41.

42.

43.

44.

45.

46.

Chemical Sciences
Paper I{(PART ‘B*)

Complexes of which ofthe following metals are used in the treatment of
rheumatoid arthritis:

Gold
Ruthemum
Iron
Copper

P

Mon-heme iron-sul fur proteins are involved in:

Electron transfer.

Froton transfer.

Both electron and proton transfer
Cygen transfer.

P Ny

Active catalytic species for hydroformylation is

1. RuCl Q(Pphﬂg

2. HCo(CO) :
3. RLCI(PPhs)s

4. KRl _ ‘*%

The unit of molar ahsorptiwity 13

L mol™ cm™
L™ mol e
Lmol cm™ §
L mal cry

Fold 2o

Gelatin 15 &

sncrease [y
"y, INCTEASE Eipg
eliminate residual current

The element that shows both +3 and +4 oxidation statesig

Ceriutm
Promethium
Cadalinium
Holmium

Folw b



47.

45.

49,

0.

51,

52,

The mumber of 3¢, 2e BHE honds present in BaHyg is

R N N
[ I S PR Y

Inn BrF; as a solvent 5nFy and KF behave as

anid and base, respectively
hase and acd, respectively
arids
hases

Sl S

The effective nuclear charge (Z°) for the 15 electron 0fs0 a
Slater’s rules 1z nearly

4.55
345
785
545

RS L

of first ionization energy is

bridging two metals
%0 bridging three metds

The mozt unstahle species among the following 12

Ti{C3Hs)
Ti(CH,Ph),
Fh(CHzls
Phi{CyHs)s

Fol o



53,

54,

55.

56,

5.

58,

In which of the following species quadnupole honding 12 involved?

Wog(Mhles)s
Wna(C O,
Fea(CO
ReyClg®

Fol o

In which one of the following pairs the species have sirl ar geometry ™

1. CD; and SD;

2. NH3 and E-H3

3 CO5% and 505

4, 2047 and ClO4” a,

On oxdatve addition of Oy to Ir{(CONCI{PFhs), the ox:d th and
coordination mimber of Ir changes, respectively, by 4

land 3
2 and 2
3and 1
2and 3

P S

One electron donor g
Twrao electron dona
Three electron d

An element ‘X' emits successively two B oparticles, one coparticle, one positron
and one neutron. The mass and atomi c numbers of the element are decreaszed

by, respectively,

4 and 1
5and 1
3and 2
Fand 1

RS S



58,

éil.

fl.

2.

fi3.

fid.

The '"H NMR spectrum of (n’-CsHs):Fe recorded at room temperature has

One singlet
One multiplet
Twao singlets
Tweo multipl ets

Fol o

In the estimation of Fe** by Cra07* using harium diphenylamine sulfonate as
indicator, HyPOy 15 added to

maintain the pH of the medium
decrease the Fe**** potential

increase the nmdizing power of Cry0
stabilize the indicator

S S

The polymeric species (SH) 15 af an

three dimensional conductor
two dimensional conductor
insulator

one dimensional conductor

RS L

Among feldspar, muscovite mica and zeof

1. all are three dimnensional s
2. fel depar and zeolite are 1]
layered
3. feldspar is three di
layered

The acid catalyzed hydrolysis of trass-[Colen)p AKX can give cis- product
dso due to the formation of

square pyramidal intermediate
trigonal hipyramidal intermediate
pentagonal bipyramidal intermediate
face capped octahedral internediate

Rl A



5.

fif.

7.

fiE.

9.

0.

