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CSIR-UGC-NET Chemical Science (15-12-2019)

Q.21 - Q.60 MCQ, carry TWO marks each (for each wrong answer: -0.5).

You are required to Answer Maximum 35 Questions.

21. Choose the correct statements for oxymyoglobin and cytochrome-P,z, (resting

state) from the following:

[P] Both contain dianion of protoporphyrin-IX

[Q] They have same fifth-ligand bonded to metal centre from the protein

backbone

[R They contain single active site

[S] They contain metal ion in +3 oxidation state

(a) P,Qand R (b)P,Rand S (c)P,Qand S (d) Q and R only
22.  The hydrogen atomic orbital given by Nr?e"/320(3 cos?0 — 1) represents

(a) 2p orbital (b) 3p orbital (c) 3d orbital (d) 4d orbital

23.  The major product formed in the following reaction is

O’Br t-BUOK

o

"'Br

(a) O/Br (b) © () ©'\\O\‘Bu (d) O/O\tBu
w,o/tBu

24.  The major product formed in the following reaction is

N
)2

e} CF3CO,H

MeO
0]

(a) m o (b)
MeO
MeO
(c) 0 (d) @
JoRY :
10) (@]

25.  The correct match of >*C-NMR chemical shift values (8§ ppm) for pyridine is

4 C2 C3 C4
X3
| A2 (@) 136 ; 124 ; 150
(b) 124 ; 150 ; 136
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2

P

26.

27.

28.

29.

30.

31.

32.

(¢c) 150 ; 124 ; 136

(d 150 ; 136 ; 124
The value of a physical variable was found to be 196,198,194,199 and 198 in a
set of five independent measurements. The average value and the standard
deviation would be closest, respectively, to
(a) 198 and 2 (b) 197 and 4 (c) 197 and 2 (d) 198 and 4
The ion having the highest bond order is
(a) NO* (b) 0" (c) No* (d) C*

The major product formed in the following reaction is

[/ ﬁ\ (PhCOO

S
CGHG heat
MO (S al . )
/ \
(\g’ s Br
S
The expected number of v¢o bands in the IR spectra of fac-[Mo(PPhj3);(C0);] and

Y

trans-[Mo(PPh;),(CO),] are, respectively
(a) one and one (b) two and two (c) two and one (d) three and one

. b

L.

The Miller index for the plane as shown in the figure and parallel to the c-axis, is

(a) 110 (b) 120 (c) 210 (d) 220
In IR spectrum, recorded neat, compound shows a strong and broad band at
3300 cm ™. The band becomes sharp and shifts to 3600 cm™! when the spectrum
is recorded in CCl, at high dilution. This proves that the compound has

(a) OH group, which is involved in intramolecular H-bonding

(b) OH group, which is involved in intermolecular H-bonding

(c) a terminal alkyne group

(d) OH group, present in severely sterically hindered environment

Correct order of molar extinction coefficient values of the visible absorption bands

for the following species is
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(@) [Cr(H,0)¢]** > [Mn(H,0)¢]?* > Chlorophyll > [NiCl,]%~

(b) Chlorophyll > [NiCl,]*~ > [Cr(H,0)¢]** > [Mn(H,0)¢]**
(c) [NiCl,]*~ > Chlorophyll > [Cr(H,0)¢]*" > [Mn(H,0)4]%*
(d) Chlorophyll > [Cr(H,0)¢]** > [NiCl,]*" > [Mn(H,0)q]%

33. The cell potential (in V) of Ag/AgCl/KCl electrode connected to the standard
hydrogen electrode at 298 K is closest to
(Given E°sgci/ag,ci-y) = 0.222 V and assume that the activity of KClis 0.01)

(a) 0.197 (b) 0.297 (c) 0.340 (d) 0.440
34. Consider the entropy changes in a system undergoing transformation, as depicted
in the diagram below

AS, AS,

25°C — "1 o 500 —————2 = 75°C

AS

The correct statement among the following is

(a) AS; = AS, and AS # AS; + AS, (b) AS; > AS, and AS # AS; + AS,
(c) AS; = AS, and AS = AS; + AS, (d) AS; > AS, and AS = AS; + AS,
35.  Consider four species P, Q, R and S.
+
p + o KLH_ ¢

