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The letters in the word JOKER represent the numbers 1, 2, 3, 4, 5 but not
necessarily in that order. J is an odd number, O is neither 4 nor 5, Kis 1, E is
either 4 or 5, Ris none of 2, 3, and 4. What is J?

B o B B
g B W M

Among four playing cards, a Heart is to the immediate left of a Spade, a 9 is to
the left of a J, a Diamond to the right of a Heart,a 7 is the left most card and a
Club is the right most card. An 8 is to the left of 2 9. Thenthe 9 is a

1. Spade

2 Heart

3. Diamond
4. Club

From a starting point, A walks 5 km along a direction between north and east and
B walks 4 km towards west. A then walks 4 km towards west in such a way that

she reaches exactly north of her starting point. B turns to her right and walks 3
km. Now B.is at

the same place as A is
1 kKm south of A

1 km southwest of A

4 km west of A

.
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Classes A and B have equal strengths and equal numbers of boys and girls. All
students from A are vegetarian and some students from B are vegetarian. Which

one of the following statements is definitely FALSE?
All boys are vegetarians

2. All girls are vegetarians

3.  Majority of students are vegetarian

4.  Majority of students are non-vegetarian

Choose the option to fill in the blank that will make the following statement
logically correct:

THE CORRECT COUNT OF THE NUMBER OF OCCURRENCES OF THE
LETTER “E” IN THIS SENTENCE 1S

TWELVE

THIRTEEN

FOURTEEN

FIFTEEN

= W N

Betty, Helen, Samantha and Valerie each plays exactly one unique game out of
Basketball, Hockey, Soccer and Volleyball, but no one plays a game with same
initial as her name. If Valerie plays Basketball and Helen does not play Soccer,

1 Helen plays Basketball

2. Betty plays Soccer

3. Samantha plays Volleyball
4. Valerie plays Hockey
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Choose the correct chronological order of the following, for a student-
A: examination, B: result, C: preparation, D: joining a job.

C,A,B,D

A D,B,C

C,B,AD

D,C,B,A

e B

A person cycling with a uniform speed covers one-fifth of the distance at 04:52
pm and half at 05:40 pm. At what time will he reach the destination?

06:00 pm
06:40 pm
06:48 pm
07:00 pm

= W M o=

The third smallest three-digit odd number using the digits 1to 9 is

105
123
113
115

T
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In a three-party meet, parties A, B and C sent 5 representatives each. Everyone
greeted everyone else, except none of party A greeted any of party C and vice
versa. The number of greetings was

1. 50
2. 160
3. 210
4. 225

A certain number of apples are distributed without cutting in such a way that A
gets one-fourth of the total and each of the remaining people gets an equal
number. If A gets thrice each of the others, then which of the following could NOT

be a possible number of apples?
1 16
2. A2
3. 24
4. 36

— O R a0 P RS
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The bar-diagram shows the change in net-asset (in million dollars) of four

candidates as declared in their nomination forms during two successive general
elections in a country. Which of the following inferences is definitely true?

Candidate 1 Candidate 2 Candidate 3 Candidate 4

1. Candidates 1 and 2 did equally well for their constituencies but spent
different amounts as the percentage growth u_f,.the'ir'assgis is the same.

2. Candidate 3 was the most enterprising as the perceniage growth of his
assets is the maximum.

3. The percentage decline in asset of candidate 4 is the same as the
percentage increase in asset of candidate 3

4. The constituency of candidate 4 isthe largest.
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What is represented by the given figures?
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x (radians)

Upper panel represents sin? x while lower one is cos? x
Lower panel represents the slope of the upper curve.

Upper panel represents sin 2x while lower one is cos 2x

ol

Multiplication of ¥ (function values) in the two panels gives 2 for any value

of x.
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From a circular pizza of radius r, a circular pizza of half its area is to be cut. Which
one of the following diagrams helps to identify the smaller pizza (inner circle)
correctly? The lines are guides to arrive at the correct circle.

Q ©
a .

S

A square sheet of paper is folded along its diagonal to form an isosceles right
triangle, and then hypotenuses are folded successively two times to form
isosceles right triangles. If the length of each equal side is 10 cm after the third
folding, what was the initial area of the sheet?

1. 100 cm?
2. 200cm?
3. 400cm?
4. 800cm?

At what uniform speed must Ramesh travel the remaining distance to reach
Durgapur from Kolkata with an average speed of 70 km/h, given that he has
already traveled halfway at a speed of 60 km/h?

1. 80 km/h
2 84 km/h
3. 85km/h
4 90 km/h
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In a region, earthquakes are the only cause behind landslides, landslides are one
of the causes behind accidents, and deaths are one of the possible results of
accidents. If there was no earthquake in the region during a year, which of the
following would definitely hold true for that year?

