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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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~

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

0.24
0.41
0.59
0.76

b=

Tep fQITeT SR & 30% @Ml 1 37T o) F1 1 &, 519 fab Qg ofy B aried apret 1 1 & 5
ST H & Al B 4 ARd) BT AT ATgiewd WU 4 o, A I F BH & B Teb bl 3T I 1 Y
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0.24
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Objective Question
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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

12 noon

10 PM

12 midnight
10 AM

IR =T afeat o 30, 60, 80 W@ 90 FFT P 3feRTeT A qoidl! ol A Teb Tef Yais 10 Fof i al
q 3FTell 9 U |1y

P P

TEATE 12 T ol
A 10 qoT ol
e M 12 T Foil]
qafe 10 oot qoitfil

o IS TN e

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?

6
642
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8

U FHeafer WY B BRI BT AT 4 m & 9 fF 12 m B Fars o Rerd ofg & oy a0 81 99 ofu o
Y Y 3R 2 m & w9 9 ReHrr S af SRIT $f @/€1g 8 m & 9Tl 81 T & $d1s (m H) fdamt
&?
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4. 8
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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 not
the first or the last. The order of the periods is

Mathematics, Science, Geography, Malayalam, History
Science, History, Mathematics, Kannada, Geography
Mathematics, Geography, Science, Marathi, History
Mathematics, Geography, History, Sanskrit, Science

gig diRTs & crg-cae (T I-aRuil) BT 59 YaR e famar wirar & fs gter difves s & 2
Tfor T difRers 9piilet & RS & Siep yeer &1 vgetm ar 3Radt difers s & el & | fifers
b

1. IO, ST, et Feramerd, sfisre

2. foeim, sfoer, T, dre, syler

3. IO, e, fasT, Feid, sfer

4. T, o, SfER, S, e

e b

Objective Question

7 701007 2.0
An open cylindrical container of height 10/ m is to be made to hold 10m?3 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. 0.83
2. 0.16
3. 023
4. 013

@ 10/ m Fa15 & Gl SR g ' 10m3 STeT &R0l 3= & foTg g Sidr 21 I ar dr
SaR T TR 6T ACTS 1 cm &, AT U I I H o dTel Garel &l 3RaH (m*H) T &

1. 0.83
2. G
3. @23
4. 0.13
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Objective Question
8 701008 2.0
Suppose that the growth rate of the number of individuals (N) in a population in

an environment with a carrying capacity K is modelled as

N
dt K
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. Ni=:1¢
3. N=K/2
4. N=K/4

A o TR &/t K atet fobet aiRaer & U ST Bl U HeTiel Bl wen (N) $i gfg R
dN K-N

= rN———
dt
 yierafe faa S 2, o » 39 wonfar 1 ufcy Sirasd gfg R iR t G2 v W@ K &1
ReRiep &) FF=fTRac # 1 N & o Hoo TR SR gi <R ifeepa gt

1. N=0
2. N=K
3. N=K/2
4. N=K/4
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Objective Question

9 [701009 2.0
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

1. 155 7d
2. 310md
3. 205md
4. 160 mid



Objective Question
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1: 155 1d
2. 310 mrd
3. 205 mid
4. 160 T1d
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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

Zh
4

Zh
8

g
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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?

=~ L o

400 ml
512 ml
600 ml
625 ml

e T g H diciel § SUers 8 BT 20% el 21 afe sicrer 5 ST H 1 offex gor o d wer oA
T & eI dlictet # T 38 99 g

1.

2
3.
4

400 ml
912 ml
600 ml
625 ml

2.0

In a 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?

bt S

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

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

IR TS Tl 6 @fchall & T8 ¥ D, A 31k C 9 {1 8, fbeq E 3R F A cfa1 21 B A &) &l i
2, 3R U @k E 9 {371 81 FferRad st # & &1 91 smaegea: 94 78 27

e

A 4T 81
C, By adr gl
F 1 9 fomr 8l
B, DY TaT 8l
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Objective Question
13 701013

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.

150

100

50

sale-in-thousands

1 2 3 4 5 6 7 8 9 10 11 12

month-of-the-year

The most likely match of curves 1,2,3 with the items is

1
2.
S
4.

1 = sweaters, 2 = raincoats, 3 = sun-hats
1 = raincoats, 2 = sun-hats, 3 > sweaters
1 = raincoats, 2 > sweaters, 3 = sun-hats
1 = sweaters, 2 = sun-hats, 3 = raincoats

TR H 2RI Te1d bl Tl el sRaTforll, e 2, 3R wedt &1 et af (q1e sHad -
foTrar a1fy 1 9 12) & SR IR (1 95T -sale in thousands- SIRT ATT T=IT) T | ST T &l

T IR T hl T =1 T T
150 2 ——

100
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sale-in-thousands

l1 2 3 4 5
month-of-the-year

6 7 8 9 10 11 12

agh 1,2,3 T a3 § waifere Gured fFer &

B0y IR e

Al
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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
e $T e (S ANeldR AT T §) IR U e U [eR Hds i & ded <al ol Fferiad demi
H A B AT B 3ab! Rerfcr & srarien g Q@ricRl F uRacd= & fo7g siraeds wu 4 98l 272
1. M1 Rer R uRafda g
2. TR A I9er e gRafid giar gl
3. ReR Y Fgel iy uRkafda gar 2l
4, FP IRGIT BT DI TRT BT 39D 81 Bl
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2.0

At 10 minutes past 4 o’clock, the angle between the hour and minute hands of
a clock is

62.5°
60°
65°
67.5°

has Lo

4 IR 10 e W Bl & B¢ g fFe BT ggdl & did BT PIoT &

62.5°
60°
65°
h7.5"
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Objective Question

16 701016
The following graph shows the mortality risk of a disease with respect to

parameters A and B.

Mortality risk (%)

Parameter A

Of the following, which would be the best indicator of higher mortality risk
associated with the disease?

A/B

AXB
B—A
A+B

i




e aram 3eh foft T 5 & 3reiepT (mortality risk) @7 €1 UTdcl (parameters) A 3R B & ref
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SR 3 g IR 5 3ieicl &l fFrIferRad § 1 S a1 93 @i armm ?

1. A/B
2. AXB
3. B—A
4 A+B
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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

S g A fawY # Amifhd ded 3R ofefpal 6T FveT o &1

ICEIE 3N | el
Tsd 56 30 24
REIE DI 32 28 30

aTgfeed WU A g Ua fRemeff & il # amifhd eredht 81 i vl vt 27

1 522/4000
2 58/200
3. 28/90
4. 28/200
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2
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In a class, among the boys B is taller than 10 boys, but shorter than 13 others. 20

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

1.  taller than 19, but shorter than 19 others
2. taller than 17, but shorter than 22 others
3. taller than 16, but shorter than 23 others
4. taller than 14, but shorter than 24 others

Teh el H, TSl 4 B, 10 AP ¥ oial &, T 317 13 & 7T 81 1<l H, G, 6 a4 aidll &,
fibq 3T 8 I T 81 & e 3R A it B ¥ &7 €, fhq G ¥ @i &1 A §¢ o faea ar
feRal it eiaTg T T8 8, 79 G

1. 19 IRAT A T &, fobe] o 19 ¥ foiT &1
2. 17 AR A el 8, fobg 37 22 ot &
3. 16 =gfchdl 3 @idt 8, fob a1 23 A &t &1
4. 14 IR @i &, fob 3 24 A 3T &1
Ay
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Objective Question
19 701019
If A, B and C are decimal digits and ABC + BCA+CAB+G6(A+B+C)isa

perfect square, then A+ B + C =

13
17
19
23

il e

afe A, B 31 C 22Feld 3 & 3R ABC + BCA + CAB + 6(A + B + C) U U 4 &,

dIA+B+C=
1 13
2. 17
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
e & ol G Wel 9 & darar DT ENT F 2
1. TP
2.  <olifdwH
3. foue
4. IEIHH
ALy
1

A2
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Objective Question
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Objective Question

22
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701022

A4

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

1 Cu, Mo, Ni and Zn
2. W, Ni, Zn and Mo

3. Mo, Ni, Zn and Co
4 W, Co, Mo and Cu

1. Cu, Mo, Nid2r Zn
2. W, Ni, Zn @ar Mo
3. Mo, Ni, Zn dar Co
4 W, Co, Mo dr Cu

The reaction of [(n>-CsHs)Fe(CHs)(CO)2] with PPhs results in

[(n-CsHs)Fe(CHs)(CO)(PPhs)] + CO
[(n°-CsHs)Fe(CH3)(CO)2(PPhsa)]
[(n®-CsHs)Fe(COCH3)(CO)(PPhs)]
[(n5-CsHs)Fe(COCH3)(PPhs)] + CO

st o=

[(n>-CsHs)Fe(CH3)(CO)z] # PPhs & @ry AfaIfhar & aRumaAsass saar ¢

[(n5-CsHs)Fe(CHs)(CO)(PPhs)] + CO
[(n>-CsHs)Fe(CH3)(CO)2(PPhs)]
[(n°-CsHs)Fe(COCH3)(CO)(PPhs)]
[(nP-CsHs)Fe(COCHs)(PPh3)] + CO

e R

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

1. K2[Re2Cls] > [Re2Cls(PMe2Ph)4] > [Re2Cla(PMe2Ph)s]Cl
2. [Re2Cla(PMe2Ph)a] > [Re2Cls(PMezPh)s]Cl > Ko[Re2Cle]
3. Ko[RezCle] > [Re2Cls(PMe2Ph)]Cl > [Re2Cls(PMezPh)s]
4.  [Re2Cls(PMe2Ph)s]Cl > [Re2Cla(PMe2Ph)s] > Ko[Re2Cle]
[Re-Re] 3THE 5 AT HIAT &