Oxidation of P with R in an acidic medium gives S. P, Q, R and S are, respectively

P Q R S
(@) S,04% ; I ; KlO; and 0,2
() S,04,>~ ; KIOz ; I, and S0,%”
(¢) S,0;% ; KIO; ; I, and S,0.%

(d) s,0,%~ ; KIOz ; I, and S0,%"
36. The common hapticity observed for coordination of C;, to a metal center is
(a) 2 (b) 4 ()5 (d)6
37. For an octahedral Cu’* complex depicting axial EPR spectrum (g, > g, ), the
geometry of Cu’?* and the orbital containing the unpaired electron are, respectively
(a) Tetragonally elongated, dy2_y2 (b) Tetragonally compressed, d,2
(c) Tetragonally elongated, d,2 (d) Tetragonally compressed, dyz_yz

38. A liquid of density 1.1 g cm ™3 climbs to a height of 5.0 cm when a capillary with
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internal radius of 0.2 mm is dipped into it. The surface tension (in Nm~') of the

liquid is closest to

(a) 0.05 (b) 0.108 (c)0.018 (d) 0.005
39. Identify from following, the product(s) of K-electron capture by the nucleus is/are:
P Q Q
" neutron “neutrino ~ positron
(a) P only (b) Pand Q (c) R only (d)Qand R

40. The correct order for the rate of thermal decarboxylation of the following

compounds is

P Q R
(. ;
| Ej\/
@ N” > COM N7 COH
@ R > Q > P b)) R > P > Q
¢ P >R > Q d Q > R > P
41. TRUE statement for the following transformation is
[AS A / ¢}
@ i O?Q\A\o . 5 ?o
O
(a) AH® and AS° are positive (b) AH® and AS°® are negative
(c) AH° is positive and AS° is negative (d) AH® is negative and AS® is positive

42. The most stable vanadium species in aqueous medium is
(a) [V(H20)s(OH)]?*  (b) [VO(H,0)s]** () [VO(H,0)s]*  (d) [V(H20),(0H),]**

43. The major product formed in the following reaction is

t-BuO,C CF4CO,H 0]
NHCbz - p ~ )1}3
MeO Cbz=pPh” SO
(a) t-BuO,C (b) t-Bu0,C
NH» NHCbz
MeO HO
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(c) HO,C (d) HO,C
NH, NHCbz
MeO MeO
44. The frequency of O—H of stretch occurs at ~3600 cm™!. The O—D stretch
frequency (cm™') would be closest to
(a) 3000 (b) 2600 (c) 1800 (d) 900
45. For the complex shown below in non-fluxional state, the expected *'P{'H}-NMR
resonance(s) is/are [*'P: I = 15|
o) Ph (a) one singlet
o (b) one doublet
IthP—_I,r.\CO (c) two singlets
FPhy (d) two doublets
46. If the rate constant for a base catalysed ester hydrolysis reaction is
0.20 L mol~'s~1, half-life (in s) of the ester would be closest to
(Given:[ester], = [base], = 0.05 mol.L™1)
(a) 40 (b) 100 (c) 140 (d) 200
47. The correct match for the drug molecules in the Column-I with their medicinal use
in column-II is
Column-1I Column-II
o) Ilft
P. /©)J\o/\/N\Et i. | Anaesthetic
H,N
Procaine
(0]
Q OH ii. | Anticoagulant
(LT
0" 0O
Warfarin
P Q R
(a i ;1 ;i
(b) i ;1 ;i
(¢) ii ; 1 ;i
(d i ;oo il
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NHz |,
R. Ph#N’ 9 5 iii. | Antibiotic
P=oN
(0]
CO,H
Cephalexin
48. Molar composition of a mixture of P and Q at equilibrium is 3 : 1 (P : Q). A small
disturbance in composition results in change of chemical potential of P by
10 ] mol~1. The chemical potential of Q will change (in ] mol™!) by:
(a) 30 (b) 3.3 (c) =30 (d)—3.3
49. The magnitude of bond angles in gaseous NF; SbF; and SbCl; follow the order
(a) NF; > SbF; > SbCl; (b) SbCl; > SbF; > NF;
(¢) SbF; > SbCl; > NF; (d) NF; > SbCl; > SbF;
50. The major product formed in the following reaction is
02N©~002H i o -
Raney Ni, rt
@) HzNOCOZH ®) ozN—Q-CHZOH
©) HzN@CHZOH ) HZN-©-002H
51. A cube does not have the symmetry element
(@) C; (b) Cs (c) C4 (d) Co
52. The pair of light source and atomizer resulting highest sensitivity to atomic
absorption spectrometric measurement is
(a) Hg lamp; nitric oxide flame
(b) Hg lamp; graphite furnace
(c) Hollow cathode lamp; graphite furnace
(d) Hollow cathode lamp; acetylene-nitric oxide flame
53.  In common glass electrode, alkaline error caused at pH > 10 is least for
(a) 0.01 M NacCl (b) 1.0 M NaCl (c) 1.0 M LiCl (d) 1.0 M KClI
54. Pair of lanthanide ions which show significant deviation between the experimental
and calculated magnetic moments, considering contribution from the ground state
only is (given pegr = g J(J + 1)]V2)
(a) Gd3* and Lu3*  (b) Sm3* and Tb3* (c) Eud*and Tb3*  (d) Sm3* and Eu3*
Tiruchirappalli — 620 024 www.csircoaching.com ajchemacademy@gmail.com