There were no accidents

There could have been accidents, but no deaths
There were no landslides

There could have been landslides, but no accidents

e Bk

The shortest distance on the surface between twe opposite corners of a cube

having side of 1 unit length is closest to units.
1., 113
2. 1.4
3. 300
4. 224

Within a steel frame of a window of 2 m width and 3 m height, steel rods are to
be fixed parallel to its height at a uniform interval of 10 cm. What is the minimum
total length of steel rod required?

1. 388 m
2. 40m
3. 57m
4. 60m

— i el R a0 P RS
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Question No. 20 / Question ID 701106

How many 4-digit numbers can be generated from the digits 1, 2, 3, 4, 5 such
that no digit appears more than once, in which 1 is always somewhere to the left
of 2 which is always somewhere to the left of 37

o, BB ) R
o

For a given metal ion, the correct order of the nephelauxetic effect of ligands is

(en = ethylene diamine)

CN™> en>NHz> 1"
|7 >CN™ >NHz>en
CN™ >17 > en > NH3
I~ >CN™ > en>NHas

el i

The following reaction occurs under

0 — QP

photochemical conditions via a disrotatory ring-opening
photochemical conditions via a conrotatory ring-opening

thermal conditions via a disrotatory ring-opening

g R (B on

thermal conditions via a conrotatory ring-opening
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Product of two reflection operations o,,0,, is equivalent to

L
=

The steps involved in the reaction of acetaldehyde with formaldehyde in the
presence of NaOH to produce pentaerythritol [C(CH20H)4] are

Claisen condensation followed by Knoevenagelcondensation
Cannizzaro reaction followed by Claisen condensation

Knoevenagel condensation followed by aldol reactions

= N o

aldol reactions followed by Cannizzaro reaction

The following élru;_lures are

0
Br
; m
Br "

: Et
Cl
identical

enantiomers

diastereomers

e = e o

constitutional isomers
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The solvent that shifts the Schlenk equilibrium to the right side is

2 RMgX === MgR,+MgX,
(R = isopropyl)

hexane
tetrahydrofuran
dioxane

diethyl ether

il

O0OO0O0
AWN

The standard reduction potentials of lanthanides {'Ln_?"ﬂ'Ln) are

similar to each other and also similar to those of late transition metals
different from each other but similar te lighter p-block elements

similar to each other and also similar to those of s-block elements

el A s

different from each other but similar to those of s-block elements

The order of polarity of the B—C bond for the following compounds is
B(C=CH)3 (P); B(CH=CH2)s (Q); B(CH2-CH3)s (R); B(CH2-C¢Hs)s (S)

1. R<S8<Q<P

2. S<R<Q<P
R<S<P<Q
4. P<Q<R<S
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At T = 0 K, the entropy (in ] K™*) of 2 moles of CO is closest to

5.76
11.53
23.05

ol

The maijor product formed in the following reaction is

H» (1 atm)
‘/—:—simea Lindlar's catalyst
e quinoline, hexane
ofC

1.
Me = SiMe;

N/ T
2.
ME%/_\\"S'}M%
3.
Me A
$ /NG W~
4.
Me—= \

Me3Si

— O R a0 P RS
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The HOMO of the intermediate involved in the following reaction is

H
n BulLi
Q then H3D"
H
1.
38538
2.
3
L
33—388
4.

Correct statement about polymerization is

1.  The average molar mass of the polymer product does not depend upon
the time length of stepwise polymerization

2. The slowerthe nitiation of the chain, the higher the average molar mass
of the polymer in chain polymerization

3. lnic:haih polymerization, an activated monomer attacks a minimum of
three other monomers to link

4. . The average chain length of a polymer in stepwise polymerization is

linearly dependent on the fraction of the reacted monomers
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In the absence of nitrogen, the enzyme nitrogenase functions as

nitrile hydratase

1

2.  carboxypeptidase
3. urease
4

hydrogenase

The rotational quantum number associated with the most intense transition in

the microwave spectrum of a diatomic molecule varies with temperature (_T']' as

T
VT
TZ

INT

B89 iR

Question No. 15/ Question ID 704132, Marksi200
Nanoparticles have length scales
between 0.1t0 1000 nm in any dimension

in any nanometer scale and always in one particular dimension

between 1 to 500 nm and always in one particular dimension

T

between 1 to 100 nm in any dimension
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The reaction of dipeptide, HzN-Gly-Ala-COzH, with PhNCS at pH 8 followed by
treatment with CFaCOzH produces

S 1 © o)
Ph. \f[( @ o @ 0
o H'\\< O O
S
A B c D
1. AandD
2. BandC
3. AandB
4. CandD

