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Section A: Q.1 - Q.10 Carry ONE mark each.

(J. ] The reagent required for the following transtformation
0
COsH
@/U\”%EDEH . g\/\ 2
13
(A) | NaBH,
(B) | LLAIH,

(C) | H,B*THF

(D) | Zn(Hg)/HC]

CY

2140

LOLLEGE.
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Q.2 The major product tormed 1n the tollowing rcaction
O :
- (2) HoO5 F NaQH

1S

(A) Y

(B) Ve

() e

CY 3140
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(J.3

(A)

The major product tormed 1n the tollowing rcaction

- CHO
\ T
Q

1S

conec. NaOH (ag)

CHO

refl i

=

(B)

(D)

CY

4140

LOLLEGE.
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(0.4 The major product tormed 1n the tollowing recaction

K+0,—
1S

(A) | K,0

(B) | K,0O,

(C) | KO,

(D) | K,0,

o

57410

LOLLEGE.
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(2.3 Which onc of the following options 1s best suited for effecting the
transtormation?
Q/EHEJ _ fo J/C:EJEH
HO™ ;[
(A) | MnO, l
(B) | DMSOQ, (CQOCl),, Et,N
(C) | Al(Oi-Pr), o —
(D) | Ag,O/NH,OH
=

6/40

LOLLEGE.
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(2.6

g s weihe s o
The structure ol [XeFq|™ 15

(A) | cubic

(B) | hexagonal bipyramid .
(C) | squarc antiprism

(D) | octagonal

CY

140
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Q.7 Among the tollowing, the compound that forms the strongest hydrogen bond 18
(A) | HF o
(B) | HCI
(C) | HBr
(D) | HI

(2.8 Among the following, the biomolecule with a direct metal-carbon bond 18

(A) | cocnzyme B,

(B) | nitrogenase

(C) | chlorophvll

(I2) | hemoglobin

CY &40

LOLLEGE.
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0.9 | For the reaction

H,PO; (ag) + OH (ag) — HPO: (aq) + H,(g)

the rate expression is &[H,PO, JJOH | . If the concentration of H,PO; is

doubled, the rate 1s

(A) | tnpled

(B) | halved

(C) | doubled

(D) | unchanged

Q.10 The nature ol interaction involved at the gas-solid interface n physisorption 1s

(A) | 10mic

(B) | van der Waals

(C) | hydrogen bonding

(D) | covalent

CY 940

LOLLEGE.
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Section A: Q.11 — Q.30 Carry TWQO marks each.

(.11 The major product formed 1n the lollowing reaction

Ph
Me u . NaCM

H OTs
e

-

acetone, A

15

(AJ Fh

{B) Fh
e H

[vle

©)| e

NG
Me

(D) Me
Ph R

Wil

CY [4)/2H0)

LOLLEGE.
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().12

An organic compound having molecular formula CoH 190> exhibits the

tollowing spectral characteristics:
'HNMR: 8 9.72 (t, 1H), 7.1 (d, 2H), 6.7 (d, 2H), 3.8 (s, 3H), 3.6 (d, 2H)

IR: <1720 em™

The most probable structure ot the compound 18

()

(B)

(C)

e 0
Me T

(12)

CY

| Li<H)

LOLLEGE.
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()13 The major product tormed 1n the reaction of (25,3R)-2-chloro-3-phenylbutane
with NaOEt in EtOH 18
(A) | (E)-2-phenyl-but-2-ene
(B) | (£)-2-phenyl-but-2-cne
(C) | 3-phenyl-but-1-ene
(D) | (2R, 3R)-2-cthoxy-3-phenylbutanc
=

| 244H)

LOLLEGE.
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Q.14 The major product tormed 1n the tollowing rcaction
" NaOMe
Br Bes s O T
% MeOH
13
(A) !
Br-. \\IGME
B L
a5
Br Ohe
{C} \f,ﬁm\erME
O
(D) 7
=18 H\VJ‘JME
N
=

| 3/4H)

LOLLEGE.
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Q.15 The reactivity ot the enol derivatives
OLi OSiMe; OZnBr
%C}Et Z ™ OE f)\DET
| 11 [11

towards benzaldehyde lollows the order

(A) | I>11>III

(BY |[IIT >II > 1T

(CYy | IL>1 > III

(D) | I> 11> 11

Q.16 All possible lattice types arc observed 1n the

(A) | cubic crystal system

(B) | monoclinic crystal system

(C) | tetragonal crystal system

(D) | orthorhombic crystal system

CY | 4/4H)

