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Q.1 The major product formed in the following reaction

OMe

=z 0 M A

TR — ]

< * Ph/”\H (ii) CF4CO,H
Me3SiO

is:

(A)
O.__Ph
(J
0
B)
0s._0.__Ph
J
©)
Meo\;(:j/Ph
o.
(D)
O._OMe
(J
o]

Q.2 The major product fermed in the following reaction

O (i) TBDMSOTf

L NEts
HAN" H Ty MeO,C——CO,Me
o CHCI3, reflux
(iii) HCI

TBDMS = {-BuMeySi i
is:

GY)

Page 1 of 23



CO,Me
MeO,C

B)
ZMG
MeOZC\(i
|
N> "0
(©)
C02 Me
TBDMSO 0
H
)
COgMe
MGOZC z

TBDMSO

OTBDMS

Q.3 The major products P and Q formed in the following reactions

p cat. AICl,
0°C
are:
(A)
Br
Br
(B)
Br
(i .
Br
<€)

h
+ 2B . Q

Br
Br

Br Br
Br

Br
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Br

Br

(D)

Br
Br
Br

Br B
OC -~ X
B Br. B

Q.4 The major product formed in the following reaction

r

r r

- CHyy —22v2
Can’%( "M% "EGN, CH,CT,
HO | 25 °C
is:
(A)
/ C-H
CsHyq s
(B)
CeHy™ ™
CrHys
©)
SePh
C5H11)\f
C7H15
D)

Q.5 The major product formed in the following reaction

Page 3 of 23



’ HzSO4

h

MeO

is:

A)
0
B)
©
®»)

o

MeO

Q.6 The major products R and S formed in the following reactions

o)
Zn(BH _ KBH(sec-Bu)j
r n(BH4)2 W . S

0
are:

(A)
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A
AN

O and
/|\A/

HO H HO H
B)
0 and oF
JVK/ W
HO H HO H
©
g and
O
7
(D)

and

T
\ A\

ko

HO H - HO H

Q.7 The major product formed in the following reaction

iM

g' % 1. LDA, THE
-78°C

s 2 9
Ar)J\H
3. HCl

4. NalOy4
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is:

(A)

B)
OH O
Ar/ki/”\OH
©)
OH O
ArWOH
D)
QH 0]
Ar OH

Q.8 The major product formed in the following reaction

is:

(A)

‘7

OH

(B)
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©)

D)

»,//

"l//

' 'CHO
H

Q.9 The major product formed in the following reaction

HO
1. EtO
cat. Hg(OAc),
2. 200 °C
is:
(A)
Os_H
B)
OsH
©)
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Q.10 The major product formed in the following reaction

D)

1. 0304, ‘BuOH

COZMe acetone, HyO
NMO
2. TsOH

SiMes benzene, heat

is:

(A)
"~ QOAc
HO\©,COZMe
(B)
‘ CO,Me
HO™ ;
SiMGg
(©)
OAc
HO.,, ©,002Me
(D)

©,002Me
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Q.11 The major product formed in the following reaction

O« »S05CH,Ph KOH-Al,05

BnO CFzBrz
BnO" “/0Bn 'BUOH, CH,Cl,

OBn

is:

(A)
BnO
BnO""
B)
BnO
BnO"
©)
BnO
BnO"
D)

BnO
BhO""

Q.12 The major products T and U formed in the following reactions

O
T NH,OH.HCI AN NH,OH.HCI U
K2CO3 Br NaOEt

are:

(A)
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0

O*f\{ N~
N\Q and |/

(B)

<0 = -0
© |
(D) ’

/O N/O

Q.13 The major products T and U formed in the following reactions

0 0 0
/U\/ Ph /U\/
X L .Y
H,S04, HOAC NH, KOH, HyO

are:

(A)
| Ph Ph
o and X
N/ N/
(®B)
Ph Ph
ez
N N7
(©)
Ph Ph
o~ /
N N
(D)
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Q.14 The major product formed in the following reaction

® o
? 1 >—SHPh,BF,

KOH, DMSO
2. PhSeSePh
NaBH,
3. H,0,

is:

(A)

fe
®)

é
©)

%OH
(D)

T

Q.15 The major product formed in the following reaction

OMe
H+

—

oy

is:
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A)
OMe

-

(B)

{=o

©)

{ Yo

(D)

O

. Q.16 The increasing order of the pKa values for the given carbon acids A-D

0 O

/j\/kCF

A
is:

(A)
A<B<C<D

(B)
D<C<B<A

©)
B<A<C<D

(D)

) O O O O
; /U\/N02 MH )J\/U\O‘Et
B C D

D<C<A<B
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Q.17 The increasing order of stability of cations A-C

is:

(A)
A<B<C
(B)
C<B<A
(©)
B<C<A
(D)
A<C<B

Q.18 The total number of Anti-aromatic compounds is/are ?
S o O
Q MeO \
® o ULy ()
— N
: H
A 0
0]
N
N7 |
N
H

Z
\
=z

I NH,
L L
N"0 O
H
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Q.19 An organic compound exhibits the [M]+, [M+2]* and [M+4]* peaks in the intensity
ratio 1:2:1 in the mass spectrum, and shows a singlet at 8 7.49 in the 1H NMR spectrum
in CDCI3. The compound is:

(A)
é
Cl
B) /
é
Br
©)
CL,
Cl
D)
©i Br
Br

Q.20 The major product formed in the following reaction

~~CO2Et 1. NaCN, EtOH
2. HCl, H,0
A

.

is:

(A)

5

(B)
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CN
CO,H

©)

D)

Q.21 Among the following species, one that does not have square pyramidal shape is:
(A) XeOF4

(B) IFs

(C) [SFs)

(D) [XeFs]-

Q. 22 The calculated magnetic moment (in BM, rounded off to two decimal places) of a
Pm3* complexis __ ?

(A) 2.66 to 2.68

(B) 2.86 to 2.88

(C) 2.96 to 2.98

(D) 2.76 to 2.78

Q.23 The rate of the substitution reaction of [Co(CN)sCl]>- with OH- to give [Co(CN)s(OH)]
(A) depends on the concentration of [Co(CN)sCl]3- only

(B) is directly proportional to the concentration of OH- only
(C) is inversely proportional to the concentration of OH-

(D) depends on the concentrations of both [Co(CN)sCI]3- and OH-
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Q.24 Assertion (P): The total angular momentum for light atoms (low atomic number) is
obtained by Russell-Saunders coupling, whereas jj-coupling is used for heavy atoms
(high atomic number).

Reasoning (Q): The spin-orbit interactions are weak in light atoms (low atomic number)
and strong in heavy atoms (high atomic number). '

The correct option is

A) P is true but Q is false only
(B) P is false but Q is true
(C) P and Q are true; and P is the correct reason for Q

(D) P and Q are true; but P is NOT the correct reason for Q
Q.25 Point group of staggered ferrocene is:

(A) Dsd
(B) Dsh
(C) Cs

(D) Csn

Q.26 Incorrect statement regarding the Wackers process is:

(A) Catalysed by the combination of Pd(II) and Cu(II)
(B) Oxidizes olefins
(C) Homogeneous catalysis

(D) Takes place in basic conditions at high pressure of molecular oxygen

Q.27 Collman’s reagent is:
(A) [Cx(CO)s]>
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(B) Cox(CO)s
(C) Naz[Fe(CO)4]

(D) Li[Re(CO)s]
Q.28 In linear nitrosyl NOacts as a/an:

(A) One electron donor
(B) Two electron donor
(C) Three electron donor

(D) Four electron donor
Q.29 CO bond order is lowest in:

(A) Unreacted CO
(B) CO bonded to one metal
(C) CO bridging two metals

(D) CO bridging three metals

Q.30 The number of valance electrons provided by [Ru(CO)s] fragment towards cluster
bonding is:

(A)2
B)6
(©) 12

(D) 14
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Q.30 The number of valance electrons provided by [Ru(CO)s3] fragment towards cluster
bonding is:

(A) 2
®) 6
(©) 12

(D) 14

Q.31 The correct statement regarding the given halide clusters [Re2Cls]? and [Mo2Cls]*
is: ’

(A) Both have staggered conformations
(B) Both have eclipsed conformations
(C) [Re2Clg]?- have staggered conformation while [Mo2Cls]*-have eclipsed conformation

(D) [Re2Cls]? have eclipsed conformation while [Mo2Clg]* have staggered conformation

Q.32 Considering the quadrupolar nature of M-M bond in [Re:Cls]?, the M-M bond
order in [Re2Cly(PMezPh)4]+ and [Re2Cly(PMe2Ph)4] respectively are:

(A)2.5and 3.0
(B)3.0and 3.5
(C)3.5and 3.0

(D) 3.0 and 2.5

Q.33 The following reaction
Co(CO)g +H, — > 2[Co(H)(CO)4]

is:

(A) Oxidative addition
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(B) reductive elimination
(C) Insertion

(D) addition

Q.34 The reaction between [PACL]> and ethylene produces a new compound.
Compared to free ethylene, the C-C bond order of the product is :

is:

(A)1<2
®)<1

(C) No change
D) >2

Q.35 The compounds KzBa[C‘u(NOz)ls] and Cs2Ba[Cu(NO2)¢] will exhibit

(A) tetragonal elongation
(B) tetragonal compression
(C) tetragonal elongation and tetragonal compression, respectively

(D) tetragonal compression and tetragonal elongation, respectively

Q.36 For the conversion of cyclopropane to propene at 25 °C, the pre-exponential factor
4.3 x 101551, The entropy of activation (in J K-1 mol, rounded off to two decimal
places) is ? '

(Given: h =6.626 x 10-34J 5; kp=1.38 x 1023 J K-1; R = 8.314 J K-1 mol)

(A) 46.00 to 46.1
(B) 47.01 to 47.00
(C) 45.00 to 45.1
(D) 48.00 to 48.1
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Q.37 Liquid A and liquid B are completely miscible. At 25 °C, the vapor pressures of A
and B are 0.198 atm and 0.06 atm, respectively. The mole fractions of A and B in the
vapor phase for a solution containing 4 M A and 6 M B, respectively, are:

(A) 0.400 and 0.600
(B) 0.688 and 0.312

(C) 0.600 and 0.400
(D) 0.312 and 0.688

Q.38 2 L of a gas at 1 atm pressure is reversibly heated to reach a final volume of 3.5 L.
The absolute value of the work done on the gas (rounded off to the nearest integer) is
(__ ) Joules.

(A)154 to 155
(B) 151 to 153
(C) 155 to 156
(D) 170 to 171

Q.39 A bubble is expanded from a radius of 1.00 cm to a radiuns of 3.25 cm. The surface
tension of water is 71.99 N m-1. How much work is done in increasing the area of the
bubble ?

(A)-1.73J
B)-1.77J
(C)-1.757
(D)-1.80J

Q.40 3.00 mol of liquid mercury is transformed from an initial state characterized by 7;
=300 K and P; = 1.00 bar to a final state characterized by Tr= 600 K and Pr= 3.00 bar.
Calculate AS for this process (rounded off to two decimal places); = 1.81 x 104 K-1, p=
13.54 g om-3, and Cgy, for Hg(l) = 27.98 J molH K-1,

(A) 59.10 to 59.2 J
(B) 48.10 to 48.2 J
(C) 68.10 to 68.2 J
(D) 58.10 to 58.2 J

Q.41 The normal boiling temperature of benzene is 353.24 K, and the vapor pressure of.
liquid benzene is 1.19 X 104 Pa at 20.0°C. The enthalpy of fusion is 9.95 kJ mol-1, and the
vapor pressure of solid benzene is 137 Pa at -44.3 °C. Calculate the triple point
temperature (K).
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(A) 267
(B) 287
(C) 277
(D) 267

Q.42 Calculate the translational partition function (rounded off to two decimal places)
for Ar confined to a volume of 1.00 L. at 298 K.
(Given; mass of Ar =6.63 x 10-83g, /=6.626 x 10-34J s; kp=1.38 X 10-2 J K1)

