2
4. N=K/4
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A rope whose thickness (diameter) is d, is wound around a peg on the floor to
form a flat coil (a spiral). If the diameter of the peg is 10d, and 10 complete
windings are formed, then the length of the rope is

155 md
310 md
205 md
160 md

e
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Objective Question
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701010

Teh Tt I, Foraeht HIeTg (2a14) d 8, e W ol U ¢ W e P U uC feed! (Sftiet) SR SITeit
21 af Ge &1 @y 10d 2, 3R 10 quf o o & ot ft o ofas @

1 195 1d

2. 310md

3. 205md

4. 160 md
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2.0
A ball dropped from a height bounces back to half the height. If the ball is dropped

from height h then after the third bounce, up until it starts falling again, it would
have covered a total distance of

Th
4
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et Frars & wef R RGN U e ameft $ars d@ 91T Suerd! 81 afe arg h 9§ e fivrs smo ar
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Objective Question
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Objective Question

12

701011

701012

2.0

Sohan drinks 20% of the milk present in a bottle in one sip. How much milk will
remain in the bottle after the first 3 sips, if it contained 1 litre milk to begin with?
1. 400 ml
2. 512ml
3. 600ml
4, 625ml
SIe U Ee A didel 4 Uit g @1 20% WidT 81 AfS dicier § IRTH 1 flex g8 &7 ol werd o
T & eI dicder 7 fohaHT 36 9 g
1. 400 ml
2 512 ml
3. 600ml
4 625 ml
ALy
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2.0

In @ group of 6 persons of unequal heights, D is shorter than A and C, but taller
than E and F. Two persons are taller than B, and one person is shorter than E.
Which of the following inferences is NOT NECESSARILY valid?

R N

A is the tallest of all.
C is taller than B.

F is the shortest of all.
B is taller than D.

IR SyalTs dTel 6 <afthal & ¥E 9 D, A 3R € 3 foTT 2, fbe] E 3R F A oferr 81 B A S alvr il
2, 3R T &k E & 371 81 FfeiRad st & § ol a1 smaeaesa: 9 78 &7

Sl

AT 9 4T3l
C,BYadT
F 94 9 fom = 28l
B, D § T 8l
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Objective Question

A3

A4

2.0
The use (as measured by sales) of three items of personal wear — raincoats, sun-

hats and sweaters — over a year (months Jan — Dec or 1 - 12) in central India is
shown in the graph.
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1 2 3 4 5 6 7
month-of-the-year

The most likely match of curves 1,2,3 with the items is
1. 1 = sweaters, 2 = raincoats, 3 = sun-hats
2. 1= raincoats, 2 = sun-hats, 3 = sweaters
3. 1= raincoats, 2 = sweaters, 3 = sun-hats
4. 1> sweaters, 2 = sun-hats, 3 = raincoats

TR 3 AT Te1d DT i aegaAl aRaTierdr, g i, iR Tex) T faedl av (918 e -
fearaR A 1 1 12) & SR ITANT (R [5hT -sale in thousands- SRT AT TT) AT ¥ S90RIT 1T 8l
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agh 1,2,3 BT I3 & wafferes Gurey ffer &

1= WX, 2 > R4, 3 - gy et
1 -> SR, 2 > U AR, 3 > WX
1 > IR, 2 > TR, 3 > 4y AT
1 => WeR, 2 > gu vl 3 > R4
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Objective Question

701014

Objective Question

701015

A2
A3

A4

2.0
A ball is rolling over the surface of the earth (assumed to be spherical) at a
constant ground speed. Which of the following is a necessarily correct statement
about the change in its position in terms of latitude and longitude?
1. Both change at a constant rate
2. Only the latitude changes at a constant rate
3. Only the longitude changes at a constant rate
4.  There need be no pattern to their change
TAT T HAE (ST TMeADR T R 8) 0 Uah 118 U [FeR g TR 4 ded @l 8l Ffariad deml
F Y P T P gt Rerfy F ararent 7 eieRY F uRad & forg smaead B @l &7
1. M1 Rer =R 3 uRafda g
2. RS Hger srerer aRafkid grar gl
3. ReRWY Fae deriay gRafda grar 2
4. I GRGdT BT Pl TawY BT 3D 3l 2l
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At 10 minutes past 4 o’clock, the angle between the hour and minute hands of
aclock is

62:5°
60°
65°
67.5°

b o

4 IR 10 e R BT & B¢ g e BT g3l & dia BT DI &

62.5°
60°
65°
67.5%
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Objective Question

16

701016

Al
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A4

20 050
The following graph shows the mortality risk of a disease with respect to

parameters A and B.
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Of the following, which would be the best indicator of higher mortality risk
associated with the disease?

A/B

AXB
B-A
A+B

e =



fem wrm 3 febeft 1) & 5 Y 3a1eieBT (mortality risk) &1 &1 YTl (parameters) A 3R B & el
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Mortality risk (%)
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TR A Hag FedaR g 3R] BT FraferRad § A S a1 [d9rss Gah anmm ?

1. A/B
2. AxB
3. B-A
4. A+R
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Objective Question

i e The following table shows the number of boys and girls enrolled for three
subjects
Science | English | Economics

Boys 56 30 24

Girls 32 28 30
What is the probability that a randomly chosen student is a girl enrolled for
English?
1. 522/4000
2. 58/200
3. 28/90
4. 28/200



Objective Question

18

701018

2T 77E et i faway F AHifdhd ol 31N erefda) & ST g9 &1

fas= ST | 3refures
TSh 56 30 24
orefdar 32 28 30

Frfees wU d g U faeef & s § arifed eredt 8 & urfirear fpat 22

1 522/4000
2 58/200
3. 28/90
4. 28/200
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2.0
In a class, among the boys B is taller than 10 boys, but shorter than 13 others.

Among girls, G is taller than 6 girls, but shorter than 8 others. Two boys and three
girls are shorter than B, but taller than G. Assuming no two persons have the
same height, G is

taller than 19, but shorter than 19 others
taller than 17, but shorter than 22 others
taller than 16, but shorter than 23 others
taller than 14, but shorter than 24 others

B Nt

Tdh DT A, Tl 4 B, 10 TSI ¥ oidl &, g 317 13 9§ 7T 21 orefhall 3, G, 6 wTefdal & aidl &,
foh o 8 & foTt 81 31 Ted iR o wrefrai B 3 oM €, fhg 6 3 &iar €1 7 ¢ b et <
feRdl i ofdTé T E 8, 39 G

1. 19 ARl A Tl 8, fobg 3= 19 A TSIT &
2. 17 AR A el &, fobq 37 22 3 fowT &
3. 16 gfRadl A @idt 8, fobg o1 23 A fat &1
4. 14 IR A E 8, fobg 3 24 J ST &1
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Objective Question
19 701019
If A, B and C are decimal digits and ABC + BCA+ CAB+06(A+B +C)isa

perfect square, then A+B +C =

13
17
19
23

HLwp =

afe A, B 31 C 29Feld 37 € 3{IR ABC + BCA + CAB + 6(A + B + C) T Ui i &,

dIA+B+C=
i 13
2. 3 74
3. 19
4, 23
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Objective Question
20 701020
BALL is to SPORT as is to MUSIC.
1 SINGER
2. TELEVISION
3. PIANO
4 GRAMOPHONE
Ted M Gqg AT O & darar DT ENT T 2
1 I
2.  colifawH
3. foasr
4. MBI
Al
1

A2

A3




Objective Question

21

Objective Question

22

701021

701022

A4

The metals in the active site of acetylene hydratase, urease,
carboxypeptidase and sulfite oxidase, respectively, are

1 Cu, Mo, Niand Zn
2 W, Ni, Zn and Mo
3. Mo, Ni, Zn and Co
4 W, Co, Mo and Cu

oTq 8, HA:

1.  Cu, Mo, Nigar Zn
W, Ni, Zn @2r Mo
Mo, Ni, Zn gar Co
W, Co, Mo d2r Cu

A LN

Al
A2
{&3
A4

The reaction of [(n>-CsHs)Fe(CHs)(CO)z] with PPhs results in

[(n®-CsHs)Fe(CH3)(CO)(PPh3)] + CO
[(n®-CsHs)Fe(CHs)(CO)2(PPhs)]
[(n3-CsHs)Fe(COCHSs)(CO)(PPhs)]
[(n5-CsHs)Fe(COCHs)(PPhs)] + CO

D o

[(n-CsHs)Fe(CH3)(CO).] i PPhs & @rer 3ifATRaT & aRumATasT a1 &

[(n5-CsHs)Fe(CHs)(CO)(PPhs)] + CO
[(n3-CsHs)Fe(CH3)(CO)2(PPhs)]
[(n5-CsHs)Fe(COCHs3)(CO)(PPhs)]
[(n5-CsHs)Fe(COCHs)(PPhs)] + CO

onll S b

Al
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A3 3
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Objective Question
23 701023
The [Re-Re] bond order follows

1. Kz[RezClg] > [Re2Cla(PMe2Ph)4] > [Re2Cla(PMe2Ph)]Cl
2. [RezCls(PMe2Ph)d] > [Re2Cla(PMezPh)4]Cl > Ko[RezCle]
3. Kz[RezCle] > [Re2Cla(PMe2Ph)]Cl > [Re2Cla(PMezPh)d]
4. [Re2Cla(PMe2Ph)ICl > [Re2Cla(PMe2Ph)s] > Ko[RezCle]
[Re-Re] 3Taer 5 HEROT T &

1. Kz[RezCle] > [Re2Cls(PMe2Ph)s] > [Re2Cla(PMe2Ph)4]Cl
2. [RezCls(PMe2Ph)a] > [Re2Cla(PMe2Ph)i]Cl > Ko[Re2Cle]
3. Kz[RezCls] > [RezCla(PMe2Ph)4]Cl > [Re2Cla(PMe2Ph)i]

4. [Re2Cla(PMe2Ph)4]Cl > [Re2Cla(PMe2Ph)s] > Kz[Re2Cle]

Objective Question
24 701024
The correct order of covalency in the X-F bonds among the following species is

1. SiF4a<PFs<SFs<IF7
2 SiFs < PFs < IF7 < SFs
3. IF7 < SFs < PFs< SiFs
4 IF7 < SiFs < PFs< SFs

Al ag Tl & X-F 39t # HIAISFdT F1 e A &

1. SiF4<PFs< SFs < IF7

2. SiF4<PFs<IF7< SFs

3. |F7 <« SFs <« PFs < SiFs

4. IF7 < SiFs < PFs< SFg
ALy
1

A2
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Objective Question
25 701025
In the upper atmosphere, SFs undergoes photolysis to form species A. Species A

combines with Oz giving a radical B. The correct statement is

Unpaired electrons in A and B are located on sulfur and oxygen atoms, respectively
Unpaired electrons in A and B are on sulfur atom only

Species A is diamagnetic

The hybridization of central atoms in A and B are different

B OB Shos=y

FOY IIATEROT A, TR A F 3c9ea F & o0 SFe FhIer 3qees ¥ IJ=Rdr
gl i A 0 & =< FAo® B ST &1 Wer Fu4 ¢

—_

ATATB H YA Folala HHAA. OB Ul Herdislel WA 7 Teud g &
2. ATUTBH 3YFTAT Foleld ol o WA H gid &
3. wieier AvfagedT &

4. ATUTBH FET WA & FHOT fEree

Objective Question
26 701026
The high kinetic stability of Cr(norbornyl)s is due to

1. the absence of a-hydrogen atom

2. the p-hydride elimination leading to a bridgehead olefin
3. the absence of vacant coordination site on the Cr center
4. agostic interaction of p-C-H with Cr

Cr(norbornyl)s Fr 3= 71fa=T Tanfica 59 FROTETE, I8 8

1. o-gT3gisie RAN] H deuieafa
T FNY A &7 F AT p-gregree Rew

Cr sheg; 7 ReFdd 3UHHANSI Tl T Iuidafa
Cr & @1 p-C-H Fr 3mnfEes =a=atsar

~ W N
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Objective Question
27 701027
Consider the following statements regarding ZnS.