The enzyme nitrogenase converts one mole of N2 to x mole of NHz and y mole
of Hz using z mole of protons and w mole of electrons. The values of x, y, z,

and w, respectively, are

1 2,0,6,and 6
2. 1,0,6,and 6
3. 1,2,8,and 8
4. 2,1,8,and 8¢
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The lowest energy m-MO of butadiene has an energy of

[B is resonance energy]

—1.61804p
—0.61804p
0.61804p
1.618048

e B R

For the following equilibrium, the correct match for the carbonyl compounds in

Column P with the equilibrium constant Kin Column Q is

S owo & R
R R R R
Column P Column Q
A CHsCHO i. 1.2 x 108
B. CIsCCHO ii. |1.06
C. CF3sC(O)CFz [iii. {2000
1.  A-iii;B-ii;C—i
2. A-ii;B—iii; C —i
3. A-ii; B —ipC —iii
4. A-i; B —iii; C—ii
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The correct order for the relative rate of addition of °CClz to

2-methylpropene (A), styrene (B) and 2-methylbut-2-ene (C) is

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

ol o Sl

Consider the statements

a. Decomposition of H202 in aqueous solution catalyzed by bromide ion is a
homogeneous catalytic reaction.

b. Hydrogeneration of ethene to ethane accelerated by Pd or Ni particles is a
heterogeneous catalytic reaction.
Enzymes increase the equilibrium constants of the reactions.

Turnover number is the number of catalytic cycles till the catalyst

becomes inactive.

The set of correct statements.is
1. a,bandconly
b, c and d only
a, b, and d.only

B W M

¢, d and a only
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The number of D and P terms that arise from p* electronic configuration of an

atom, respectively, are

3and 2
2and 3
2and 2
1and 1

W o=

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

BZHB + NHZCHg A

B,Hg + NMe3; —— B

HaBNHz2CH3 and H:BNMes
[BH2(NH2CHz)z]"[BH4]~ and HzBNMe:
HaBNH2CHs and [BH2(NMes)z]{[BH4]
[BH2(NH2CHa3)2]"[BH4]~ and [BHz(NMe3)2] [BH4]

B e R o

The correct statement is

(en = ethylene diamine)

Ks[CuFg] is paramagnetic and sodium nitroprusside is diamagnetic
Both K[AgF4] and K3[CuFs] are diamagnetic
Both [Co(en)s]Cls and Ks[CuFg] are paramagnetic

o 0l ke o

Sodium nitroprusside is paramagnetic and [Co(en)3]Clz is diamagnetic
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Question No. 25 / Question ID 701129

Marks: 2.00

The order of acceptor strength towards MezS donor is

AICls > BCls > GaCls
BCl3 > GaClaz> AICls
GaClz = AICls > BCls
AICls > GaClz > BCls

ol

The option showing the correct structural types for ZnFe204 and KMnFsz,
respectively, is

Perovskite and Fluorite
Perovskite and Antifluorite

Spinel and Perovskite

= W o=

Spinel and Fluorite

The radii of the cation and anion of an ionic compound are 74 pm and 170 pm,

respectively. The coordination number of the cation and the best possible

geometry of the compound are, respectively

4, tetrahedral
6, octahedral

8, cubic

= Y

4, square planar
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Quantum confinement leads to

1

2
3.
4

increase in the band gap of the semiconductors
decrease in the band gap of the metal nanoparticles
decrease in the band gap of the semiconductors

no change in the band gap of the quantum dots

A two-level system consists of a double degenerate excited state which is' e
energy above the ground state. The y-intercept of the ln(Pe,’Ifg) vs. 1/T plotiis

(P, and P, are the probabilities associated with the excited and ground states,

respectively.)
. B

2. 2

3. 2Z2n2

4. In2

For an electron in a hydrogen atom, with azimuthal quantum number, [ = 1 and

magnetic quantum number, m = 1, the angle (in degrees) between the z-axis

and the orbital angular momentum vector is

R

45

547
90

Question No.31/QuestioniD 701139 Marks:i200
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The correct order for the rate of acidic hydrolysis of the following cyclic acetals is

H | @ 9] N 8]
SORs! : 99s!
|i| NO, \©\ = NO,
NO,
|

H

m>1-=>l
1>1M=>1
1>1=>1
n=1=1

P W M

The correct option for the pKa of following pairs of compounds is

0y 2o &Ly
H

1> ILand Il > 1V
I=lland V>l
Il=landlll > IV
Il>1and IV >l

gle v
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The ionic strength (in mol kg™*) of an aqueous solution of 0.03 mol kg™*
K4 [Fe(CN)¢] is closest to