1. K2[RexCls] > [Re2Cls(PMe2Ph)s] > [Re2Cls(PMe2Ph):]Cl

2. [RexCls(PMe2Ph)s] > [Re2Cls(PMe2Ph)s]Cl > Ko[Re2Cle]

3. Kz[RexCls] > [Re2Cla(PMe2Ph)4]Cl > [Re2Cls(PMe2Ph)s]

4. [Re2Cls(PMe2Ph)s]Cl > [Re2Cls(PMe2Ph)s] > Ko[Re2Clg]

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

1. SiFa<PFs<SFes<IF7
2 SiF4 < PFs < IF7< SFs
3. IF7 < SFs < PFs< SiFs
4 IF7 < SiF4 < PFs< SFs

Ffaf@a Thefsr & X-F 37aey # Haisiehar T el &H &

1. SiFa<PFs<SFs<IF7
2. SiFa1<PFs<IF7< SFs
3. |IF7r < SFs <« PFs< SiFa
4. IF7 < SiF1 < PFs< SFe
Al
1
A2,
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Objective Question
25 701025 2.0
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

FOdr araraRer A, TS A H 3T FA F AT SFe TR 3qued § IRl
g1 T A 02 & X Azl B i &1 6 Fa ¢

e R b

—

ATUTBH 3YTAT Tolaglel AT HoB aul Herdiele WA & ud gid &

2. ATUTBH 3YFTAT Tl hael Hebl WA H gid &
3. Theftw Avfagedr
4. ATUTBH F=T RAUE F FHor = §
Al
1
A2
2
i
3
Ay

Objective Question
26 701026 2.0
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 B-C-H with Cr

Cr(norbornyl)s #Fr 3= 1fas Tof¥ics oo FROTET g, T8 ¢

1. o-BT3geiel SRA] I 3eqaiedia
v A sifafha éa & AT parsees fee

Cr et # Rl SUHHAISAA TIT T quieafer
Cr % TTY B-C-H Fir 3N s=a=afmar

o
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Objective Question
27 701027
Consider the following statements regarding ZnS.

l. Zn$S shows both cubic and hexagonal structures

Il.  Sphalerite exhibits ZnS structure

lll.  ZnS is a semiconductor

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

The option containing the correct statements is

1 I, Iland Il only
2. lland IV only

3. landlll only

4 I, lll and IV only

ZnS & T3 # At sy= W fomR fifsT)

. ZnS 96T TAT TCHIUNT i1 EIAAT3T T TEid FaT &

ll. ThoIEe ZnS TET YERIT FHdT &
. ZnS ek IcUATTH &

IV. f5F Faull & T ST 3T fAaaa & H.S warfed = & ZnS Y 3g8fa
T AT EFaT &

TR FHUEAT arer faFeT &

1. aer |, llgurlil

2. Faogllgariv

3. aalaurlil

4. FHaall, llFar v
Al

1

A2

A3
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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

a8 fAAt % S8R, TeBoH11 e v 3aexoT 8, a8 &

1. FarEr (closo) -aRA
A= (nido)-sn=T
ITTAT (arachno)-aRat
Z=AT (hypho)-aIe

e

Objective Question

29 701029
Match columns | and Il.

Column | Column i
(e, Mem™)
a. [TiCls]* i. ~ 500
b. [V(H20)s)3* ii. ~0.02
G- [CoCla]* . ~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

B N




Objective Question

30

701030

T | FUT T 1l Fr FHera i

Ta9- | TF9- I
(e, M'em™)
a. |[TiClg]* i ~ 500
b. | [V(H20)e]** i. ~0.02
C. [CoCla]* i ~104
d. | [Mn(H20)** iv. ~10
1. a-i,b—ii,c—ii,d-iv
2. a-i,b-—iv,c—ii,d-ii
3. a-iii,b—i,c—iv,d-i
4. a-iii,b—iv,c—i,d—ii
ALy
1
A2
2
A
3
Ay
4
2.0
The reaction given below

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

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
A & 12 AR

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

S gaRT i 8, 8 8

1. CN &g i Acgryar ¥ 3faRe-617 frafafar

2. CN 9qg 1 Avgeydr ¥ aeg-4i7 hanfafd

3. Toa fondr vramafees aRaas & ary smaies-ax Srarfafer
4. oo el Tomafas aaaa & oy areg-a7 Srarfafer
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A4

Objective Question
31 701031 2.0
An isoelectronic, neutral, linear nitrosyl complex of [(n3-CsHs)Cu(CO)] is

—_—

[(n®-CsHs)Ni(NO)]

2. [(n5-CsHs)Cr(NO)]2

3. [Mn(COY:NO]

4. [Fe(CO)NO)]

[(n°-CsHs)Cu(CO)] T Teh THASeFeIeieh, 3aTaie, Y& dArscifae el &
[(n°-CsHs)Ni(NO)]

—

2. [(n°-CsHs)Cr(NO)z]2
3. [Mn(CO}NOJ
4 [Fe(CO)NO)2]

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

LR =



Objective Question

33

Objective Question

34

701033

701034

[Co(CN)s(OH)]> gt & faT [Co(CN)sCIJ*- #r OH- % arer wiaEamaa sifafswar gidr
g

1. e g =t 3fRERe S Figar ) R a E

2. it @ur Sae Co e i Higal IR (@R gicil &
3. i @t dad Co B HT Aigal W R gl &
4. &g T AT FTRFRT T Tigdr W R AT g

1

2

3

4

An isolobal fragment of (n®-CsHs)Cr(CO):2 is
1 Fe(CO)4

2 CHs*

3.  (n°-CsHs)Mn(CO)3

4. CHs

(n®-CsHs)Cr(CO)2 T TF AT TS &
Fe(CO)

CHs*

(n°-CsHs)Mn(CO)3

CHs

ool -

2.0

2.0



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

\{,\
m-CPBA

MeONa i MeOH
HCI

Cc

fArafafEa afafFrast & gqe=ag #& g geu 5o Baar € §

\Tf\

l m-CPBA
MeONa A MeOH N
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
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Objective Question
35 701035
The maijor product formed in the following reaction is

P SiMes _ Pk

CH,Clp, 0°C
1. P X!
2 Ph/\\/SMea
|

Ph |
a N—/
4. I

N

F=faf@e sfafkr & Rfe ge7 5o §

2

- - SiMe;
CHyCls, 0°C
I
1. Ph/"\'“‘\\/
2. SiMe
Ph/\'\‘( 3
[
3 Ph I
E/
4, I
F'h/g

Al

A2

A3



A4

Objective Question

36 701036 ] : . T
The major product formed in the following reaction is
BusSnH
0 | AIBN
éZEOQMe CeHs
reflux
1. 0
ili "CO,Me
2. o}
é ‘0
3 o]
O3Sy
4. 0
é/\COgMe

Forifefae sifpar & RRf #eT 3eurg §

0 BusSnH

AIBN
éé&lzh‘le CgHs
reflux

|

1. 0
i “CO,Me
7 9)
i (9]
3. o
@&0
4. 0
é/\COZMe
)
1
A2,
2
o
3

A4



Objective Question

37 701037 2.0
In a proton decoupled *C 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. Bothiiand iii
4 Bothiandii

wF e & Wela 3gFAa °C NMR #, v3% Reaa & sear & g #i
A0TAT FHTRTA & @I HI ST Fehall & FAiTeh [QeeAel dlgdly fordeh GaRT gad

gl €, g B8
i.  HIAIA W % g@RT WRor NOE
i. fffea Feat & RfEeT R s
iii. ~3C N T FATAMAF g™
1. Saelii
2. & iagriii
3. 2t i TTiii
4. 3=t idArii
ALy
1
2
A
3
rha
4

Objective Question

38 [701038 2.0
The corresponding bond angle (8) and the bond length (d) of the product,
respectively, are

F

SbFs
——=  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

iz COin i



Objective Question

39

701039

39T, & g HTE HIUT (6) JAT HE oars (d) &, FHU:

F
SbF,
—_— product
d 113K
Me Me
Me

1. 100.6° 92T 1.608 A

2. 112.3° 321 1.608 A

3. 100.6° 9ar 1.430 A

4. 112.3°gar1.430 A
Al
1
A2y
2
A3
3
Ay
4

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

Cl

Cl
H Hgre—,
o T
Ha
Ha = Hc = pro-R
Ha = He = pro-S

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

AL I

fArafaf@a ot & Ha dor He i @2 Rseraar (topicity) &

cl

Cl
(I P ——
" fﬁ\ o
H

Ha = Hc = pro-R
Ha=Hc = p.f'o-S
Ha = pro-R; Hc = pro-S
Ha = pro-S; He = pro-R

st ek

Al
A2

A3



A4

Objective Question

40 701040 2.0

The correct statements about the following conformational equilibrium of ketone are
(@) Me

Mm ..—_'-O,«/QHLI}Z

OH Me
A B

l. A predominates in DMSO due to opposing dipole interaction

1l 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

I and Il
| and IV
Il and Il
4. lland IV

FoT F T dwaof g & SR & 98 Fua §

Ln =

Q Me Me
WX — AT
" 7 O
A B

| farrelt gfage seaieafssar % wRoT DMSO # A Faifass giar §

ll.  Heauanas gesisa A« & FROT DMSO # B HafdF giar &

. et gfaye seaeafenar & FRor s A A walftes g §
IV. H=a3iUas gEslsd HIEY & HRUT ST # B 9w gar &

1. laril
2. lauriv
3. llgarlil
4. ll@arv
Al
1
2
A3
3
4

Objective Question

41 701041 2.0




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

FRA TUT Hlgsh UATIEEIES HT Sow-Uesl AfATRIAT F TR & TEr Fu §

1. HET 379G Ve2T (endo) & @ $Ha fa=er ssAmifad fAafya &

2. T 3G U==r (endo) & T FHH At wfawa: Aafa g
3. FET 30U VTl (ex0) § TUT SHHT o=l ISANI T ol &
4.  FAET 309G VAl (ex0) § TUT SHHT o=t Masha: foafaa &

Objective Question

42 701042
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

Gl NG

fe sARE aur AgNO: & #ed JfAFRaT & 3curg & (1553 cm™! =¥ IR aeieor

&) AT Fr ATFEOT JIEAT aT FaAfAse WEw €, FAw
1. +3TaT0
2. +33AT +1
3. +53uT0
4. +53UT +1
Al
. 1
A2y
2
3

A4



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
S s,
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

5= s@ade A, H. 97 He Sieial 1 3Frar Jor fouielas g forfEa
FEHOMAA & EAT & g H FEr Ha7 &

Al
A2
A3

A4

Ha

>'\/;§gf\He

Ha 3106 370 & 38T Fe®omas C-S 39y & o &8 A fgeaf=g
gar &

He 310 3l §; faac SR C-S 3y & " Hgh H farafad
gar &

Ha 38R 317 T 3neflg Femomas gow & od 3d a7 & feafaa
g &

He 31 3T ¢; fayad SERUaa @owt & Rad 3d & # farafad
g &

2.0

2.0



The major product formed in the following reaction is

2.
3.
o]
0
4.
7
frafafad s@fF # RRfe 75 309 &
@]
PTSA
HO OH
1,
IS
0
2
OJCL
3.
o]
0
4.
e
ALy
1



A4

Objective Question

45 701045 : ;e . 2.0
The correct order of the dissociation constants for hydrates of the following

compounds is

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

fArfaaa aifft & gl & v e e & @8 7 &

s Gl

HO OH Ko 0

o —r + H;0

H3C H Cl;C H H;C Ph
P Q R
1. R>Q=>P
2. R>P=>Q
3. @Q>R>P
4. P>Q>R
Ay
1
A2,
2
A3
3
Ay
4
Objective Question
46 701046 2.0




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

respectively, at
cC oC

P Q

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

LN =2

it P 92T Q F El gcada T & 3MUR @R (m/z) 9he 21T &, FAT

P Q

1. 91dar 107 W
2. 104 @M 107 R
3. 107 @M 104 |
4. 107 I 93 R
Al

1

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
5N CO.H
S
N 2
H
3.
@
CO,H
H,N H £
NH,
4.

HO/\rCOzH

NH,

AT Ao & e Wide fr vAgs-8g (amide backbone) H Agcaqur {fHT w6
Fardr &, ar e & S 3HAAT 37 HPO42- & THEhRT 9 & 9g Hehdl
g T@E

*

CO,H
NH,
A\
N
H
2.
H
@Nj/\(COZH
N
N NH,
H
3.
®
NH>
Co
HNT N 2H
NFH,
4,
COzH
HOY
NH,

Al

A2



Objective Question
48 701048

Objective Question
49 701049

A3

A4

The commutator [x2,p2] is equal to [x: position operator, p.: momentum operator]

1. 2xih

2. 2k

3. 4in

4 2ih(xp, + p.x)

eFafEd® [x2,p2] ows sueT &, 9% § [« e gore, p.: T3 doRE]

1. 2xih
2. 2ih
3. 4in
4. 2ih(xp, + pyx)
)
1
A2y
2
A3
3
M
4

The transition(s) giving rise to the yellow sodium D line(s) is/are

1. 2P3;2 o 251‘(2 and ZP]_’JZ b 251/2
2. 2D3/2 — ZP]_{Z
3 2D3/2 = 251,!2 and 2P1/2 x— 251/2

4. 2D3/2 e 2P3’r2 aﬂd 2P3/2 o 25‘1’{2

2.0

2.0



Objective Question

50

701050

ot WfTTHF D S (ASA1) I S aTell ThAT 8/8

1. 2P3fr2 «— zsljlzw 2P1’{2<_ 251;2
2. 2D3]2 — 2P1/2
3. 2D3j2 — 251[;2 EE ZPJJ'Z = 25’1};2

4. 2D3/2 = 2Pa,fz aar 2P3,f2 = 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 31y @ wAfATT g #1 anfoas f6g wag & 9ofe suaqg & F7 5 &9
# e fomar Sirar § fora@ 31v] @efad 81 BCl 1 @AfAfy dear
1

3
2 @
5 B
4. 5



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
2, 2R
4 8B

Teh GIAIAIULF 0] & YT (A FUheH H, TUH FelFd ddl JUH TE-Fay
AT F FHET FA-HRTT ¢

[B: goieT TR

4B
12B

Ll S

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- |H/;"ev| = |”',1'r‘r|; |Qrev| < |Qirr|
|w'{rev| > |W1"r?'|a |Q'rev| > |Q£rr|
|H";'ev| < |W1'r?'|: |Qrev| < |Q£rr|

|H";'ev| < |W1"r?'|a |Q'rev| > |Q£rr|

e n



Objective Question

53

701053

wF HEY 3T o e dlw A v, @ v, 9% ST TR ¥ IR g
(i) FehaAvT @t (ji) FHAVIT| FET FUF § [Hhaal P J9aT FAT 7Y g

1- |I"1’{rev| = |m',i'r'r|: |Qrev| < |Qtrr|

2 |I"V;'ev| = |W1'r?'|a |Qrev| = |Q£rr|
3. |H’§'ev| < |Wi‘r‘r|a |Qrev| < |Q£r‘r|
4. Weewl < [Wirrl, [Qrev] > 1Qurrl
M

1
A2,

2

3
i

4

20 |0.50
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. liguid-vapour > solid-vapour = solid-liquid
3. solid-vapour > solid-liquid > liquid-vapour

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

fafaesr yrawar adiABt & p & BEET T (pvs T) 3T & AT Fr&lr
(TRFATT) FT TE FA E

1. 3F-gg > JF-arsg > gg-arsy
2. gg-ar™q > JF-arvq > JF-ga
3. 3F-arY > 3IG-gF > gg-arsq

4. BJHE-ET > gg-ar™sqT > BF-arsq



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 — — T e
¢ — — ] [
ol . = e
A B A B
2 — 4 T
EZ >‘: —
= | — o — —
E—_ Ij;j: —
A B A B
T Y A W IEEfas JAEEFE A(g) = B(g) R TR fifew Swewr
T fEeRi® & AT T {997 § | ATUTB HUE & AleArad Fr R A
A fear mar € R & 9, 9T TR @ 85 Oeew &
1 — 3
] — = ——
=2 — & —
| — = S — —
w| wf . -
A B A B
2 — 4 — —
S: }: —
E: g3 g: E—
L] o D LE—_ —
A B A B

2.0



Al

A2
2
o
3
Ay
4
Objective Question
55 701055 ! ; :
From the data given in the following table,
lon OH™ S Br~ S0%-
lonic mobility 20.6 79 8.1 8.3
(X 1078 m2 s~y 1) : ' : :

the correct order for an effective radius of the anions in water at 25°C is
1. 0H™ < 807" < Br~ < CI”
2. 002 502 = Broodls
3. 0H™ < ClI” < Br~ < 803~
4. OH™ > ClI” > Br~ > S03%~

fArafaf@a anoft #& e v ifF:t 9,

3T OH™ Cl- Br~ SO:
s sfaefedr 206 79 8.1 8.3
(I *nl5 VY

25°C9X el H, HUMIET $HF 9oE e & e a8 7 &

1. 0H™ < 805 < Br~ < (I
2.0H" > S03 > Br~ >(CI-
T 0H~wdh & B as
4. OH™ > CI” > Br™ > S03~
ALy
1
25
2
Ay
3
Ay

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.