I.  ZnS shows both cubic and hexagonal structures

Il.  Sphalerite exhibits ZnS structure

. ZnS is a semiconductor

IV. ZnS can be precipitated from an aqueous acidic solution of zinc salts by
passing H25

The option containing the correct statements is

I, Il and Il only
Il and IV only

I and Il only

I, lll and IV only

PN =

ZnS % &3 # At F= W ff=R fifsw

. ZnS 9T TAT TEHIUNT AT GAAT3IT A T 1T FIT &

Il.  FheRIST ZnS TEAT YERId T &
.  ZnS T 3y g

IV. f5 F9UT & TF T 35T Saaa & Ho.S yaifga = & ZnS 1 3asifa
e ST ghaT &

T FHYUAT areT fSFeT §

1. saal, gl

2. Faallgariv

3. whaalgarlil

4. FHaoll, Nl Farv
ALy
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Objective Question
28 [701028
According to Wade's rules, TeBsH11 is an example of

1 closo-borane

2.  nido-borane

3. arachno-borane
4.  hypho-borane
ag

foraraAT & AR, TeBsH11 foraeT T 3a1eX0T €, a8 &
Farar (closo) -aR=T

ST (nido)-ana
3IRTAT (arachno)-ai=T

FSUl (hypho)-ai=t

b= R

Objective Question

29 701029
Match columns | and Il.

Column | Column i
(g, M'cm™)
a. [TiClg]* i. ~ 500
b. [V(H20)s]** ii. ~0.02
C. [CoCla]* iii. ~104
d. [Mn(H20)6]** iv. ~10
a-i,b—ii, c—iii,d —iv

a-i,b—iv,c—ii, d-iii
a-iii,b—i,c—iv,d-ii
a-iii,b—iv,c—i,d—ii

= N




30

Objective Question

701030

T | gur TG 1l &1 Aaa fifSw)

TTH- | -l
(e, M'em™)
a. |[TiCls” . ~500
b. | [V(H20)* i. | ~0.02
c. | [CoCla i. | ~10°
d. | [Mn(H20)sP?* iv. | ~10
1.  a-i b—ii,c—iii, d—iv
2. a-ib—iv, c—ii d-ii
3. a-ii,b—i,c—iv,d-ii
4. a-ii,b—iv,c—i,d—ii
Al
1
A2,
2
A3
3
Ay
4

The reaction given below

[Fe(CN)e]* + [Mo(CN)s]* — [Fe(CN)s]** + [Mo(CN)e]*

takes place by the

1 inner-sphere mechanism mediated by the CN- bridge
2 outer-sphere mechanism mediated by the CN- bridge
3. inner-sphere mechanism with no net chemical change
4. outer-sphere mechanism with no net chemical change

BIECKIEEIEIER !

[Fe(CN)e]* + [Mo(CN)s]* — [Fe(CN)e]* + [Mo(CN)s]*

o garT g €, a8 ¢

1. CN- 9 Fr FeIeyar & Aiaes-a17 frafafer

Lol L A

CN- &g i Fregeyar & aeg-a1 frarfafar
e et e A aftaas & ary smaie-a rarfafer
o el T fas aRad= & oy aeg-a7 Farfafe

2.0

0.50
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Objective Question
31 [701031 2.0
An isoelectronic, neutral, linear nitrosyl complex of [(n°-CsHs)Cu(CO)] is
1. [(n°-CsHs)Ni(NO)]
2. [(n®-CsHs)Cr(NO)2]2
3.  [Mn(CO)NO]
4

[Fe(CO)(NO)]
[(®-CsHs)Cu(CO)] T Teh THgoIFE oieh, SarTdle, Yeh AscIee §hel &
1. [(n®-CsHs)Ni(NO)]
2. [(®-CsHs)Cr(NO)z]2
3. [Mn(CO)NO]
4.  [Fe(CO)NO)]

Objective Question
32 [701032 2.0
The substitution reaction of [Co(CN)sCI]* with OH- to give [Co(CN)s(OH)J*- is

slow and depends on the concentration of both the reactants
fast and depends only on the concentration of the Co complex
slow and depends only on the concentration of the Co complex
fast and depends on the concentration of both the reactants

s



Objective Question

33

Objective Question

34

701033

701034

[Co(CN)s(OH)]* &=t & T [Co(CN)sCI*- Fr OH- & 1 wiaTarae sfafswar gidr
g

T Tur =T rfRERE Hr gigar ) AR A Y
&t 2T Shael Co Hepel 3T Higdl TR AR g &
e 2T Faer Co Hepel T Higal T AR @ &

—_

Lol SC R

An isolobal fragment of (m8-CsHs)Cr(CO)z is
1 Fe(CO)4

2 CHs*

3. (n°-CsHs)Mn(CO)s

4, CHs

(n®-CsHs)Cr(CO)2 T Ter NSHIAET TS ¢
Fe(CO)a

CHa*

(°-CsHs)Mn(CO)3

CHs

Sl < A

2.0

2.0

0.50

0.50



The major products B and C formed in the following set of reactions are

\Tf\

m-CPBA
MeONa MeOH
A C
HCI
1.
OH
B=C=
MeO
2.
OMe
B=C=
HO
3
OH OMe
B= C=
MeO HO
4,
OMe OH

Arfafa afafFast & sgeag #& T geu scg Baar ¢ €

\Tf\

lanPBA
MeONa A MeOH_
HCI
1 OH
B=C-=
MeO
2 OMe
B=C=
HO
3 OH OMe
B= C=
MeO HO
4 OMe OH
B= Ci=
HO MeO

Al



A2

A3

A4

Objective Question
35 701035
The major product formed in the following reaction is

o SiMe; _ k|

CHyCl,, 0°C
1- P X!
2 Ph/“YSIMea
|
Ph |
3: .
4. I

Pn&

fafaf@a sfafrs & R ge7 5ae €

Iz

Ph/\"‘\‘\/ SiMe3
CHyClo, 0°C
I
1 PR
2. SiMe
Ph/y 3
I
3. Ph I
E/
4. I
Ph)%

Al

A2

A3



Objective Question
36 701036

Ay
4
- - Y — 20 050
The maijor product formed in the following reaction is
BusSnH
0 | AIBN
é@]zhﬂe CeHs
reflux
i 0
iu: “CO,Me
2. 0
é ‘0
3 o]
o3Sy
4. 0
é/\cozwle

Teafaf@a sfafer & e gev 5og ¢

(@) BUaSHH
AIBN

| [
ééalee CgHg
reflux

1. 0
i ~CO,Me
2. 9)
& 8]
B )
&0
7y 0
é/\COZMe
ALy
1
A2y
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Objective Question

37 701037 2.0
In a proton decoupled 3C NMR of a compound, number of carbons in each signal
cannot be calculated from the integration because signal intensities get affected by

i. NOE induced by attached protons
ii. different relaxation times of different carbons

iii. poor isotopic abundance of 3C

1.  Onlyii

2. Bothiandiii
3. Bothii andiii
4 Both i and ii

TF A F W 3gRaa °C NMR #, v ffeaa & Fe=t #r 9= f
IOTAT FATheld & AET I ST Fehall ¢ FAlTeh [HIsTel diTalt Toldeh GaRT Jeifad
g 8, a8

i TIeES WeE % @Rt 9T NOE
i. fafSee Fear o BffeT @ty s
iii. 13C FT o9 FAETYHS STged

haeT i

2t | AT ii
2t i T i
&t i YT i

Gl IR

Objective Question

38 701038 2.0
The comresponding bond angle (6) and the bond length (d) of the product,
respectively, are

F

SbF5
- product
d 113K
Me Me
Me

100.6° and 1.608 A
112.3° and 1.608 A
100.6° and 1.430 A
112.3° and 1.430 A

Pk o



Objective Question

39

701039

3CUTE & T A& HI0T (B) TAUT A w12 (d) &, FaAM:

F
SbF-
———=  product
d 113K
Me Me
Me

1. 100.6° TuT1 1.608 A

2. 112.3°3ur1.608 A

3. 100.6°Tum1.430 A

4. 112.3°Tuar1.430 A
ALy
1
A2,
2
A3
3
Aty
4

2.0 0.50
The correct topicity of Ha and Hc in the following molecules is

Cl

Cl
H Hooo—.
Hb’# H¢ :/\H
H

1 Ha = He = pro-R
2. Ha = Hc = pro-S
3.  Ha=pro-R; Hc = pro-S
4. Ha=pro-S; He = pro-R

Tt st & He @om He $r @8 Rrveeraar (topicity) #

Cl

Cl
H Hyroe —
Hy %f v H
H

a

Ha = He = pro-R
Ha = He = pro-S
Ha = pro-R; Hc = pro-S
Ha = pro-S; Hc = pro-R

e kD

Al
A2

A3



A4

Objective Question

40 701040 2.0

The correct statements about the following conformational equilibrium of ketone are

@) Me

Mm _—_'-O//%HLK

OH Me
A B

l. A predominates in DMSO due to opposing dipole interaction

1. B predominates in DMSO due to intramolecular hydrogen bonding
Il A predominates in isooctane due to opposing dipole interaction
V. B predominates in isooctane due to intramolecular hydrogen bonding

land I
land IV
Il and [l
4. lland IV

Foe & Feafaf@a gwaolt g & TR # @8 Fua §

LN

0] Me Me
e — LY
OH ae

A B

| TRl gfaye s=a=afisar & FRoT DMSO & A HaIfeF gr &

Il.  SAaI3TOge gSaelel €Y ¥ HRUT DMSO # B HaIfSF giar &

. R gfaye seaeafar & SR rEaEiFes # A Fas g §
IV. 3A=aRI3T0ae gEElsi 36 & HRUT JEA3FeA H B Tt gar g

