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PART-B

The HOMO (highest occupied molecular orbital) to LUMO (lowest unoccupied molecular orbital)
electronic transition responsible for the observed colours of halogen molecules (gas) is

@m —>o 0 " > © 60 d) oo

In the hydrolysis of trans-| Co(en), CI(A)T, if the leaving group is chloride, the formation of cis
product is the least, when A is

() NG, (b) NCS (c) cI (d) OH"

The expected number of **F NMR spectral lines, including satellites, for [XeF] is [Abun-
dance of 1*Xe (I = %) = 26%)]

(a) two (b) twenty one (c) three (d) one
The expected H-H-H bond angle in [H,]* is
(a) 180° (b) 120° (c) 60° (d) 90°

The number of bridging ligand(s) and metal-metal bond(s) present in the complex

|:Ru2 (Tls —Cp)2 (CO), (thF’CHZPPhZ)} (obeys 18-electron rule), respectively, are
(@ 0and1 (b)2and 1 (c)3and1 (d)land 2

The oxidation state of gold in the following complex is
Me

Me

P

Cl Au Au—Cl

(a)0 (b) 1 (c) 2 (d)3

The rate of alkene coordination to [PtCI,]* is highest for

(a) norbornene (b) ethylene (c) cyclohexene (d) 1-butene

The nephelauxetic parameter 3 is highest for

(@) Br- (b) CI” (c) CN™ (d) F

The *E, < “A,, transition in the electronic spectrum of [ Cr(NH,), T occurs nearly at
(a) 650 nm (b) 450 nm (c) 350 nm (d) 200 nm
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36.

37.

In the catalytic hydration of CO, by carbonic anhydrase, CO, first interacts with
(@) OH group of the active site of the enzyme and then with zinc

(b) H,O of the active site of the enzyme and then with zinc

(c) zinc of the active site of the enzyme and then with OH group

(d) zinc of the active site of the enzyme and then with H,O

For the reaction,

HX ot HZO([) i H3O+(aq) + X,

(a (aq)

the highest value of [X_](aq), when X is

(@) oCI (b) F (c) cI (d) NO,
The correct statement for d.c. polarography is

(a) E,, is concentration dependent

(b) Dropping mercury electrode is a macro electrode

(c) Limiting current is equal to diffusion current

(d) Alarge excess of supporting electrolyte eliminates migration current.

Saturation factor in neutron activation analysis is
(A = induced radioactivity; ¢ = neutron flux; o = effective nuclear cross section; N = no. of
target atoms; A = decay constant)
A . pcNA A g ¢oN
ooN (b) A © ApcN (d) A

(a)

The primary analytical method (not using a reference) is
(a) inductively coupled plasma emission spectrometry
(b) energy dispersive X-ray fluorescence spectrometry
(c) anodic stripping voltammetry

(d) isotopic dilution mass spectrometry

The number of inorganic sulphur (or sulphide) atoms present in the metalloprotein active sites of
rubredoxin, 2-iron ferredoxin and 4-iron ferredoxin, respectively, are
(@ 0,2and 4 (b) 2,4 and 3 (c)0,4and 2 (0)0,2and 3

The metal iodide with metallic lustre and high electrical conductivity is
(a) Nal (b) Cdl, (c) Lal, (d) Bil,

The correct order of the bond dissociation energies for the indicated C-H bond in following com-
pounds is

(A) (B) (©)
@C>B>A () A>B>C (ccA>C>B (dC>A>B
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38.  The correct order of the acidity for the following compounds is

o o)

O O
A ®) CP P

0
@B>C>A (h)C>B>A (ccB>A>C (dC>A>B

39.  The correct statement about the following compound is

‘\\\\Me

Me

(a) compound is chiral and has P configuration

(b) compound is chiral and has M configuration

(c) compound is achiral as it possesses C,-axis of symmetry
(d) compound is achiral as it possesses plane of symmetry

40.  Methyl groups in the following compound are

(a) homotopic (b) diastereotopic (c) enantiotopic (d) constitutionally heterotopic

41.  Among the structures given below, the most stable conformation for the following compound is

(a)% (b)\m (c)@ Ny

42. Molecular orbital interactions involved in the first step of the following reaction is
H H Br

I+Br Br :[

H H Br

@) e — G*Br—Br (b) ng, > o ¢ (C) Teec = Oy (d) ng, > ¢
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43.  The major product formed in the dinitration of 4-bromotoluene is
NO; NO, NO,
(@) (b) NO, ©) O,N NO, @ O,N
NO, Br Br Br
44.  The correct order of the rate constants for the following series of reactions (Z = CF,/CH,/OCH,) is
NO, NO;

e VRS W

(a) CF,>CH, > OCH, (b) CF,>OCH, > CH,

(c) OCH,>CF,>CH, (d) CH,> OCH, > CF,
45.  H NMR spectrum of a mixture of benzene and acetonitrile shows two singlets of equal integration.

The molar ratio of benzene : acetonitrile is

@1:1 (b)y2:1 (©)1:2 (6:1
46.  The compound which shows IR frequencies at both 3314 and 2126 cm is

@ CHS(CH2)4CHZSH (b) CH3(CH2)4CH2CE N

(c) CH, (CH2)4 CH,C=C-H (d) CH,(CH, )2 C=C(CH, )2 CH,
47. Number of signals present in the proton decoupled *C NMR spectrum of the following compound is

Br
Br
Br
7 N\
Br

(a) four (b) six (c) eight (d) ten

48.  The most stable product formed in the following reaction is

(d)

AlCI;
(@ @ (b) @ ()
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49.  The major product in the following reaction is

I> OTBS (i) (CHz)CuLi
(ii) H,O

TBS = SI(CHg)Zt-C4Hg

HO o) © =
(a)""b---noms (b) .motes © DHHOTBS (d)—:E>---|IOTBS

The major product formed in the following reaction is

CO,CH3
@ Zn/Cu, CHyl,
CO,CH3
OCHs
a) (b)
O
CO,CH3
OMe
c) (d)

51.  Correct characteristics of the functional groups of adenine in DNA base pair are
(a) N(3) is a hydrogen bond acceptor and C(6)NH, is a hydrogen bond donor.
(b) N(1) is a hydrogen bond acceptor and C(6)NH, is a hydrogen bond donor
(c) Both N(3) and C(6)NH, are hydrogen bond acceptors
(d) Both N(1) and C(6)NH, are hydrogen bond acceptors

52. H NMR spectrum of an organic compound recorded on a 500 MHz spectrometer showed a quartet

with line positions at 1759, 1753, 1747, 1741 Hz. Chemical shift (8) and coupling constant (Hz) of

the quartet are
(@) 3.5 ppm, 6 Hz (b) 3.5ppm, 12Hz  (c) 3.6 ppm, 6 Hz (d) 3.6 ppm, 12 Hz

ww

1
53.  The weight of the configuration with two up and three down spins in a system with five spin >

particles is
(@) 120 (b) 60 (c) 20 (d) 10
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54, For a reaction with an activation energy of 49.8 kJ mol?, the ratio of the rate constants at 600 K and
300 K, (Kgy/Kyy,), is approximately (R = 8.3 J mol™ K)
(@) In (10) (b) 10 (c)10+e (d) e
55.  Covariance is defined by the relation Cov(x,y)=(xy)—(x){y). Given the arbitrary constants A, B
and C, Cov(x,y) will be zero only when
(a) y = AX? (b) y=Ax*+B (c) y=Ax+B (d) y=Ax*+Bx+C
56. Each void in a two dimensional hexagonal close-packed layer of circles is surrounded by
(@) six circles (b) three circles (c) four circles (d) twelve circles
57.  The ionic mobilities of NH; and HCO; are 6x107*V 's™ and 5x10*v s, respectively. The
transport numbers of NH, and HCO; are, respectively
(@) 0.545 and 0.455 (b) 0.455and 0.545 (c) 0.090 and 0.910 (d) 0.910 and 0.090
58.  The ionic strength of a solution containing 0.008 M AICI, and 0.005 M KCl is
(@) 0.134 M (b) 0.053 M (c) 0.106 M (d) 0.086 M
59.  The correct normalized wavefunction for one of the sp? hybrid orbitals is
1 1 1 1
(a) §W23 +§l//2px +§W2 py (b) \/_WZS \/_WZPX \/— WZPY
1 1
(C) \/_ l//25 \/_ V/Z px \/_ WZ py (d) \/_WZS 2\/— l//Z pXx \/_ V/Z py
60.  The correct statement in the context of NMR spectroscopy is
(a) static magnetic field is used to induce transition between the spin states
(b) magnetization vector is perpendicular to the applied static magnetic field
(c) the static magnetic field is used to create population difference between the spin states
(d) static magnetic field induces spin-spin-coupling.
61.  The parameter which always decreases during a spontaneous process at constant S and V, is
(a) U (b)H ©C, (dq
62.  Triple point pressure of substances A, B, C and D are 0.2, 0.5, 0.8 and 1.2 bar, respectively. The
substance which sublimes under standard conditions on increasing temperature is
(@) A (b)B (cC (d)D
_ #
63.  According to the transition state theory, the plot with slope equal to is
@Inkvs T () In (Ej v.T () n (Ej vl @inkvs X
T T T T
64.  The transition that belongs to the Lyman series in the hydrogen-atom spectrum is
(@) 1s < 4s (b) Is«4p (€) 25« 4s (d) 2s«4p
65.  The molecule that possesses S, symmetry element is

(a) ethylne (b) allene (c) benzene (d) 1, 3-butadiene
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66.