0.27
0.18
0.12
0.15

s O B ek

The half-lives for the forward and reverse reactions that are firstorder in both
directions, are 24 ms and 39 ms, respectively. The relaxation time forireturn to

equilibrium after a temperature jump is closest to

21 ms
32 ms
43 ms

11 ms

= L=

The correct orderfor the X—H bond dissociation energies (BDE) in the following

compounds is

1. MesSi-H > MesC—-H > MesSn—H
2. . MesC-H > MesSi—H > Me3Sn-H
3. MesC-H > MesSn-H > MesSi-H
4. MesSn-H > MesC—H > MesSi-H

(Chosen Option)

O0®O
A ON -
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For the reaction of RBr with EtONa/EtOH, the correct match for the R groups in

Column P with the relative rates in Column Q is

(for R = CHaCHz, relative rate = 1)

Column P Column Q
A CHs i. 4.2 %105
B. CH3CH2CH:2 ii. 0.03
s (CH3)2CHCH:z iii. 0.28
D. (CH3)3CCHz2 iv. 17
1. A-iv;B-iii;C-ii;D—i
2. A-iv;B-i;C—iii;D—ii
3. A-iii;B-ii;C—iv;D-i
4. A-ii;B-iii;C-i;D-iv

In a 3-dimensional isotropic harmonic oscillator, the degeneracy of the state

with energy equal to (9/2) hw is [w is the angular frequency]

o
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The co-enzymes involved in the following biosynthesis are

O

/=N
N —N
OH Me
HN NH; =
histidine N-methylhistamine

Pyridoxal phosphate (PLP)
S-Adenosylmethionine (SAM)
Pyridoxamine phosphate (PMP)
Adenosine triphosphate (ATP)

oo wr

Aand B
BandC
AandD
CandD

ol A0 L

In the 'TH NMR, the methylene protons of CICH>—C(CI)(Br)CHs (X)
and CHsCH2—C(Clz)CHs (¥) appear as

X =Y = AB quartet

X =Y = quartet

X = AB quartet; Y'= quartet
X = guartet; ¥ = AB quartet

oW o=
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Consider the statements for the complexes [RhCls(Hz20)3] (X) and
[Ir(CO)(CH{PPhs)2] (Y)

A. X has two isomers

B. Y has two isomers

C. Both X and Y are prone to oxidative addition
D

dz2 orbital is most destabilized in Y

The correct option is

¥
2.
3.
4.

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

Consider the following reactions
A. 2P0 — 25Ph + P

B. ['45Te]* — %Te + Q

C.% - YN+ R

D. Mg — ZiNa+ S

The correct optionfor P, Q, Rand S is

1 P= %He, Q=y, R= _‘1]'91 = EE
B PSe Q= _le, R=y, S = iHe
3 PE e, =%, R =%He, S=v

4. P=3He Q=y, =Ye 8= _Y%

=
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In a diffusion-controlled reaction in benzene between two species with similar
radii having 2.0 mol m™ initial concentrations, the time (in ns) required for the
concentration of the species to fall to half of their initial values at 320 K is

closest to

[The viscosity coefficient of benzene is 0.601 cP and 1 cP=10"*kg m's]

26
76
42
62

Tl Ll

List | and List Il give the molecular formula and the geomeitry of the species,

respectively.
List | List 1l
a [Zn{N(CHz2CHzNH2)3}CI]* [ Trigonal bipyramidal
b [Cu(2,2-bpy){NH(CH2CO0Q)z2}] [ Sqguare pyramidal
G [ZrF7]* i Monocapped trigonal prism
d [AgTer]* iv Trigonal planar

The option showing the correct match of species in List | and metal geometry

in List Il is

a-i, bii, C-iiigd-iv
a-i, b-ii, c-iv| diil

a-i, b-iil, =i, d-iv

i =

a-ii, b, c-iii, d-iv
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A mixture of CaO0 and CaCOs is analyzed using thermogravimetry (TG)
technique. The TG curve of the sample indicates that there is a mass change
from 155.2 mg to 125.3 mg. The percentage of CaCOs in the mixture is close to

54.2%
27.1%
43.8%
29.9%

P B Ko

The correct sequence of reagents to effect the following transformation is
MS/\‘\} — WCHG

i. heat; ii. n-BuLi; iii. n-BuBr; iv. HgClz,.H20
i. n-BuLli; ii. n-BuBr; iii. heat; iv. HgCl2, H:0
i. heat; ii. HgCl2, H20; iii. n-Buli; iv. n-BuBr
i. n-BuLli; ii. n-BuBr; iii. HgClz, H20; iv. Heat

ol A

At 0 °C, the standard volume of transition from ice to water is —1.6 cm® mol™!
and the corresponding standard entropy of transition is 22 | K™'mol™!. An
increase in pressure by 100 bar would result in lowering of freezing point (in K)
of water by (1 bar=10° Pa)