(A) 2.43 x 102 t0 2.45 x 1029
(B)2.63 x 1029 to 2.65 x 102
(C)2.53 x 1029 to 2.55 x 10%
(D)2.33 x 109 to 2.35 x 1029

Q.43 Consider the interconversion of the “boat” and “chair” conformations of

cyclohexane:

Boat

The reaction is first order in each direction, with an equilibrium constant of 104, The
activation energy for the conversion of the chair conformer to the boat conformer is 42
kJ/mol. Assuming an Arrhenius preexponential factor of 101251, the expected observed
reaction rate constant at 298 K if one were to initiate this reactlon startlng with only the
boat conformer is s,

(Given: R =8.314 J K- mol-!)

~ [/

kg Chair

(A)5.34 x 108
(B) 4.34 x 108
(C)6.34 x 108
(D)7.34 x 108

Q.44 A maximum in the rate constant for electron transfer (~ 2.0 X 109 s-1) occurs when
-AG® = 1.20 eV. Given this observation, estimate the rate constant (---—-- s1) for electron
transfer when 2-naphthoquinoyl is employed as the acceptor for which -AGe = 1.20 eV.
(Given; 1 = 6.626 x 10-34J s; kp= 1.38 x 10-23 J K1)

(A)2.5x 107 to0 2.7 x 107
(B)3.5x 107 to 3.7 x 107
(C)4.5 x 107t0 4.7 x 107
(D)5.5x 107 to 5.7 x 107

Page 21 of 23



Q.45 Acceptable wave functions for a quantum particle must be

(A) odd
(B) even
(C) single-valued

(D) multiple-valued

Q. 46 154 and 1sp are the normalized eigenfunctions of two hydrogen atoms Ha and Hsg,
respectively. If S = (1sa[1sp), the correct option is

A)s=1
B)S=0
(C) S = imaginary constant

D)0<8S<l1
Q. 47 The packing efficiency (in %) of diamond cubic crystal structure is approximately

(A) 74
(B) 68
(C) 34

D) 52
Q. 48 Which of the following is correct regarding orthorhombic system

A)ya=B=y=90°C
B)a=p=900°C;y=120°C

©C)o#£PB#y#900C
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D) B#a=y=90°C

Q. 49 A solution containing a metal complex absorb at 480 nm with molar extinction
coefficient of 15000 L mol! cm-1, If the path length of cell is 1.0 cm and transmittance is
20.5%, the concentration (in mol L-1) of metal complex is

(A) 1.4 x 105

(B) 2.3 x 105

(C)4.6 x 103

(D) 8.8 x 10~

Q.50 The temperature dependence of the rate constant for a second-order chemical
reaction obeys the Arrhenius equation. The SI unit of the ‘pre-exponential factor’

is:

(A) sl

(B) m3mol-! 5!

(C) mol m-3 -1

D) (m3 mol-1)2 s
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Answer Key

Written Examination of Faculty Recruitment
Chemistry (Level 12) (UR Category)

1) Ql A 26) Q26 D
2) Q2 B 27) Q27 C
3)Q3 C 28) Q28 C
4) Q4 D 29) Q29 D
5) Q5 B 30) Q30 D
6) Q6 A 31) Q31 B
7)Q7 A 32) Q32 C
8) Q8 D 33) Q33 A
9) Q9 C 34) Q34 A
10) Q10 C 35) Q35 C
11) Q11 B 36) Q36 A
12) Q12 B 37) Q37 B
13) Q13 A 38) Q38 B
14) Q14 C 39) Q39 A
15) Q15 A 40) Q40 D
16) Q16 A 41) Q41 C
17) Q17 C 42) Q42 A
18) Q18 X 43) Q43 B
19) Q19 C 44) Q44 A
20) Q20 D 45) Q45 C
21) Q21 D 46) Q46 D
22) Q22 A 47) Q47 C
23) Q23 D 48) Q48 A
24) Q24 C 49) Q49 C
25) Q25 A 50) Q50 B