The total number oflines expected in 'H NME spectrum of HPF; is (1= 142
for both *F and *'P)

1 13

2 four
3 five
4 three

In the inner sphere reduction of [CofNMHz)sC1*" with [Cr{OHy)e)]*, the
chloride

hridges the metal centres only

mediates electron transfer only

hridges and mediates electron transfer hoth
does not play any role

RS LS

The number of faces and edges in IF; polyhedron are, respd

15 and 15
10 and 15
10 and 10
15 and 10

RS L

Among Ny, N3, azobenzene and hyd:%m e shortest and longest NN
o I'II|I|IT

distances are found, respectivel

N3 and hydrozine

My and azohenzey

Only one absorption band 15 obzerved in visible region of spectrum of

[MNifHa O™
[Ti(HsO)6]™
[Fe(CN)e]*
Viod

RS o



CFSE of transition metal complexes can he determined by

UV -wisible spectroscopy
[E spectroscopy
Microwave spectroscopy
MME spectrascopy

FoLd bd o

Which two among [Fe(CMY]*", [FeFs]™, [Culbpyi]** (bpy = 2,2 -bipyridine)
and [Mn(acac)s] (acac = acetylacetonate anot) show the same spin-only
magnetic motmnent?

[Fe(CMNs]" and [FeFs]*™
[Fe(CMs]* and [Culbpyl]™
[FeFs]* and [Mn(acac)s)]

[Cutbpy)a]*t and [Mnfacac)s]

RS LS

In agueous medium a muxture of KT and I converts thiosul

[ N
]
b
]
h
i

‘the condition

Heatitig is ohserved when M; gas at 200 atm is expanded at T > 600 K. Itis
hecanse

1 inwversion tetnperature 13 smaller than 600 K
2 Ma1s a real gas

3. Joule-Thomson coefficient 12 negative

4 Joule-Thomson coefficient 15 positive



TE.

79,

g0,

gl.

8.

Increase in disorder iz more 1f

heatis shzorhed reverably at higher temperature

heat 1z shsorbed reverasibly at lower temperature

heat absorbed reversibly 1s1ndependent of temperature

heat ahsorhed reversibly 1z 1ndependent of phase ofthe system.

FoLd bd o

The term symbol of L1} with configuration (1 ngz(lcu}:‘{zujgjl 13

Which one ofthe following equations iz used for the ca

equilihrium constant (&) of an electrochemical cell reactisn®n = number of

1 InE = (nFE° [ RT)

2. InE =—(nFE° | RT)

3. In% = (RT {nFE®)

4 Ink =—(RT{nFE)

Cubic close packing of & oenerates the following number o finterstitial
sites

3 7 tetrahedral sites
dhd 2 tetrahedral sites

1.
2
3 Drg,
4.

The point group symmetries of 1soscel ez and equilateral triangles respectively
are

C}v and ng
D3h and ng

P SR



83.

2.

85.

6.

8.

BE.

The infrared spectrum of CCy exhibits the following number of ahsorptions:

1. ofe
2. twrn
3 three
4. four

The first line in the rotational Raman spectra of a diatomic molecul e appears
with a Stokes shift 0f 12 cm™. The Stokes shift for the second line is

1
1
1
1

36 om”
24 cm”
18 cm™
20 em™

Sl S

Which of the following molecules shows EFR resonance?

H.O
O
HaCq
C0y

A S

The E branch in the wibrational spectr
lines with a separation of 10 o™

10 con”™
20 oot
S ot
15 o

P S

1

Overtones are of

nonicity 1z absent
ation and rotational modes are coupled
dternating electric field 1z applied

o L [ =

Which of the following electronic transitions 18 dizallowed?

T —s T
0 — O
1 —s T
O —= 0=

FoL b



89,

0.

91,

9.

93,

T

Ifthe Camot cycle in entropy-temperature diagram looks as helow,

D -

A B

A
then the system rejects heat to the surroundings in going from

B—sA
A —PB
D—=C
C—=D

P e

1 ~l=pz =l
2 —l<plz ¥ <l
3. 0 =plx v)=1
4 0 <plx v <l

wnic vibrator model of a

When we introduce anharmonicity in the
| hanges from

equal to gradually

gradually iner qual
For a one-electrgn a m“‘ﬁ.’ith nuclear charge Z, the speed v, of the electron in
3 frhit satisfies

RS L

The optimized vanational wavefunction gives

all properties and energy of same quality
properties better than the energy

energy better than properties

equal kinetic and potential energy values

P S



94,

85,

94,

9.