Q ® o


http://www.csircoaching.com/
mailto:ajchemacademy@gmail.com

CSIR-UGC-NET Chemical Science (15-12-2019)

55. The major product formed in the following reaction is

OTs
PhSNa
DMF
NO,
() SPh (b) «SPh (c) OTs (d) OTs
NO, NO, NO, SPh

56. The major product formed in the following reaction is

)
Ej/\/ hv
0 D) ? HO

57. E1cb mechanism is followed in the reaction of
(a) 2-bromopentane with t-BuOK to give pent-2-ene
(b) nitromethane with benzaldehyde in the presence of KOH to give [-nitrostyrene
(c) bromobenzene with NaNH,, to give aniline
(d) p-chloronitrobenzene with NaOMe to give p-nitroanisole
58. Consider a two-level system in which the excited state, separated from the ground
state by energy ¢, is doubly degenerate. The fraction of the molecules in the excited
state, as T — oo, is
@3 (b); ©3 @1

59. The correct order of basicity of the following anions is

P Q R S
© © S S
CH,NO, CH,CN o COO
Os5N NO,
NO, NO,
Tiruchirappalli — 620 024 www.csircoaching.com ajchemacademy@gmail.com

Qo D ©


http://www.csircoaching.com/
mailto:ajchemacademy@gmail.com

CSIR-UGC-NET Chemical Science (15-12-2019)

(a Q > P > R > S ® S >Q >R > P
¢ R >SS > Q > P d Q >P > S > R
60. The titration of 4.4 g of a polymer having carboxylic acid end group requires
11 mL of 0.02 M NaOH. The average molar mass (in kg mol™!) of the polymer is
(a) 40 (b) 20 (c) 15 (d) 10
Q.61 — Q.120 MCQ, carry FOUR marks each (for each wrong answer: -1).
You are required to Answer Maximum 25 Questions.
61. The rate-determining step in the catalytic synthesis of acetic acid by Monsanto
process is
(a) oxidative addition of CH3I to [RhI,(CO),]~
(b) migration of CH5 group to CO of [Rhl;(C0O),(CH3)]~
(c) loss of CH;COI from [Rhl;(C0O),(COCH3)]™
(d) coordination of CO to [RhI;CO(COCH;3)]~
62. The rate constant of a second order reaction 2A — Z is Kk,. If the initial
concentration of the reactant is a, and the concentration of the product at time t is
X, then a linear function of t with the slope k,a, is
@ (Z5) ®) © 55 O (o5=)
63. The major product P and the by-products Q formed in the following reaction are
OH \g
\)\(\ » P + Q
OH 2. P(OMe)s, A
P Q
(@ ~~Xx . ; (0, S=P(0OMe);
(b) >~ X ; 0=C=S,0=P(0OMe);
(c) _/:\_ ; CO,, S=P(OMe),
(d) _/:\_ ; O=C=S, O=P(OMe);
64. Choose the equilibria from the following that are NOT favoured to go to right
Tiruchirappalli — 620 024 www.csircoaching.com ajchemacademy@gmail.com
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[P] As,Ss+5 HgO As,O5 + 5 HgS