1. laurll
2. lamiv
3. llaril
4. NV
Al
1
2
A3
3

A4

Objective Question

41 701041 2.0

0.50

0.50



Objective Question

42

701042

The correct statement about Diels-Alder reaction of furan and maleic anhydride is

1 the major product is endo and its formation is thermodynamically controlled
2. the major product is endo and its formation is kinetically controlled

3. the major product is exo and its formation is thermodynamically controlled
4. the major product is exo and its formation is kinetically controlled

TR TUT Helgsh UAEIEZIES HT SIod-Uesx AfATRAT & N & FEI I &
1. #ET 3c91g VST (endo) & AT SHeT Tatae IsAMITaER fafya &

2. HET 3cUIg U==r (endo) ¥ I gHH fatme aifawa: Il
3. HET 30U YT (exo) § TUT FH favae ISAMICT Aty §
4. FET 309G CFEl (ex0) § TUT $HT favaed At ata §
ALy

1
A2y

2
A3

3

2.0
The oxidation state and formal charge of nitrogen in the product (IR absorption band

at 1553 cm~") of the reaction between butyl bromide and AgNOz, respectively, are

+3and 0
+3 and +1
+5and 0
+5 and +1

el

sgfea stATeE qur AgNO: & Fexr fRfRar & 3curg & (1553 cm™! | IR 3rgeitsor

&) AT $r FHFdEReT darar g Faafass sna € wa
1. 43T 0
2 +3 T +1
3. +5gw0
4. +5Tur +1
Al
1
A2y
2

A3

A4

0.50



Objective Question

43

Objective Question

44

701043

701044

In the following dithiane, the correct statement about acidity of Ha and He protons
and the reason for the stability of the carbanion formed by deprotonation is

Ha
>|‘\[:\Sj\He
Ha is more acidic; axial carbanion is delocalised into the * orbital of C-S bond
He is more acidic; equatorial carbanion is delocalised into the ¢* orbital of C-S
bond
Ha is more acidic; axial carbanion is delocalised into the empty 3d orbital of
sulfur
He is more acidic; equatorial carbanion is delocalised into the empty 3d orbital
of sulfur

e FRuRe #, H. a7 He Sigial &7 3Faar g fauielas garr faRfea
FEHOUMTA & TAMAcE & R H Tal AT g

Al
A2
A3

A4

Ha
S s,
Ha 318 350l &; 380 sesmomas C-S ey & o &%7% # fFeaf=g
grar g
He 310 3o §; fagach ®ERumaa C-S 36y & o* Ha7h # faeafad
grar &
Ha 318 37T & 378l Femomad owm & g 3d a7 & feafag

T &
He 31 31T &; Tayadt SaRumaa @ew & Red 3d F& # faeafag

BT &

2.0

2.0

0.50

0.50



The maijor product formed in the following reaction is

O
J)*H PTSA
HO OH
1.
@
0
2.
og:j
3
0
(o]
4.

HO OH

L
0]
2.
OJOL
3,
0
(o]
4.
ity
0]
Al
1



A4

Objective Question

45 701045 - — . 2.0
The correct order of the dissociation constants for hydrates of the following

compounds is

HO OH Ko 0
- — JJ\ + H;0
R "R? R "RZ?
o] 0 0
Hac)LH Clsc)LH HacJ\Ph
P Q R

R>Q=>P
R>P>Q
Q>R=>P
P>Q>R

frafafaa it & gsget & v faaee it &1 ad w4 &

kel el

HO OH Ko 0
— ,U\ + H;0
R' TR? R" "RZ
X hi¢ i
HsC~ TH Clz;¢” TH HsC” ~Ph
P Q R

1. R>Q>P
2. R>P>Q
3. @Q>R>P
4. P>Q>R
Al
1
A2,
2
3

A4

Objective Question
46 701046 2.0

0.50

0.50



The base peaks (m/z) in the El mass spectra of compounds P and Q appear,

respectively, at
cC CoC

P Q

91 and 107
104 and 107
107 and 104
107 and 93

BN =

iRt P 3ar Q % El gegdAe TaaT A 3R @7 (m/z) Yhe g1dr &, FAsT

P Q

1. 91a@uar107 W
2. 104daT 107 |
3. 107 qAT 104 |
4. 107 qMI3 R
Al

1
A2y

2
A3

3

A4

Objective Question
47 701047



Assuming that the amide backbone of a protein does not play significant role in
binding, the amino acid that can effectively recognize HPO4% in a protein is

1.

CO,H
NH,
N
N
H
2.
H
B COzH
(N
N 2
H
3.
@
CO,H
HNT N £
NFH,
4.

HO/\rCOzH

NH,
A NfST F v W @ vAEE-iie (amide backbone) # Agcaqur i FEr
et &, ar NS & S A 3T HPOs2- 1 ashil §9 & IgaT Fehal
g IFEE
[l
COH

NH,

NH;

CO,H
H,N =

I

NH,

HO/\rCOzH

NH,

Al

A2



A3
A4

Objective Question
48 701048 ] N
The commutator [x2, p2] is equal to [x: position operator, p, : momentum operator]

1. 2xih
2 2if
3. 4in
4

2ih(xp, + p.x)

EFafEas [x2,p2] 5w sueT 2, 98 ¢ [v Ty g, p. . 99 TFe]
1. 2xih

2 2ih
3. 4in
4

2ih(xpy + pyx)

1:‘\1
:A2
I'A3
fA4

Objective Question
49 701049 e SR ! 3 i
The transition(s) giving rise to the yellow sodium D line(s) is/are

1. Py Sipand Py, « 28y,
2 2D3/2 = 2P1!2

3. 2D3f2 i 251';2 aﬂd ZP-]J'Z «— 251):2

>

25'3/2 = 2quz and 2P3,Iz = 251;2




Objective Question

50

701050

drelr Tf2Id D SIS (ATS+1) FF ¥ aTell HhAUT 878

1. 2P3;2 % 251,.'2 GL 2P1,f2 s 251/2
2. 2D3/2 — 2Pl/2
3. 2D3/2 2 251;2 aar 2P1/2 2 251;2

4. 2Dafz = 2P3,'2 adar 2Pa,.fz = 251{2

2.0
Symmetry number of a molecule is defined as the order of rotational subgroup of

the molecular point group to which the molecule belongs. The symmetry number of
BClzis

1. 3

2. 2
3. 6
4. 5

el 3y @ FAMRTY T # ftas fog @og A 9l 3U6Ag & FA F &
H g fRar Sirar § fowd 310] wefad &1 BCL v wafafa dwar g
1.

3
3 9
3 16
4. 5

0.50



Objective Question

51 701051
In the rotational Raman spectrum of a diatomic molecule, the energy gap between

the first Stokes and first anti-Stokes lines is

[B: rotational constant]

1. 6B
2 4B
3 12RH
4 8B

T SIATHAIULH U] & YUT (A FUheHA H, JUH FIFd ol JIA TE-Felad
AT F AT FAT-HRTT &

[B: Ui TR

4B

12B

Sl A

8B

Objective Question

52 [701052 - = : . .
An ideal gas undergoes isothermal expansion from V; to V; in two different ways,

(i) reversibly and (ii) irreversibly. The correct statement is [notations have their
usual meaning]

1- |mgv| > “"Vi'r'r|: |Qrev| < |Qr.'.r“r|
|MW| = |W1"r?"|: |Qrev| > IQi?‘T‘|
“A";'evl < |W1"r?"|: |Qrev| < IQL’rr|

|M'";'ev| < |Wi‘rr'|a |Q'rev| > IQirr|

A wm



T e A o fafdew s A v, @ 1, 9% FAATT TER § IR 8
(i) 3ERAONT AT (ji) HeJcohaAvIT | HET HUA § [Hohaal @ AT FAT 37T g

1- |I‘Mrev| = |I'Vi'r'r|: |Qrev| < |Qr.'.r“r|

2 |u";'ev| = |wir?"|a |Qrev| = IQirr|
3. Weewl < [Wirrl, [Qrev] < 1Qirr]
4. [Weewl < [Wirrl, [Qrev] > 1Qur]
M

1
A2,

2

3
fa

4

Objective Question

53 701053
The correct order of the slopes (magnitude) for the p vs T plot of various phase

boundaries is

1. solid-liquid > solid-vapour = liquid-vapour
2. liquid-vapour = solid-vapour = solid-liquid
3. solid-vapour > solid-liquid > liquid-vapour

4. solid-liquid > liquid-vapour > solid-vapour

e grawar aREHAT F p F [VEEY T (pvs T) 3T & T e
(af=AToT) @ WET FA &

1. 3F-gd > Jg-arsy > gg-arsq
2. a9 > JF-areq > JT-gg
3. JF-IY > JIF-gg > gg-arsq

4. JF-gd > gg-ar™q > SF-a™q



Objective Question
54 701054

A4

Consider the chemical reaction A(g) = B(g) at a particular temperature with
equilibrium constant greater than one. The schematic energy levels of molecules A
and B are given below. The correct option of energy levels, among the following, is

1 —_— 3
?— — 5 — —
D — — |
'-E — ot & e i
A B A B
2 — 4 I
g: g): —
LI.I_— D I.IC.I—_ —
A B A B
TF Y AT W qEEEE JAEREEI A(g) = B(g) W TR fifsw &Saewr
W TERie & AT T @ 93T § | A JUTB HUET & ASerad Foil R @
A fear mar € Raef@a & ¥, 39T TR w1 ad Aeew ¥
1 — 3
S| e, — o |
=2 — > —
gl— = | — —
NN I — ual
A B A B
2 — 4 P —
T o= =
fl— — Sl — =—
w| — D LIC.I—_ —
A B A B

2.0

0.50



Al
A2
:A3
A4

Objective Question

55 701055
From the data given in the following table,
lon OH"™ g Br~ SaE
lonic mobility
(x 1078 m? S~1y1) 20.6 7.9 8.1 8.3

the correct order for an effective radius of the anions in water at 25°C is
1.0H™ < §03~ < Br~ < CI”
2080 s = He sl
3. 0H™ < CI” < Br~ <S03~
4. OH” > ClI” > Br~ > S0%~

Aafafaa areft & for a1 3i=st 3,

T OH™ Cl™ Br~ S0%
Fmafa rrerefieraT 20.6 7.9 8.1 8.3
(<10 "’ SN

25°CIT T H, HOMIAT HT g ar F [R(T @ FA &

1.0H < S0} < Br~ < (-
2.0H™ > S0 = Br~ > CI”
3 DH~<CF © B < 0%
4. 0H = Cl > Br =>S05
ALy
1
2
A3
3
Aty

4

Objective Question



56 701056
The correct statement about the pre-exponential factor in Arrhenius equation is
that

1. it is dimensionless.

2. it necessarily has s~ in its dimension, regardless of the order of the
reaction.

it does not necessarily have s~ in its dimension.

it has concentration in its dimension, regardless of the order of the reaction.

