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Paraday colstant = 96500 C; Planck constant = 6'625 x 10 
31 J s;

si""a olf tiglt = z.sss r 10s m sr; Boltzrann constant = 1380 x 10 
2r 

J K-r; Gas constant = 8 3 14 J

l'-ol-'jo.otzI-utrnKrmofr=198?calXirrnofr:Massofelectron=9109'103rkg; Mass

"i*i"" = i.iir ' io'7 kg clarge ofelectro' = 1 6 : 10re c; 1 D:3 336 ' 10-30 ctrr; 1 bar = 105

N;';RT/F (at 298.15 K) = 0.0257 v: Avogadro numbei= 6.022 x l0']r; speed oflight= 3 0 ' 103

l

\r^6e

Iis€frl Constants:

IAI kr > k2 andki > Iq

[C] k: > kr and k,r > kr

[B] kr > k: and 1<,l > k:

[D] k:>krandk;>kr

PART _ A

1. For the following seis of rcactions, the corect ordering ofthe rate constants is:

[, @ o
CL)B \q 

- 

CF \l - B
Eiro

k,OO
cr- B- \h .;:* c|\h - B

o"o
.J e. + OH " CLl.Oh - B'

D[,4SO

o^,o
! ,l.B Or - ,a,_ - 

CF Ol ' B-

2. The reaflangement reaction lhat does not require an sp2 hJ'bridized carbon in the stamng

material is:

[A] Favonkiitearrangement

[B] Pinacolrearrangement

lcl Wittig-Stilirearralgernent

[D] Oxy-CoPereartangement
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3. The major product A obtatued jn lhe following transfomation is:

lcl

fH,
IBI H"c 1l=- cr,

' r"Y-\cHr
IDI L--/-+r,

\
o

4. The topicity ofthe benzylic protons (irdicated bold) in the following structure is:

NO2 co2H

lAl Homoiopic

[B] Enantiotopic

[C] Diastereotopic

JDI Do not exhibit iopicity

QH
/- \ ^ -er

Br OHL l^
I

OE

-..=-A-u.
l! -i

!o'
II

B.- t^
ll

^J-^rY -'

^ ,cH. .onc. Hrsoa
n.c{ftcr. A

'oH oH

- cHr

lAl Hrc < /\f cH3
"o

"."-(X'n'- cocHl

5. A set oftwo compounds, each having (R)_conilguration among the follo\ting is:

OH

^lov"lq) (il fYv (Ll
l!

(E) (t) cl ii)

(c) (i) (ii)

(D) (' -..------!- u'

tl -l

Paee 3 of 26



v^66

6. A set oftwo most appropdate oxializing agents for the convenion of a secondary alcohol

into a ketone is:

LAI i) Al(OtPr)3 /acetone

lBl i) Cor/pyridnrc

[C] i) Al(oPr)3 /2-Propanol

JDI i) pyrid;nium chlorochromate

ii) CrOl

ii) n-chlorcperbenzoic acid

ii) CrOr

ii) SeO:

7. The ketone that gives the follovring IR spectrum is:

+" ofl l>o,'
c

8. The netallochromic indicator used in the estimation ofMg']* with elhylenediamine

letraaceric acid i):

j' ?"

ror 
o"1]-^*@

\l
p1 )'$*$'o.

ozN
HO

G; ,-G[O ", ao*
\"

t
i

DB,{

Icl
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9. HemeD'thih and hemoc-vanin' respectively are:

[A] both dbuclear iron meralloproteins

[B] dinuclear copper and mononuclear iron-por?h]dn meialloproteins

lcl dinuolear ilon and dinuciear copper rnetalloproteins

lDl nultiiuclear iron ard triiuclear iron metalloproteins

10. The deficiencies ofthe metals' Zn ard Cu in human beings' respectively cause:

IAI bone deterioration and anernia

lBl glucose intolerance and skin diseas€

LCI hair loss and gr owrh relardation

[D] grosth retardation and brain disease

1i. N4agnetic rcsonance imaging (MRI) in humans use the coordination complexes of:

tAl cd(II) and Zn(II)

[B] Ni(Il) and Co(II)

lcl Mn(II) and Gd(III)

[D] Mo(v) and w(V)