70.

71.

72,

73.

Vibrations of diatomic molecules are usually modelled by a harmonic potential. If the potential is
given by x?, the correct statement is

(a) force is 2x and force constant is 2 (b) force is —2x and force constant is 2

(c) force is 2x and force constant is —1 (d) force is —2x and force constant is —1

When 1x10-°g of a fatty acid (M = 602.3 g/mol) was placed on water as a surface film, a monomo-
lecular layer of area 100 cm? was formed on compression. The cross-sectional area (in A2) of the acid
molecule is

(@) 50 (b) 100 (c) 150 (d) 200

Mark-Houwink equation ([7]=KM*) is used for the determination of

(a) number-average molar mass
(b) weight-average molar mass
(c) viscosity-average molar mass
(d) z-average molar mass

Many properties of nanoparticles are significantly different than the corresponding bulk materials
due to

(a) smaller band gap of nanoparticles compared to bulk

(b) higher heterogeneity of the nanoparticle solutions

(c) larger ratio of surface area to volume of the nanoparticles compared to the bulk

(d) smaller ratio of surface area to volume of the nanoparticles compared to the bulk

The correct match for the following is

Column-A~ | Column-B
(i) camphor | (A)structural protein
(ii)insulin | (B)hormone
(iii) keratin | (C)enzyme
(D) steroid
(E) terpene
(@) ()-(A); (i)-(C); (iii)-(E) (by (D-(E); (ii)-(B); (iii)-(A)
(c) ()-(D); (i)-(C); (iin)-(A) (d) (0)-(E); ()-(B); (iii)-(D)
PART-C

Consider the following statements for KC.:

(A) It is paramagnetic, (B) It has eclipsed layer structure, (C) Its electrical conductivity is greater
than that of graphite. The correct answer is

(@ Aand B (b) Aand C (c)Band C (d) A, Band C

Among the following, choose the correct products that are formed in the reaction of S,Cl, with
ammonia in CCI,:

NH,CI(A), S,N,(B), S,(C), and S,N.CL(D).

(@ A, Band C (b) A, B and D (c)B,Cand D (d) A, Cand D

For [Ce(NO,),(OPPh,),], from the following

Its aqueous solution is yellow-orange in colour
Coordination number of Ce is ten

It shows metal to ligand charge transfer

It is diamagnetic in nature

SO w>»
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The correct answer is
(@ Aand B (b) A and C (c) A,Band D (d) B, Cand D
74. Consider the following statements, | and II:
I [Rh(CO),L,]- catalytically converts CH,I and CO to CH,COI
II: [Rh(CO),L] is diamagnetic in nature
The correct from the following is
(@ I and Il are correct and Il is an explanation of |
(b) I and Il are correct and Il is not an explanation of |
(c) I'is correct and Il is incorrect
(d) I and 11 are incorrect
75.  In a direct isotopic dilution method for determination of phosphate, 2 mg of *PO,* (specific
activity 3100 disintegration s* mg™) was added to 1g of a sample solution. The 30 mg of
phosphate isolated from it has an overall activity of 3000 disintegration s™. The % mass of PO *
in the sample is
(@) 30 (b) 6 (c) 9 (d) 15
76.  Consider the following statements for [FeO,]*.
A. It is paramagnetic
B. It has T, symmetry
C. Adopts distorted square planar geometry
D. Shows approximately D,, symmetry
The correct answer is
@ A, Band C (b) A, C and D (c) Aand D (d) Aand B
77. The geometry of [ReH]* is
(@) monocapped square antiprism (b) monocapped cube
(c) tricapped trigonal prism (d) heptagonal bipyramid
78.  The reaction between Pl,, PSCI, and zinc powder gives P.I. as one of the products. The solution
state *'P NMR spectrum of P_I, shows a doublet (5 98) and a triplet (5 102). The correct structure
of Pl is
|' |
| I\P/l | p\ Fl’ |\ //P\ /l
@ N P () '\p/;p/' © N N @ PRl
/ ~ |
| i~ / \ |
79.  Some molecules and their properties in liquid ammonia are given in columns A and B respectively.

Match column A with column B

Column A ColumnB
(A)Cl, (i) Weak acid
(B)S; (ii) Strongacid

(C)CH,CO,H | (iii) Disproportionation
(D) Urea (iv) Solvolysis and disproportionation




&
\ ;
CAREER ENDEAVOUR, PAPER : CSIR-UGC-NET/JRF Dec. 2016 9

83.

84.

The correct match is

@) (A) - (i); (B) - (ii); (C) - (iii); (D) - (iv)

(b) (A) = (ii); (B) - (iii); (C) - (iv); (D) - (i)

(©) (A) — (iii); (B) - (iv); (C) - (i); (D) - (ii)

(d) (A) - (iv); (B) — (iii); (C) - (ii); (D) - (i)

The spectroscopic ground state term symbols for the octahedral aqua complexes of Mn(I1), Cr(I11)
and Cu(ll), respectively, are

(@) ?H, *F and °D (b) ¢S, “F and D

(c) °H, *H and °D (d) °S, “F and P

From the following transformations,

A. Epoxidation of alkene

B. Diol dehydrase reaction

C. Conversion of ribonucleotide-to-deoxyribonucleotide

D. 1, 2-carbon shift in organic substrates

those promoted by coenzyme B,, are

(@ Aand B (b) B, C and D (c) A,Band D (d A, Band C

Match the items in column A with the appropriate items in column B

Column A Column B

(A)| Metallothioneins | (i) | cis-[Pd(NH,),Cl.]
(B)] Plastocyanin (i1) | Cysteine rich protein

(C)| Ferritin (ii1)| Electron transfer

(D)| Chemotherapy (iv)| Iron transport

(v) | Iron storage

(vi)| Carboplatin

The correct answer is

@) (A) - (ii); (B) — (iii); (C) = (v); (D) = (V)

(b) (A) - (ii); (B) — (iii); (C) - (iv); (D) - (i)

(©) (A) - (ii); (B) — (iii); (C) = (v); (D) — (vi)

(d) (A) - (iii); (B) = (v); (C) — (vi); (D) - (ii)

For OH- catalysed S 1 conjugate base mechanism of [Co(NH3)5CI]2+, the species obtained in
the first step of the reaction is/are

(8 [Co(NH,),(OH)T" +cI (b) [Co(NH,),(NH,)CI] +H,0
(¢) [Co(NH,), (NH,)T " +cr (d) [Co(NH,),CI(OH)]" only
Match the species in column X with their properties in column Y
Column-X Column-Y

(1) Heme A (i) oxo-bridged, Mn, cluster

(2) Water splitting enzyme (i) tetragonal elongation

(3) [Mn(HZO)GJ2+ (iii) Predominantly = — =", electronic transitions
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@ [cr(H,0), " (iv) d—>d spin-forbidden transitions

(v) tetragonal compression

The correct answer is

(8) (1)-(iii), (2)-(i), (3)-(v), (4)-(ii) (b) (1)-(iii), (2)-(i), (3)-(iv), (4)-(ii)

(©) (1)-(v), (2)-(iii), (3)-(iv), (4)-(ii) (d) (1)-(iii), (2)-(0), (3)-(iv), (4)-(v)
85.  According to isolobal analogy, the right set of fragments that might replace Co(CO), in

[Co,(CO), ] is

(a) CH, BH and Mn(CO), (b) P, CH and Ni(n®-C,H,)