FRATE T # qE-mRETE U & aR FH St Hue G g, 98 §

1. Ig TaAE= gl
2. faferar & Fift W oae @Y #¥9R, s@ GaAT # 3790« &9 8 7!
giar g

3. Sudr AT & 57! eegs w9 F 74 @ar ¥
4. FATRT F Fft W aa= GF 9%, swH @A 7 Figar g g

Objective Question

57 701057
The reaction A — P consists of the following three elementary steps with their

respective activation energies

A — I (fast), E.q

I — A (fast), E,»

I = P (slow), E.;5

Activation energy of the overall reaction is
1:. EiybEssiEEss

A E,,—E,;

3. Euip
4. B TELEEL



Objective Question

58

701058

HATFIT A - P FARET 9 IREF WUt I I41 § 5=+ Iofds giegor

Foir & 1w &

A-1(@9),  Ea
[->A@E),  Ea
[-P (D), E,;,

AT AfATHIr Fr gfrgor Far €

1.
2
3
4
Al
A2
A3

A4

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

Eﬂ.l g Ea,z % Ea,a
Eﬂ.l + Ea,z - Ea,a
Ea.z

Ea.l T Ea,z it Ea,a

2.0

colloids depends on

118
2.
3.
4.

only electrical double layer repulsion.
only van der Waals attraction.
electrical double layer repulsion and van der Waals attraction.

electrical double layer and van der Waals attractions.

SHR, oferF, ad T 3fewds (DLVO) fgyid & 3R W, #ldigs &
Tafics AR War &

il

2

Fae degd gfaRd FidHyoT W]

Fael FU dTel HHYT |

degd EfawRa FiAHyor JUT AUsT ATl JTHYT W
dega Gfawd aUr dIuUsk ard SN R



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.

Te T4 e [ & aEst X-for ede 9w & vyad Weaaa ad@gs
(111) & 3T BT &1 39 STeih &

1. Ges-shicgd T

2. HI-Sfegd g

3. W "e|

4. AT 3RS & HROT ARG |

Objective Question

60 701060 ;
The mean and variance are equal for

1.  Gaussian distribution
2. Poisson distribution

3. Exponential distribution
4.

Uniform distribution

ATEY AT IERVT A T WK §, 9w ¥
1. T3 feaor

2. arEr faaror

3. =REarEh faaver

4. THEAEA fFaor



Al
A2
?‘3
A4

Objective Question

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

4Me;SiH LiAlH,
240K
H’/x,‘ / Cl\ ‘.\\\H ///, / \ \\\\
Ga /Gé and / \ / \
1. H/ \CI \H H H H
Ha,, e ", H
/ R and Li|
2. CI/ \H/ \H H( \H
H u, /CI\ WH ,," / \ \\\H
‘ and
3. / N / \ / 8 / \
H ,,," /CI \ \\\\H

and  2Ga+ 3H
4, ’ \/ \ 2



o sfafsar & AGuTB &, FAT:

4Me; SiH

2 GaCl; ———»

H , /C |\ ‘\\\H
Ga Ga.
e
| H/ \Cl \H
H//’a / \ \\C|

2. Cll \H/ \H

", / \ R
3. Cl/ Y / \

c_ WH

Yo, 2O
Ga /Ga
4, H/ \CI \H

{\1
{\2
{%3
{%4

Objective Question
62 701062

and

and

and

and

LiAlH,

_

240K

o, /H\ ,\“\H

Ga /Ga
H( \H \H
. H/ s, o
Li| g
H/ Sh

H”b‘_ / \ \\\\
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. AandC only

2. AandD only

3. BandConly

4. BandD only

ST O] & M0aF FarRl R FER w Reaf@a sua e aw g

A. ST T YHIAE Foacid TUFCH gUar § % TeHEh-gEAT IFd ar MOs
H FAT GATT 6T 2l
B. O-H 3= atehi I gafAF ar &1

C. HOMO HEaa: TF HiFdSr p F&F ¢l

D. H-O-H 37a=¢r T §gsf § HOMO &1 faeamdieioT grar 21
& FHUAT ra e §

1. SHaadATaTC

2. FaaATurD

3. FIABTWC

4. FFaBTAD

Objective Question
63 701063 : - : ‘ . =
Reaction of an agueous acidic solution of CoClz with KNOz gives a yellow precipitate

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

K4[Co(NO2)s] and Co(SCN)2
K3[Co(NO2)s] and Co(SCN)2
K3[Co(NO2)s] and (NHa)2[Co(SCN)4]
K4Co(NO2)s] and (NHs)2[Co(SCN)s]

POMb



Objective Question

64

701064

CoCh & ST JFaNT e &1 KNO: & Ty 3fafear @ v @iar 398g X
TaT NH4SCN F TTY, T el T F1 JifFF Y 3007 grar g1 Jiff= Xaay §,

shHART:

1. Ka[Co(NO2)s] &I Co(SCN)2
2. K3[Co(NO2)s] @2 Co(SCN)2
3. Ks[Co(NO2)s] @ (NHz)2[Co(SCN)s]
4. KeCo(NO2)s] @& (NHz)2[Co(SCN)]

4.0

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

shown below.

gvalues

Cp1

Wr

150 250
Field (mT)

The overall spin of the system is

112
3/2
5/2
72

PG I o

350

1.00



Objective Question

65

701065

AT H FeMo HghRe & g AT & T EPR TaeA A geifar am &

gvalues
5 4 3 2
] 1 L L
!l
{\\J\ Cp1
1 | |
150 250 350
Field (mT)

4.0
A vanadium compound X is obtained by heating NH4VOs3. X reacts with dil. HCI to

form another vanadium compound Y along with chlorine gas. Y is

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

NHaVOs3 & 7T & T anfsas e X #r area BFar smar g1 X @ &g HCl
% @y HEAfFA FE W FT A F Wy wF ey 2w A Y aaar

gIYE

1. VC
2. VCIs
3. VOCl
4. VOCIs



Al
A2
{\3
A4

Objective Question
66 701066
The ground state term symbols of the metal hydrates [Eu(H20).]** and

[Tb(H20)n]3*, respectively, are
1. 7"Foand Fs

2. 'Foand?Fz

3. ?Fspand 'Fe

4. >Hsand°lg

oTq 185l [Eu(H20)** T [Th(H20)]** & fe=a 3/@aeam & ug vaie &,
ShART:

1.  TFodurFs
2. TFodur Fmz
3. 2FspduT’Fs

4. SHiaur’ls
.Al
AZ
f\3
A4

Objective Question
67 701067




68

Objective Question

701068

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

LiAlH,
BF3—A
CaF,

H
Conc. H,S0, 20

heat
-— B

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

Aafaaa @ & A BawrC & FaAT:

QO

LiAlH,
BF;—— A
(‘BFE
Conc. H,50, i

heat
- B

1. LiBHas, BH2(OH) @7 B20s
2. LiBH4, B(OH)s o 1fsreeeia B
3. BHs, B(OH)s aor fshecaid Biz
4. BH3, B(OH)3 @ar B203

1

A2,

2

A3
3

o
4

4.0

1.00



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

List | List Il

a. | Alz2Mes l. 1D-polymeric
b. | LiH Il. 3c-2e bonds

c. HF Il 4c-2e bonds

d. | CHsLi V. lonic hydride

The correct option is

1. a-ll, b1V, c-lll, d-I
2. a-lll, b-l, c-IV, d-ll
3. all, b-lV, ¢, d-lll

4. a-lll, b-ll, ¢, d-IV

g1 & fGu aw sugEa wiefiei & g6 17 e v Fewot & amr fee

HT
| gl
a. | Al2Mes I 1D_a§;ﬁﬁ-
b. | LiH II. 3c-2e 3T
c. |HF . 4c-2e T
d. | CHsLi V. A gEEEs
Ter e &
1. a-l, b-IV, c-lil, d-I
2. a-lll, b-l, c-IV, d-li
3. a-ll, b-IV, ¢, d-lli
4. a-ll, b-ll, c-l, d-IV
Ay
1
L
2
Ay
3
Ay
4

Objective Question
69 701069




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

Xis (Atomic weight, Ca 40, P 31, 8i28,016,C 12, H 1)

1.