1.23
0.56
0.73
1.46

e Mo
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ﬂzp E Cz [ L'.F,_',

Ay 1 1 1 z | %352
A, 1 -1 -1 R, xy
B, 1 -1 1 -1 x, Ry vz
B, 1 -1 -1 1 v, Ry zZx

For formaldehyde (character table is shown above), the allowed electronic
transition by x-polarized light is

T
2 4 - 1A
3. 'A,- 'B,
4 A, -» 1B,

The correct reagent to effect the following transformation is

0 0
vojl\roj(LNHaqg HDJH’ 07([\ NHBoc
o) 0

6N HCI

1N NaOH

Morpholine, Pd(PPha)s
CFaCQ:2H

e B B e
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For a quantum particle in a one-dimensional simple harmonic oscillator, (x?) =
h(n+ 1/2)/mw and (p2) = mhw(n + 1/2) for the quantum number n. The

product of uncertainty of position and momentum forn = 1 is

3h/2
h/2
2 h
A

e 0 B~

The major product formed in the following reaction is

OH
[><:/\ NaOQEt
—_—
% then NaBH,
HoC B

CHa
HD/_\—U
CH3
2. HD/_\—-'\__/__—
l/\,,/c,i;\/
OH

‘QuestionNo. 11/QuestionID701207  Marksi400
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The atomic mass of X and Y are 5 amu and 40 amu, respectively. For the
diatomic molecule XY, the spacing between any two successive lines is 8 cmin

the microwave spectrum. The bond length of XY (in A) is closest to
(L =28x10"*]s2m~!, 1 amu=1.667 x 10~%7 kg)

8mic

0.688
0.974
1.377
1.948

ol

One mole of a monoatomic ideal gas at 1 atm pressure undergoes compression
from 49.2 L to 24.6 L under adiabatic reversible conditions. The final
temperature (in K) of the gas is closest to

952
848
756
1697

= W o o=
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Consider the following statements regarding the magnetic properties of
lanthanide ions.

A.  Observed magnetic moments are highly dependent on the ligand field

B. Only ground J state is populated

C. Spin-orbit couplings are in the order of ~1000 cm™' while the ligand field
effects are only about ~100 cm™”

D. The spin-only formula cannot be used to calculate the magnetic moment

of f” configuration

The option showing the correct statements is

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

Lol oy

Consider the reactions in List | and related enzymes in List Il

List | List Il
a superoxide to oxygen i amine oxidase
b hydrolysis of peptide ii Ni-superoxide dismutase
c hydroxylation of camphor iii carboxypeptidase
d primary amine to aldehyde iV cytochrome P450

The option showing the correct match is

1 a-il, b-iii, c-iv, d-i
2 a-iv, b-i, c-ii, d-iii
3.  a-iii, b-ii, c-i, d-iv
4

a-ii, b-i, c-iv, d-iii
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Question No. 15/ Question ID 701185

The maijor product formed in the following reaction is

@@ HCI then Bry
=N PhNO,, heat

oo

Marks: 4.00

Mark-Houwink equation can be used to determine molecular weight of a polymer.
The values of empirical constants are 1.6 x 10~* dL. g=! and 0.60. If the intrinsic

viscosity of the polymer solution is 0.04 dL g~*, the molar mass (in g mol~!) of the

polymer is closest to

10000
1101
16000
9600

Tl L
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Question No. 17 / Question ID 701203
A particle, confined in a one-dimensional box between x=0 to x=L, is perturbed

by a constant potential V on the left half of the box (x=0 to x=L/2) and by V/3 on
state energy is

Vi2

2V/3
3Vi4
3v/2

Ll

Marks: 4.00

the right half (x=L/2 to x=L). The first-order perturbation correction to the ground

— O R a0 P RS
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The major product formed in the following reaction is

(0]

H
: (I-PrO):Al
: \-PrOH
0 COMe
1.
HO |
g

HO ' CO,Me

2.

HO |

HO ' CO.Me

3.

FREE DOWNLOAD FULL NOTES BY TOPPERS
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Consider the following reactions

A. SbCls + AICl; —» [AICL] [SbCL]*
B. AsF; + SbFs —= [AsF]" [SbFg]
C. NOF + SbFs — [NOJ" [SbFg]
D. HF + SbFg ————> [SbF4]" [HF,]

The correct option is

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

e pa o

To an aqueous solution of NaX:and NaY, the addition of sulphamic acid
(H2NSO3H) followed by acidification releases a nitrogen-containing gas P.
Addition of K| and a starch solution does not yield a blue color, indicating
complete removal of NaX. However, the blue color appears when a piece of
granulated Zn is added. The reaction proceeds with the evolution of a nitrogen
containing gas Q.