(c) Fe(CO),, CH, and SiCH, (d) BH, SiCH, and P
86.  According to Wade’s rules, the correct structural types of [Co(ns-CSHS)B4H8] and

[Mn(n?~B4H,)(CO), | are

(@) closo and nido  (b) nido and arachno (c) closo and arachno(d) nido and nido
87.  The correct geometry of [RhGC(CO)w]Z_ is

(a) octahedron (b) pentagonal pyramid (c) trigonal prism (d) monocapped square

pyramid
88.  The final product(s) of the reaction of arachno borane, B,H,, with NMe, is/are

(a) [BH;.NMe,] and [B,H,.NMe,] (b) [ BH,(NMe,), | [B.H,]

(©) [B,Hy.NMe,] (d) [B,Hy,.NMe,] and | BH,(NMe,), | [B,H,]
89. Product A in the following reaction is

H H
H tim 7~
\ N L + CDsH + A
H
MesP” C|:D:CD3 ‘KH\PM%
H
CDs

(8) p,c=cCD, (b) bsc—cDy () =~ (d) H,c=cD,

90.  Treatment of Fe(CO), with 1, 3-butadiene gives B that shows two signals in its *H NMR spectrum.

B on treatment with HCl yields C which shows four signals in its 'H NMR spectrum. The compound
Cis

oc. H

cl oC (|:I cl |
oC AN AN
NP Fe— SN Fe—

F v F v
@ o fo\ ) O I (©) o If\ ) @ 1
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91.

94.

95.

96.

In the following redox reaction with an equilibrium constant K = 2.0 x 108,

2+ 3+ 3+ 2+
[Ru(NH,), | +[Fe(H,0), ]  ==[Ru(NH,), | +[Fe(H,0), ]
the self exchange rates for oxidant and reductant are 5.0 M~*s™ and 4.0x10® M-'s™, respectively. The
approximate rate constant (M-*s™) for the reaction is
(a) 3.16x10° (b) 2.0x10° (c) 6.32x10° (d) 3.16x10¢

The correct statement for a Fischer carbene complex is
(a) the carbene carbon is electrophilic in nature

(b) metal exists in high oxidation state

(c) metal fragment and carbene are in the triplet states
(d) CO ligands destabilize the complex

The acidic solution containing trimethylamine (A), dimethylamine (B) and methyl amine (C) (pK, of
cations 9.8, 10.8 and 10.6, respectively) was loaded on a cation exchange column. The order of their
elution with a gradient of increasing pH > 7 is

(a)A<C<B (h)B<C<A (ccB<A<C dC<B<A

For complex A, deuteration of NH protons does not alter the EPR spectrum. The number of hyper-

3
fine lines expected in the EPR ['( CU) spectrum of Ais

Ty

(@) 20 (b) 12 (c) 60 (d) 36

The numbers of triangular faces in square antiprism, icosahedron and tricapped trigonal prism (capped
on square faces), respectively;-are
(@) 8,20 and 14 (b) 8,20 and 12 (c) 10, 12'and 14 (d) 10, 12 and 12

Number of lines in the **F NMR spectrum of F,C(Br)-C(Br)ClI, at =120°C assuming it a mixture of
static conformations given below, are

Br Br Br
Cl Cl Br Cl ClI Br

Br Cl Cl
(a) one (b) two (c) four (d) five
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97.

98.

99.

The correct statement for the reactants A, B to give products C, D is
0SO0,Ph OH

/O\/\)\ /O\/\)\

A o ©

o o
PhOZSO\/\)\ HO\/\)\
(B) (D)

(a) Agives C and B gives D (b) A gives D and B gives C
(c) Aand B give identical amounts of Cand D (d) Aand B give D

The major product formed in the following reaction is

o) o)
N TN () tBuLi
| / (ii) ICH,CH,CI
N
Cl
@/O\/O\ /{ﬁ/ O
(@ (b)
N/ cl N/
|
@/O\/O\ /Eﬁ/ OO
() (d)
N/ | N/

The major product formed in-the following reaction is

[g1©

N
CHO B
(i) s, NaOMe

(b)

OH

(d)

OH
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100. The compound that exhibits following spectral data is
'HNMR:58.0(d, J=12.3 Hz,1H), 7.7(d, J =8.0 Hz, 2H)

6.8(d,J=8.0 Hz, 2H), 5.8(d, J =12.3 Hz,1H), 3.8(s,3H), 3.0(s, 6H) ppm

N(CHz),
X 02CHs (HsC),N X _CO:CH;
(@ b
0 0
N X s
(© | (d) |
CHsg CHsg
HyCO HsCO

101. The major product in the following reaction is

B/

/
—_—

BH3

OH H
H//, HO//'
(a) \/V\’< by Re face attack (b) \/V\’< by Re face attack
H OH
HOy, Hy,)
(c) \/V\’< by Si face attack (d) , by Si face attack

102.  The major product formed in the following reaction is
OAc

(i) PBrs, H,0
ACO/XE ;o oMo (||) Zn, AcOH
AcO (iii) NIS, CH30OH
NIS : N-iodosuccinimide one
| O,IAC
o} -0
@ Aiiffomo“e ®) a0
OAc OCHsz

I OAC OMe
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103.  The major product formed in the following reaction is

HaCS

(i) CHgl
(ii) t-BuOK

HsCS
H3CS s
3 HsCS

@ | ) © /@O @ @
o) .,,,/;_ 0 o) o

104. The major product formed in the following reaction is

Cly,, FCYs
'Ru;
X a¥” | Ph CoHs0,C CO,CoHs
C02C2H5 pr3 —
_ - (A) - (B
S C02C2H5
CO,CsHs
: H
C2Hs502C,,
(a) C02C2H5 ‘ C02C2H5
A= B=
o CO,C,Hs CO,CoHs
CO,CoHs
CoH50,C 3
CO,CoHs CO2CoHs
(b) A= B=
N C02C2H5 COZCZHS
H
CO,CoHg
CO,CsH5
(c)A= B= Hinne gy CO,C,Hs
— CO,C,Hs
C,Hs50 C\\\\\ '////CO CoH
2H502 2L2ohs
H
CO,CyH5
CO,CyH5
(dA= B= Himw gy CO,CoHs
CO,CyH5

C,H50,C CO,CoH5
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105. Correct sequence of reagents for the following conversion is

Br Br 5
r
N)\Br — | N\
éH N~g OH

(8) (i) K,CO,, (i) HC =CCOCH,, (i) Br,, (iv) NaBH,
(b) () NaBH,, (ii) HC = CCOCH,, (iii) Br,, (iv) K,CO,
(c) (i) HC=CCOCH,, (ii) K,CO, , (iii) Br,, (iv) NaBH,

(d) (i) Br,, (i) HC=CCOCH,, (iii) K,.CO,, (iv) NaBH,
106. The major product in the following reaction is

NaHMDS
—_—

OHC
TES : Triethylsilyl

OMe

(b)

OMe

(d)

OMe OMe
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107.

108.

109.

110.

For the four reactions given below, the rates of the reactions will vary as

o @Q Y W
g H@ OO

OTs —>
3
/
H H
OTs ———— OH
4)
/ /

@1>2and3>4 (b)2>1and3>4 (c)2>1and4>3 (d)1>2and4>3

The major product formed in the following reaction is
CHO (i) L-proline, acetone, DMSO

\r (ii) Me,NBH(OAC),,
ACOH, CH4CN, -40°C

0 Y O By

OH OH OH OH OH OH OH OH
The correct sequence of pericyclic reactions involved in the following transformation is

i) Se0, (cat.
N CBaogH )‘ Z cHo
(i) PCC o

(@) (i) ene reaction, (ii) [2, 3]-sigmatropic shift, (iii) [3, 3]-sigmatropic shift
(b) (i) ene reaction, (ii) [3, 3]-sigmatropic shift, (iii) [1, 3]-sigmatropic shift
(c) (1) [2, 3]-sigmatropic shift, (ii) ene reaction, (iii) [1, 3]-sigmatropic shift,
(d) (i) [1, 3]-sigmatropic shift, (ii) [2, 3]-sigmatropic shift, (iii) [3, 3]-sigmatropic shift

The intermediate that leads to the product in the following transformation is

_TINOg); OCHs
T CH:0H
OCHs
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H H
@ NHK oo © m&ﬂ?’ ©
TI(NO3) H
H
M\OCHQ,
() TI(NO3), (d) ONO,
H