[Q] La,(COj3); + Bi,S; La,S; + Biy(CO3);

[R] CdSO4+ CaS CdS + CaSO,

[S] BeF, + Hgl, Bel, + HgF,

(a) Pand Q (b) Pand R (c)Qand R (d)QandS

65. The correct absolute configuration of the following compounds is

I I

(_/_\_> =
0 >0 ® M oS
o © P : R
II @ P s

66. The compound that shows peaks in the EI mass spectrum at m/z 121,105,77,44
is

(a) 5 (b) ~OsNH, (c) 'L\ (d) H\H/H
[ j [j O
CHO

67. The major product formed in the following reaction is

o
O)K (-P)sSis_
TiCl, -
0
0
(a) Si(i-Pr)s (b) Si(-Pr)s
Si(i-Pr)3
Si(i-Pr);
0
© . @

68. The major products P and Q in the following reaction sequence are

H,0,/NaOH b NH2NH>
> — >
AcOH

0]
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OH
(a)

. : 20 “, JOH
e .0 N o .
0 0]

(b)

69. Match the items in Column I with those of Column II
Column-I Column-II
(species) (structure/properties) P Q R S
P. | NaH i. | polymeric chain (@ iv ; 1 ; 1 ;i
Q. | BeH, ii. | interstitial hydride M)y 1 ; v ; 1 o 1
R. | HfH; 44 iii. | tricapped trigonal prismatic (c) iv ; 1 ; i ; 1il
S. | [TcHq]?~ iv. | saline hydride (d v ;1 5 ouo; o
70. The degeneracy of the state having energy :Z:; for a particle in a 3-D cubic box of
length L is
(a) 4 (b)3 (c) 2 (d)1
71.  The spatial part of the dominant resonance structure of the LiH molecule is (only
valance part of the wavefunction is shown)
(a) 2s(r1) 28y (12) (b) 25y, (r1) sy (ry) + 2syi(rz) 1sy(ry)
(c) 2s1i(r1) Isy(rz) — 2s1i(r2)1sp(ry) (d) 1sy(ry)1sy(ry)
72. FeCr,04 and NiGa, 0, have normal and inverse spinel structures, respectively. The
correct statement is
(a) Fe(II) and Ni(IT) occupy octahedral sites
(b) Fe(II) and Ni(II) occupy tetrahedral an octahedral sites, respectively
(c) Cr(III) and Ga (III) occupy only octahedral sites
(d) Cr(IIT) and Ga(III) occupy tetrahedral and octahedral sites, respectively
73. The intermediate [P] and the major product Q formed in the following reaction are
M % Ml e heat g
e\/\/NvCOZMe K,CO;
DBU, DMF
[P] Q
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?n /j;Me
Me COoMe M
(a) \/\N/\G)( 2 : V/COz e

Ve K@ HN""Me
Bn
~Me
o ot
Me.
(b) Me\/\@wj@Cone ; ONTYCOMe
Me Bn

Bn ~Me
|
Me\/\/N S COzMe . /I\COZMG
©) Z e ® ° HN" Me

|
Me K Bn

5 Me
Bn
® Mefj
N

I ‘r
(d) Me\/\/l}l@COZMe ; \ ‘CO,Me
Me Bn

74. The cluster types of [Fe;(C0O);4N|~ and [Co4(CO);3N]| are respectively
(a) nido & nido (b) nido & closo (c) closo & nido (d) closo & closo
75. The structure of the compound, which displays the following spectral data is
IR : 1690,1110cm™!
'H-NMR : 2.8(s,3H),3.8(s,3H),6.9(d,] = 8Hz 2H),7.8 (d,= 8 Hz,2H)
BC-NMR : 197,165,130,129,114,56,26

o/Lo ®) o’ © © (d) 0
_0

76. The species for which the shapes (geometry) can be predicted by VSEPR theory

(a)

is/are,
P Q R
[PtCL > [TeClg]*~ PF; and SF,
(a) Pand R (b)Qand R (c) R only (d)Pand Q