LOLLEGE.
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L 2 .
Q.17 The structure types of B,,H,,” and B,,H,, , respectively, are

(A) | close and nidoe

(B) | nido and arachno

(C) | redde and close

([2) | closo and grachno

Q.18 The ground state and the maximum number ol spin-allowed electronic

o ; : . 2 :
transitions possible 1n a Co™ tetrahedral complex, respectively, arc

(A) | *A, and 3

(B) | *T) and 2

(C) | Az and 2

(D) | "T; and 3

CY | 5/4H)

LOLLEGE.
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(2.19 The correct statement about the geometrics of BH,” and NH," based on valence

shell electron parr repulsion (VSEPR) theory 1s

(A) | both BH," and NH," are trigonal planar

(B) | BH," is lincar and NH, " is trigonal planar

(C) | BH,” is trigonal planar and NH, is linear

(D) | both BH," and NH," are linear

(.20 The order of increasing CO stretching frequencies in [Co(CO),] , [Cu(CO).],

[Fe(CO),]" and [Ni(CO),| is

7
-

(A) | [Cu(CO),]" < [NI(CO),] < [Co(CO),] < [Fe(CO),]

(B) | [Fe(CO),]™ < [Co(CO),]” < [Ni(CO),] < [Cu(CO),]

5
o

(©) | [Co(CO),] < [Fe(COY,]" < [Cu(CO)Y,]" < NI(CO),]

L | R L . e ™= ———— -

(D) | [Ni(CO),] < [Cw(CO),]" < [Co(CO),] < [FE(COME

CY | 43/2H0)

LOLLEGE.
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Q.21 The reaction ot 2. 4-dinitrotluorobenzence with hydrazine produces a vellow
orance solid X used for the identification of an organic functional eroup (.
X and G, respectively, are
(A)
and carboxylic acid
(B)
and aldchydc
(C) | HN-D
N
s
| i and  aldehyde
NO,
(D) | HN-R
N
‘ and carboxylic acid
NO.
= | Ti40)

LOLLEGE.
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()22 The stability of adducts H,B-PF,, H,B-NMe¢,, H.B-CO, H,B-OMc, follows the
order
(A) | H:B-OMe, < H,B-CO < H;B-PF; < H.B-NMe,
(B) | H,B-PF, < H,B-CO < H,B-NMeg, < H,B-OMe,
(C) | H;B-CO < H;B-PF; < H;B-NMe, < H.B-OMe,
(D) | H.B-PF, < H,B-CO < H;B-OMe, < H.B-NMe¢,
4

| &42H)

LOLLEGE.
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()23 The spacing between successive rotational energy levels of a diatomic
molecule XY and 1ts heavier 1sotopic analogue XY varies with the rotational
quantum number, J, as

(A) A
i
|
()
(B)
-
(C)
e
(1) A
hy|  XF
| |
I-:; r F
- XY
() >
[} ¥
= 19/40)

LOLLEGE.
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Q.24 The ratio of the 2p — s transition ¢nergy in He to that in the H atom
15 closest to
(A) | ]
(B) | 2
(C) | 4
(D) | 8
o 20/40)

LOLLEGE.
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i A The phase diagram of water 18 best represented by
(A)
T:
P
(B)
P.
-
(C)
N
P
(D)
ol
-
4

2140

LOLLEGE.
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Q.20

Capillary W contains water and capillary M contains mercury. The contact
aneles between the capillary wall and the cdee of the meniscus at the air-hiquid
intertace in Wand M are £, and &,, , respectively.

The contact angles satisty the conditions

(A)

g, >90° and &,, =90’

(5)

G, % 00 wad 2, )

(C)

B, <90° and 8,, > 90°

(D)

A, <90 and 6,, <90°

CY

22040

LOLLEGE.
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Q.27 The Maxwell-Boltzmann distnbution #(v ) ol one-dimensional velocities v

at temperature 118

i
‘Given: A 1s a normalization constant such that J ,f(lg.} fflf"l,_. = 1, and k 5 18 the

Boltzmann constant]

(A) | Aexp(—mv: / 2k ,T)

(B) Aexp{—ﬁwi [ Kgl')

(C) | Av? exp(—mv? / 2k, T)

(D) | Av; exp(—mv} /kpT)

CY 2340

LOLLEGE.
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(0.25 The potential tor a particle 1n a onc-dimensional box 18 g1ven as.
Vix)=0 for 0=x< L, and V(x)=oc elsewhere.
The locations of the mternal nodes ol the eigenfunctions v, (x), n=2, are
[Given: m 18 an integer such that O<m < n |
(A | m+l
X = .
M
(B) Iz,
x=—0L
1
({-) 11
x= L
i1+
(1) m+
X = L
i1+ 1
o