111.  Product(s) of the following reaction is (are) [*-indicates isotopically labelled carbon]

*

A

oH BF3.OEt,
—»

N
\
H
\ A\
(@) (b) N
N\ \
L H
* *
*
A\ + A\
(c)CEQ 0 >
N B N N
H H H H
112.  The major product formed in the following reaction is
OMe
MeO
X . XY ZnCl,, Pdy(dba);, PPhy
_ NMe, _ THF, r.t.
Br N N Li

0]
(dba = dibenzylidene acetone)
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113.  The major product formed in the following reaction is
1. TMSCN, Znl, (cat.)
2.(i) LDA, THF, -78°C to r t.
(ii) i-Pr-1
PhCHO >
3. (i) H*, H,O
(ii) ag. NaOH
OTMS OH o)
X
(a) Ph)\‘/ (b) Ph)w/ (©) Ph/Y (d) Ph)l\‘/
114.  The major product formed in the following reaction is
(i) Hg(OAc),
(ii) NaBr _
NHCbz (III) 02, NaBH4
/Ej\\\\\OH /Ej |
7] OH
OR N (b) ¢ ©7 flv > @7 T K
CIsz (Iibz Cbz Cbz
115.  Correct match for the products of the reactions in Column-A with the properties in Column-B is

Column-A Column-B

(i)© + 2K ———> (P) aromatic
(i) © + H,S0, —> (Q) antiaromatic

H

| heat

(R) non-aromatic

=z
(iii) |\

heat .
b oK —= (S) homoaromatic

@) (i)-P, (ii)-S, (ii)-R, (iv)-Q (0) (i)-P, (ii)-R, (iii)-Q, (iv)-S
(©) ()-Q, (ii)-R, (iii)-S, (iv)-P (d) (i)-S, (ii)-Q, (iii)-R, (iv)-P
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116. The correct starting compound A in the following reaction is
EtO,C

cat. CH,CH,COH 2O ~

heat

OH

OH
(a) Bno\/\/'\ () BnO\/v\/\
OH H
(c) BnO\/'\)

117.  The major product formed in the following reaction is

»

©)

F

e
(o8]
=
O
%HII

NaNO,-HClI
—_—
pH =5-6

NH»

N
| I
(a) ©/N (o) N () Cl (d) N
Kj

118.
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119.  The major product formed in the following reaction is

H+

—_—
@/
OH
(@) (b) (©) (d)
7 A
o) o

120. The major product formed in the following reaction is

OMe

OMe

Cl Cl

0] 0 0
Ph/\o Qe 0) .
o NC  CN (lequiv.)

OMe

OMe

OAc
OMe
OH
P (0]
Ph” O
0 (0]
OAc
()

OMe

-

CH,Cl,~H,0

OMe
OMe
(@]
(@]
(@)
HO
0 (@]
OA

c

(b)

OMe

OMe

(d)

Ph
HO

OMe
OMe
O
(@]
(@)
(@]
OA

c
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121.

122.

123.

124.

125.

126.

127.

128.

129.

A constant of motion of hydrogen atom in the presence of spin-orbit coupling is
(a) ¢ (b)s (c) (+s (d) £—s

The orbital degeneracy of the level of a one-electron atomic system with Z =5 and energy ~ -13.6
eV, is
@1 (b) 5 (c) 25 (d) 36

If we write a normalized wavefunction = Aq) , then ¢ is also normalized when

(a) A is hermitian (b) A is anti-hermitian

(©) A is unitary (d) A is any linear operator

The ground state of a certain system with energy <, is subjected to a perturbation V, yielding a first-

order correction €, . If E_ is the true ground-state energy of the perturbed system, the inequality that
always holds is

(@ €2=0 (b) €,2E, (€) g, +€<E, (d) g, +2E,
The spatial part of an excited state b°3’ of hydrogen molecule is proportional to

[109 (1)1s,(2)-15,(2)10, (1)] . Using LCAO-MO expansion of 15, and 1o, in terms of 1s-atomic

orbitals, one can infer that this wavefunction has
(a) only ionic parts (b) only covalent parts
(c) both ionic and covalent parts (d) neither ionic nor covalent parts

The highest molecular orbitals for an excited electronic configuration of the oxygen molecule are
[17:9 ]1 [3Gu ]1. A possible molecular term symbol for oxygen with this electronic configuration is
(@) 'n (b) *x (©) A (d) ty

For H,O molecule, the electronic transition from the ground state to an excited state of B, symmetry
IS

Cy|E 2 | Oy Y

A |1 1 |1 |z,2%x%y?

A |1 -1]-1 |xy

B, |1 |-1|1 |-1 [x,xz

B, |1 |-1|-1]|1 Yy, Yz
(a) not allowed (b) allowed with x polarisation
(c) allowed with y polarisation (d) allowed with z polarisation

The pair of symmetry points groups that are associated with only polar molecules is
(a) C2v’ Dooh (b) C3V’ C2h (C) D2h’Td (d) C2v’ Coov

The rotational constant and the fundamental vibrational frequency of HBr are, respectively, 10 cnr
and 2000 cnrt. The corresponding values for DBr approximately are

(@) 20 cm* and 2000 cnr? (b) 10 cm™ and 1410 cm™

(c)5 cm™ and 2000 cm™ (d5cmtand 1410 cm™
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130.

131.

132.

133.

134.

135.

136.

137.

Among the following, both microwave and rotational Raman active molecule is
(a) CH, (b) N,O (c)CH, (d) CO,

Ina 200 MHz NMR spectrometer, a molecule shows two doublets separated by 2 ppm. The observed
coupling constant is 10 Hz. The separation between these two signals and the coupling constant in a
600 MHz spectrometer will be, respectively

(a) 600 Hz and 30 Hz (b) 1200 Hz and 30 Hz

(c) 600 Hz and 10 Hz (d) 1200 Hz and 10 Hz

The equation of state for one mole of agasis given by P(V —b)=RT , where b and R are constants.

(éti] _
The value of P ). is

RT
@)V -b OF © 0 (@ 5 +b

The volume change in a phase transition is zero. From this, we may infer that the phase boundary is
represented by

P P P P
@ (®) © (@
w A T T

T

oT
The partial derivative (—j Is equal to
oV ),

op oP oP oP
ozl edlEl  elE] e dE,

If the energies of a bare proton aligned along and against an external static magnetic field (BZ) are

—hy—fz and +h7/—22, respectively, then the ratio of probabilities of finding the proton along and

against the magnetic field is

(a) e—hyBZ 14kgT (b) e—hyBZ 12kgT (C) ehyBZIZKBT (d) ehyBZ/kBT

Partition function of a one-dimensional oscillator having equispaced energy levels with energy spac-
ing equal to k;T and zero ground state energy is

1 e 1
(@) e (b) (e-1) (©) (e-1) (d) (e+1)

A reaction goes through the following elementary steps

A+B=—=2C (fast)
A+C— D (slow)

Assuming that steady approximation can be applied to C, on doubling the concentration of A, the
rate of production of D will increase by (assuming k,[A] <<k_,[C])

(a) 2 times (b) 4 times (c) 8 times (d) 24/2 times
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138.

139.

140.

141.

142.