AT FAEROT F qE-TREEr U & aR # S FUS G §, 9E §

1. g feoaE= g1
2. faferar & At W oo Gy w¥9R, @ Ga@T # 39Ts &9 | 7!
glar g

3. e fAer & s 3avyE w9 & @ aar g
4. FfafRar & Ffe w oo D ¥R, so e & Figar @ E

Objective Question

57 |7701057
The reaction A — P consists of the following three elementary steps with their

respective activation energies

A — [ (fast), Eqq

I — A (fast), E.»

I - P (slow), E.3

Activation energy of the overall reaction is
1. EpabEistEzs

2' Eﬂ.l + Ea,Z - Ea,a

3. Eip
4. EuELKEEs



HATFIT A - P AFATAIET I IREAF o T 947 § o1+ aufdEs giegor

Foll o a1w &

A-1(@@@),  Eu
[-A@E),  Eap
[-P &, E,,

FHT AfATHIT Fr FiFger Far ¢

1. EpiFEs+tE.s

2. Eg1+E;;—Eg;
S R

4. Egy1—Eaa+Eg;
o
1
A2y
2
o
3

A4

Objective Question

58 701058 2.0
Based on Derjaguin, Landau, Verwey and Overbeek (DLVO) theory, the stability of

colloids depends on

1. only electrical double layer repulsion.

2 only van der Waals attraction.

3. electrical double layer repulsion and van der Waals attraction.
4

electrical double layer and van der Waals attractions.

3SR, o, 3 qur 3eREs (DLVO) gy & 3R W, Fidigs &
Forficg AR #=ar &

1. %do degd gfawa gfdsdor w|

2. @dd AUST dTd HTHNOT W

3. dcgd gfawa wfasdur dur aust AT 3HYUT W
4. 45gd GlETd TUr dIUR aTd ST |



A4

Objective Question

59 701059
The first reflection in powder X-ray diffraction pattern of a cubic crystal system

arises from the plane (111). The Bravais lattice is

1. face-centered cubic.

2 body-centered cubic.

3. simple cubic.

4. indeterminable due to insufficient data.

F e e A % 9r3Et X-foRer e gfaww & g e gade
(111) & 3cae=T BT &1 3 ek &

1. Woh-hiead Sald]

2. FI-Hlegd Ol

3. WA =

4. LSS 3RS F FROT ARG |

Objective Question
60 701060 ;
The mean and variance are equal for

1.  Gaussian distribution

2 Poisson distribution

3.  Exponential distribution
4

Uniform distribution

ATET FUT JEROT oS T R &, 9% &
1. IMB3EN faaRor

2. cardr fEeRor

3. =REarhr f&aver

4. usgA &agor




Al

A2

A3

A4

Objective Question

61 701061 . ] : 4.0 100
In the following reaction, A and B, respectively, are

4Me;SiH LiAlIH,
240 K
H-//x,‘ /Cl‘\ .\\\H H///,‘ /H\\ “\\\H
Ga /Ga" and ‘Ga\ /Ga'
1. H, \CI \H H/ H \H
H, H Re i | H
"Ga< >Ga"' and Li "Ga<
2. CI/ H \H H( H
H i /CI\ oH H,/f" /H\ .\\\\H
Ga Ga and ‘Ga\ /Ga'
3 CI/ \H/ \m H( H \H

My, /CI\ ’.\\\\H

Ga Ga and 2Ga t+ 3H,
F3
4, H/ \C| \H




Objective Question

62

701062

afataa sfafsar & AgarB & AT

Al
A2
A3

A4

4Me;SiH

LiAIH,

2GaCly —— = A ——— =

H//;, /CI \ '\‘\\\H

‘Ga Ga
H/ \Cl/ \H

H, 0, S H N .“\\\\CI

Ga Ga
Cll \H/ \H

Hf/,*“ / Cl\ ‘\\\\H
Ga\ /Ga’
CI/ H \CI

H
’/z,“ /Cl ~\ "\\\\H

Ga /Ga
H/ \CI \H

and

and

and

and

240K

My M WM
'Ga\ /Ga'
H( H \H

H H
Li| %

Ga
H( \H

H//,,‘ S & B \\\\H
G a\ /G a
H/ H \H

2Ga + 3H,

4.0

1.00



Consider the following statements regarding molecular orbitals of a water molecule.

A. The photoelectron spectrum of water shows that two MOs containing the
lone-pairs are not of the same energy.

B. The O-H bond orbitals have a1 symmetry.

C. The HOMO is predominantly an oxygen p orbital.

D. Increasing H-O-H bond angle leads to the destabilization of the HOMO.
The option containing the correct statements is

1.  AandConly

2. AandDonly

3. BandConly

4. BandDonly

ST 3] & 3nfPas Farel R ER W Feafaf@e wuw e e ¢

A. T T THINS ToFe TaFeH Goar € fF vHrEh-gEAr gFa g MOs
N FT FAT LT 2
B. O-H 3= =t H gAfAfT a1 &l

C. HOMO HEIA: T st p F&h g

D. H-O-H 3Ta= HIvT §g=f & HOMO & fawamaiieor giar gl
HE FYUAT aTeT e &

1. SHaITATaC

2. SHaaAduiD

3. FIaBawcC

4, FFaBaWD

Objective Question

63 701063 40 [1.00
Reaction of an aqueous acidic solution of CoClz with KNO:z gives a yellow precipitate

X and with NH4SCN, a blue-colored compound Y. Compounds X and Y,
respectively, are

Ka[Co(NO2)s] and Co(SCN)z
K3[Co(NO2)s] and Co(SCN)z
K3[Co(NO2)s] and (NHa)2[Co(SCN)a]
Ka[Co(NO2)s] and (NH4)2[Co(SCN)q]

PN~



Objective Question

64

701064

CoCl & STelT & faaraeT v KNO2 & @ry 3fafear @ v qrar 3egg X
Tar NH4SCN & I@TeT, T e T &7 A Y 3c0==7 aar &1 3= X Ty £,

ShHRT:

1. KaCo(NO2)s] &2T Co(SCN)2
2. K3[Co(NO2)s] @2 Co(SCN)z
3. Ks[Co(NO2)s] @ (NH4)2[Co(SCN)s]
4. KeCo(NO2)s] @ (NH1)2[Co(SCN)]

4.0

The EPR spectrum along with the g values of FeMo co-factor in nitrogenase is

shown below.

gvalues

Cot

Wr’

150 250
Field (mT)

The overall spin of the system is

1/2
312
5/2
712

PON~

350

1.00



Objective Question

65

701065

AT H FeMo TghRe% & g AET & FTT EPR TIFeHA AR gl am@m §

gvalues

5 4 3 2
| | 1 |

!‘

J\J\

| Cp1

1 1 |
150 250 350
Field (mT)

AT @1 g BT §

1. 12
2. 31
5 52
4. 712
ALy
1
A2,
2
A
3

A4

A vanadium compound X is obtained by heating NH4VOs. X reacts with dil. HCI to
form another vanadium compound Y along with chlorine gas. Y is

1. VCIs
2. VCIs
3. VOCIz
4. VOCIs

NHaVO3 & 7T & TF aafsas Alffes X & urea Brar smar g1 X & a HCl
F T ADRTHAT A W FaARIA 3T F YT T 3 JA2aH7 AP Y 9aar
gYeE

1. VCIs
2. VCls
3. VOCIz
4. VOCIs

4.0

1.00



Al
A2
:A3
A4

Objective Question

66 701066 4.0 1.00

The ground state term symbols of the metal hydrates [Eu(H20).]** and
[Tb(H20)n]**, respectively, are

1. "Foand "Fe

2. "Foand %Fmn

3. 2Fspand 'Fe

4. 3HgandSls

UTg BTt [Eu(H20)n]?* a1 [Th(H20)a* & faFaias sraeam &1 gg 9o ¢,
ShART.

1. "FodT 'Fe

2. TFogur?Fmn

L

2F 5 2T TFs

4.  3HyTurols

Objective Question

67 701067 4.0 1.00




68

Objective Question

701068

In the following reaction, A, B and C, respectively, are

LiAlIH,
BF;—A
CaF, i
Conc. H,S0O, G
heat

- B

LiBH4, BH2(OH) and B203
LiBH4, B(OH)s and amorphous B
BH3s, B(OH)3 and crystalline B12
BH3, B(OH)3 and B203

g M@k # A, BaarC &, FAsr

B LN, =

LiAIH,
BF;—— A
(‘3F'}
2 H,O
Conc. H,S0, o
heat

-— B

1. LiBH4, BH2(OH) T2r B20;

2. LiBHa, B(OH)s T 31fhecea B
3. BHs, B(OH)s Tar fsreceid B2
4. BHs, B(OH)3 2T B203
1
A2,
2
A3
3
o
4

4.0

1.00



Objective Question
69 701069

Match the species given in List | with the appropriate descriptions in List Il

List | List Il

a. | AlzMes l. 1D-polymeric
b. | LiH Il. 3c-2e bonds

c. |HF II. 4c-2e bonds

d. | CHaLi V. lonic hydride

The correct option is

1. a-ll, b-IV, c-lll, d-I
2. a-lll, b-l, ¢V, d-lI
3. al, b-lV, ¢, d-lll

4. a-lll, b-ll, e, d-IV

¥ | 7 G a1 svgwa wRis & §&@ 17 e v Rexolt & e See

HIfaT
T | il
a. | Alz2Mes l. 1D-a§?ﬁﬁ'
b. | LiH Il 30-26 T
¢. |HE M. 4c-2e 3TEE
d. | CHslLi V. Iafae gEeEs
Ter e 7
1. a-l, b1V, c-lll, d-l
2. a-lll, b-l, c-IV, d-lI
3. a-ll, b-lv, c-l, d-lll
4. a-ll, b-ll, c-l, d-IV
Ay
1
s
2
Ay
3
My
4

4.0

1.00



Objective Question

70

701070

Two moles of calcium phosphate on reduction with carbon in the presence of silica
resulted in the formation of a phosphorus compound X in 90% vyield. The weight of

X is (Atomic weight, Ca 40, P 31, Si 28, 0 16, C 12, H 1)

1.

2
)
4

124 g
11169
255.6
198 g

fafoerr #r sufeufa & Fouad BiEhe & & Al HT FET & T J=9IT &
IRUTHEEET 90% s & v wreeRy At X & s aar &1 X#r aR &
(TATI] 7R, Ca 40, P 31, Si 28,0 16, C 12, H 1)

124 g
1116 g
255.6
198 g

4.0

1.00



Consider a 0.3 M solution of ¢is-OsO2F in neat SbFs. The °F NMR spectrum of the
Os containing species in this solution shows a doublet and a triplet at 122.4 ppm
and 129.5 ppm, respectively. The Os species generated is

1.1 T+

F

o)
F—0s=
™~

F




Objective Question
71 701071

foR[gyr SbFs & cis-0s0zFs F 0.3 M e R foar $ifew| g8 Rems # Os
I TS T 19F NMR T3¢ FAer, 122.4 ppm Td&r 129.5 ppm R TF Gfa®
duT s 3 gATar g1 3caet Os Trefis &

1. [ =1+
F
0
F—0s=
\F
(0]
2. | r E - 2+
0
F——Os”{/
\F
F
3. - _2+
(@]
Fh”“"CU ) WF
5
F/ \F
4. = 2+
0]
N/
]
F/ \F
ALy
1
A2y
2
A3
3

A4

4.0

1.00



Objective Question

72

701072

Consider the following reactions and the related statements.