2
3L
4

124 g
11169
255.6
198 g

afeerr fr suTeufa & FoTadm wiehe & ar Al i FEaT & T JI=TIAT F
TRoTAEET 00% aIfsr & v BreeRy AifEes X &1 T aar &1 X & aj §
(GRATY] IR, Ca 40, P 31, Si28, 0 16, C 12, H 1)

L

Al
A2
A3

A4

124 g
1116 g
255.6
198 g

4.0



Consider a 0.3 M solution of ¢cis-OsOzF 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




TRy SbFs & cis-0s02Fs F 0.3 M e R oA Fifew g8 Rems # Os
o TRAST 1 19F NMR $99¢ Haer, 122.4 ppm d&r 129.5 ppm R TF gfas
T U B3 gTar g1 3c9e Os Trfie &

1. = =1+
F
(0]
F—0s=
\F
o]
2 [~ F - 2+
0]
F——Os’"ff’
\F
F
3 = _2+
(@]
Fh”'-"CU ) WF
»
F/ \F
T 2+
0
\/
]
F/ \F
Al
1
A2y
2
A3
3
Ay
4

Objective Question
71 701071




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

oo®»

The option containing the correct statement is

1 A,B,CandD
2 B and C only
3. A,CandD only
4. BandD only

Teafaf@a stk gur et Fa=t | REr fifew)
AsFs + 2HF <————  P(cation) + Q(anion)

CIF; + 2HF

3

R (cation) + S (anion)

P afrd (bent) &

Q 3CHoleh T (octahedral) &
R (bent) &

. SY@=F (linear) g

Hel U arel &FeT g

oo w >

1. A/B,CaaD
FaA B aUTC
FaT A CaurD
haoT BaaTD

P 22 i)

Al
A2
A3

A4

4.0



For elements P, Q, R and 8, the corresponding valencies and average orbital
energies are listed below.

Element Valency Average Valence Orbital
Energy (eV)

i -19

i —22.5

K -9

| -7

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

WO o

A.  SiQuis covalent.
B. P«Riis ionic.

C. RiSkis metallic.
D. PjQiis covalent

is

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

P, Q RTUTS Tt & fow, Horg Faiesart gor 3ea Fe7 Fat 1 H9 gy
T B

dcd HATShdr ET GASRaT FEF FAT (eV)
P i —-19
Q j —225
R k -9
S I -7
IA-3hel ARG & AR R, FeAa@a & F 78 FFevw ¢
A SQ TEEaEE gl
B. P«Rizmafa® gl
C. RSkufcas gl
D. PQ W@ude &
1. Haad A Baur C
2. FIAA CauD
3. gaB,CTurD
4. HFIBTAD
1
A2
2

A3

A4



Objective Question

73 701073 4.0
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.

A

A B [
Chemical shifts not in order

The products A, B and C, respectively, are

P4S3, PaS10 and P4S7
PsS7, P4S10 and Pa
P1Ss, Psa and P1S10
P4S10, Ps and PaSy

oL A

oW & T Hihe BIEGRE $r 3fAfFar, A, BTurC 3cael & e f&sor &dr
g1 o ST & 3P NMR ToaesAT faeiwarstt & e gafar ar g

LA

A B [o
Chemical shifts not in order

3cg A, BT C E, FA
1. P4Ss, PaSqo Tum PsSy
2 P4S7, PaS10 AT Ps
3. PaS3, Padur PsSqw
4. PisSio, Ps TUT PaSy

Al
A2
A3

A4



Objective Question
74 701074

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

is given below.

Metal ion F- Cl- Br
r Ui 6.0 1.5 0.5
Y 1.0 6.5 13.0
Zr 0.5 8.5 15.5

Consider the following statements

4.0

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 Conly

2. A ,BandConly
3. BandConly

4. Aonly

ST # §eESt & WY 91q IS X, Y™ gur 2P % g R (log K1) A

e I &
ag s | F cr Br
X 6.0 15 05
ym+ 1.0 6.5 13.0
Zr= 0.5 85 15.5
Aot Fa=t w e fifew

A XM TH FIR IFS g Y™ TR AG T §
B. X" Tk 7g 35 § ; ZF U HoR 3+ ¢
C. Y™ Uh Hg 3Fd § ;2P U Hg 3+l &
INEET

1. FHaagAgaC

2. Had A, BauaC

3. HaaBauTC

4. FHadA

Al
=
A3
A4

Objective Question
75 701075



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

Mn(CO)sNO
trans-Cr(CO)s(PPhs)2
cis-Mn(CO)sBr
(n°-CsHs)Co(CO)2

ooy

The correct option is

1 A, B and C only
2. Aonly

3. AandD only

4 B and D only

feafaf@a 18-goacia dFa (F%a) # ¥, 3a TguE fSwa/foas garsr
franfafer & #megsa @ P(OMe)s garr wfawamaa sfafsar g g

A. Mn(CO)NO
B. trans-Cr(CO)s(PPhs3)2
C. ¢is-Mn(CO)sBr
D. (n°-CsHs)Co(CO)2
Tl faeT &
1. haed A, Baur C
2. FHagTA
3. HadgAdTurD
4. HaaBauUTD

1

2

3
tha

4

Objective Question
76 701076




In the following reaction,

0 &6 A

Al o

oc CO

the producti(s) is/are

CO ¥

1. [ 9+ co
OC—IV|Ir'1—CH3
oc/co

3 c|:o CHs

OC—Mn—CO
oc” co

Fafaf@a sfaksar #,

‘|30 €O
OC—Mi—C—CH,
71 0
oc? co
3cUg 2/
CO *
1 P co
OC—Mn—CHs
OoC CO

OC—Mn—CO
oc” co

Al

A2

ICO_\\\CH‘;
OC—Mn—CO

OoC cCoO

_— Product(s)

OC—MA—CO

oC CO

e 0
OC“\\NJI/ e \///CHs
et

H.C
¥ oc co O *co



Objective Question

A3

A4

Consider the following structures.

(P)

Pud

Q\r\% \\g

The structure for niobocene is P

A

B. The structure for titanocene is Q
C. The structure for niobocene is 8
D. The structure for titanocene is R

The option containing the correct statements is
1. AandB

2 CandD
3. BandC
4 AandD

4.0

1.00



| H f
Nb———lz‘lb/ T'<H>Ti
Q) ; X
i Q)
%\ NS sy (ST,
H | b |
%‘#l i\I'i/Q %Nb\\H/Nb
H 7
(R) )

A.  fR3faIE@= (niobocene) ¥ AT E=ATP &
B. <= (titanocene) & AT TR=Er Q &
C. fnsrd= (niobocene) & AT TX==T S &
D. c=&AE (titanocene) & AT T==TR &

TE Fu=T arer T §

1. AQTUTB
2. CcauwD
3. BaaC
4. AgaTD
Al
1
A2,
2
A3 5
3

Objective Question
78 701078




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 H202 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

0 0. O
1 I AN N7
Cr— Cr Cr
cr” ) Cl I N N
cl 0 0o—0O
@]
Q @]
Il [l N4
2 Cr— Cr—q5 Cr
s\ Cl -7\ (@] /
0 @]
%t° (Isl o*élr\‘ffo
g r fasus
c’ Cl _O/\_O \c); 0
@]
N 0, 0 9
4, ),fcr\ - ,—‘C( - O/CF’;P
cl Cl OO0 \cl; \O

CrO; I RIS FaARERE I F 3¢ e W s P FT Arer-arsT &ar 2l
S P &I NaOH % o ferae & varfgd R Sirar 8, & d%e 31 QF faae
% FRUT Tg Ul H URatad giar g1 Q& &ede & 3Feigd H0: # fFee W
T AW Arelm i R =T B

P, Q UTR & HET T3 arem faheq &, FHaAsT:

(0]
1. I N/ %29
Cr— Cr Cr
/0 Cl o N VRS
C o 0o o 0—0O
(@)
0 @]
I Il N4
2 Cr— Cr-—. Cr
o’ Lc 2 TR P8
Cl O ol o—0
0 @]
o, 0 [ Cr©
3 Cr Cr—- LB il
c’ © b/\_o \(f; 0O
0
0
s S
g B cf E <0
i TN, N o-M
c ¢ 0 b



{\1
A2
f“
A4

Objective Question

79 701079 4.0
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.

: %

W=/ Nion
HN._# ;;c "\ HN\/O/CUI\O
CIJ a (I] H J_JJ“
OH & S_
s
p g
A B

Room temperature EPR spectroscopy
Vibrational Spectroscopy

Electrospray lonisation Mass Spectrometry
Electronic Spectroscopy

Cow»

The correct option is

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

N LD



TATEH e AFOEd & T 3ORET 9% A gEdiad JAcgadl Jiereer
Aoehi A duT B &I, frafaf@a e ar sfoes fafeat qanr fesifea fomar o
T E

HN\/N”?;“\N%/ HN\/N!,CU,;
e \Oﬂ ¢ ﬁ—%
OH J‘PF g
S;,w J}Fﬁ
i B

A. FEaT EPR Toac@ESr

B. FUF TFciAM

C. TAFITH I FeTATT TAFCHET

D. Flagiieish TIaefAhr

e FUT §

1. HaaBdATD

2. FIJATUTB

3. %aaB,C,TarD

4. HIaa A BFaTC

Al

1

2
A3

3

4

Objective Question

80 701080
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: t12 = 5730 years), the age of the ancient artifact is

4010 years
3000 years
2268 years
5573 years

bl




Teh IdA &I & U T oAFhar & Fed & 0.9 g Fr p-Fkaar 0.25 Bq g1
FAE aRfEfEE W (4C: tip = 5730 T¥) IfE g Rioaspfa H Fdr &
TeFRa 0.9 g FaaT Hr Giwaar 0.19 Bq g, aF s feasia #r 3mg &

1. 4010 9%
2. 3000 a¥
3. 2268a¥
4. 55739%

1

2

3

4

Objective Question
81 701081 . : y . :
The maijor product formed in the following reaction sequence is

1. BUQBOTf‘ Eth
CH,=CHCHO

o o
CH,Cl,, -78 °C
O/U\NW { ol
\—< 2. Grubbs 15! gen.