12. Tle primary role ofchlorophyll in photosynthesis is:

LAI absorption of light

lBl absorption ofwater

lcl storage ofenergJ

[D] produciion ofchemical energ'v and its storage

13. The deco position len1peralxre ofcarbonates ofGroup ll elemenls vary inthe order:

lAl BeCO3<MgCO3<CaCOr<SICO: [B] BeCO; > MgCOr > CaCOr > SrCOr

lcl BeCOi<MgCO3>CaCO:>SICO; LDI BeCOr > Mgcor < CaCo: < SrCOr
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14. The boiling point ofhydrides ofgroup IV elements vary in the order:

lAl C}Ir < SiHr <GeHa < Sn}ll [B] Cl{+<SiHl>GelI+<Sntlr

lCl CHr > SiH+> GelJ,r> Snllq lDl CHr<SilL'<GeHa>Slr}la

15. The electronic ground state ofnitric oxide is:

lAl Lt

ICI ln

lBl tt

lDl 'n

16. The highest synmetry element ofallene (H:C=C-CH:) is:

lAl c: lBl c4

IC] S, ID] 54

17. Ll the process ofnucleation and crystal growth formation ofthe nucleus (homogeDeous

nucleation) is controlled bY its:

lAl suface free energy

lBl bulk free energy

[C] surlace and bulk iree energies

LDI only surface tension

18. Work function ofa solid has the units of:

[A] entropy

[B] energy

[c] polential

lDl force

19'Therateconstantolareactiondecleaseswithincreaseintempelatule,Thisiirdicaiesthat
the:

[A] reaction is exothermic

lB] frequency factor ofthe reaction is low

lcl reaction proceeds in multiple steps

JDI reaction occuIs by a tunneling nechanjsm
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20. The conect unit ofgyromagneljc ratio ofa nucleus is:

[A] mdian s 
r

[B] radian Mr s'r

tcl MHz T'?

JDI radian T'r s 
r

PART - B

21. fhe producl ol lhe rollo*ingreaclions is:

TsO

oA
LI"

tAl

tcl

iAl

r"r )"*,'..]G

22. Products A al1d B in the followilg reaction sequence are:

lBl

tDl

o
tl

L1'\-/ -oEi

o

)"-- ^o
,L\7-_ort

o,-A,
lll-.,/ -oEt

B

o--A-tl\7-- ort
B

i. NaOH, Mel

ii. EroH, H*

LDA, THF, [,1EI

o
u./ \'/ and

l

lBl \--\oEt

o
ll./'\"' :nd

rDt I -l.'v _oEt

B

o
),-/tl.-V{o,,
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23. Reaeents used in the Cadogan and Schmidt rcactiol! respectively are:

24. Tle heterocyclic ring present in lhe amino acid histidine is:

lAl triethyl phosphite, N3H

ICI triethyl borate, TSOH

[A] isoquinoline

[C] pyrrole

qlrercetin in Plants is:

[A] phenylalanine

[C] methionine

[B] triethyl orthofornate, NH2OHGf

[D] Et Zn, NBS

lBl indole

[D] imidazoie

tryptophan

proline

25- Quercetin is a llavonoid widely distributed in nature' The biosynthetic precul.sor for

tBl

ID]

26. The major product lormed in ihe following reaction is:

DBU

2A 'C

tAl

27- The maior proaluct obtained in the following transformation is:

^ a_H,ct

1-x";
aq. AgNOr

tBl

iDl

^ 
CH,OHt\,/'IAI J..-,/-on

H:C

Co
Ph) EAIE\

CO
pnl In"r,

tcl

.,tn
co

EIOrC- ph

ln"rBr r>
Y"rcl "."$o tDt

H:C

Page 8of25



\-65

28. The predicted absorption maxima ofcompounds x and Y, are:

/'^\/\xl I I

or'"\/\,2
lff

:/---\.,J

29. A compound with lhe molecular fomula C5Ht0O2 gives the following lH-NMR spectum

The resonances at 1.4 5, 2.25 5 and 3.9 6 are in the htensity tatio, 6:3:1 The most likely

structure ofthe con1ponnd is:

lBl

ID]

iAl

tct

tAl

IC]

(X) 239 nm ard (l) 2'15 n'n

(X) 239 nm and (Y) 227 nm

1 -hydroxy-3-methylbutan-2-one

1 -hydroxyp,3ntane_3 one

(X) 244 nm ,nd (\') 245 nm

(X) 244 nm and (rl 227 nm

[B] 3 hydroxy-3-methylbutan-2-one

[D] 2 hydror)pentan - 3 -one

30. The reagent needed for the following transfomation is:

lAl KoH

[C] Proline

d .O c'nd'i'ns> 

o\'c
lBl Quinine

[D] Thianhe
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31. The mosi apprcp ate prcduci in the following rcaction is:

(^)

co,H

i) Li/NH3

ii) cH3cHrcH,l
iii) Oxa ic acid

IB]

32. The most likely product in the following hansformafion is:

o )LDA
ii) cH3cHrcHrl

iir)LDA
iv)CH3l

?r- zr -/,.,--\
fio
HO

N,,.,-
"-L

IAI

rDr o
'"..--l

tBl

iDl
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33. The major produci in the following transfomation is:

ljle

l-l AcOH

lBl ri'4e

o\"

! -66

Page 11of 26

tcl Iye

o-Y""^"

tDl Y"

34. The product oblained in the following transfomalion isi

. ,"^"i.._"
A BLo,< .J eq'

!'' Bro 1

CN

-\
!r

o

tAl

rcr ()-

NC. -OH

IB] O
)-\

tDt o>|:H

(,
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35. The majorproduct formed in the following asymmetric induction is:

," i"" znrBH4),
' Y 'EI

3 o"c

tAl

OH OH

Ph\l Me lBl P' 
^ 

Me

I6H oH

oH oH
tl' Inr Me V ph[.le- Y Ph

OH OH
tcl

36. The oxepin X undergoes valence tautomerism followed by acid-catalyz€d ling opening fo

Pit e: 
, 
o-\

1l I
x

D
oH Ho?

IA]

tcl

_o

a
OH

d

tBl

tDl

PaEe !2 of 26
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37. The products X and Y in the following reaction sequence arc:

'ry^coon
H

ii) HcOoMe

i) rel/NaH

ii) Aq.KOH

0 LiArHl

38. The products X and Y in fhe following reactjon sequence are:

1) (c!rso,),o/CH2cl,

ii) KoH
[,,]

ICHTCO),O/DMAP

cHrclr
cooH

(.{) x= O\^-^NH, ,=[l-!/ 
Y v NHCOCHT

cooK

H

rur ": [1. .]L-..,.*._"'o
- \_/

^. v-l \ oH

H

(c) x= ' N 
-\,," '

cHo

'tt!

tt!

/\oH

cHo

tN!

cooN,le

'r.rY
H

H

(B)

(D)

H.. Tir il,(c) ^ \-_-,--7 )
\__l

(D) x= , Tlr. l..-A N" T )-cocH3
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19. Tle ploducls X arrd Y in the following reaction sequence are:

0 i) LDA,/-780C

o
ii) ^- lL

oo
,]L ]L(l\

oo
ll l1

r.l \

l1 l1a -a 't 1Bl \=tl1

_--.-Alll Lv-N-\

^.)

lr
t-l'-(

({)

(c)

,, tYI",1= 
X )j Y:

Meo-Y

rr
I,

': Lll Y
t/= ril]-

II(
p) r= f' lll v=

1\L
lrl

I

_.{ -rl
1ay x=['f I v=

.n .rl(q x=LJ \ Y= rTt
^)

(D) x=

40. The products X and Y in the following reaction sequence are:

LDA/fiIF

^]

r.l,,ene/ Powdered 4A nolecular sieaes

A-l(
- T- ir(Bl ' 1- Ll
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41. Nickel can be detemined by the addition of excess cyanide ion and back titraiion uith
silver ion. A solution of a 0.:l g sample of a nickel ore is made basic with ammonia, and

50.0 mL of 0.09 M KCN solution is added. Titration of the excess cyanide ion rcquires

20.34 mL of0.05 M AgNOr- The reactions arc sho$'n below-

Ni'?+ + 4CN-= Ni(CN)i- andAg+ + ZCN- = Ag(CN)t

The percentage ofnickel (atomjc weight = 58 69) in the ore is:

42. A pair of'T-shaped' and 'See saw-shaped' molecules, respectively G:

IAI SFa and HrO

lcl SO, and PClt

43. The pH ofo.l M solution ofCH3COOH (K" = 1.75 ' 10-5) is:

lAl 3.97 [B] 4.so

ICI 2.88 [D] 5.54

lAl e%

LCI 36%

44. Red color ofHgs is due to:

lAl d d transition

lcl metal fo ligand chalge transfer

(" Ia" ")
!" .)

U"'.--l

lAl A and B have equal affiritY

ICI B

lBl 14 %

[D] 5r %

lBl NH3 and ClFl

lDl ClFr ard SFr

lBl f-ftransition

[D] iigand to metal charge transfer

45. Among the following, the macrocycle with the greatest aflmity towards potassium ion rsl

.a,-)- _4"-)-
(" 

") 

(.