The correct option of X, Y, P and Q, respectively, is

[NOzJ, [NOs], N2, NO
[NOs], [NOz], N2, NO
[NOs]-, [NO2], NO, N2
[NOzJ, [NOs]", NO, Nz

B Loy

OO0O0O0
AWN

FREE DOWNLOAD FULL NOTES BY TOPPERS

35/60



ChemistryABC.com

The total number electronic transitions between triplet D and triplet F multiplets

due to spin-orbit coupling is

e B o
- w o o

The expression for d-orbitals withn =3,/ =2andm =12 is
Y3242 = NR'(r) risin?get?®
where N is a constant. r, 8, ¢ are spherical polar co-ordinates. R'(r).is a function
of r. |
The orbital generated from a linear combination of y3,, and ys,_, orbitals,

:7(117322 —P33-2), I8

1
2
% i
4

FREE DOWNLOAD FULL NOTES BY TOPPERS

36/60



following reaction is

®
H  NMe,
Me: } { "Ph
Ph H
®
H  NMe,
Me'/—{H
PR P
H o Ph
Me! ) <
Ph NMe,
@®
"HF'h
Me' {
PH  NMes
()]

ChemistryABC.com

Me

. PR
Ph™

NMe
Bre @® ?

The conformation of the reactant that gives (E)-1,2-diphenyl-1-propene in the

NaOEt
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The major product formed in the following reaction is

COH
OMe

O
L
I

8

O
N
o

g

i
o
=
@

O
2
I

&

CO4H

g

OMe

Li, lig. NH3
THF

then NH4ClI
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The average time for which a hydrogen atom remains adsorbed on a given
surface is 35% shorter at 1000 K than at 600 K. The activation energy (in

k] mol™*) for desorption is closest to

23
3.4
45
5.4

- Gk =k

For the following transformation, the product is formed through

NOH NOH
NaCN
L 4- e
Cl EtsN 'CN
DMSO

an Sn2 reaction
an Sn1 reaction
a 1,2-elimination followed bya 1,4-addition reaction
a 1,4-elimination followed by a 1,4-addition reaction

oIS g

A correct statement, which always holds good, involving the zeroth-order (EY),
first-order (E} ) and second-order (EZ) perturbed energies for the ground state

is [E, Is the exact ground state energy]

E} + E} + E¢ >E,
ES+E} >0

El + E; = E,

EF >0

-l
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The correct option of the Isomer Shifts in °Sn Mossbauer Spectra for the

following compounds is

Dipp Di W(CO)s
fW{GOJE . o k ipp p /,W(Cms
CysP :_._%n [N>'. — Sl"l\c| [ >: —_— Sn\ CysP :—=Sn
{ N
i\ BEn oo & & cl &
w) (X) o) @

(Dipp = Diisopropylphenyl)

2=y
W=Y
Y=>=X
W=>X

e L0 Py e

Match the given metal species in List | with the corresponding properties in List Il

List| List I

a | [Co(H20)e)** i magnetic moment higher than spin-

only value and weak JT distortion

b | [Cr(H20)s]*" i spin-only magnetic moment and
absence of JT distortion
NiClz(PPhs)2 i paramagnetic and tetrahedral
Pd(PPha)s v diamagnetic and tetrahedral

The correct option is

1. a-ii,b—iii,c—i, d—iv
2. a-i,b—ii,c—iii, d=iv
3. a-iii,b—-ii,c—iv, d—i
4. a-i,b-iv,c—ii, d—iii
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Marks: 4.00
Question No. 30 / Question ID 701186

The correct statement about the following reaction is

= heat

e
P

Y Q

A is formed as major product via a chair-like transition state
B is formed as major product via a chair-like transition state

A is formed as major product via a boat-like transition state

"

B is formed as major product via a boat-like transition state
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The intermediate involved in the following transformation is

m heat m
N
Na i_l

ge

NH
@Ns

o w N
= A T-= iz
= z
=
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The correct match of the labelled protons for ethyl vinyl ether in Column P with
their chemical shift in Column Q is

Hp
Hy = H,
OEt
Column P Column Q
A. Ha i. 6.45 (dd, J= 13, 7 Hz)
B. Hb ii. | 4.05(dd, J=7,2Hz)
G. He iii. | 4.20(dd, J=13, 2Hz)

A —i; B —iii; C—ii
A —i; B —ii; C—iii
A —iii; B—1i; C—ii
A —ii; B —i; C —iii

L

Colloidal solutions are stabilized by

van der Waals' forces
small particle size

shape of particles

R0 B =

electrical double layer at the surface of the particles
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Match the correct set of IR bands to the given compounds (Cp = CsHs, Cp* =
CsMes)

a) CpzTi(CO)2

1979 and 1897 cm™!

b) CpCp*Ti(CO)2

ii) 1956 and 1875 cm™*

c) Cp2Ti(CO)

iif) 1930 and 1850 cm™!

kol Lo

a-ii, b-iii, c-i
a-iii, b-i, c-ii
a-i, b-iii, c-ii
a-i, b-ii, c-iii

Consider the moieties in the enzymes that engage in hydrogen bonding with

the substrates.