Bn 3. LiBHq

1
OH
HO™ @

2.
OH
e

£ ¥
OH
HO™ @

4,



frafafea e w7 & e gev 3006 ¢

1. Bu,BOTS, EtsN
CH,=CHCHO

O o
CH,Cly, -78 °C
v 2. Grubbs 15! gen.

Bn 3. LiBH,
1.
OH
()
2.
OH
o 0
3
OH
o)
4,
OH
o0
ALy
1
A2,
2
A
3
Ay
4

Objective Question
82 701082



The major products A and B formed in the following transformations are

Base

1
N
A=B = @
/N_
2.
3.
N\
A = /_ B = }\]/
4.

A = ,N/ B = /rs(lB—

fAmafafEa saemot & fRfed gea s AGar B §

L Base
Cl\&\f — A
I Base

g\r“_..a
Cl

1
L
A=B = ®
/N_
2.
/
3
4.

&) e le
/N/ o /'Sa_



fu
A2
{xs
A4

Objective Question

83 701083 : 5 ] s
The major product formed in the following reaction is

SN Co,(CO)s

Ts CO (10 atm)
heat

Y

O

(T

2
Ts—NCD:O
3.
T
TS—N\/:/I\>:O
4.

Ts—NCIi>:o

ol sl w7 & T ge9 300 ¢

R Co3(CO)5
i T
s

CO (10 atm)
heat
1.
O
2.
Ts —Nm:o
3.
4,



Objective Question

84

701084

Al

A2
2
Ay
3
My
4
. . B 4‘0
The correct statement about the following transformation is
H
Bry AgOH
o C heat
H
OH OH
Br\@ CI\C
A B

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

FAFATATET FI=cRoT & IR #H e FIT ¢

H
Bry AgOH
CI@ heat
H
OH OH
"0 "0
A B
1. QAU Gord faade & ATA ¥ HET 3c96 & &9 H A Tl
2. TawAguh gog Reaa & Aegd @ H&T 3096 & &9 A A o §
3. wAYUET Iod face & ATIH @ #TT 396 F ®9 A BT §
4. TawAquiel gorg faa & AreTd | &7 50916 & §9 A B §
M
1
A2
2
A3
3

A4



Objective Question

85 701085
The major cycloaddition product (A or B) formed and the orbital interactions

involved in the following transformation, respectively, are

N,COZME
+ |

heat

B ———

Z=

\002Me

N-COMe

| TN
N. N’ Coz Me
CO;Me \C02Me
A B

A and 8ms+27s
A and 8ms+27a
B and 4ns+27s
B and 4ns+2na

ffafEa Twaor # afFafoa g0 Thgad 3096 (A 1 B) a7 F&5
afeafhare §, FHALT

PN

N,COQMe heat
+ rlj —_—
\COgMe
-CO;M
i .
,L\ z N CO:Me
oM ‘CO,Me
A B
1. AUl 8nst+2ms
2. A TAT 8ns+27a
3. B dur4ns+2ns
4. B dAT 4ns+27a
Al
1
A2,
2
A3
3
Ay
4

Objective Question
86 701086



The major product formed in the following reaction is

)/ Grubbs' 2™ gen
f CaHs

1.
0
\
\
0]
2.
0]
/
!
o)
3
0]
%
0
4.
Lo%
0



Objective Question
87 701087

fafaf@a afEfrr w7 & RRT gev 3c0g &

)/ Grubbs' 2™ gen
7 o

1.
0]
\
\
(@)
2
(0]
/)
N
(@)
3.
0]
Y
@)
4,
(0]
ge
Al
1
A2
2
A3
3
Ay
s

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.,
0 A



sl HF #r 3ufRufy & @3n-2,3 4-cedfae sgfele 3w & st Jwgor
3cuG A 3T €, 98 &

Objective Question
88 701088

1.

N

Ph.,
Ph” ; :

4.0

[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

1.00



Objective Question

89

701089

AFATATET 0T & a H &l HAF ¢

heat

1. wfaadAa & @ [1,5]-FE Roe Jour arer & G [1,5]-8E2e fRive
2. YiaeH & @Y [1,5]-Fe Rve qur [1,5]-e=ge e aEt

3.  ORUT & @Y [1,5]-FEa Rioe qur gfaaios & @iy [1,5]eEgea Riee
4. 9RO & T [1,5]-Fea B qor [1,5]-a2gea Rive g=r

4.0
The correct statement about the following transformation is

HsC CO,Me
Y\'/l\/cozrwe e 3 >:( 2
5 H  CH,

threo isomer gives the product via Norrish type-I reaction
threo isomer gives the product via Norrish type-Il reaction
erythro isomer gives the product via Norrish type-I reaction
erythro isomer gives the product via Norrish type-Il reaction

R8T T=aRor & TR # T FUT ¢

HaC COsM
Y\H\Jcozrwe ik : >:( S
8 H  CH,

e o

1. ATREr T=9-1 AT & Aregqd F 37 (threo) TATGTT 391G T &
2. AR Z=9-ll #fATRAT F ATH @ A3 (threo) TATTIT 391G &aT &
3. AR @E9-l RfEAT & Areww ¥ R (erythro) FAEIE 3ol &l &
4. AT Y-l AR & Aead & oRY (erythro) GATEEE 3c9TE &aT &

Al

A2

1.00



Ay
3
My
4
Objective Question
90 701090 . ax. ] .
The correct sequence of reagents which will give A as the major product is
OH OTr
0
0
—_————— =
“OMe lo) OMe

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, EtsN; iii. 2,2-dimethoxypropane, PTSA

HTAFAST T S T HHA HET 3c9IG & §9 A A, a8 ¢

OH QTr
0
0 = 9
“OMe o) OMe
%’O A

OH

A

HO,,

HO

1. i 2,2-ssfRurdve, PTSA,; i. 35-mifé R@ifzas: ii. TrCl, EtN
2. i TrCl, EtN; ii. 2,2-sef@aiadsrde, PTSA,; ii. 3u-Afes Ritaifzas
3. i. TrCl, EtsN; ii. SH-A1TET TIRENTEA: iii. 2, 2-s=fAuredvi, PTSA
4. i.2g-AEA RAN@NTEAS; ii. TrCl, EtN; iii. 2,2-ssfAuredueT, PTSA
Al
1
2
A3
3
My
4

Objective Question
91 701091



The intermediate involved in the following reaction is

i. 503, H,50,
| = then Br;, heat S
P - »
N ii. aq. NagCO3 N

1.
Br Br
@
S0y
2.
= Br
@
N Br
1
$0Y
3.
=z Br
@ (]
I‘ld SO,
Br
4,
[S]
S0;3
Br
=
b



rafaf@a stk & sFafoa Fugadt &

i. 803, H,80,
| =3 then Br,, heat o Br
o - [
N ii. ag. Na,CO; N

1.
Br. Br
@
$05
2.
= Br
NN
r
1
S04
3
= Br
O] o
N S0,
|
Br
4,
(S
SO;
Br
| @
N
Br
Al
1
A2y
2
Adg
3
Ay
4

Objective Question
92 701092




Objective Question
93 701093

The correct statement for the reactions P and Q is

Ph  Br Q
P. > . =t
H H i-PrOH, 43 °C
ke
Ph H e
Q = o . ph——=H
H Br i-PrOH, 43 °C
kq

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

ka > ke; P goes via an E1¢B and Q goes via an E2 pathway
ka > kp; both P and @ go via an E1cB pathway

sfAfFat PawrQs T @ wu= §

Rl

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

= H>—<Br i-PrOH.43°Cr =1
ka
ke > ko; E2 % ATETH P & ST § 9T E1cB 9y & ATEIH & Q ST &
ke > ka; P 32T Q31T E2 9 & ATeUH ¥ AT &
ka > kp; E1cB % #ATedd & P STl § GUTE2 & ATedd & Q ST &
ka > ke; P IAT QG141 E1cB 9 & ATEOH ¥ o0 &

Ay s P =

Al
A2
A3

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. IL ’ ii. | Vilsmeier-Haack reaction
/e“\‘r
Cl
C. CF‘NH iii. | Ritter reaction
o
/g\
D. ® iv. | Swern oxidation
/ i