The rate of an acid-catalyzed reaction in aqueous solution follows rate equation

r=k[x ]y ][H]
If k,, and k, are rate constants for the reaction at ionic strength of 16 molL-* and 4 molL™", respec-

k
tively, |”k1—4, in terms of Debye-Huckel constant (B = 0.51), is
6

(@) 4B (b) 8B (c) 10B (d) 12B
For two reactions,
X(9)+Y(9)—>2(9) (1

M(g)+N(g9)—>P(g9) (2)
According to the collision theory, the ratio of squares of pre-exponential factors of reactions 2 (A)

2
and 1(A,) at the same temperature, (%) , IS

Species | Mass(g/mol) | Diameter (nm)
X 5 0.3
Y 20 0.5
M 10 0.4
N 10 0.4
(a) 4/5 (b) 5/5 (c) 5/3 (d) 3/5

If the specific conductances of a sparingly soluble (1 : 1) salt (MW = 200 g mol?) in its saturated
aqueous solution at 25°C and that of water are 1.5x10- ohm™* dm* and 1.5x10-° ohm* dmr?, respec-
tively, and the ionic conductances for its cation and anion at infinite dilution are 0.485 and 1.0 ohm~
L dm? mol, respectively, the solubility (in'g/L-*) of the salt in water at 25° C is

(@) 1x10° (b) 1x10® (c) 2x10™ (d) 2x10~*

Given, (i) Zn+4NH,——2Zn(NH,) +2e, E°=1.03V
(i) Zn——>Zn? +2e, E® =0.763V

The formation constant of the complex Zn ( NH3)‘21+ is approximately
(M = 0.0591]

() 1x10° (b) 1x107 (c) 1x10° (d) 1x10%

The molar conductivity (A) vs. concentration (c) plot of sodium dodecylsulfate in water is expected
to look like

A A A A
(a) (b) (c) (d)
c c c c
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143.  The sin’ 0 values obtained from X-ray powder diffraction pattern of a solid are 2x, 4x, 6x, 8x where
x is equal to 0.06. The wavelength of X-ray used to obtain this pattern is 1.54A. The unit cell and the
unit cell length, respectively are
(a) BCC, 3.146A (b) FCC, 3.146A (c) SCC, 6.281 A (d) BCC, 1.544A
144. Distribution of molar masses in a typical polymer sample is shown below
A
8
g B
5 c
=
Molecular weight
The A, B and C represent
(@ M,, M, and M_, respectively (b) M, M, and M, , respectively
(c) M,, M, and M, respectively (d) M,,M,, and M, respectively
145.  Two bound stationary states, 1 and 2, of a one-electron atom, with E, > E, (E is the total energy)

obey the following statement about their kinetic energy (T) and potential energy (V)
@T,>T;V,>V, b)T,>T,;V,<V,
(€ T,<T,;V,>V, (dT,=T,;V,>V,
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21.

22,

23.

24,

PART-B

In halogen molecules, the ©° — " transitions are responsible for their colours as evident from the
following figure

Correct option is (a)

The =-donor ligands such as ClI™, Br, I", N-bonded NCS™ etc stabilize the TBP intermediate and
favour the stereochemical change. The trans-forms tendency to isomers in the order

A=NO, <ClI" <NCS <OH"
Correct option is (a)

8+5+1

IZQ
@

Pentagonal Planar

[XeR ] =7 sp’d’ hybridization

as 74% Xe are NMR inactive hence a singlet of five fluorine and due to 26% nuclei a doublet of
satellite.

I\AI\

Satellite signal

Hence, total number of signal is 3.
Correct option is (c)

H+

[Ha] > Ht 4 HY o o S8

Each bond angle is 60°.
Correct option is (c)
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25.  TVE.=8x2+5x2+2x2+4=34=A
B =(nx18)-A=36-34=2

B
Number of M-M bonds = E_ =1

NN

Ph Hy

Co
3 - bridging, 1-M-M bonds
Correct option is (c)

26.  Oxidation state of gold in this complex is 2

Me,/ X
’/ \‘ Au
1 1
I—Au u—CI
: ': [House Craft Page 1104-1106]
\\P X
Me\\\ Me

Au'' in +2 oxidating state
Correct option is (c)

27.  When the norbornene is strained molecule because the hyberdization is sp?> when the metal attached
with norbornene back 7 -bonding takes place and due to this back s -bonding the hyberdization
changes to sp’>-sp® and hence relief to strain.

Correct option is (a)

28.  According to Nephelauxetic series
F">H,0>NH,>en>NCS >ClI"~CN" >Br-

The highest value of § is for F
Correct option is (d)

29. The 2Eg «— 4AZg transition in the electronic spectrum of [Cr(NH3)6 T occurs nearly at 650 nm.
Correct option is (a)

30. In carbonic anhydrase OH group first attack on CO, and then CO, intract with Zn.
Correct option is (a)

31. Due to more acidity of HCI it will undergo more ionization. Hence, concentration of [Cl_lﬂ will be
maximum.

Correct option is (c)
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32.

33.

34.

35.

In d.c polarography supporting electrolyte is taken in excess, so that all migration current is carried
by suporting electrolyte. Thus electroactive species remain free from migration current
1. E,, does not depend on concentration of electroactive species.
2. DME is a micro electrode.
3. limiting current is sum of diffusion current and residual current
iI = id + ir
Correct option is (d)

Saturation factor in neutron activation analysis.

Activity equation, A= No¢ [l— e(‘“i”)J

[1— e(‘“i”)} — saturation factor

Saturation Factor = A
Nod
Where, A = number of decays per second

N = number of atoms of the target isotopes
o = activation cross section

¢ =neutron flux

) =decay constant

t._ = irradiation time

Correct option is (a)

Primary analytical method is isotopic dilution mass spectrometry (not using a reference).
Correct option is (d)

Ruberdoxin cysteine 2-iron ferredoxin Fe,S,
S (Cys)
| Cy~. / \Fe/
/F|e\ Fesen 7 A T
/ ~N Cy9) S (Cys)
cysteine |  Cysteine
cysteine
4-iron ferredoxin
(Cys)S—Fe\
SH Fe Fe S (Cys)

Number of inorganic sulfur (sulfide) which do no belong to
protein chain in ruberdoxin, 2-ferredoxin and 4-ferredoxin
are 0, 2, 4 respectively

Fe

N

S(Cys)

S
\J
Fe

S (Cys)
Correct option is (a)
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36.

37.

38.

39.

40.

41.

Lal, exists as La* (217)(e")
The electron present is responsible for metallic cluster and high electrical conductivity.

Correct option is (c)

Op vy Oy

sp
(A) (B) (©)
More s % character, stronger will be the bond.
More strong bond required more bond dissociation energy. So, the correct order of bond dissociation
energy, C>B >A.
Correct option is (d)

* Cyclic g -diketones are more acidic than open chain g -diketones
* As the ring decreases, acidity increases

O @)
(B) > (A) > (C) /”\)I\ Least acidic

Correct option is (c)

.\\\\Me Me

(chiral)

P-configuration

Helical chirality, P-configurations. Since, clockwise path from front side.
Correct option is (a)

Ph
oL Me
N
----------- >\> C, symmetry
Me

SO

Homotopic
Correct option is (a)

L7

All three methyl groups on same side (above). But in option(a) : 1, 3-diaxial interaction occurs.
So, it is less stable conformation. It undergoes ring flipping to give more stable conformation as
shown in option (c)

Correct option is (c)
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42.

N

43.

44,

45.

46.

e X

LUMO
Correct option is (a)

m- dlrector

Me
Ortho NO,
nltratlon
NO,
Br

ortho para When m-directing group is meta to the
director ortho, para directing group, then incoming
electrophiles goes ortho to the m-directing

group.

Correct option is (b)

YA + H—N —> 7Z—5
NH

z = more electron withdrawing group, stabalize the carbanion,
more will be rate constant.

Electron Withdrawing Effect : CF, > CH, > OMe
Correct option is (a)

C.H, : CH,-CN
6H 3H
1 equivalent : 2 equivalent
6H 6H
1 : 1 (Integration ratio)

Correct option is (c)

3314 cm™

!

HaC(H,C)4H,CC=C—H

2126 cmt

c=c 2126cm

C=c-H 3314cm™
Correct option is (c)
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4 3 Br
2
1
2 1
47,
1
Molecule have plane of symmetry. So, in *C NMR four signal.
Correct option is (a)
AICl3 / Rearrangement L
48, B —
endo exo
AlCl,
Rearrangement e R
- - ‘ Rearrangement
Correct option is (a)
o o
49,
"OTBS —— > “1IIOTBS
attack from less
Top\hindered side
H3C—(|:uLi
Me
Correct option is (b)
Conjugated double bond
50. CO,CH3

CO,CHs
Zn/Cu, CH2|2‘

Isolated double bond

Simmons Smith reaction.
Simmons Smith reagent reacts on isolated double bond, to form a cyclopropane.
Correct option is (d)
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52. [P

BRI

T™MS
1759 1753 1747 1741 Hz

500 MHz

1759+1753+1747+1741 1750 Hz o
4 500 MHz "
Coupling Constant J=1747 —1741=6 Hz or difference between any two adjacent peaks (coupling

constant is not change in Hertz).
Correct option is (a)

Chemical Shift § =

53. ™Ml total spin %% particle

Weight of configuration = °C, _ 5 5«43,

B2 132

Correct option is (d)

sq |2 |-Be Tl
| k) R| TT,

In( Keoo ] _ 49.8x1000 J mole™ {(600—300) K }

Ka00 8.3J mole 'K | 300K x 600K

Ksoo _ plo

= €

I(300
Correct option is (d)
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55.