!t..-,l (--,-t..)

tB] A

lDl c
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46. The octahedrald" configuralion 1\'hich has a contribution lrom the orbiial partto the value

oflhe effective magnetic moment isi

lBl t 
"recrftigh 

spin)

Dll rz"e"o

47- Tle number of improper axis ofrotation (S4) in a tetrahedral AX4 molecule is:

lAl 2 [B] 4

tcl 3 lDl 1

48. The total number ofmicrostates for a dr ion and the lD 
ten1] respecti'r'ely are:

lAl 120 antl 5 [B] 120 and 0

lcl 45 and 0 [D] 0 and 45

49. Using Pauling's rules, the pKa values olRAsorHz are:

lAl 1.0 and 8.0

[B] 2.3 and 7 3

[C] 4.0 and 7.0

IDI - 2.3 and 3 'l

50. Forthe stoichiometric dissocialive mechanism for substitution in octahedral compl€xes

with the equations given belo\l' the correct rate expression lor the overall reaction is:

kr ku

LqIV4X + L5['4 + Xi L5M+Y 
- 

LsMY
" k,1

lAl t:g5eg2

lcl t 
"6err

lA

tc

klkrllsl\4XltYl

k-ltxl+ k'lYl

[1tX]+ krfYl

krk-ltLsMXlfil
tBl r.,txr- k,t\1

krkdL5l\lxllYl

[D] k jN + kr|rl + klltsMxl
klKllLsMXltYl
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51. The incrcasing order ofr'd r labilizing effect in the substitution reactions ofsqume

plana.r platinum complexes is:

lAl pyridine <NH3 <NO: < H < CO

[B] NHr <PYtidhe< NOr' < H <CO

lcl NOi<NH3 <Pyridine<H <CO

lDl NH3 <PYridine< NO: < CO < H

52'Thenumberollinesexpectedinthex-bandEsRsPectrumoivo(acac)2complexina
soiution state at 25'C is:

lAl 6 tBl 8

Lcl 7 [D] 4

53. The spectroscopic technique useful lo disiinguish the spjn stale and oxidation slate of iron

isi

IA] TR IB] NMR

[c] Mdssbauer [D] Lry-vis

54. The nunber ollone electron pairs on the central atom and the shapes ofthe species ClO3

and II5 are respeciively:

lAl (1, pyramidal): (1, trigonal bipyramidal)

lBl (0, planar); (1, square pyramidai)

[C] (i, pyramidal); (1, square pvramidal)

lDl (0, planar; (1, trigonal biPvramidal)

55. lhe correct statement 1lith respect to XeFi and/or TeFT is:

lAl both have al ieast one bond angle as 900

[B] both have at least one bond angle as 720

[C] in XeF5, there aJe 90'and 120" bond angles

lDl TeF? has a monocapped octahedral shape
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56. The dipole oment ofthe compounds CH3CI' CCIFr and PF:Clr are in ihe order:

[A] CH;CI > PF:CII > CCiFr [B] CCIF;> PF:CI: > CH:ICI

lcl PFrClr > CHICI > CCIFr [D] C113Cl > CCIF; > PF:CI;

lBl d,"dc&no carbol ane

lDl closo carborane

lBl oithosilicate

lDl pyrosilicate

\J- 6(

57. C:BqHg is:

[A] nido carborane

[C] ,4rpo carboraDe

58. CaMg(SiO3)2 is an example of:

lAl chain siljcaie

lcl cyclic silicates

5g.Thebondorderol[RerCl4(PMerPh)4]*and[Re']C14(PMe'?Ph)4]*rarerespectively:

lAl 4and3 [B] 35and4

icl 2 and 3 [D] i and 2

b0 ReqLiirctnenl lor an allene colnple\ lo form " merd loLl clopropdne tn tlcluJe l\'

LA] electron rich metal and elecbon withdrawirlg substituents on the alkene carbon

lBl elechon donating substituents on the alkene calbon

C, Lrarr' effcct

[D] perpendicular odentation ofalkene iowalds the complex plane

61. A molecule wiih Cj and t', sy netry elements is:

lAl PFj [B] BtFs

lcl crl [D] NH3

62. The bond order ofoz molecule, when it is in its first l^g state is:

IA] 1 IB] '2

Lcl 3 IDI 4
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63. The grormd state wave function ofl-iH would be doninaied by the confiSuration (2sli

and lsH are the 2s orbilal ofl-i and 1s orbital ofH, respectively):

[A] 2su'?

lcl 2sL1.1sHr

lBl 1sn'?