Enzymes | Haemoglobin Nickel- [FeFe] Hemerythrin
— superoxide hydrogenase
dismutase
Moieties
2
A tyrosine p-hydroxo histidine aza(dithiolato)
B histidine u-hydroxo aza(dithiolato) tyrosine
C histidine tyrosine aza(dithiolato) u-hydroxo
D p-hydroxo aza(dithiolato) | histidine tyrosine

The correct opti

B oW N -
o 0O mw »r

onis
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Question No. 36 / Question ID 701183

The major product formed in the following reaction sequence is

1. Thexylborane (1 equiv)
2. AcOH (1 equiv)

3. HO5, NaOH

.

HO.,

-

Marks: 4.00
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Consider the following statements regarding the electronic spectra of

lanthanide complexes.

A. They exhibit fewer absorption bands due to a small number of microstates

B. Their spectra are dependent on coordination number and geometry

C. Molar extinction coefficients (e) are smaller compared to transition metal
complexes

D. Their absorption bands are sharp due to weak vibronic coupling

E. Ligand field effects are negligible

The option with correct statements is

A, B, D only
A, C,D only
C,D,Eonly
B, C, E only

el
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The major product formed in the following reaction is

FeCly6H,0

OH .
= 0 MeNO,
25 °C

O
<)

Q
o

5
o
<)
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I

)
O
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o
=

)
C
II
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T
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The major product formed in the following reaction is

DZN@ SeCN
OH
n-BusP
y
Vo,

2

Fedan
Wed

4,

g

NO,
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The major product formed in the following reaction is

Pd(OCOCF3)
C(\)Y —
=3 o
, pyridine
OH 0o, py

B8 a8

If mean of a data set {25,29,25,32,24 and x} is 27, then the median is

32
27
26
25

B oweN =
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A particle incident from the region x < 0 is under a potential barrier with finite
height V, and finite width L, as in the diagrams. When the total energy (E) of the

incident particle is less than V},, the correct plot of the probability density
(Jy (x)]?) with distance (x) is

j 1
4
p(x)|®
M.
o L e
2
4
|w(x}52§
ML
0L g
3.
i
g ()2
........... -
0 L x
4.
A
WGl |
/W i
— ]S - -
0 L ¥
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The correct catalyst for conversion of acetophenone to (S)-1-phenylethanol

under high pressure of hydrogen is
[DPEN = 1,2-diphenyl-1,2-ethylenediamine]

[(S)-BINAP]RUCI:
[(R)-BINAP]RUCI2
[(S)-BINAP][(S,S)-DPENJRuUCI2/t-BuOK
[(R)-BINAP][(R,R)-DPEN]RUCI2/-BuOK

N R o=

At 25 °C, the total volume, V (in cm?) of an ethanol solution cantaining 1.0 kg of

water fits the following expression
2
V/em® = 1000 + 60 (=) — 0.5 ()
Here m is molality and m® = 1 mol kg~'. The partial molar volume of ethanol

(in cm®mol™?) in the solution prepared by mixing 460 g of ethanol and 2 kg of

water is [Molar mass of ethanol = 46 g mol™]

50
40
55
45

e L0 R e
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A molybdenum compound A is obtained by the CO displacement reaction of

Mo(CO)es with PPra. A reacts with Hzto give compound B. Compounds A and B
are

[Mo(P'Pr3)s] and [Mo(PPra)s(n?-Hz)]
[Mo(CO)s(PPrs)z] and [Mo(CO)s(PPra)z(n?-Hz)]
[Mo(CO)s(PPrs)s] and [Mo(CO)s(PPra)z(n?-Hz)]
[Mo(CO)4(P'Pra)z] and [Mo(CO)a(P'Pra)(H)z]

Ll

The slope of the Hammetit plot (r) of log kx/ku against the substituent constant (s)
for the reactions A and B will, respectively, be

= CH3C| / - GHg
Reaction A X | X |
= anhyd. AICl, S

0 H OH
T H*/KCN _ c
eaction = H —— r N
X | X— |
T =

negative and positive

negative and negative

positive and negative

o

positive:and positive
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The fundamental vibrational frequencies of Hz and H*'Cl are 4395 cm™' and

2988 cm™', respectively. Considering all molecules are in their respective

ground vibrational state, the energy change (in cm™?) of the reaction below
HD + H3¥Cl — Hz + D¥CI

is closest to

[Assume that force constant remains same with isotopic substitution]

1 —65

2 — 130
3. —260
4 — 520
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Consider the following tabIC h em IStI’yAB C .COom