77. The correct statement about base hydrolysis of [Co(py),Cl,]*, (py = pyridine) is
(a) rate expression is, Rate = k[Co(py),Cl,]"[OH™]

(b) reaction does not depend on hydroxide ion concentration
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(c) reaction proceeds through Sy1CB mechanism

(d) intermediate involved in this reaction is [Co(py),Cl, (OH)]

78. Complex(es) which has/have unpaired electron(s) that is equal to that of iron

center in oxymyoglobin is/are (Given: ox = oxalato)
P Q R S
[Fe(0x)3]%" [Fe(CN)]*" [NiCl,]?~ [Cu(NH3)4]%*
(a) Pand Q (b)Qand S (c) R only (d)Rand S

79. The main product of nucleophilic attack of H™ on the complex ion given below is

(2) ( (b)

\%MOO

80. The major product formed in the following reaction is

O

t. NaCN
7\ “ ca .

o Ph DMF
© el o © Qs
0 o) Ph
HO ™, J
0 Ph O
0 Ph O

81. The intermediate P and the major product Q formed in the following reaction are

/::\\ H, A

» P —» Q

\OH Lindlar's

HO catalyst
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P Q
H OH
7\ =
(a) / A ;
HO OH H > \__OH
7 N H
OH
&N\ ; Cﬁf
"’//OH
HO OH H
4 N\ H
\ ) OH
© S ’ ~A~_OH
OH =
HO H
H
NS OH OH
(d) ;
X N"0H OH
H
82. Consider the gas phase reaction 2A, + 3B, = 2C) at a given temperature.
When 2.0 moles of A(g) are reacted with 2.0 moles of B(g),0.8 moles of C(g) are
formed at equilibrium at a total pressure of 2.0 bar. The value of the equilibrium
constant, Kp of this reaction at the given temperature is closest to
(a) 0.3 (b) 0.9 (c) 2.4 (d)19.1
83. In a polymer of N monomer units, the root mean square separation between the
two ends is proportional to
1 3
(a) Nz (b)N (c) Nz (d) N?
84. TFor the electrochemical cell Ag|AgCl|MCI(0.01M)|MCI1(0.02M)|AgCl|Ag, the
junction potential is the highest when M* is
(a) HF (b) Li* (c) Na*t (d) K*
85.  The function, which is NOT an eigen function of the indicated operator, is
Operator Function Operator Function
d? 2 d? 2
2 -x%/2 2 . a—X%/2
(a) E—X . e * (b) E-FX toeX
d? X d? )
c) — . COS— d) — etx
© — 7 @ 3
86. The oxidation of NO to NO, occurs via the mechanism given below.
k; K,
2NO N202 —_—> 2N02
-1 2
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87.

88.

89.

90.

d[NO;]
dt

(a) 2k; (NO)? (b) 2k;k,(NO)?(0,) (©) E—:(NO)Z (d) 2k, (NO)?

in the presence of large excess of O, can be written as

Among SO, (OH)F, CH;CO,H, LiF and H,0 the compound(s) which behave(s) as a
base in liquid HF is/are

(a) CH3CO,H and LiF only (b) LiF only

(¢) SO, (OH)F and LiF only (d) CH3CO,H, LiF and H,0

The reducible representation(I'), in the table is equal to the following superposition
of the irreducible representations of C,, point group

CZV E CZ Oy O'IV

(a) A; @ 2A, & 5B,
(b) A; @ 2A, ® 5B,
(c)5A; G A, D 2B,
(d)A; @ 5A, © 2B,

N
sk . sk .
ju—y
|
[y
|
[y

r 8 -2 -6 4

Products P and Q formed in the transformation of alkylidenecarbenes are

C
Yastrn27-001927 | 4
(@)

L\K\)k_.a

fys vy gyt

The major product of the following reaction is

Pt(PMes); + :< —
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CF;
0]
Me3P
MesP” ~0
3 CF; MeaE
€3
(@) CF;