1. A-iv;B-ii;C—-i;D—ii
2. A-ii;B-i;C-i;D-iv
3. A-i;B-ii;C—-iv;D—ii
4. A-iv;B-ii;C—i;D—iii
TOFT P A U 710 Aeyadial dor TaeT Q& & 7= sfatFrant & a8 fae
g
TaFT P TETQ
A ¢ I | RreseR-AIGe Jierdetor
/%“‘\ )
B. T
/,!J\H il | RregaTaR-gis sfafHar
ch g
Cl e
C. CF“NH .| Rex sfafrar
L
/%\
O oL |V st
///;N
1. A-iv; B —iii; 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
Al
1
A2
2
A3
3
Ay
4

Objective Question




94 701094
The correct sequence of reagents to effect the following transformation is

H
(o]
v — OH

0 H CH,

1 i. CH3COsH, H* then 2N H2S04; ii. LDA, Mel; iii. DIBAL-H, -78 °C
2. i DIBAL-H, -78 °C; ii. CH3CO3H, H* then 2N H2S04; iii. LDA, Mel
3. 1. CH3COsH, H* then 2N H2SO0q; ii. DIBAL-H, 78 °C; iii. LDA, Mel
4. i. LDA, Mel; ii. DIBAL-H, =78 °C; iii. CH3COsH, H* then 2N H2504

AFATIRT TA=a0T # FHIfad e & T HfAFAR w1 T8 F7 &

H
0
7 . OH
0

H CH,

1. i. CH3COsH, H* @ 2N H2S0x; ii. LDA, Mel; iii. DIBAL-H, 78 °C

2. i DIBAL-H, -78 °C; ii. CH3CO3H, H* & 2N H2SOx; iii. LDA, Mel

3. i. CHsCOsH, H* @ 2N H,SOq; ii. DIBAL-H, —78 °C; iii. LDA, Mel

4. i.LDA, Mel; ii. DIBAL-H, —78 °C; iii. CH3COs3H, H* & 2N H2S0s
Al
1
A2
2
s
3
Ay
4

Objective Question
95 701095



The major product formed in the following transformation is

U | Pd(OAc),, PPh;
v +
P o Ag,CO3, CHsCN

15
A
3
LN
PR SO
4.

[N
A0 e

Aafof@a semor # T ge 300 ¢

I Pd(OAc),. PPhs
o =
PR o Ag,CO3, CHsCN

1.
e .
2
Ph"" :o: Oe
55
[N\
Ph YO
4,
LN\
Ph N0



Al
A2
:A3
A4

Objective Question

%6 |reioe The correct match for the reaction given in Column P with the Hammett reaction

constant (p) given in Column Q is

Column P Column Q
A © i. |-0.95
R R Cl OH Gl = OH
. \
B. €] ii. |-2.98
@,o CH3CH,l . T
R ———» Rt
- =
2 < N:  FHoos H o, || 030
Oy mem
o ! fo)
1. A-iiB-ii;C—ii
2. A-ii;B-i;C-ii
3. A-iiiB-i;C-i
4. A-ii;B-iii; C —i
TP H & a5 3fAFREr & v @y Q & & 72 Eae AR R o) F
Ty TEr A g
oI P T Q
A © i. |-095
R—I s cl OH RL S OH
L= & e
B. € ii. |-2.098
LN CH4CH,| AR
R ——— Rt
o S
C: N —— Ho || 030
RD = N
= L 0
1. A-i;B-ii; C —ii
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

i The transition state arrangement that explains the stereochemistry of the product

in the following reaction is

OTMS PhCHO 9 QTMS

B .

t_Bu/J%,Me BF.En0. B Ph

Me

S
@oz BF3

H Me

Ph H
TMSO t-Bu

s



AT Ea FMAFEAr & 7 GHAU FaET F=aw 3cue & Bfas @ &

T FAT §, a8 T
OTMS PhCHO Q QTMS
t-Bu > Me BF5-Et,0 t-Bu Ph
Me
1.
eEiF
(DO’ 3
H Me
Ph i H
TMSO t-Bu
)
F B@ ®
30
0
Me H
H ﬁ Ph
TMSO t-Bu
3.
® BF
Of 3
Me H
Ph H
TMSO t-Bu
4.
F Be ®
3 *-O
H Me
H i Ph
TMSO t-Bu
ALy
1
A2,
2
A3 5
3
Aty
4

Objective Question
98 701098



The major product formed in the following sequence of reactions is

Me .
1. H30
_ =
Me 2. 0s04/NalQ,
OH t-BuOH
1
Me Me
OHC-\é/CHO-
2
Me
Me cHo
o)
3
0 0
MeWMe
4.
0 Me
Oy
o}
Ar=fafEa afafFant & w7 7 g g7 378 &
Me
1. H;0*
Me 2. 0s04/NalQ;,
OH t-BuOH
1.
Me Me
OHC CHO
%
Me Me
CHO
o)
3
0 0
MeWMe
4.



{\1
A2
fxs
A4
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The correct order of the rate for the following rearrangement that involves a three

membered intermediate is

e, v,
X-C-CH, —=  +C—CH,X
1 F
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

fafafea qafaeame f1 X F1 @ Fa T v e Jerdy Feaadf
wiEAfaa ¢, 98 ¥

SN

Me Me,
X-C-CH, — -C-CH,X

] ¥

Me Me

P: X = -CH=CH;
Q: X = Me3sCC(0)-
R: X =-C=N

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

i el

Al
A2
A3

A4
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100 701100 The 'H NMR data corresponding to the labelled protons of the following compound R

is given below. The signal corresponding to Hy is

NHCbz

'H NMR: § 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

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)

aeataf@a aiffe & 3iffea (labelled) serat & &9 'H NMR 3iThs ==
U HoF g st Beaar &, ag &

RSINES

NHCbz

H NMR: § 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. 4.49(dt, J=9.0, 2.5 Hz)
2. 4.13(dq, J=7.0,6.5Hz)
3. 3.35(dd, J = 18.0, 9.0 Hz)
4. 3.15(dd, J=7.0, 2.5 Hz)
ALy
1
A2,
2
A3 5
3
Aty
4
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Consider an arbitrary unnormalized wavefunction i, expanded in terms of
eigenstates of Hamiltonian H, where

Hl(;bn) == gn|‘ibn>: n= 011J2J

60 = (.C;]_ = (92 etc..

Y= anldn)

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

1 z n |an|2‘5n
’ ¥nlan|?

<k
Znlan|®En
2. Ty =&

ank
3 Znanén £
Zlan|

4 Tnlnsn
T BT

EHAeear H & e IgEAndt & var A faraika, v Weo AvEEEded
T B ¢ R AR Hifew, S@r

Higiti ==, )i i =02, ...

80 = ‘91 = (_C:z etc..

Y= aildn)

el fawed S, (o )F P s ggeeg s v ARTa s @ AT &, a8 ¢

1 Zn|ﬂn|25n
§ Znlan|?

<5

Tnlan|?

3. m:_:,go

Zlay|
Ynansn
4. ST 0

ALy
1
2
Ay
3
4

Objective Question
102 701102



Objective Question

103
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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.

2
3.
4

[2%,L,]=[%L]=hL,
[LZ, J'-‘-l-] = [LZJ L—] = th
[LZJ L+] i ]:sz L—] . hl‘y

2.0 =21 =0

AGead quT [Feeie HhRar F FAW L, 907 L_ & &9 & RAiEaa frar o &
ol Fa9T (1) FuT g faffes wed (L, L, 997 L,) & 77 T8 RFaRads
T

1.

2
3.
4

[LZJ L+] e [LZJ L—] == h'LZ
[LZJ L+] = [LZJ L—] = th
[LZJ L+] o {LZJ L—] . hLy'

[12,1.] =[1?,1L_]=0

The unperturbed energies (in eV) of a three-level systemare s, =2, ¢, = 4and s, =
6. The matrix elements of a perturbation v (in eV) between the levels (in subscript)
are V,, = 4, V53, = 6 and V;; = 10. The second-order correction to the ground state
energy (in eV) in the presence of perturbation V is

25

—67

1

—16
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T H-TA0T AR 7 e FAC (eV #H) g, =2, 5, =4 dW s, = 6 &1 TR
& ALY (UG H) &7 V (eV H) % HIYg HAaTT Vyg =4, Voo = 6 AATV;, = 10
g1 &y v Fr 3ufeufa # eaa saeer F4T (eV #) # gfady #ife o ¢

, —=
4
2 —67
3 —17
4 —16
Al
1
A2,
2
3
Ay
4

4.0
At a given temperature, an atom accesses 251/2, 2P1/2 and 2P3/2 atomic states with

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

1 = -
) 1+3e793
2 g—05
’ 1+2e703
3 =05
T 1+4e70
20703
g,
14205

T feT 91T aAe T, T A H FAA, 0 kT, 0.5 kg T TAT 0.5 kT, FATIT
¥ 25, 2Py, TUT 2Py, WA A€ O GET ¥ P st & oraopst
FT T &

1 3e~05
: 1+3¢705
2 e~ 05
T 1¥Zentd
3 e~ 05
) 1+4e—0:3
2e—05
4.
14205

Al

1.00



A2
A3
A4
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In Hiickel approximation, the = - energy for the cyclopropenyl cation is