56.

57,

58.

59.

Covariance shows the tendency in the linear relationship between the variables.

If y=f(x)ocx" (wheren > 1), then cov(x,y)=+ve
If y=f(x)ocx" (where n<0), then cov(x,y)=-ve
If y=f(x)ocx,then cov(x,y)=0

For options (a), (b) and (d), y oc x*> = cov(x, y) = +ve

For option (c), y o< x cov(X,y)=0
Correct option is (c)

From figure it is clear that each void is surrounded by three circles.

Correct option is (b)

u
t, =—=
u,+u_

u, = 6x10* u =5x10"*

-4

= G_fflo - _5 o545
6x10™ +5%10 11

t =1-t, =1-0.545=0.455

Correct option is (a)

AICI, - Al +3CI™

0.008 O 0
0 0.008 0.024

KCI —» K+ CI”
0.005 0 0
0 0.005 0.005

1

I= %(clzf +C,Z5+C,Z5+C,Z}) = E(0.008(3)2 +0.024(1)" +0.005 (1)’ +o.005(1)2)

I = %(0.072 +0.024+0.005+0.005) = 0.053

Correct option is (b)

For normalised wave function, ¢Z +c5 +c¢5 =1

Correct option is (c)
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60. In NMR spectroscopy the static magnetic field is used to create population difference between the
spin states
Correct option is (c)

61. dU =+TdS-PdV

d
We know that, dS = ?q

ds > U +PdV

dU+PdV -TdS<0 - (1)
If S & V are constant, then equation (1) becomes
(dU),, <0
Criteria of spontaniety.
Correct option is (a)

62.  Standard condition means 1 bar pressure
For A

For B

Same explanation as above
Correct option is (d)

AHF
63. k= (kBTT] e RT gis™R

k_ (k_Bj eAS#/R e—AH#/RT

T h

LSOt (G at)
T h R \T

y =C+mx
Correct option is (c)




“CAREER ENDGAVOUJ

34 SOLVED PAPER : CSIR-UGC-NET/JRF Dec. 2016

64.  For allowed transition, A¢=+1 and for Lyman Series Transition is from higher level ton =1
Correct option is (b)

H Ho H H H Hs

s N\ S N4

. C ~ C C
Il e, | I
—_—
ﬁ Rotation ﬁ Reflection ﬁ
C C C
“ AN “
H4/ "Hs H4/ Hs HZ/ Hy
Equivalent
Correct option is (b)
66.  Given: V =X’
oV 0
=——=——X"=-2X
Force =
R
\Y _Ekx = x“(given)
1
= 3 k=1= k =2=force constant
Correct option is (b)
67.  Total surface Area = Number of molecules x Area covered by 1 mole (A)
, 107° 23
100 cm? = x 6.023x10% x A
602.3
100 cm? x 107%° = A,
A, =100 A,
Correct option is (b)
68.  Inequation, []=kM?
[n] represents intrinsic viscosity
Correct option is (c)

69.  Many properties of nano-particles are significantly different than the corresponding bulk material
because large ratio of surface area to volume of nono-particles in compare to the bulk.
Correct option is (c)

70. Camphor — Terpene

Insulin — Hormone
Keratin — Structural Protein
Correct option is (b)
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71.

72,

73.

74.

75.

PART - C

8C (graphite) + K*(am) +e~(am) — [K (am)]"[C8] (s)

Due to the presence of unpaired electrons in ©* band of graphite it is paramagnetic and its electrical

conductance increases. It has eclipsed layer structure
Correct option is (d)

CCl, or C;H,

6S,Cl, +16NH,
Correct option is (a)

—S,N, +S; +12NH,CI

Ce(NO,), (OPPh,),

Ce™ > 4f° 5> No  f—f Transition

N, unpaired electrons.

It is diamagnetic and its colur is due to LMCT. Its C.N. = 10
Correct option is (c)

Statement | — [ Rh(CO), I, |
Converts CH_- and CO into CH,COI

Statement — [ Rh(CO), I, | is diamagnetic in nature.

I and 11 are correct but 11 is not correct explanation of I.

Correct explanation : Monsanto process occurs via oxidative reaction, migratory insertion and re-
ductive elimination reaction for that the starting compound must be square planar.

Correct option is (b)

In 30mg sample the overall activity is 3000 s*. So, mass of 2 PO,? is

3100xm = 3000 M = 2020 . 30
m= 3100 31
My Mg

_ = xR
= AB
Na=NgRas = molar mass  molar mass

R,s = Ratio of Aand B in sample m, ~ mg x M,

30 .
Out of 30 mg 37 mgin B
30
So, (30—?] is A

Mass of A= 30 1—i zsox@
31 11

30
30x —
__massof A 31 _ag

" massof B 30
31

AB
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m, =2x30=60mg
Out of 1g amount of PO, in 60 mg.

S0, % PO, :%xloo 6%

Correct option is (b)

76. FeO3~ — Jahn-Teller distorted away from the ideal tetrahedral towards a flatterred structure

ret* —1 [1]1]]

it is paramagnetic due to unpaired electron D,y symmetry
Correct option is (c)

77.  [ReH, ]2_ — Tricapped trigonal prismatic

Atoms 1 to 6 are the prism atoms, 7 to 9 are H-atom are equatorial hydrogen.

Correct option is (a) & (c)

Correct structure'is
78.

One ¢, axis and one plane of symmetry exist in this molecules.
So, two types of phoshphorous atoms

For ap =(2NI +1):(2x1x%+1]= 2 (doublet)

For bp :(2NI +1):(2><2><%+1] :3(triplet)

Correct option is (c)
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79. Cl, — solvolysis and disproportionation of CI, in NH,
Cl, +2NH, — NH,CI+ NH; +CI-
Sg — undergoes disproportionation in liquid NH,
5S, +16NH, — 4S,N~ +4S> +12NH;
CH,COOH acts as strong acid in NH,

CH,COOH + NH, - CH,COO™ + NH,
Molecules that do not behave as acid in water, may behave as weak acids in NH,,

H,NCONH, + NH, = NH; + NH,CONH"
Correct option is (d)

80. [Mn(HZO)E;]2+ — H,0 is a weak ligand, No pairing occurs.

M — 14 14 1414

+2 +1 0 -1 =2
S=5 25+1=6
L=0—->5Term

- Ground state term — S

cri*— (1111111
+2+10-1-2
L=3—>F Term

S:§28+1:2x§+1:4
2 2

Ground state term — *F
CuZ*— 1V [} [1V [V |
+2 +1 0 -1 -2

L=>X|M |-2->D

Szi, 2S5+1=2
2

Ground state term — 2D
Correct option is (b)

81.  Co-enzyme B, catalyses dehydration, 1, 2-carbon shift reaction.
Hence, correct option is (b)

82.  Metallothionines — Cystein rich protein
Plastocyanin — Electron Transfer
Ferritin — Iron storage
Chemotherapy — Carboplatin
Correct option is (c)
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83.

84.

85.

86.

[CO(NH,),CIT" +OH" = [CO(NH,),(NH,)CI] +H,0

[CO(NH,),(NH,)CI] —[CO(NH,), (NH,)T +CI-

2+

[CO(NH3)4(NH2)]Z+ +HOH — [CO(NHs)S (OH)]
Correct option (b)

.. (i)
... (i)

Heme A — Iron porphyrin — Colour due to n—nx* water splitting enzyme contains transition

0 x 0 bridged Mn, cluster

.

2+ 3 1 .
[Cr(HZO)G] — t,e9" — Tetragonal elongation.

(Mn(HZO)G)Zt 3¢

Correct option is (b)
Co(CO)3
9 + 6 = 15 (for 18 electron require 3 electron)

P <> BH,
5 340 -g (for8electron require 3 electron)

CH <« BH, (for 8 electron require 3 electron)
4+1=5 3+2=5

Ni(n5 —C5H5) (for 18 electron require 3 electron)
10+5=15

Co(CO), > P> CH « Ni(n® - CgH )

Correct option is (b)

| Co(n® ~C5H)B,H, |
Co(n’® —CsHs ) «—>(BH)
14 4
[BHB,Hg ] =[BsHs] ™ =[BnHn] ™ — nido

[Mn(nz—Be,Hg)(Co)J; [Mn(CO), |«—[BH,]
7+8=15 5

[ByHgBH, ] = [B,Hyo] =[B4H,]° =[BnHN] ™ — Arachno
Correct option is (b)

Spin forbidden
transitions
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87.