B,

The commutator [Ly, Lxz] has a walue equal to

ZErD
<Lz
—-inLlz
—nLg

RS S

The following statement 13 true for sy hermitian operator:

A1l egenvalues are real and non-degenerate
A1l ergenfunctions are real

A1l egenfunctions are complex

A1l egenvalues are red

RS S

A & molecular orbital of a diatomic molecule 15 defined by

g =B
I
| 00 rd L

1
2
3
4 2

o

sin
cos

FoLd b

Which of the followipg,
orhital (MO) theoryd

1. The V- s flon-orthogonal hasis.

O theory does not include any 1onic terms.
eoty views molecules as composed of atomic cores and




59,

1on.

1ol

102

103,

If & an operator and .E‘L;H= iﬂ%, then &° wis given by

du :
1 -t ==
" [afx]
d*y
S
cfi:,b’]g
3 =
(2L
4 oy
' dr

If all the energy-levels of a system are given a constant shift by afahount o
the entropy of the system '

1. does not change at all

2. changes by the amount of o
3. decreases

4. increases, but irregul arly

An equmolar mixture of two macromolechls
30,000 will have the number average "

£

£

R I L R
| &I &I 8

Il

—_

LA

“l:l

—_

—_

£

Htive catal yst to an exothermic reaction

Additton of a

wexothermicty and activation hartier

ses exothermicity, butincreases harrier

zases exothermicity only

creases achiwation barner, but does not change the exothermicity.

i e

The electnical conductivity of a crystalline solid increases with temperature,
The solidis a

superconductor
tnetal
semniconductor
semnimetal

Fod bd o



104,

105,

104

RIIS

K. walues for CuS, FeS, PhS and ZnS are 8.5 x 1077, 6.3 x 1077, 3.4 x 107°
and 1.6 % 107, respectively. If HyS gasis passed through a solution
contaning these ions with same molar concentrati on, the ion that wall
precipitate first s

RS L
|
[n1]
[ ]
+

The expenmental adsorption data of a gas on asolid surface at temperature T

exhihits the following wanation with pressure. Visthe wvolume of gas
adsorbed.

/P

Which of the following statements 1s true?

B erature

1. Heat of coverage vanes linearly
2. Adsorption 15 multilayer .
3. Heat of adsorption 15 indepgt f coverage
4. Cotmplete coverage canndt te détermined
Y : :
The second order Bragg d di1 from the 100 planes of a cubic orystal 1s

equvalent to

S S

18] Athe of the comp ound given belowis

/O,CDDH

4-methyleyclohex-4 -enecarb oxylic acid
4-methylcyclohex-3-enecarb oxylic acid
1-methylcyclohexene-4 -carboxyvlic acid
2-methyloyclohexene-5-carhoxylic acid

Folw b



108 The major product formed in the reacti on given belowis

109, Coperearrangement involves

[1,5]-sigmatropic rearrang erment
[4+2]-cycloaddition reaction
[3,3]-sigmatropic reatrangernett
fim-electrocyclisation reaction

P

1o



111

112

113

114,

115

The stereochemical descriptors for the chiral centre and olefin in the
compound given below, are

)
e

Huwmer

HG H
1. 4R 25
2. 45 22
3. 4K 2F
4, 45 28

In the compound given helow, the hydrogens Hy and Hp are

He,
Ot
H

hotnotopic
enantiotopic
di asterectopic
1zotopic

P

An organic compound with molecular for
siond in the 'H NMR spectrum. The coy

2,2-dichloropropane
1,2-dichloropropane
1,3-dichloropropane
1,1-dichloropropars

Fold 2o

-Wis spectra for the compounds A-C s

co O

The order of Ay ingh

1 e B=C
2 M B
3 BxC*A
4 CxB=A
The photochemnical Paterno-Bichi reaction 15 a cycdoaddition between