O
oF F4C \ CF;
(c) MesP ~CF (d) Pt\7<

Me;P F
91. In Mossbauer spectrum of a sample containing iron recorded in the presence of a
static magnetic field, the number of possible allowed transition(s) is
(a) Two (b) Four (c) Six (d) Eight
92. Match Column I, IT and III

Column-I (metal) Column-II (enzyme) Column-I1I
(end product)
P. Ni i. ~Carbonic anhydrase X. uric acid
Q. Zn ii. =~ Xanthine oxidase Y. methane
R. Mo iii.  Coenzyme F3¢ Z. carbonic acid

The correct match is

(a) P-iii-Y ; Q-1—-Z ; R—ii—X
(b) P-iii—-Y ; Q-ii—X ; R-i-Z
(c) P-ui—X ; Q-i1i—-Y ; R—-iui-Z
(d P-i—-X ; Q-mm=Z.; R=ii=Y

93. Match the items in column I with those of column II

Column I Column II
P. | Conductometric titration i. | Voltage P Q R S
Q. | Amperometric titrations  ii. | Resistance (a) 1 ; iv ;1 ; iii
R. | pH metric titration iii. | Al (b) i ;1 ;o1 1V
S. | Differential pulse iv. | I4 (¢) i ;11 5 iv ;i
polarography d 1 ;m ;v ;1

94. The major product formed in the following reaction is

Tiruchirappalli — 620 024 www.csircoaching.com ajchemacademy@gmail.com

Qo D ©



http://www.csircoaching.com/
mailto:ajchemacademy@gmail.com

CSIR-UGC-NET Chemical Science (15-12-2019)

1. PACH=CH,
o PdACI,(PPhs),
Et;N, DMF
O/\/ 3 -
2. Grubbs 2"
MeO I generation
catalyst, CgHg
(a) 0 (b) 0
0 0
MeO = MeO —
Ph
(c) 0 (d) 0
0] 0]
MeO / MeO /

Ph
95. X-rays of 173 pm wavelength are reflected by the (111) plane of a cubic primitive
crystal at © = 30°. The unit cell length (in pm) is closest to

(a) 173 (b) 300 (c) 346 (d) 600
96. The molar residual entropy (in JK=?!) of solid OCS would be closest to
(@0 (b) 2.9 (c) 5.8 (d) 8.7

97. The major product formed in the following reaction is

p-TsNHNH

ACOH
© NaBH;CN

70 °C

LY g

98. True statement regarding Hammett reaction constant(p) for the following

AcO

transformations given in equations i and ii is

S)
— /O/ + EtOH (Equation i)
X X
©
CO,Et H o@ COO )
—_— + EtOH (Equation ii)
X

X
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(a) p for (1) and (ii) is same and positive
(b) p for (i) and (i1) is same and negative
(c) p for (i) is larger positive value than for (ii)
(d) p for (i) is negative and for (i) is positive
99. 1.0 mol of a perfect monatomic gas is put through the cycle shown in the figure.
The total work (in J) done during the cycle is
(1L-bar = 100 J,R = 8.3 J K 'mol~! = 0.083 L-bar K"'mol™%,In 2 = 0.7)

A B
2.0}-----1 .
— |
= I ! .
%1.0 D : : c
23I.24 46.I48 92I.96
V/L
() 930 (b) —4183 (c) 8831 (d) —5113

100. The Huckel molecular orbital of benzene that is degenerate with the molecular
orbital % 2+ X3 =%5 =Xe) is
1
(@) 75 (2X1 + X2 = X3 — 2Xa — X5 + Xo)
1
(b) 5 Otz — X3 + X5 — Xe)
1
(©) 75 (2X1 — X2 = X3 + 2Xa — X5 + Xo)
1
(d) Ot = X2 + X3 = Xa + X5 — Xo)
101. For the reaction K + Br, — KBr + Br, which follows the harpoon mechanism, the
2
reactive cross section is closest to ( Use :? = 2.3 X 10728 Jm, Ionization energy of
0

K =422.5kJmol™!, electron affinity of Br, =250kjmol™! and N, =

6 x 1023 mol™1)

(a) 50 X 107¥m?  (b) 2 X 10718 m? (c) 64 x 10718 m? (d)16 x 10718 m?
102. 1In the pure rotational microwave spectrum of a XY molecule. The adjacent lines