88.

89.

90.

91.

92.

93.

[RhC(CO), |

TVE=9x6+4+15x2+2=54+4+2+30=90
Hence, it has trigonal prism geometry.
Correct option is (c)

B,H,, + NMe, — Me,NB,H, + Me,NBH,
Correct option (a)

! 5 H,C=—CH, f 5 —PMe; ( 5 B-H elimination ( S
_— —_— —_—

H>C
CO 2 CO Co D C CO
MesP” | “CDg PMej, or\< \ --EDs H.C” | “CDy 3 \(’[_\_C_D—éi 18 e
CDy CHACD; 118€7H,c” Cp, LI
W, | 18 electron

CDs
D3C
BT + ! ) =——CDgH + ( ) _ RE. reaction

PMe3
H2C Co D3C‘\<CO\
XN PMe;

CH, PMe;

Correct option is (c)

H
Cco CE
4 AN ocC
Fe(CO)s + —»oc—||:e</ __HCl >||:e H
x | oc” |
co CO H
(B) (C) H
H H

Compound (C) has show four *H NMR signal

Correct option is (b)
1/2

ky, = (ky K Ky,f )1/2 = (5>< 4x10°x2x10° xl.O) —20x10° = 2.0x10°

Correct option is (b)

Fischer carbene carbon is electrophilic in nature due to strong m-acceptor ligands

Correct option is (a)

(A) trimethylamine —pK_ 9.8

(B) dimethylamine —pK_ 10.8

(C) methyl amine —pK_ 10.6

pH > 7 is a basic pH and amine with lower pK value will give the proton easily, and will elute at last.
Correct option is (a)
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94, Number of hyperfine line (due to Cu and nitrogen)
(2NIg, +1) (2Nl +1)
3
2><1><El (2><2><1+1)
4x5=20
Correct option is (a)
95. Number of triangular anti-prism are 8, in icosahedron it is 20 and in tricapped trigonal prism capped
on square faces) it is 14
On capping to square faces
4 new ages are generated and
4 triangular faces. Hence,
total faces become 4x3+2=14
Correct option is (a)
Br
9. ¢ cl
F F
Br

Both fluorine in same environment.

1
So, form doublet (2NIg+1) =(2><1><E+1]= 2

Br
Br Cl

Br
Br Cl

Cl Cl

Both are mirror image to each other but flourine
in different environment

(2x2x%+1]:3 triplet

So, total number of line =2+ 3 =5
Correct option is (d)
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-

(A)

0SO0,Ph
/@
79
|
(

Sn2 — less hindered

/\' OH,
—— PhO,S
\ S)

OH HO\/\)\

H,

/O\/\)\ ©)

Correct option is (c)

(®)

.0 |

Li~ \l
| o} o}
DNGZGN AN NN
. o} cl
o) o t-BuLi X —v&—»
98. O/ e — | ) HeC=CH, fNj
Nid *

Correct option is (c)

Correct option is (b)

o+ o-

I—(EI
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7.7 ppm 8.0 ppm

100.

3.0 ppm (s, 6H)

3.8 ppm(s, 3H) H 7.7 ppm

O O6

N _CHg N \% _CHg

| - |

CHs CHs
H3CO HsCO

(More stable structure)

Spectral data confirms the Para-pattern, so option (a) and (b) ruled out. Options (c) and (d) may be
correct but in option (d), the methyl are non-equivalent due to resonating structure, exhibit different
signal. But in option (c), two methyl group are chemical equivalent and exhibits a singlet of 6-Hs
Correct option is (c)

B'ackside

101, Rs >\ \>w<

Si-face
(Backside)

Correct option is (d)

PBr3 +Hy0
ACECO \; T A ACECO
AcO aXIaI attack

OAc
AcC
) /& Zn, AcOH
AcO AcO ~<— AcO
AcO _} AcO S AcO
axial attack QOAC
CH3O OAc
AcO
AcO

OCHj

Correct option is (b)
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/\ HZQ—H N L Me
g r~ ® | t-BuOK o
S H3C | S S
e ~ e
103. 3 2
e e
[\
0] 9] o
I\I/Ie
H3CS %
H,C
E  E—
’ )
Correct option is (b)
CI///, FI)Cy?;
Ru=—\
X CO,C,H CO,C,H
104. CO,C,Hs a FI>Cy3 y' 2C2M5 CoH50,C, CO2C2Hs
= CO,CHg ~ Grubbscatalyst CO2CoHs [4+2] >
cycloaddition reaction
CO,CsHs
: H
CoH502Cy,
“ CO,C5H5
CO,CyHs5
Correct option is (a)
Br 5
r
Br
) () KyCOq f%@
NZ Br —> N

cycloaddition N—

S) @2
B »(0—N=c—Br —> || N
1, 3-dipolar
105. | i o FJ
o~ I

(i)

Br Br
O e N
N\O/ \OH N o

o)
Correct option is (a)

e} o
HsC—C—C==CH l(m) Br,
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106. This is Julia Olefinations reactions, under the given set of reaction E-alkene is formed. The detail
mechanism is shown below.

o)
\ O
TESO \s/ N
NaHMDS \( Ny
> /
N—N
OHC F,h/
OMe TES : Triethylsilyl OMe 'I'
¥ 2C
O/ |
TESO

OMe E-alkene

TESO
Correct option is (b)

More stable Less stable

—R effect of this group, increase stability of intermediate.
In that case electron withdrawing group increase the rate of reaction.

OTs

Less stable

EWG containing carbocation intermediate decrease the stability.




@ SOLVED PAPER : CSIR-UGC-NET/JRF Dec. 2016 45
CAREER ENDEAVOUR

OTs OH

More stable

Correct option is (d)

108 DI\/ISO : :\ : : Ny
. COOH———> COOH
COyH
Acetone
L- proteln

(O H -—— |@<— H

R

O« O—B—(OACc)
‘o=< ) 2 HOOC
CH4

Correct option is (a)

o
k_\ OH e/io oy \Oe>

H
H A A
—_— / \ o) o 2\
1009. y | Im B 1 3

l[s, 3]S.TR.

OH
/ /
CHO PCC

Correct option is (a)
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OMe
110. MeOH — O OMe
= TI(NO,),
719 TI(NO2)2
/N TI(NO2), ring
O,N Me control
: : OMe
Correct option is (b)
*
111, Y,
N
I
I H
N,
N
I
H
Correct option is (c)
112. Coupling reaction
Correct option is (a)
SiMe ;
1 ® | ¥ lpa |
113. Ph—C—H + MezSi—CN —»Ph—(IJZ—H —— ph—cC
I
CN CN i |
O <|35i|v|e3 G,
Hydrolysi ,
Ph)H/M Ph— C—ipy 4_/

Correct option is (d)
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Hg(OAc) <)
—_—T L
v, Hg-CBAc uyy HgBr
5-membered N "/ N "/

114.
ring formed | |
easily Cbz Cbz
NaBH,
/O"” /OH<— w, /04—/0,,// OLBBr =0
- 1 P -
Cbz Cbz H Cbz H
Correct option is (d)
Q
115. (i) + 2K —
©
10 ne™ system (Aromatic)
&)
(ii) + H,SO0, —> H
H
Homoaromatic
H
heat
—_—
Non-aromatic
Anti-aromatic
Correct option is (a)
H
® Me okt
C|)Et >L_QEt (®
Cl)Et /C O o OEt
116. H3C_C£6Et—> H3C \OEt —»BuOM—»BuO\/k/\

/
3
© | \*/\ ﬂL
BuO
H = EtO,C 15 OEt

[3,3] STR Buo\/k/\
BuO N 1 2/3

(Product)

Correct option is (b)
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®
N © N
17 @ - f@
N Less stable m N
2"\ resonating
'\é'B structure ® N
+ve charge comes on both 'N' atom Positive ch " )
L | H ositive C argg _COITIES on or_1e nitrogen atom
(Less stable resonating structure) (More stabilized resonating structure)
Correct option is (b)
118. Barton reaction :
6-H abstract
—>
"/oH
N
I
OH
Correct option is (a)
5+ )
ring /\V +H
119. HO “xpension™ 1O o
®
Correct option is (b)
120. DDAQ used for deprotection of benzylether through one electron oxident process. As the number of —

OMe increases on the aryl ring, reactivity towards deprotection increases. So,

O____

removed to give Alcohol.