two »C=C< groups

a *»C=0 and >C=C+< groups
a *C=M-FE and =C=C< groups
a =C=5 and >C=C< groups

RS S



116, The reaction given helow 1z an examnple of

oy

e+ nde cycloaddition
et 22 cycloaddition
T nde cycloaddition
e ndy cycloaddition

P St Iy

117 Which one among the dienes A-D will undergo [3,3]-sigmatropic shift upon
hEEIIiIlg

115




119

120

121

122,

The major product formed in the reaction given helowis

BtOH/ A

OL_/ —_—
O o
2 (o
s ("o
o Ot

The transformation given below can be achieved uang

alkalme EMnDy f MaliDy
pyridintum chlorochromate
PdCIQ i Cu':lg i Dg i HgD

RS S

120
105

P S
3

B4

Inthere given helow, the ortentation of two bromine substituents in the
propu
. Bty Br
—h.
Br

equatorial a both C-1 and C-2
equatorial & C-1 and amal at C-2
axial at C-1 and equatorial at C-2
awial af both C-1 and C-2

Fol o



123

124,

125

124,

1277,

125

Cwclohexyl henzyl ether 18 converted to cyclohexanol using

5% ag. KOH
hydrazine hydrate

Hz-FdiC

tetrabutyl ammonium fluoride

FoLd bd o

Which one among the compounds A-D will have highest dipole moment?

1 = :—’? =(=(=

A B C D

RS S
o NI v e B

The major products formed 1n the nitration (HNOs / H taniline and

acetarili de are

e-nitroaniline and o-mtroacetamlide
m-nitroaniline and p-ntroacetanilig
p-nitroaniline and # -nitroacetanils
m-ritroaniline and s -nitroacetdila

||,|%ﬁ I

P

|

2. el EtNH; = FhNH; = PhbNHNH;
3 PhMHNH; = EtNH; > PhNH;
4 EtNH; > PaMHNH; = PhiNH;

The order of anid strengths of CH;COOH, CFCO0H and CClz CO0OH 13

CCl;CO0H » CF;CO0H » CH;COO0OH
CClzCO0H » CHzCOOH » CFRCOOH
CFCO0H » CClLC0O0H » CHCOOH
CF;CO0H » CH;COOH = CClL;CO0H

Fol 2o



129,

130

131

132,

The major product formed in the reaction given helowis
Mle

Ij[ i. ozonolysis
—_—
ke i. NalOH
1 p‘[:'
o
2
Mle
3. B <O
s

The most suitable reagent to achieve the transformatio

OH

H
CI’D3 ! HgS D4
I'u'Ian
KMnOs /H
Ru':13.l'l NE[ID4

P S

' & having molecular formula CsHyz on catalytic
feallyinactive compound (CgHy). The compound

An aptically active ¢,
heydrogenation givesipd of
NP Bt

The reagent suitahle for conwerting oct-4 -yne to frams-oct-4-ene 18

H; — Pd/C

Bd/f ':a':':'3 ! Hg
MabBHa

Maslig. NHs

FoL o



133 Which one ofthe following 15 a polar aprotic solvent?

1 toluene
2. carhon tetrachl onde
3 M A-dimethylformamide
4. acetic acid
134 The major product formed in the reaction, given helow, iz
N’OH
I
PClg
e Cl

135,




136, The most suitahle reagent for carrying out the transformation given helow, 1s

Lb_hﬁb;ﬁ

e r%ha
an. HQSCH
Hg(CAc); followed by reaction with MaBH, / MaOH
B;H; foll owed by reaction with HaCg f NaOH
m-CPBA followed by reaction with dil HyS0y

S S

137 Maral product abietic acdd, given helow, iz a

DoH

monoterpene
sesquiterpene
diterpene
triterpene

FoL o

138, The major product formed in the
hydride {1 equivalent) and me

f ethyl acetoacetate with sodium
dlide (1 equivalent)is



139 The reaction ofphenylacetylene with one equivalent of methylmagnesium
brommi de followed by reaction with benzal debyde prowides

0OH
1. F'h%(ph
oH
bl
2, Ph_}:( ¢
P
<) b _ H
=] Ph
H
Ly Fh—=—M1e

140, Bucrose 15 adisacchande consisting of

glucosze and glucose
glucose and galactose
glucose and fuctose
glucoze and tmannose

R L
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