24540

LOLLEGE.
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()29 The number of CO stretching bands 1n the infrared specttum of Fe(CO ) 18
(A) | ]
(B) | 2
(C) | 3
(D) | 4
o 25140

LOLLEGE.
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Q.30 The standard Gibbs frece eneregy change for the reaction

H,O (g) — H, (g) + 50, (g)
at 2500 K is +118 kJ mol™.
The cquilibrium constant for the reaction 18
(Given: R=8.314J K ' mol']

(A) | 0.994

(B) | 1.006

(C) | 3.42x 107

(D) | 292.12

o

26,40

LOLLEGE.
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Section B: Q.31 — Q.40 Carry TW( marks each.
(.31 Among the lollowing, the reaction(s) that favor(s) the formation ol the products
at 25 °C 1sfare
(A) O 0
| e el | + PhOCH
Me”ﬂ“crph Me)\{jw
(B) o NH., O /[”’““]
; —_— # OH
ME’EL\{T’EHW O/ e H R S
(C) 0 o _~_NH,
Me™ N Me™ “CI -
(1) 2 Q
" | H,0 - ' -
F‘h/LHﬁF'h ¢ F,hf“nﬂH e
CY 27140

LOLLEGE.
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()32 Among the tollowing, the correct statement(s) 1s/arc:

(A) | The first pKy of malonic acid 18 lower than the pK, of acetic acid while 1ts

second pKy 18 higher than the pKy of acetic acid.

(B) | The first pKa of malonic acid is higher than the pKj of acetic acid while its

sccond pKy 1s lower than the pKj ot acetic acid.

(C) | Both the first and the sccond pRys of malonic acid arc lower than the pKy of

acetie acid.

(D) | Both the first and the second pKas of malonic acid are higher than the p&, of

acetic acid.

CY 28540

LOLLEGE.
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(J.33 The compound(s) that participate(s) in Diels-Alder reaction with
malcic anhydride 18/arc
(A) OH
~n
g
® |0
=0
ol Fi g
@)Y
N
H
CY

29740

LOLLEGE.
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Q.34 Among the tollowing, the suitable route(s) tor the conversion of benzaldehyde
to acctophenone 18/arc
(A) | CH,COCI, anhydrous AlCI,
(B) | (1) HS(CH,),SH, F.B+OFEt,; (1) n-BuLi; (111) Mel; (1v) HeCl,, CdCO,, H>0
(C) | NaNH,, Mel |
() | (1) McMgBr; (1) ag. acid; (111) pyridinium chlorochromate (PCC)
=

34

LOLLEGE.
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JAM 2022
(135 The reaction
Ephﬂ =
H-r-',._ I Iﬁﬁ_'.H Me
= _ —x\_FJHNPFrhE
PP |G ~
3 | F}F"hg
=
Ve Cl
imvolve(s)
(A) | migratory 1nscrtion
(B) | change 1n electron count of Rh from 18 to 16
(C) | oxidative addition
(I2) | change in clectron count of Rh from 16 to 18

CY

31440
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(2.30 The reason(s) tor the lower stability of S1,H, compared to C,H, 18/arc
(A) | silicon 1s more electronegatuve than hydrogen
(B) | S1—S1 bond 15 weaker than C—C bond
(C) | S1—H bond 1s weaker than C—H bond
(L)) | the presence of low-lying d-orbitals in silicon
'

32040}
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Q.37 For an N-atom nonlincar polyatomic gas, the constant volume molar heat

capacity C, ,, has the expected value of 3(N — | )R, based on the principle of
cquipartition ot enerey. The correct statement(s) about the measurcd value of

. . IRFArE

(A) | The measured €, ., 1s iIndependent of temperature.

(B) | The measured C

v 18 dependent on temperature.

(C) | The measured C

~ N FE

1s typically lower than the expected value.

(12) | The measured ., . 18 typically higher than the expected value.

T

(.38 Zinc containing enzyme(s) is/are

(A) | carboxvpeptidasc

(B) | hydrogenasc

(C) | carbomc anhydrase

([2) | urcasc

CY 33740}

LOLLEGE.
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(). 55 The conversion of ICI to IC1" involve(s)

(A) | the removal of an clectron from a ™ molecular orbital of ICI

(B) | an increase in the bond order from | in ICl to 1.5 in ICI”

(C) | the formation of a paramagnctic Specics

(D) | the removal of an electron Irom a molecular orbital locahzed

predominantly on C]

(.40 The common point defect(s) 1n a solid 1s/arc

(A) | Wadsley defect

(B) | Schottky delect

(C) | Suzuka detect

(12) | Frenkel defect

CY 34040}

LOLLEGE.
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Section C: Q.41 — Q.50 Carry ONE mark each.