AsFs + 2HF P (cation) +  Q (anion)

||

CIF; + 2HF R (cation) + S (anion)

P is bent

Q is octahedral
R is bent

Sis linear

oOowx»

The option containing the correct statement is

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

Fafa@a JAfARREET gwr &g Fyar W TER fifew)

i I =

AsF; + 2HF =——= P(cation) + Q (anion)
CIF; + 2HF =———= R{cation) + S (anion)

A. PafFa (bent) &

B. Q HFsEHahIT (octahedral) g
C. RdafRd (bent) &

D. SY@ (linear) &

Hel FHYA Jrell dhed g

—

A,B,CaaTD
FaaBTUTC
FaTA, CaarD
HaaBaurD

~owen

Al
A2
A3

A4

4.0

1.00



For elements P, Q, R and $, the corresponding valencies and average orbital
energies are listed below.

Element Valency

Average Valence Orbital
Energy (eV)

-19

—22.5

[
J
k

-9

WAoo

-7

Based on the Van-Arkel diagram, the correct option from the following

P,Q RTUTS Tt % O, Tog TOasat qur Hud &7 St & 9 gheey B

SiQu is covalent.
P«R; is ionic.

RiSk is metallic.
P;Qi is covalent

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

I Bl
daca FITSRar g gUSRar #&E FAT (eV)
P i -19
Q j 205
R k -9
S | -7

-5 3G & 3R |, F=Rg & ¥ 78 TFeq &

oo wp

L

Al
A2
A3

A4

SQ FEEaEs gl
PxRi 3mafas g1
RiSk enfeass g1
P)Q HEEaSTh &

Hhad A, Baur C
FaTA, CaarD
Faa B, CaarD
ad B garD




Objective Question

73701073 40 1.00
Reaction of white phosphorus with sulfur gives a mixture of products A, B and C.

The 3P NMR spectral features of the resultant mixture are shown below.

L

A B [
Chemical shifts not in order

The products A, B and C, respectively, are

P4S3, P4S10 and PsSy
P4S7, PsS1oand Pa
P4Ss, P4 and P1S10
P1S10, Ps and PsSy

Rl D

Ho®{ & AT Hhe BIERRY $r FHAFAT, A, B F2UTC 3cUel &1 Tk AT adr
g1 gfomsT fAsor & 3P NMR TaecaAT fSRwanst & = geiar =r g

M M

A B C
Chemical shifts not in order

3c9G A, BT C &, FAw:
1 P4S3, P4S10 TUT P4Sy
2 P4S7, PsS10 dUT Py
3. Pa4S3, P4 3AT P4S10
4 P1S10, P4 TAT P4Sy

Al
A2
A3

A4



Objective Question
74 701074

Objective Question
75 701075

The formation constant (log K1) of metal ions X™*, Y™ and ZP*with halides in water

is given below.

Metal ion F- Cl- Br
X 6.0 1.5 0.5
ym 1.0 6.5 13.0
= 0.5 8.5 155

Consider the following statements

A. X" is a hard acid; Y™ is a soft acid
B. X" is a soft acid; ZP* is a hard acid
C. Y™ is a soft acid; ZP* is a soft acid

The correct option is

1. Aand C only

A, B and C only

2.
3. BandC only
4

A only

I H ETEET & @Y Org AT X, Y™ qAr 2P & H@eas R (log K1) e

& &
arg amaer | F Cr Br
X 6.0 15 0.5
i 1.0 6.5 13.0
ZP+ 05 8.5 155
Aafatag Fy=ar W AR fifew

A, XM T FIR IFES § Y™ THAG WA g
B. X™Th g 35 § ; 2P T HoR 35 ¢
C. Y™Ush 7fg HFeT & ;2P Ueh #g 35 &

e faew &
1. FaTATarC
2. HadA,BaarC
3. HaaBauC
4. FHaaA

1

2

3

4.0

4.0

1.00

1.00



76

Objective Question

701076

From the following 18-electron complex(es), identify those which predominantly
undergoes/undergo substitution reaction by P(OMe)s via an associative mechanism.

oowp

Mn(CO)NO
trans-Cr(CO)s(PPhs)2
cis-Mn(CO)sBr
(n>-CsHs)Co(CO)2

The correct option is

1
2
3
4

fAafaf@a 18-Sl ¥ga (FFall) A @, 3o Yga forga/foms e
Frarfafr & Areasd ¥ P(OMe)s garT wfasumasr #f&fsar gdr 21

A, B and C only
A only

A and D only

B and D only

A.  Mn(CO)}NO
B. trans-Cr(CO)s(PPhs)z
C. c¢is-Mn(CO)sBr
D. (1n®>CsHs)Co(CO)
wer fameT &
1. Shaad A, Baar C
2. FaadA
3. SHaadAdurD
4. HIIBFATD
My
1
"
2
o
3
pha
4

4.0

1.00



In the following reaction,

€O co
OC—Mi—C—CH;

71 0

oCc CO

the product(s) is/are

co *
i _._o\‘\co + CO
OC—Mn—CH;
oc? co
3 ©O cH,
| + CO
OC—M|n—CO
oc” co
At @ J,
‘|30 (o0
OC—N}ﬁ:Q—CHg
oc/ o)
3G g/
Co *
1 | s co
OC—Mn—CH;
oc? co
3 €O CH;
| + CO

OC—Mn—CO
o co

Al

A2

—_— -

Product(s)

To_@cm
OC—Mn—CO

OoC cCoO

‘co Q
OC\\ | / \ \/,fCHs

HaC
* oc co 5
A
—_— Product(s)
€O CH; \
S + *co

0C—MA—CO

OC/ CcO

*

co O oC co
OCM | P \ \é/CHs
’n\\“‘\ / ' \

HaC
©o¢ to 0 *co®



Objective Question

A3

A4

Consider the following structures.

i

%\’% N

(P)

S8

Qﬂ;% Y

The structure for niobocene is P
The structure for titanocene is @

The structure for niobocene is S

oo wp

The structure for titanocene is R
The option containing the correct statements is
1. AandB

2 CandD
3. BandC
4 Aand D

4.0

1.00



78

Objective Question

701078

| H f
N]b———;\lb/ T'<H>T'
: A\ 74
(P) @
BTN e e
H | el
%‘#i \'i'i/@ Nb\H//Nb
/ N g
(R) (8)

A. @S (niobocene) & T TR==TP &
B. TE¢AEA (titanocene) & AT TR==r Q &
C. T« (niobocene) F AT E==T S &

D. &A™ (titanocene) & fT TX=ATR &

TET FYAT grem T §

1. ATUTB
2. CawD
3. BawrC
4. AgaD
Al
1
A2,
2
A3 5
3

4.0

1.00



Exposing CrOs to hydrogen chloride gas gives a red-vapor of compound P. When P
is passed through a dilute solution of NaOH, it turns yellow due to the formation of
complex ion Q. Adding acidified H.O2 to a solution of Q results in a dark blue
compound R.

The option containing the correct structures of P, Q and R, respectively, is

O 0
1 I NV N/
Crx. Cr Cr
s Gl o N JN
a a o o o—0
0
0 0
I [l N4
2 Cr— Cr—5 Cr
Cl/ Cl -7\ O VAL
cl o o—©
O |
0. 0 él O,-Clr{“'P
3 r P
c’ Cl _O/ \ _O \(f; O
0
0 0 0
o NS
O G
c’ G 0o o O\Of ~o

CrO3 I g2 FiRiee T F 3ld F W I P Hr rer-arsa gar ¢l
mPﬂNaOH%aﬂﬁmﬂﬁﬁﬂHﬁ?ﬂng,ﬁﬁiﬁmaﬂ Q% A==
% HRUT Ig Ul # IRafad giam gl Q& Foaa # 3Faipd H:0: & & W
Teh I At AfAF R T4 1

P, QJUTR & &I TXT=3T e f&heT &, FHAU:

@]
1 I N7 Q29
Cr—c Cr Gr
LR e 7N
- 0 0 0—0
I N
Il Sy
2 Cr— Cr—. Cr/
o _ 0 Vi
cl o d—o
0
% (IJI 0 (';'r\P
3 r P =
a’ ©l ‘O/\_O \é 0O
0
O\\c//o O\\cf/ i o)
4, J "\ . o (Er"



:Al
A2
fx3
A4

Objective Question

79 701079 : ; ’ 4.0 1.00
Intermediate compounds A and B, proposed in the catalytic cycle for the enzyme

galactose oxidase, can be distinguished by one or more of the following methods.

Room temperature EPR spectroscopy
Vibrational Spectroscopy

Electrospray lonisation Mass Spectrometry
Electronic Spectroscopy

oo wp

The correct option is

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

S5 LoD



TaEH e HEdEg & v 3cEr 9% # gTaitad Jaegadr Jifaer
Ao A TarB &, rafafa o a1 3 fafast qanr fastfea fear o
T gl

: 5
3 3

OH
HN\/“';::q = HN‘JS;C””\O
R B {4
OH N"” 5
S;Jw ;,,Jv
& B

A. FHEaT EPR Taciadr
B. FUT TUFCTHHT
C. TIFIIEY FIAT ScuATT TIFiAer
D. golagiieier TUFCIADT
T FYUA F
1. FaaIBFATD
2. HAaAATUTB
3. FaaB,C,TarD
4. FIJTA BFATC
ALy

1

2
A3

3

A4

Objective Question
80 701080 4.0 1.00
The B-activity of 0.9 g of carbon from the wood of a present-day tree is 0.25 Bq. If

the activity of 0.9 g carbon isolated from the wood of an ancient artifact is 0.19 Bq
under the same conditions ('*C: ti2 = 5730 years), the age of the ancient artifact is

4010 years
3000 years
2268 years
5573 years

N




Objective Question

81

701081

Ush oA &g & Ug HI el & @ad & 0.9 g FT p-FiFaar 0.25 Bq &l
ga= aRfEafaat ) (MC: b = 5730 a¥) afg o Reusfa & a=wdr @
TeFHd 0.9 g FraeT Hr @hwaar 0.19 Bq &, aF sreier feasfa Fr 3mg &

1. 4010a%
2. 30009
3. 2268a¥
4. 557399

1

2

3

N

The major product formed in the following reaction sequence is

Oj\NL\/
\_Q

Bn

1.
OH
HO~ @

2.
OH
™

3.
OH
HO”"-Q

4.