1

are separated by 4cm™ . If the molecule is irradiated by a radiation of

30,000 cm™}, the first Stokes line (in cm™1) appears at
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(a) 29988 (b) 30012 (c) 30004 (d) 29996

103. The correct order of the reactions involved in the following transformation is

b Ao ved

o o) | _oMe
98% H2804 P/
B CO,M 2
o)

2. I
@/P COzMe
. I\OMe
Li OMe
—78 ‘C-rt, THF

Y

(a) Michael addition, Quasi-Favorskii rearrangement, Aldol condensation

(b) Quasi-Favorskii rearrangement, Michael addition, Aldol condensation

(c) Michael addition, Aldol condensation, Quasi-Favorskii rearrangement

(d) Aldol condensation, Quasi-Favorskii rearrangement, Michael addition
104. The correct match of spin-only magnetic moment for the complexes cis-

[Fe(phen),(NCS-N);] (P) and [Fe(phen);]Cl, (Q) at 300 K is

(a) 4.89 BM for both P and Q (b) 0 BM for both P and Q

(c) 4.89 BM for P and 0 BM for Q (d) 0 BM for P and 4.89 BM for Q
105. In spectrofluorimetric determination in solution

[P] absorbance of analyte solution is kept near to 0.05

[Q] oxygen is eradicated from solution

[R] pH of solution is controlled

[S] wavelength of incident light is always above 400 nm

Correct form the above is

(@) P,Qand S (b)Q,Rand S (c)P,Qand R (d)P,Rand S
106. The electrolyte solution that has the smallest Debye-length at 298 K is

(a) 0.01 M NaCl (b) 0.01 M Na,S0, (c) 0.01 M CuCl, (d) 0.01 M LaCl;
107. Consider the following statements:

P. The highest oxidation state of Group 8 elements is more readily shown in their

oxides than in fluorides

Q. Fe can exist in —2 formal oxidation state also

R. Mn, Tc and Re easily form M(II) compounds

The correct statement(s) is/are

(a) Pand Q (b) Pand R (c)Qand R (d) R only
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108. (Cp — Cv) for a non-ideal gas differs from (Cp — Cv) for a perfect gas by the

expression

©G,G,  ©0&E,G. ©0-&E,E, 0.,

109. In trans-1, 2-dichloroethylene, the IR inactive mode is
(a) C—Cl symmetric stretch (b) C—CI asymmetric stretch
(c) C—H asymmetric stretch (d) In phase out of plane C—Cl bend
110. The reaction that gives (E)-2-methylhex-3-ene as the major product is
(a) SiMes (b) OH

BF5, OEt, _ H3PO,
» —_—
heat
OH

© /\’40 GF)’PhSBr@ . )\(}S//%/N

PN

H t-BuOK o Ph/N\"j/
/\If LIHMDS, A g

111. The correct order of metal-carbon distance is

(@ Fe(m>-Cp); > Com®-Cp); > Ni(n°-Cp),

(b) Fe(n®-Cp); > Ni(n°-Cp); = > Co(m°-Cp),

(©) Ni(n*-Cp), > Fe(n®-Cp); > Co(m°-Cp),

(d) Ni(m>-Cp); > Co(n®-Cp), > Fe(n®-Cp),
112. The major product formed in the following reaction is

w i. TiClg, LiAIH,
5 OMe  in0r g

(a) (b)

(c) (d)
o}

CO,H o)

113. The major product formed in the following reaction is

1. CHCl3, KOH
HO Et -
2. H,0,, NaOH
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@ 5 Et
HO

(c) HO Et
HO,C

® o Et
OH

@ 6 Et
CO,H

114. The order of a surface catalysed unimolecular reaction, at very low and very high

pressures of the reactant, would be, respectively

(a)0,0 (b)1,0 (c)0,1 (d 1,1
115. The major product formed in the following reaction is
O0 g me0m
Nﬁo 3. MeP(OEt), >
) 4. H;0*
(a) /\(COQMe (b) E) co
-~
© © @ ¢
AP COH P NH;
OH OH
116. In the electronic spectrum of [IrBrg]?~, the number of charge transfer bands(s) and
their origin are, respectively
(a) Two, ligand — metal (0 = t,; and 0—ay,")
(b) One, ligand - metal (0 — e,)
(¢) Two, ligand — metal (o = t,; and 0 > e,)
(d) One, ligand — metal (0 — t,,)
117. The correct statements for dithionite and dithionate anions from the following are