[D] All three configurations
with equal weight

64.In the X-ray diffiaction experiment on a crystal. the peaks due to the Miller planes

(hL kr 1r) and (h, kr lr) appeal at 2e values' 200 and 300 respectively' Ratio ofthe

conespording interylanar 'pacirgs d d i':

[A] 1.49

lBl 0.67

lcl 0.51

lDl 0.1s

65. Silicon is a semiconductor that absolbs visible light'

lAl 100

tBl 50

lcl 10

[D] 1

Its band gap (eV) is aPploximatelY:

66. The magnetic exchange interaction between nearest neighbo( spin sites in a feruimagnetic

material is:

LAI leromagnetic

[B] antiferromagnefic

[C] Pauli paramagnetic

lDl metamagn€tic

67. The packing fraction ofa hexagonal 2-dimensional lattice is:

[A] o.s2

IBI 0.68

lcl 0.71

[D] 0.9i
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la A,

b8. A reac{;on $hich proceeds \rough lhe iechani'ln '4 + B f"X : praduct\' t'

diflusion controlled, when:

lAl kr << k-d

[B] kr << ka

[C] kr << ka

[D] k1>> ka

69. Among the following molecules, H2, HCl, CHa and H2O, those which sho\T a rotational

Ranan spectrum ajel

IAI H, andHcl only [B] H, and Cga only

[C] HCl and HrO only lDl Hz, HCI and HrO only

70. The vibrational tempelature of F2 molecule (i = 917 cm-1) is nearly equal to (in

absolute scale of temperature):

[A] 132 [B] 123

ICI l32o IDI l23o

7 L The rate of a chemical rcaction was found to triple when the temperatue is raised from 24

'C to 49 'c. The activation energy ofthe reaction is nearly equal to (in kJ mol r):

tAl 8.0 [B] 170

icl 35.0 lDl 70.0

?2. Sum ofthe infinito series, 1 + t + ,.2 + T 3 + " is:

tAl a [B] x-t

tcl (1+ t)-1 lDl (1-r)-1

.3.11 H - ; -ftx).thenlt Hlequdrron 'er\enas:

tAl ai lBl _!!
lcl "ihf tDl . .nf
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74. The mean free path ofcarbon dioxide molecule (d = 0 52 nm2) at 25'C and i5 atm is

nearly equal to (in nm):

lAl 3.73 lBl 5.22

lcl 2.97 [D] 6.56

75. The activities of Cl , F, Na* and K- ions in an aqueous solution containfug 0 01 mol kg 1

ofNact and 0.05 mol kgr ofKF are respectively:

lAl 0.044, 0.0s8, 0.044 a1ld 0.088 [B] 0.075, 0,0375' 0 075 and 0'0375

[C] 0.044, 0.044, 0.0s8 and 0 088 lDl 0 0375' 0 0375' 0 075 and 0 075

76. The work done when 20 g ofCO2 undergoes a reversible adiabatic expansion ftom 200

.mt to 2 d-3 at 298 K ;cp,. (cor) = 3 7.11 kI mol r; assume ideal gas behaviorl is;

lAl 1.71 kJ IBI 0 86 kJ

ICl 0.46 kJ lDl 1.9 kJ

77. 2 V is applied on a cell with KCI solution as the eleckollte end the t\'vo electrodes, 4 cm

apan. The distance mo\'ed by K* ion in one hour lcoDductance ofKcl at infinite dilution

= 150 Ohm rcm2; consider that K- and Cl r have equal ionic mobilityl is:

LAI 1.4 cm [B] 2.8 cm

lcl 0.57 cm lDl 24cn

78. Oxidation ofoxalic acid was caried out by acidic MnOa- in a revenible cell Give!,

EoM.o /M... = ISLV and Eta,/a,alot" = -0 49 y' the equilibrium constant ofthe cell

reachon at -.15 C ls close lo:

lAl 103r'q lBl l or7o

lcl 1063 [D] l o33
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79. The alistance from lhe nucleus, at which the probability of finding the electron in the Jr

orbital ofH atom is m&{imum. is (ar = Boht radius)l

LA] O

[c] ao

2

lBl ao

lDl zaa

80. The spin wave filnctio";.lo1)PQ) - P(1)a(2)l ofthe elechons in H2 molecule is:

[A] not an eigen function ofthe 32 operator

lBl an eigen tunction ofthe i2 operator with eigen value + I i2

ICI an ejgen function ofthe 52 operator with eigen value 0

[D] an eigen funetion ofthe .92 operator with eig"n uatue - I n'z
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