[« and g are coulomb integral and resonance integral, respectively]

1. 2a+4p
2. a+p

3. 3a+3p
4. 3a+6p

gohel Wiewshed o, TgFavdielel Uade & T m-5e ¢

[« T B HHAA: FAIA HATR TUT AT HATRA 2]

1. 2a+48
2 a+ B
3. 3a+3p
4 3a+6f

1

2

3
M

4

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

1
2
&
4

CE‘D E 2C3 30—?.‘-‘
4, 1 1 1
4, 1 1 -3
F 2 -1 0

Fh e E

24, +E

Ay iy 4 E

oy PR 8

NH: & T#=T AEr & &t v fr yud 3cafag e #r gaRP e f9 &
T C,, oeg FAF & e SRl & IR W, s Weaui & g6 &
U AT & T gody 3cdferd 3HaET fI FAAC §

€ E 26 30,
A, 1 1 1
A, 1 1 i
E 2 3 0
1. 24, 4E
2. 244 E
3. A +A+E
4. 24, + 24,
M
1
o
2
-,
3

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

fi=—l-h=:2 =71
. —=2h = e = =1
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Ay, A, TUTE, TG A0 aTel U fag @ & v, Aeafaaa s
AT GROfT & o, bTATcF AT T

| E| 265 | 3¢,

E|a|b|c

—

a.=2. b =1, wc=i0
a=—1,b=2 c¢=1
a.=2..b=:1 = =%

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—1s71)
for interaction between B and photo-excited A is

1.
2
3.
4.

1.2 x 10°
2.2 x 10°
32 x 10°

42x10°

B % 10mM I 3uffufad & A S Jfadifed T &= 10% 8iar §1B #r suieafa
# afe A= ufadiiSg Sfaasrar 5 ns &, o B g g 3dfaa A & #He
F=g=atRar & BT X Fass (M s71H) §

L A

1.2 x 10°
2.2 x 10°
3.2 x 10°

42 x10°

4.0
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701110

A3

A4

4.0

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
5 )
4

44

2.2

4.4

2.2

X

X

X

X

10°
107
105

108

U U] H CH, 9T CH, Wielar &I Tadfas Fiaan, HAT 1.15 J27 3.35 ppm, §1
9 gEhg &F 2T, af 3 & e & fov Ty geh &5 (T #) & 77
A8 3R & &

1.

2
)
4

4.4

2.2

44

2.2

X

4.0

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 a phase
is

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

0304 0.8

Knlitrobenzena

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

300 KR g8 & 0.6 Al T ASCIdesild & 0.4 Al HT U &FS07 JIR foFam
IAT | A T T YT 3RW F HAUR W, o TGEAT F gFAA & Al
HqEar g

o STEET: FFT FHEY TTEAT, § TTEAT: ASS ol TG TR

0304 0.8

Xnlitrobenzens

1. 0.56
2. 042
J:  0:38
4. 0.32
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701112

A3

A4

4.0
For the reaction A(s) — A(l), AG,, at 300 K is 6 kJ mol 1. If the heat absorbed in

the process is 9 kJ mol ™2, 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 K 9T 3IfAfFAT A(s) - A() F AT, 4G, 6kImol™? & | IfT 9rm & @it
FSAT 9kJ mol™! &, AT forg avA= (K#H) W A Rge=r sy gar &, ag &

[A <iifae &6 AH a9 & & &R g ]

1. 1000
2 900
3 1500
4 750

1

2

3

4

4.0

1.00



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

B
1

[— = 0.3 7]
e

System 1 System 2 System 3 System 4
£ € € 3
-
(=]
i)
0
0 0 0 0
1 System 1
2. System 2
3. System 3
4.  System 4
;ﬁﬁmmﬁﬁﬁrmmﬁm%ﬁﬁﬂmﬁﬁﬁ,mT:EW
B
=geTad geHgIecH (Helmholtz) Hard Feil arer fawrr &
1
[— = 0.37]
e
System 1 System 2 System 3 System 4
€ € € €
==
()]
©
0
0 0 0 0
1. &1
2. w2
3. a3
4. a4
Al
1
A2,
2
A3
3
Ay
4
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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 103 Sem ™2,
then the molar conductance (in S em? mol ™) of 0.05 M NaCl is closest to

1.  10°
2. 102
3. 10°
4. 10*

T IeThal T & 0.1 M KCI a2 0.05 M NaCl & 9faRIer saer: |, 90 Q J2am 200 0,
g1 afe 0.1M KCl#r 3ffse arehar 11.2x 103 Sem™ 1, a 0.05M NaCl #Hr
AR TTARAT (S cm? mol™1H) 5 FheaA §, a8 &

. 1
2. 102
3. 108
4.  10*

1

2

3

4

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) = 0.22 V; E°(Cd?*t/Cd) = —0.40 V]

1. 075
2. 062V
3. 089V

4. 049V
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298K TN 1 IR (Lbar) W, CACL, F 0.1 m FolT fGaaT FT AT FHIT

IOTH (y.), 0.228 §l $H &M A, A Cd(s)|CdCl, (aq., 0.1 m)|AgCl(s)|Ag(s), FT
e g

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

1

2
J:
4

The

075V
0.62V
0.89V

049V

4.0
order of the reaction 4 — P is 2 when the concentration of 4 is small. However,

at higher concentrations of 4, the order changes to 1. The mechanism of the
reaction is

[Assume that steady state approximation can be applied on 4*]

1.
2.

A—-P
A=A
A" =P
A+A=2A 1A
A* =P
A+A-A+ A
A*> P

HRAFIT A - pFr FfE 2 @ & 94 F Figar A T J9F A F 3= Figarst
R, Hife 1 & IRafaa gdr g1 FfHBrar & el &

[AT ehfore @ Furl &= afeamed @ 4 7 o fRar ST Ehr g

1.
2%

A—-P
A=A
A" > P
A+A=24"4+ A4
A 5.p
A+A-A"+ A
AT 5> P

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

8ksT
T

1
2
kCT = NA ( ) a E_ED/RT

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

hil
3. E,=RT+3E,

4 By AR

2
Tuee faguid & IgUR TF gfawaAs AR F ¥ [Audis (ko)

1
ker = N, (’“‘ET) 12 ; ool carT fear arar &

Ty

sefaaw gEwor i FfFIUr FA (B, F @Y E, 59 g §EAT §, 9%
g

Al
A2

A3
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Objective Question

S G Unimolecular decomposition of NH; on tungsten surface is inhibited by one of the 0

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 KcKNHL PNH.KHoPH,

2
(1+ENH,PNHoKH,PH,)

2 kcKNHaPNHS
1+KNH3‘DNH3

3 kcKnHa PNHS

1+KENH PNH,YKH,FPH,

kcKNHaPNHaKHo PHo

1+KNH3‘DNH3 +KH2PH2

I TAE R NH; & ThHAUaeh U $T 3c96T A & Teh, H,, &eqy &ar
g1 Tag 3T ATHET % &Y Pl forde GaRT Gar 1T 8, 98 &

[P; 7 K; saern:, it TRt & 31T g1 aur ddg 9u+ &R € k. & PAuRes
ug # X ATaE ¥

1 KK NHL PNHKHo PH,
' 2
(L+ENpo PNy KHoPH,)
2 kcKNH3PNHS
: 1+KNH, PN,
3 KeKNHaPNHo
’ 1+KNH, PNH, PR H, PH,
4 KcKNH, PNH; KHoPH,
: VK3 Pas R Ho P
Al
1
1
A2
2
A3
T3
3
A4
4
4
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The separation between first two reflection planes of a face-centred cubic crystal is

[a is the unit cell length]

1. 0.077a
2. 0.77a
3. 0.57a
4. 0.057a

U Bl Heald T FREee & YA & WIade FAddl & HET GUFROT §

[a Teheh S E] t_ﬁ"é ?f]
1. 0.077a
2. 0.77a
3. 0.57a
4. 0.057a
M,
1
oF
2
oF
3
4
Objective Question
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The number-average degree of polymerization (X,) of self-catalyzed
polyesterification, a 3™ order reaction, is expressed as

[[M],: initial monomer concentration)]
1. Eﬁ:z[m]gkml

2. ﬁ =2[M]ykt +1

3. T = [MlgkE 14

4. X =2[MBkt




H—aﬁﬁﬁﬁsﬁﬂm,ﬁwwdﬂ%m%,@rﬁM-mW
AT (X,) # S0w eoag Far Aar g, a8 &

[M],: IRTFeTe Teholeh HIgT |
1 Eﬁ:z[Mjgkr+1

2. Ef; =2[M]ykt +1

3. Xo=[M]kt +1

4. Xo=2[MRkt

Objective Question

120 otz 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

LTI SR HI FET F R, AT F T Yiaaea A IRaad S gar
g IFEE

1. &l >S9 >80 — ol

2. T -0 —&9=Er - e
3. S9El ST S - de
4. A —-dT - ST -

1

2

3
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