1 BU2BOTf‘ Eth
CH,=CHCHO
CH,Cl,, -78 °C

2. Grubbs 15! gen.
3. LiBH,

4.0

1.00



Objective Question

82

701082

fArfaf@a sfafFa sa #& T geg 3005 &

1. BwBOTY, Et;N
CH,=CHCHO

0O o
CH.CI,, -78 °C
e | 2. Grubbs 15t gen.

Bn 3. LiBH,
1.
OH
o
2.
OH
0
3.
OH
o)
4,
OH
Y
ALy
1
A2,
2
A
3
Ay
4

4.0

1.00



The maijor products A and B formed in the following transformations are
|

u\g\r”

Base

1
e
A=B = @
/N_
.
3.
S e L)
A = fd!_ B = P/,
4

A = ;q/ B = /h(JB—

frafaf@a saeaent & R e scag AT B §

Base

I
Cl\K\rN e A
L Base
[ B
Cl
1.
P
A=B = @
/N_
Z
|
3.
> m=l
B = B = N
MN— 7
4.



Objective Question

83

701083

Al
A2
A3

A4

The major product formed in the following reaction is

Ty Co,(CO)q
NN
Ts CO (10 atm)
heat
 a
(0]

w0

2.
3
_—
TS—N\[:D:O
4.

Ts—NC]j:o

fafafEa @t 77 & e ge9 3008 &

[y Co,(CO)g
Tf;'/\\‘\\ L SEVWE g
s

CO (10 atm)
heat
1.
O

A

Ts —NijQCO
3.

Ts —Nmzo
4.

4.0

1.00



:Al
A2
{&3
A4

Objective Question

84 701084 ] s 40 1.00
The correct statement about the following transformation is

H
Br\<> AgOH
R —_—
G = heat
H
OH OH
O "0
A B

1 A is formed as the major product via conrotatory ring opening
2 A is formed as the major product via disrotatory ring opening
3. B is formed as the major product via conrotatory ring opening
4 B is formed as the major product via disrotatory ring opening

AT TI=aRoT &F R & T8 Fu9 &

H
Bry = AgOH
c|“'__- W
H
OH OH
Br\© Cl
A B
1. GAEUE g fads & Ared @ JET 3796 F § A A 1T §
2. fawaeplet aoT faacs & Aaw @ 75T 3096 & §9 A A 9T §
3. WA Ford fEaa F AIH @ 7qET 5096 & &9 A B I §
4. Tawegoler geg fface & Avaw | 787 3796 & §9 A B AT §
M
1
2

A3

A4



Objective Question

85

Objective Question

86

701085

701086

The major cycloaddition product (A or B) formed and the orbital interactions
involved in the following transformation, respectively, are

N’CO?Me heat
+ 'u ——
“Co,Me
COzMe %
“CO;Me

COgMe cogm g
A and 8ns+27s
A and 8ns+27a

B and 4ns+27s
B and 4ns+274

frafaf@a Awaer # afFafaa gea ahEgaa 3c€ (A 91 B) qr Fa7sh
Feaf=afrae § e

LN

N'CC’QMe heat
+ ['u —_—
*CO,Me
.CO,M
N .
,qu 71\ COMe
G, 'Co,Me
A B
1. A TYUT 8ns+27s
P A AT 8ns+27a
3. BdaaT4ns+2ns
4. B Ul 4ns+2na
ALy
1
A2y
2
A3
3

A4

4.0

4.0

1.00

1.00



The major product formed in the following reaction is

/r Grubbs' 2™ gen
f sHs

1.
(0]
\
\
0
2.
0]
/
/
0
3.
(0]
%
0
4.
%
0



Objective Question

87

701087

frafaf@a s w0 & e ge 5og ¢

di-

Al
A2
A3

A4

=
| © | © 0 o
=
a | g o o __

Grubbs' 2™ gen

4.0

1.00



The conformer of threo-2,3,4-triphenylbutyric acid that gives the product A in the
presence of anhydrous HF is

Ph.,
9 A

1.
COzH
Bn Ph
H Ph
H
2.
CO;H
H Bn
Ph H
Ph
3
CO;H
Ph H
Ph H
Bn
4,



feTely HF #r sufeafa & Re-2,3 4-getfaa sgfeReE 3Fa & A & aoT
3G A ST €, 98 &

Ph..
PH” ; :
2

1.
COzH
Bn Ph
H Ph
H
2.
CO,H
H Bn
Ph H
Ph
3.
COzH
Ph H
Ph H
Bn
4,
COzH
H Bn
H Ph
Ph
ALy
1
A%y
2
I
3
Ay
4
Objective Question
88 701088 4.0 1.00

1.

[1,5]-carbon shift with inversion and [1,5]-hydrogen shift with retention
both [1,5]-carbon shift and [1,5]-hydrogen shift with inversion
[1,5]-carbon shift with retention and [1,5]-hydrogen shift with inversion

both [1,5]-carbon shift and [1,5]-hydrogen shift with retention

i




AT T=aRoT & IR H TE FAF &

heat

1.  vfaedd & A [1,5]-FEa &% T4 9ROT & G [1,5]-8=se RAve
2. wideide % @ [1,5]-Fea Rve qur [1,5]-e=ge Roe aat

3.  9RUT & ¥ [1,5]-FEa Rioe gur gfaaes F @ [1,5)-8wsea R
4.  ROT F AT [1,5]-Fea R T2 1,582 RAve g=r

Objective Question

89 |701089 ; A 40 [1.00
The correct statement about the following transformation is

HsC CO,Me
MC%MQ e 3 >:( 2
3 H  CH,

1 threo isomer gives the product via Norrish type-I reaction
2. threo isomer gives the product via Norrish type-Il reaction
3. erythro isomer gives the product via Norrish type-l reaction
4.  erythro isomer gives the product via Norrish type-Il reaction

1. SRer eu-| 3R & Areaw ¥ 237 (threo) TATETT 3c01E 3T &

2. AR E9-ll AARFAT F AeTA F A3 (threo) TATEIT 3G T &
3. S asu-| HRFAT F AeT" § TRY (erythro) HATEIE 3cUIE ST &
4. FYEr es9-ll AT & AreIAE & eRY(erythro) BATEAT 3cUIE &aT &

Al

A2



Objective Question

90

Objective Question

91

701090

701091

A3

A4

The correct sequence of reagents which will give A as the major product is

kiR

OH

“‘OMe Q

i. 2,2-dimethoxypropane, PTSA; ii. Dess-Martin periodinane; iii. TrCl, EtsN
i. TrCl, EtsN; ii. 2,2-dimethoxypropane, PTSA,; iii. Dess-Martin periodinane
i. TrCl, EtsN; ii. Dess-Martin periodinane; iii. 2,2-dimethoxypropane, PTSA
i. Dess-Martin periodinane; ii. TrCl, Et3N; iii. 2,2-dimethoxypropane, PTSA

HfAFABT T S TE FH AET 379G & &7 A A, 98 &

HO,,

HO

sl O

Al
A2
A3

A4

OH OTr

0
O - ﬁ
“‘OMe 0 “OMe
OH %’ Oa
i. 2,2-srsfAuTeats, PTSA; ii. 2@-anfea Rf@fzas; ii. TrCl, EN
i. TrCl, EtsaN; ii. 2,2-Sr2f@rarerdidd=r, PTSA,; iii. 3H-AeT TRafza=
i. TrCl, Et:N; ii. sH-mfea RR@ifaas; iii. 2,2-ssfAurediva, PTSA
i. sF-ares Rf@ifEse;ii. TrCl, EGN; iii. 2,2-ssfAaredvga, PTSA

4.0

4.0

1.00

1.00



The intermediate involved in the following reaction is

i. 503, Hy50,
| = then Br,, heat B
= - »
N ii. ag. Na,CO3 N

Br Br
TS
N =]

]
503

= Br

(4
-Z®

B
o r
3

w

O

= Br

~® (]
I‘lwl S04
Br

S]
O3

19)]

—Z@

Br



Objective Question
92 701092

feafai@a sfaftear # afeafog Acgadr §

i. 503, H,S0,
R then Br,, heat
[ -
N ii. ag. Na,COjy
1.
Br. Br
| ﬁ”
SO%EJ
2.
/ Br
N
r
so?
3
Z Br
~® =
I‘I~l SO,
Br
4,
S]
S0O;
Br
| ®_
N
1
Br
Al
1
A2,
2
A3 3
3
Aty
4

=

N

=

Br

4.0

1.00



Objective Question
93 701093

The correct statement for the reactions P and Q is

Ph.  Br Con
P. = = Ph——H
H H i-PrOH, 43 °C
ke
Ph H ©oH

D - Ph—=—H
H Br i-PrOH, 43 °C
ka

ke > ka; P goes via an E2 and Q goes via an E1cB pathway
kep > ka; both P and Q go via an E2 pathway

ka > kp; P goes via an E1cB and Q goes via an E2 pathway
ka > kp; both P and Q go via an E1cB pathway

HfEAfRamst PaamrQ = T & su= §

PN

]
Ph Br OH
P. = > Ph—=—H
H H i-PrOH, 43 °C
ke
Ph H ©oH

Q. >:< » Ph———H
H Br i-PrOH, 43°C

kq
1. ke>ko; E2 % #TeT® P @ I § T2 E1cB 9T & AT ¥ Q ST ¢
2. ke >ko; PTUT QT E29Y & ATEIA F AT &
3. ka>ke;E1cB o #ATEIH ¥ P AT § dUTE2 & #AIA ¥ Q A1r &
4. ka>ke; PTUTQET E1cB 9T & ATEIH ¥ o0 &
1
Ay
2
A3 3
3

A4

4.0

1.00



The correct match for the intermediates given in Column P with the reactions given
in Column Q is

Column P Column Q
A. cl i. | Pfitzner-Moffatt oxidation
/(%\
B. 'L ’ ii. | Vilsmeier-Haack reaction
/ei‘r
Cl
c CyMNH iii. | Ritter reaction
o N
/g\
D. ® iv. | Swern oxidation
//’jN

1. A-iv:B—ii: C—i:D—ii
2. A—ii:B-ii:C-i:D-iv
3. A—i:B—iii: C—iv:D—ii
4. A—iv:B—ii: C—i: D —iii
T P H foU 710 Aegadal gur e Q& & 12 afAfeant & af fae
¢
T9FT P TFT Q
A ¢ .| RrcseR-AGe iereeor
/C‘?:J“‘-. N
B. <
/,L\H i | RreaaAmR-gle @R
ch
Cl
c CF“NH . | e wfERar
oW
/"‘-_
O ol |V siier
/N
1. A—iv;B—iii; C—i: D —ii
2. A-ii:B-ii: C—i:D—iv
3. A—iB—ii; C—iv:D—ii
4.  A-iv;B—ii C—i; D —iii
ALy
1
A2,
2
A
3
Ay
4