Complex Configuration M- Bond order

[=]
~ ‘,-""n ...
g o —3 iii. o'n'st | 3.5
(=]

The option showing complexes with their correct electronic configuration and
bond order is

1 a-iii-q; b-i-p; c-ii-r
2. a-i-p; bAiii-r; c-ii-q
3.  a-ii-r; b-iii-q; c-i-p
4

a-ii-q; b-i-r; c-iii-p

Cu crystallizes in face-centered cubic lattice. Considering each Cu atom as
hard sphere and in contact with its nearest neighbors, the fraction of volume of

the unit cell occupied by Cu atoms is

0.16
0.56
0.74
0.36

P 0 R o
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The variation of molar heat capacity at constant volume (Cy ,,,) with temperature
(T) of a gaseous diatomic molecule is shown in the diagram below. The values
of X, Y and Z, respectively, are

[the diagram is not to the scale and discontinuity in the diagram represents

dissociation]

Cy i

=t

15R

20R,25R,30R
25R,3.0R,35R
35R,40R,45R
30R,35R,40R

g P e

For the given cell,
Zn(s)|Zn?**(aq.,0.5 M)||Ag*(aq., 0.1 M)|Ag(s) ,
the emf (in V) of the cell at 25 °C is closest to

[At25°C, E3 2+ 7, = —0.76 Vand Eg_. ,, = +0.80 V]
1. 0.05
2. 0.04
3. 1.56
4. 1.51
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The option showing the correct statements about radioactive decay is

All radioactive processes are 1% order
Radioactive decay is dependent on temperature

Activation energy of a radioactive process is zero

o o0owp

The rate of decay depends on the amount of radioactive materials

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

Ll

The ground state term, Lande factor (g), and the'calculated magnetic moment

(Mcalc) for Pr¥* (atomic number =59) are

Hq, 0.80, 2.68
Hs, 0.80, 3.58
*ls, 1.33, 2.68
%Hs12, 1.38, 3158

ol
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The most stable conformaticpch@ m&mguﬁo m

t'B'T'

N
)
N_. _N

t-Bu” ™ Tt-Bu

In the extraction.of lanthanides, when an aqueous solution of Ln®" is poured into
a cation exchange resin column, the Ln®" that moves fastest through the resin is

111
Las*
Gd**

Sm3+

BowoN =
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In the presence of single electron transfer reagent, Smilz, the major product

formed in the following reaction is

=—Fh
Smis
Ph —

THF, 55°C

2.
0O
"<
Ph
3.
O
pH\]:?
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Given are the statements regarding the overall stability constants (logp) for the
formation of [M(en):]>* and [M(EDTA)]* (en = ethylene diamine, EDTA =
ethylenediamine tetraacetate), where M?* is a divalent metal ion (M?* = Mn?*,

Fe?t- Colt, NP, Cu?, Zn")

A. The logp is lowest for Mn?* in both [M(en):}** and [M(EDTA)]?* series (Mn?*
to Zn?")

B. The logp value for [Mn(EDTA)J* is lower than [Mn(en)s]**

C. The logp values increase in the series (Mn?* to Zn?*) for both EDTA and
“en” complexes

D. AS°remains nearly constant along the series

The option with the correct statements is

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

N

The correct set of reagents to effect the following transformation is

: 9/DH
EIDH CHO

TEMPO, NCS, CH2Cl2/H20 (pH 8.6)

MnOz2, acetone

CrQOs, H2S04, H20-acetone

TEMPO (cat.), NaOCI (cat.), NaClOz, toluene/phosphate buffer pH 6.8

iy N
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Assuming the molecules are static, the "°F NMR spectra of CIF3 (X) and CIFs
(Y) consists of

X: doublet and triplet; Y: singlet
X: singlet; Y: singlet
X: doublet and triplet; Y: doublet and quintet

w2

X: singlet; Y: triplet and quartet

A W N

O
O
O
@ 4 (Chosen Option)

A chromium carbonyl compound Cr(CO)s reacts with NaBHa4 to give A. The Lewis
base A reacts with another molecule of Cr(CQO)s to form compound B with the
release of CO. In another reaction, compound A reacts with BHa to produce C.

Compounds A, B and C, respectively, are

1. [Cr(CO)s(BH4)]", [(CO)sCr(BHs)-Cr(CO)s]- and {Cr(CO)4BaH1]
[Cr(CO)sH], [(CO)sCr-H-Cr(CO)s]” and [GHCO):BH:]"
[Cr(CO)s(BH4)]", [(CO)sCr-BHa-Cr{CO)s] and [Cr(CO)sBHa]
[Cr(CO)sHJ", [(CO)4Cr-H-Cr(CO)s]- and [Cr(CO)sBH4]-

ol ol
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