OMe
Correct option is (d)
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A N

121. H=Hy+aL-S
For constant of motion C, we must have

[C.H|=0

Here, [E+§,I:I]:0 and [I:+Sj;t0;t[ HA] [E,§,HA]¢0

Correct option is (c)

2
122. E-= —13.62—2 = —13.6><2—225 =-136 = n=5
n n
Therefore, orbital degeneracy = n? = 25.

Correct option is (c)
123. = w=A¢ is normalised
[(A0) (Ag)az =1
= [¢'ATApdr=1 = [¢'gdr=1

Therefore, ¢ will be normalised if A'A =1

= A is unitary
Correct option is (c)

124.  According to Perturbation theory, “The energy of perturbed system is equal or greater than the stan-
dard system”.
Correct option is (*)

125.  1o4(1) 10, (2)-10, (2)10, (1)
= (V34010 0 +¥2: ) ) e 2 Vi (2)]
~[Vas) D)+ Vs 1) ) Vs () (8]

:Z[Wls(Ha)(z)Wls(Hb)(1)_W13(Ha)(1)W13(Hb)(2):|
Correct option is (b)
126.  The arrangements for | “, ]1[3csu]1 configurations are
4
(1 m 0 Gy
4
Ty Mg
m_+1 -1

S$=1,25+1=3
L=1—>nTerm
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Spectroscopic Term = 3x
(1) m o Ou
T, T
m_ +1 -1
L=1->nTerm
S=0,25+1=1
Spectroscopic Term — 'S
Thus one of possible moleculer term symbol is 1,
Correct option is (a)
A 1 1 ! 1
17 B, 1 -1 1 -1
A xB, = 1 -1 1 -1 = x polarised
Correct option is (b)
128. The polar point group are
C..C, C,Cs
Correct option is (d)
129. B, =10cm™, V5, =2000cm™
H _ Y 1 .. 2000cm™
Bon, = —HBL Vo =—HBC * Boe=—andv=——_
PBr > and Vuer NA 7 \/;
10 cm™* . - 2000cm™ )
— B.. = =5cm*and V=—F+—=1410cm
PBr \/E
Correct option is (d)
130.  N,O is microwave and rotational Raman active molecule.
Correct option is (b)
131. 200 MHz —— > 600 MHz
J coupling constant = 10 Hz
Difference in terms of § -value remains constant.
So, at 600 MHz, 2ppm = 1200 Hz . Hence, correct option is (d)
132, dH=TdS+UdP

s H P
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133.

134.

3)1(3)~
op ). \op),

5 AF] () F) v
Now | 5p oT ).+ S0 | ap T ),
Thisis T.E.S. Il

Now for given gas

P(V-b)=RT = pPV-Pb=RT
Constant P on differentiating with respect to T

P(a—vj -0=R = (8—\/] :E = (8_H] :—TE+V
ot J)p or ), P oP ); P

now from equation

rRT _TR_,___TR __ _
P(V—b) RT = V- b_?:> +V = Vo +V=-V+b+V=>Db

P
RT
oH
AL
S0 (aP]T

Correct option is (b)

According to Clapyeron equation
dP  AH
dT  TAV
if AV =0 (because change in volume is zero)

P AH . dP

aT T dT
aT represents the slope of phase diagram.
When tan = oo

6 =90°
Correct option is (a)

X
2,3 o

Now, according to reciprocal theorem of partial derivatives

(57~ {wree,




“CAREER ENDGAVOUJ

52 SOLVED PAPER : CSIR-UGC-NET/JRF Dec. 2016
e,
oP );  (oP16S )T
Putting these values in equuation (1), we get
1 1 (ap] (6T ]
= — :> —_— = —| —
(ov /aT)P (6P /oS )T oS J; oV Jp
(GT ] ( apj
=] = =
Or 1lav ), s L
Correct option is (a)
kTBz kTBz
135. Ealong == Eground = T
(1] _ e—Ealong/kT g (lj _ e—Eanng/kT
N along q N ground q
Rate of probability of finding the proton along end against magnetic field
0
N -E /KT -E /KT
N Jalog _€ along _°€ " _ e [ kT _ ol7B2I2KT hyBikT _ (hyBaikT
(n] q e—hyBZ | 2kT e—hyBZ/ZkT
N uong €49 /KT
q
Correct option is (d)
136. Since, zero point energy = 0
1
= q:l—e‘T/kT [Given : ‘AE =KgT ]
- 1 11 e
A= e~ gt 11 el =1
e e
Correct option is (c)
137. Rate of production of D
r=k,[A][C] . (1)
SSAon ‘C’,

2 [A][B]=2k 1 [CT +k, [A][C]=[C][ 2k 4[C]+ K, [A]]

2 [A][B]
N RPTS S PR - 2)

k,[A]<<k_,[C]
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(2)=[C]= [kk_ljjz (A]2[B]

W=r-k, [kk—] DK RN

-1

Correct option is (d)

#
138, X't+YZ+ H+\j[XYH }—) Product

k 7/X+ 7/Y2— 7H+

ko Y #
[XYH }
log (E—O] = —B\/I_[(+l)2 +(=2)" +(+1)° ‘(O)ZJ
=-BVI[1+4+1]
— _6BI . (1)
log (kﬁol =-6B,/1, (2
log (kﬁol =-6B,/1, .. (3)

Here, I, =16and I,=4

(1)-(2)> Iog(t—j]:—GB[\/E—\/E]

= mg[gi]:—BB[JZ—\EEJ:—68[2—4]:128

16
Correct option is (d)

2
139. Pre-exponential factor in collision Theory, Ao GT
M

2 12
ﬁ{&] [ﬂ]
4 0, My
A2 o )
2 _| 92 M
= —?—(——](——] .. (1)
A 0, My

4w

W= -2
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5x 20 10x10
= =4 - =5
=g T hand ke =0,
A _4
AJ) 5
Correct option is (a)
140 K, = Kyion — Koo = (1.5%107° =1.5x10°* ) ohm*dm *
K., =1.5%0.99x10°
salt
Solubility(s) =
y( ) Asalt
(15%0.99x10°)ohm*dm
- (0.485+1)ohm*dm?mol ™
5= 1485 19 Ml ~ s=1x10° MO
1.485 dm dm
s=1x10°x200gm/dm® = s=2x10"gm/L (- ldm’=1L)
Correct option is (c)
141. (1) Zn+4NH, - Zn(NH,),” +2e- E° =1.03V
(2) Zn > Zn* +2e” E°=0.763V

on reversing 2" reaction and adding it to reaction 1

Anode Zn+4NH, - Zn(NH,),*" +2¢

Cathode Zn* +2e — Zn
Zn* +4NH, - Zn(NH,)."

Equilibrium constant of above cell reaction. is formation constant

0 _ 0 cathode _ =0 anode
EceII - Ered Ered

But values in equation given are of oxidation potential
S0 EO cathode — _0763

red

EO anode — _103

red

E?, =-0.763+1.03
E, =0.267
0.0591
N0W1 Egell :Tlog Keq
0.0591 0.267 x 2
0.267 = log K = ———=logK, = 9.03=logK
9P 0.0591 9P 9P

K, =10"" = K, =10°
Correct option is (c)
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142.

143.

144,

145.

The molar conductance of anionic surfactant of the type Na‘R~ (sodium dodecylsulfate in water) in
water is plotted against the square root ofthe normality of the solution. The curve obtained, instead
of being the smoothly decreasing curve characteristic of ionic electrolytes of this type, has a shart
break in it, at low concentrations. This sharp break in the curve accompanied by reduction in the
conductance of the solution, indicating a sharp increase in the mass per unit charge of the material in
solution, is interpreted as evidence for the formation of micelles at that point from the unassociated
molecules of surfactant with part of the charge of the micelle neutralized by associated counter iors.
The concentration at which this phenomenon occurs is called the critical micelle concentration (CMC)

> <

_’:CMC:‘_

= X
The effect of concentration of electrolyte is given by

logCMC =-alogc; +b

For homologous ionic surfactant
logCMC =A-BN
Correct answer is (d)

sin 0 at 2x, 4x, 6X, 8X

—  BCC
2
432 2Jx _ 2x+/0.06

Correct option is (a)

Weight
fraction

Molecular weight

Correct orderisM <M <M <M.
Correct option is (b)

1 1
==V, = T,=-2V.
1 2 1 2 2 2
E <E,

T,+V, <T,+V, :\%<\% =V, <V, and T, > T,

Correct option is (c)
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