Objective Question




94 701094 = z : 4.0 1.00
The correct sequence of reagents to effect the following transformation is

H
o]
/4 —_— OH

0 H CH,

1 i. CH3COsH, H* then 2N H250y; ii. LDA, Mel; iii. DIBAL-H, -78 °C
2. i. DIBAL-H, -78 °C; ii. CH3CO3H, H* then 2N H250q; iii. LDA, Mel
3. i. CH3COsH, H* then 2N H250y; ii. DIBAL-H, -78 °C; iii. LDA, Mel
4. i. LDA, Mel; ii. DIBAL-H, —78 °C; iii. CHzCOsH, H* then 2N H2504

AT FAERUT F FAET W F v 3f@Fdw 71 a5 7 &

H
0]
i —_— OH
0

H CH,

1. i. CH3COsH, H* @ 2N H2SO04; ii. LDA, Mel; iii. DIBAL-H, -78 °C
2. i. DIBAL-H, -78 °C; ii. CH3COs3H, H* @ 2N H2S0y4; iii. LDA, Mel
3. i. CHsCOsH, H* @ 2N H2SOs; ii. DIBAL-H, —78 °C; iii. LDA, Mel
4. i.LDA, Mel: ii. DIBAL-H, 78 °C: iii. CH3COsH, H* @ 2N H2S04

ALy

1
A2,
2
A3
3
Ay
4

Objective Question
95 701095 4.0 1.00



The major product formed in the following transformation is

@ | Pd(OACb, PPh;
v +
P o Ag,CO3, CH;CN

1.
A
2.
3.
(N
Ph ™o
4.

LN
A0 e

A=afaf@a e # T 787 3005 §

| Pd(OAc),. PPh;
A =
i 0 Ag,CO3, CH5CN

1.
O
2
e ve
3
[N\
Ph o
4,
LN
PR S0



Al
A2
:A3
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Objective Question

96 701096 s : ; : : 4.0
The correct match for the reaction given in Column P with the Hammett reaction

constant (p) given in Column Q is

1.00

Column P Column Q
A © i. |-0.95
g R cl OH N B OH
i N
B. Q i. |-2.98
@0 CH3CHl o T S
R1- ———= Ry
= -
= ~NH2  Phcoc N pn | W--030
R@/ R E \ﬂ/
o | = o]
1. A-i;B-—ii; C—iii
2. A-ii:B-i;C-ii
3. A-ii:B-ii; C—i
4. A-i;B-ii;C-i
TWaP#A & 1% awfAfkar & e 9w Q & & 12 &9 sk R o)+
[Ty TWEr AT §
TP =T Q
A. S} i. | —0.95
R—' = Cl OH R—I s OH
Lz & e
B. &) ii. |-2.98
©/0 CH3CH,l A
Ro = R
= P
e <Ny Picho H || 030
O 2
= L 0
1. A-—i; B -ii; C —iii
2. A-ii;B-i;C—ii
3. A-ii;B-ii;C—i
4. A-ii; B—iii; C—i
ALy
1
A2,



A3
A4

Objective Question

K The transition state arrangement that explains the stereochemistry of the product I

in the following reaction is

OTMS PhCHO 0 QTMS

M orere

BF,ELO  bBU Ph

Me

t-B

eB F
@OJ 3

H Me

Ph H
TMSO t-Bu

s

TMSO t-Bu



Objective Question
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F=fafaa @Atk & 3 gavr e B=aw 3aae & Bfes s &

U FAT §, T &
OTMS
1-Bu = _Me
1.
C%F
Cb» 3
H Me
Ph i H
TMSO t-Bu
2.
F éj @
30
0
Me H
H ﬁ Ph
TMSO t-Bu
3.
Br
@, BF;
Me H
Ph H
TMSO t-Bu
4.
Fb ©
3 '-O
H Me
H i Ph
TMSO t-Bu
ALy
1
A2y
2
A3 5
3

A4

PhCHO

BF3-Et,0

4.0

1.00



The major product formed in the following sequence of reactions is

Me
1. H;O*
Me 2. 0s0,/Nal0,
OH t-BuOH
i1
Me Me
OHC-\é,CHO-
2.
Me
Me "cHo
0
%)
0 0
MeWMe
4.
0 Me
Oy
o}
Arafafea sfafFmst & w7 7 forfaw ge7 500 &
Me
1. H;0*
Me 2. 0s04/NalQ,
OH t-BuOH
1.
Me Me
OHC CHO
A48
Me Me
CHO
0
3
o) 0
MeWMe
4.



:Al
A2
{&3
A4

Objective Question
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The correct order of the rate for the following rearrangement that involves a three

membered intermediate is
i, Ve,

X-C-CH, —=  -C-CH,X
Me Me

P: X =-CH=CH:

Q: X = Me3CC(O)-

R: X=-C=N

P>Q>R
R>P>Q
Q=>P>R
P>R>Q

ffaf@a qafdeare Fr X F7 w8 F7 e & 9 g Aot
wfFAfaa &, a8 &

T e e

Me Me,
X-C-CH, — -C—-CH,X

] /

Me Me

P: X = -CH=CH;
Q: X = Me3CC(0)-
R: X =-C=N

P>Q>R
R>P>Q
Q>P>R
P>R>Q

Bt

Al
A2
A3

A4



Objective Question

100 rotieo The 'H NMR data corresponding to the labelled protons of the following compound I

is given below. The signal corresponding to Hy is

NHCbz

H NMR: § 4.19 (dt, J = 9.0, 2.5 Hz), 4.13 (dg, J = 7.0, 6.5 Hz), 3.35 (dd, J = 18.0, 9.0
Hz), 3.15 (dd, J = 7.0, 2.5 Hz), 3.08 (dd, J = 18.0, 9.0 Hz) ppm

4.19 (dt, J= 9.0, 2.5 Hz)
4.13 (dq, J=7.0, 6.5 Hz)
3.35 (dd, J = 18.0, 9.0 Hz)
. 3.45(dd, J=7.0,25 Hz)

ot @a Il & 3ifFfRa (labelled) Sierat & &9 'H NMR 3ifshs =
R HoF Toa o Aeaer &, ag ¥

AW

NHCbz

H NMR: 6 4.19 (dt, J = 9.0, 2.5 Hz), 4.13 (dq, J = 7.0, 6.5 Hz), 3.35 (dd, J = 18.0, 9.0
Hz), 3.15 (dd, J = 7.0, 2.5 Hz), 3.08 (dd, J = 18.0, 9.0 Hz) ppm

1. 419 (dt, J=9.0, 2.5 Hz)
2. 4.13(dg, J=7.0, 6.5 Hz)
3. 3.35(dd, J = 18.0, 9.0 Hz)
4. 3.15(dd, J=7.0, 2.5 Hz)
ALy
1
A2y
2
A
3

A4

Objective Question
101 701101 4.0 1.00



Consider an arbitrary unnormalized wavefunction ¢, expanded in terms of
eigenstates of Hamiltonian H, where

H|¢n) — g‘n"f’?’l)! n= 0,1,2,

60 = (_C;l = 82 etc..

b= aln)

The correct option, which definitely holds for any set of {a,,}, is

1 . Eﬂ |aﬂ|2£‘n
Ynlan|?

ik

2 Enlan|*En - 60

nlan|?

ant
3 Lnanén £
Zlan|

4 Pnansn
Y

gHeeAr H & e EEAnst % 9at A REaia, wF WEee suaEedied
T Gad y R AR fifew, F@r

Hl(f)?’l} = E?’l|¢‘ﬂ)= = 0!1!2J

SO = ‘91 = 82 etc..

Y= anldn)

T REA SN, g )F TR s s e ARaaswaaa g T ¢

Zﬂ|ﬂn|25'n

Znlan|?

<&

2. En|ﬂn|25n > .
¥nlan|?

¥Ynané
3 =l et S e EO
Zlay|

4 Xnanen
2 0
Tnlanl®

Al
,:«xz
A3
fM

Objective Question
102 701102 4.0 1.00



The raising and lowering operators are denoted as L, and L_, respectively. The
correct commutator relation between angular momentum (L) and its various
components (L., L, and L,) is

1. [13L,)=[I%L_] =hL,
2. P =1B L =5,
3. [AL]=[2L]=hLy,
4

ji2 bl =22 1=98

Yool aUT foesiel ThRHT @ FAT: L, TAT L_ & & # RAfEaa fmar = g
i §aeT (1) g1 g8k faffes geai (L, L, 99T L) % 7eT 8 feaiads
geer g

1. [AL]=[ L]1=HhL,

2 ke I =

3. [AL]=[2L]=hl,
4

[12,L,]=[I3L_]=0

Objective Question

103 701103 i 5 4.0 1.00
The unperturbed energies (in eV) of a three-level systemares, =2, ¢, =4and g, =

6. The matrix elements of a perturbation v (in eV) between the levels (in subscript)
are V,, = 4, V5, = 6 and V;, = 10. The second-order correction to the ground state
energy (in eV) in the presence of perturbation V is

25
B, ==
4
2. —67
3 17




T dH-THT AR T ey FAT (eV #H) g, =2, 5, =4 dWMs, = 6 &1 TR
& HLT (U H) &7 V (eV &) & Mg JaTG Vi =4, Vyo = 6 AU V;, = 10
gl ey v Fr sufafa # Aeaa saear F4 (eV &) #r gfadg Hife aue g

o
4
2 —67
3 —17
T
Al
1
A2,
2
3
Aty
4

Objective Question

104 701104 2 5 5 . x ; 4.0 1.00
At a given temperature, an atom accesses °S,,,, “P,;, and “P;;, atomic states with

energies 0kgT, 0.5 kgT and 0.5 kgT, respectively. The fraction of atoms in the P

states is
3¢~ 03
1. —
1+3¢705
e—0.5
i B
14205
2—0.5
3. =
1+4e 0
2705
4.
14205

e feT 91T aAE W, T RAT] #T FAA, 0 kT, 0.5 kgT TFUT 0.5 ks T, FAT3
¥ 25, 2Py, TUT 2P, WA A€ O T ¥ P et F owAmopst

FT A §
1 3e705
; 1+3e703
2 2—05
T d¥zes S
3 2—05
) 1+4e~0.5
4 2e~03
: 14205

Al



105

106

Objective Question

701105

Objective Question

701106

A2
A3

A4

4.0
In Hickel approximation, the = - energy for the cyclopropenyl cation is
[« and B are coulomb integral and resonance integral, respectively]
1. 2a+4fB
2. a+p
3. 3a+3p
4. 3a+6p
gl Hiewshed #H, AEFANNTHST U & [T 7-Far §
[« AT B HHAA: FellA THATh TUT TG HATRA g
1. 2a+4fB
2. a+p
3. 3a+3p
4. 3a+6f
Ay
1
A2
2
o
3
Ay
4
4.0

1.00

1.00



Objective Question

107

701107

The symmetry of the first excited state of one of the normal modes in NHsis E. Based
on the character table for the C;, point group given below, the symmetry of the
second excited state for this mode in terms of the irreducible representations is

s E 7c 30,
A 1 1 1
A 1 1 -1
E 2 -1 0

1. 24,4 E
2. 24,+E
N S
"R B

NH: & THE=T AiE & et v i gud 3cafaa g fF gaRfA ey S &
TS C,, oeg FEE F e SRolt F IR W, @saE Wi & a6 &
3H AT & v gfedy scafad sEer @ gafafa §

e E 26 30,
A 1 1 1
A, 1 1 i
E 2 -3 0
1. 28.EE
2. PAAE
3. A H+A4E
4. 24, + 24,
M
1
=
2
o
3

For a point group having the irreducible representations 4,, 4, and E, the values
of a, b and ¢ in the following partial character table are

a=2. =1 = =1

4.0

1.00



Objective Question

108

701108

Ay, A, FUTE, 3@ %90l arer v fag @9 & fov, Rrafai@a i
FSs aRoft H o baaTcF AR &

|E |26, | 3¢,

E|a|b|c

a=:2. b =~ e=10
a—=—1;.b=2 =1
a.=2.b=1, p= =3

The fluorescence of A is quenched by 10 % in the presence of 10 mM of B. If the
fluorescence lifetime of A in the absence of B is 5 ns, the rate constant (in M~1s™1)
for interaction between B and photo-excited A is

1.
2
3.
4.