Q.41 Among the following

the number of aromatic compounds 1s

in the reaction

HEr

J'GHE 1T eqguivalent)
1o

15

(.42 The number of stereoisomers possible lor the major product formed

CY

33040}

LOLLEGE.
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(2.43 The number ot sienals observed 1n the 'H NMR spectrum of the compound

i

1S

Q.44 The reaction of 122 ¢ of benzaldehyde with 108 ¢ of phenylhvdrazine

gave 137 g of the product
Za %
A, O

\,r? ‘*N*W

LB

The vield of the product 1s Yo. (round off to the nearest integer)

(.45 The B—-B bond order in B, 1s

f : : : o
(2.46 The number of unpaired clectrons i [Co(H,O) |7 18
(.47 The number of significant figures in 5.0820 x 10 is
CY 16440

LOLLEGE.
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(2.48 The d spacing for the first-order X-ray (A = 1.54 A) diffraction event ol metallic

ron (fee) at 268= 20.27 15 A. (round off to three decimal places)
(2.49 The volume traction for an clement 1n an foce lattice 18

(round off to two decimal places)

(.50 A steady current of 1.25 A 1s passed through an electrochemical cell for
1.3 husing a 12 V battery. The total charee, Q, drawn durine thi1s process

15 Coulombs. (round off to the nearest integer)

N T T N IR N SR

CY 37140
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Section C: Q.51 — Q.60 Carry TWO marks each.

(0.51 The specitic rotation ot optically pure (R)-1-phenylethyvlamine 13
+40 (neat, 20 "C). A synthetic sample of the same compound 15 shown
to contain 4: 1 muxture of (&)- and (K)-cnantiomers.

The specific rotation of the neat sample at 20 “C 18

(round off to the nearest integer)

(.52 The number of B particles emitted in the nuclear reaction “25U — “35Pb
18
()53 Iron 15 extracted trom 1ts ore via the reaction

Fe,0,+3 CO — 2 Fe + 3 CO,

The volume of CO (at STFP) required to produce 1 kg of 1ron

IS ~ Iiters,

(round off to the nearest integer)

L Given: Atomic wi. of PFe = 56; assume STP to be O °C and 1 atm]|

Y 38140

LOLLEGE.
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(204 Total degeneracy (number of microstates) for a Ti™ ion in

spherical symmetry 18

(2.33 A galvanic clectrochemical cell made of Zn"~*/Zn and Cu”*/Cu half-cells
produces 1.10 V at 25 °C. The ratio ol [?ﬂn2+| LO |Cuz+| 1s mamtamed at 1.0.
The AG® for the reaction when 1.0 mol of Zn gets dissolved 1s _ kJ.

(round off to the nearest intecer
5 i) 5

[Given: Faraday’s constant = 96485 C mol ']

(0.56 At constant volume, 1.0 kJ of heat 1s transterred to 2 molces of an 1dcal gas at

I atm and 298 K. The lnal temperature of the 1deal gas 15 K.,

(round off to one decimal place)

(Given: R=8.314J K 'mol ']

(37 Twao close lying bands 1in a UV spectrum occur at 274 nm and 269 nm. The
; g 1 S g A T P T . r : '_[
magnitude of the cnergy gap between the two bands 18 cm .

(round off to the nearest integer)

CY 3940}

LOLLEGE.
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(2.3 The pH of an aqueous buffer prepared using CH.COOH and CH,COO Na'
is 4.80.

o JCHLCOHY | o= [CRCO0OH]
The quantity ' ' 18

[CH,COOH]

(round off to three decimal places)

{Given: pK, of CH,COOH 1n water 18 4.73]

(). 3Y At constant tempcerature, 6.40) ¢ of a substance dissolved 1n /s g of benzence
decreases the vapor pressure ol benzene from 0.125 atm o 0.119 atm.

The molar mass of the substance is g mol~".

(round off to one decimal place)

[Given: Mol. wt. of benzene = 78 g mol ™|

(2.60) For a van der Waals gas, the critical temperature 18 130 K and the

critical pressure is 3x10° Pa. The volume occupicd by cach gas

-

§ i |
maolecule 18 e

(round off {o two decimal places)

(Given: R =8314 ] mol™ K™, Ny = 6.023x10% |

CY )40

LOLLEGE.