[P] both have S-S bond
[Q] both are dianionic
[R] oxidation state of sulphur is +3 and +5, respectively
[S] sulphur in dithionate has lone pair of electrons

The correct statement(s) is/are

(a) P,Qand R (b)P,Qand S

(c)Q,Rand S (d) P and Q only

Tiruchirappalli — 620 024

Q

WWW.csircoaching.com

)

ajchemacademy@gmail.com

(@)



http://www.csircoaching.com/
mailto:ajchemacademy@gmail.com

CSIR-UGC-NET Chemical Science (15-12-2019)

118. The major product formed in the following reaction

10 BF; OEt,
: -

(a) (b) (©) o OH

119. In linear variation method using two orthogonal basis functions, the two roots
obtained are €, and €;(€y < €;). The correct relation of these with exact ground

and first excited state energies, Ey and E; respectively, is

(a)eg = Egand € < E; (b) g < E; and €, = E;
(c)eg <Epand €, < E; (d)eg = Epand €; = E;
120. The major products P and Q formed in the following reactions are
(@)
1. \A 0
Cl 1. BI'/V<I
i 290 i _ 790
o  Buli,78°C sq Buli, 78°C _
2. HgCl, ~~ 2. HgCl,
p Q P Q
0O (0] o) OH O
() ; J\/\<\ (b) \A ; Br/\)\)J\H
\([O\)J\H 3 (0] CHO
] (0] O OH O
© YN e~ @ NH g~ NN
CHO 0 ©
Answer Key
PART -B
Q.No | Ans Q.No | Ans Q.No | Ans Q.No | Ans
21. b 31. b 41. b 51. d
22. (¢ 32. b 42. b 52. C
23. b 33. ¢ 43. d 53. d
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24. c
25. ¢
26. c
27. a
28. a
29. ¢
30. b
Q.No | Ans
61. a
62. c
63. a
64. d
65. a
66. b
67. a
68. b
69. a
70. a
71. d
72. b
73. b
74. b
75. ¢

34. d 44. b
35. c 45. d
36. a 46. b
37. a 47. a
38. a 48. c
39. b 49. d
40. a 50. d
PART - C
Q.No | Ans Q.No | Ans
76. ¢ 91. ¢
77. b 92. a
78. b 93. a
79. b 94. a
80. c 95. b
81. b 96. c
82. c 97. ¢
83. a 98. ¢
84. a 99. b
85. b 100. a
86. a 101. b
87. d 102. a
88. b 103. ¢
89. a 104. ¢
90. b 105. ¢

54. d
55. b
56. d
57. b
58. c
59. d
60. b
Q.No | Ans
106. d
107. a
108. b
109. a
110. d
111. d
112. b
113. a
114. b
115. b
116. ¢
117. a
118. a
119. d
120. a

© No Part of this Question Paper shall be reproduced, reprinted or Translated
for any purpose whatsoever without prior permission of AJ Chem Academy.
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© Inspite of best efforts taken to present this Work without mistakes, some

mistakes may have inadvertently crept in. So, we do not take any legal
responsibility for them. If they are brought to our notice, corrections will be
done in next edition.

Qs famgsreiar apsl LGHYL aGx0sl HysTLBlar wpar @IGUETD a5
Crres59 D150 LD L5GwT(HILD o poungsLiviL_Geum, wou@ iy Qi Gearr GV
Qum O LW issGaur gnl_g).

Qs umLlou dopdan wuypnGuspE Fpps WupRser aGssULLLIRID, e
sapIsar  saias  Gopauns sap@ellllpiswrs.  eamGa  JUPPDG BIESGT 61D
FUL QU LicoLud gpSalecdene. HYaUDED CTHISOT SaUTSHDG CSTeI(h) ubsTe, 9B SS
LB L1960 B BSSmEar GlFuiwLiLIBLb.
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