1.2 x 10°
2.2 x10°
3.2 x10°

42 x10°

B % 10mM #H 3ufeufa & A& gfadifta 1 aAaT 109% gar & 1B $r arguiafa
A7 ot A= 9fadi™T Sfaasra 5 ns &, o B uT g 3afed A & #JeT
a=atERar F AT % Fass (Ms71#) §

Cal < A

1.2 x 10°
2.2 x10°
3.2 x10°

42 x10°

4.0

1.00



Objective Question

109

Objective Question

110

701109

701110

A3

A4

The chemical shifts of CH; and CH, protons in a molecule are 1.15 and 3.35 ppm,
respectively. When the magnetic field is 2 T, the absolute difference between the
local magnetic fields (in T) for these two protons is

1.

2
3.
4

4.4

2.2

4.4

22

X

X

X

X

106
1076
107

108

U U] H CH, dUT CH, Wielal @I qaafas giaan, HAsT 1.15 a7 3.35 ppm, §1
ST g9 87 2T @, al & &1 el & folv T gana 83 (T #) & 7
fAOET R BT &

1.

2
3.
4

4.4

2.2

4.4
22

X

108
107%
107°

108

4.0

4.0

1.00

1.00



A mixture of 0.6 mol of hexane and 0.4 mol of nitrobenzene was prepared at 300 K.
Based on the phase diagram given below, the number of moles of hexane in « phase
is

[« phase: hexane rich phase, g phase: nitrobenzene rich phase]

0304

Xrlirobenzenea

1. 0.56
2. 042
3. 038
4. 032

300 K W g & 0.6 Al AT ASdeald & 0.4 Al FT U &80T IR fHar
AT | A RU AT gETdr AR F OAUR R, o WGEAT H gFAT & Al
gEar ¢

[a STIET: TFAT TAGY TIFET, f WETAT: A Iaesilel GAGY Waed]

0304

XKriitrobenzens

1. 056

2. 042

3: 038

4. 0.32
M,
1



Objective Question
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Objective Question

112

701111

701112

A3

A4

4.0
For the reaction A(s) — A(l), AG,, at 300 K is 6 kJ mol . If the heat absorbed in

the process is 9 kdJ mol ™, the temperature (in K) at which A starts melting is

[Assume AH to be constant with temperature]

1. 1000
2. 900
3. 1500
4. 750

300 KR 3fABRaT A(s) — A(D) & AT, AG,, 6kJmol™! § | Ifg T & 9T
FSAT OkImol 1 &, & o AT (KA W AT IRT @ &, a2 &

[A= ffST o AH a9 & | R ¢ ]

1. 1000
2 a00
3 1500
4 750

1

2

3

4

4.0

1.00

1.00
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Energy

Energy

Al
A2
A3

A4

From the energy diagrams of different single particle systems given below, the one
with the lowest Helmholtz free energy at a temperature T = = is

1
[— = 0.37

e

System 1 System 2 System 3 System 4
3
0

1 System 1
2. System 2
3. System3
4. System 4

A for aw fafies whe For el ¥ S smaEt A @, a9EE 7= S W

=geiad geHglecH (Helmholtz) Hed il arell T §

1
[— = 0.37]
e
System 1 System 2 System 3 System 4
£
0
1. A1
2. =2
3. E==3
4. A4

4.0

1.00



The resistances of 0.1 M KCI and 0.05 M NaCl in a conductivity cell are 90 0 and
200 0, respectively. If the specific conductivity of 0.1 M KCl is 11.2 x 1073 Sem™?,
then the molar conductance (in S em? mol™ 1) of 0.05 M NaCl is closest to

1. 10°
2. 107
s
4. 10*

T =Telehal Tef A 0.1 M KCIFAT 0.05 M NaCl 3 gfaier e, 90 Q J9T 200 0,
g1 I 01 M KClFr fafdse smesrar 11.2 x 1072 Sem™ 1§, @ 0.05M NaCl &r
AR ATAFAT (S cm? mol 1H) 59+ Foearm &, a8 &

1. 10°
2. 102
3. 103
4. 10
M

1

2
o

3

4

Objective Question

114 701114 - - . 40 1.00
The mean activity coefficient (y.) of 0.1 m aqueous solution of CdCl, at 298 K and

1 bar is 0.228. Under this condition, the potential of the cell,
Cd(s)|CdCl,(aq., 0.1 m)|AgCl(s)|Ag(s), is

[E°(AgCl/Ag, C17) = 0.22V; E°(Cd*t/Cd) = —0.40 V]

1. 075V
2. 062V
3. 089V

4. 049V



115

Objective Question

701115

298 KAYT 1 SR (1bar) W, CdCl, ¥F 0.1 m Tl Feraar 71 Arex FkHTdr
IOTH (v.), 0.228 &l $H GT A, A Cd(s)|CdCly(aq., 0.1 m)|AgCl(s)|Ag(s), FT
ICEC I

[E°(AgCl/Ag, CI7) = 0.22 V; E°(Cd?*/Cd) = —0.40 V]

1.
2
3.
4.

Al
A2
A3

A4

The order of the reaction 4 — P is 2 when the concentration of 4 is small. However,

075V
0.e2Vv
089V

049V

4.0

at higher concentrations of A, the order changes to 1. The mechanism of the
reaction is

[Assume that steady state approximation can be applied on A*]

1L
2.

A->P
A=A
A" =P
A+A=A+A4
A" =P
A+A—-A+A
A" > P

HATFAT A - pFr FfT 2 A T T4 | Gigar FH T T A Fr 3= @igarst
R, Fife 1 # IRafaa gar g1 FfAfear o rarafe §

[AT ehforT hr Tl &2 @iedwmed HT A° H o] fRar ST HehaT ¢

1.
2.

A—P
A=24
A*—> P
A+A=4A"+4
A*—> P
A+ A=A+ A
At 5P

1.00
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Al
A2
A3

A4

4.0
The rate constant (k.r) of a bimolecular reaction according to collision theory is

given by

—Ep/RT

age

BkBT)lf’z

ker = NA( T

E, is related to activation energy (E,) of the Arrhenius equation as

4. E,=Z+E

geee g & AR TF gfaaaArs JfARfR # a¥ Fudi (ko)

1
ker = N, (BkET) 2 ; ool garT fear I

Ty

efATE @A fr BT FAT (E,)F @Y E, 5w 9tg wEfeg §, a9
g

Al
A2

A3

1.00



A4

Objective Question

117 701117 4.0 1.00
Unimolecular decomposition of NH; on tungsten surface is inhibited by one of the

products, H,. The rate of surface catalyzed decomposition is given by

[P; and K; are, respectively, the partial pressure and surface binding constant of the
it" species; k. is the rate constant of rate determining step]

1 KeKNH,PNH KH, PH,
= 2
(1+KNH.PNHoKH,PH,)
2 kcKNHaPNHS
’ 1+KNH3‘DNH3
kcKnHzPnH
3. 3 3

1+Knp, Pes K e, Ph,

KeKNHaPNH2KHoPH

I +ENH, PNHy TEH, P H,

ZIFEA TAg W NH; F Uh30ae HUge 1 3c0el # & U, H,, ey a=ar
¥ HAE 3T IUHUCH & o3 I forde GarT f&ar ST ¥, 98 &

[P; 7 K; serer:, it TRfet & 3T g9 gur dag 9ua R € k. &% uR=s
9g # X AT ¥

1 KcKNH, PNH;KHo,PH,
' 2
(1+ENH.PNHo KH,PH,)
2 kcKNHz PNEHS
: 1+ENH, PN,
3 keKNH; PNH,
’ 1+KNH, PNH, TR H, PH,
4 ReKNHoPNH;KH, PH,
: 1K NHa PN VR Ho PHo
Al
1
1
A2
2
A3
73
3
A4
o4
4

Objective Question
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Objective Question

119

701119

The separation between first two reflection planes of a face-centred cubic crystal is

[a is the unit cell length]

1. 0.077a
2. 0Fia
3. 057a
4. 0.057a

TS Gl Feald gard feed & FUH &l Waad Adel & 7ed JUFROT §

[a Teheh AT oiaTE 2]
1. 0.077a
2. 0.77a
3. 0.57a
4. 0.057a
Al

1
A2,

2
s

3

A4

The number-average degree of polymerization (X,,)
polyesterification, a 3" order reaction, is expressed as

[[M]g: initial monomer concentration]
1. ﬁ:z[m]gkwl

2. ﬁ:z[mgkt +1

8, I — il v

4. %o =2[Mkt

of self-catalyzed

4.0

1.00



F-39T dieiuEediaur, St weh 3¢ sife 3f@fear & & gear-sitea TgAhe
A (X,) 1 o508 cuFa fFar Srar &, a8 §

[M],: IRTF3TF Theleh HIgdT |
1. Yﬁ:Z[M]gktJrl

2 Yﬁ =2[M]okt +1

3. Xo=[M]okt +1

4. X =2[Mkt

Ay
1
A2
2
Mg
3
Ay
4
Objective Question
120 701120 ; 5 : 5 4.0 1.00
During the growth of semiconductor nanoparticles, the fluorescence changes with
time as
1.  blue — violet — green — red
2. red — green — violet — blue
3. violet — blue — green — red
4. blue — red — violet — green

ICLTeT SO Y e & R, AT % @ gfadita & aRaas S gar
g aEe

1. AT >SN > g - Tl

2. T > - AT - AT
3. AT AT - FT - e
4. HArem - T - SET - F
1
2






