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1 The wave function of a particle

confined in a box of length "a' is

v(x)=rf;.i, s,g<x<a.

The probability of finding the particle

intheregion0<x< ! ir,

2. Forwhattype of gas molecules, the

total K. E. of a molecule and its

translational K. E. are the same ?

(A) Monoatomic

(B) Diatomic

(C) Triatomic

(D) Heteroatomic

3. The solubility ofArX, in pure water,

(assuming that neither kind of

ion reacts with water) at 25oC is

given that the solubilitY

product ofArX, is 1'1 x 1g-23.

(A) 10-10

(B) 1o-5

(c) fi4
(D) 1O{

4. For ineversible process, the entropy

willbe :

(A) AS >O
unMerse

(B) ASrnir"o"'o

(c) ASunir"o" = o

(D) ASrnir"rr" ( o

5. Sucrose decomposes in acid

solution into glucose and fructose

according to a first order rate law,

with a half life of 3.33h at25oC. The

fraction of the sample of sucrose that

remains after 9'00h will be :

(A) 1.153

(B) 0.153

(c) 153.0

(D) 3.33

6. The ratio of cation concentration for

which E = 0 for the cel! reaction,

pb + Sn2+ + pb2+ + Sn E?op 
b2* =

0.13V i Eosn2*lsn = - 0'14V is :

(A) 0.21

(B) O.se

(c) 0.12

(D) 1.2

Contd.

1

3
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(B)

(c)

(D)
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7 lf A is a Hermitian operator and ry is

its eigen function, then <A2> will be :

(A) <Az> > o

(B) <A2> * 0

(C) <A2, < O

(D) None of these

8. For one mole of an ideal gas

(c)
g

- (D)
3>-

11. At its melting point OoC, the enthalpy

of fusion of water is 1 .435 Kcal/mol.

What is the molarentropy change for

the melting of ice at OoC ?

(A) 5.26

(B) 52.6

(c) 0.526

(D) 526

12. The activation energy for a reaction

(which doubles in rate when the

temp. is raised frorn 18oc to 28oC)

is -.
(A) 120

(B) 1.2

(c) 12.0

(D) 0.12

13. For the reaction CaCO.(s) 

-CaO(s) + COz(g) Kp = 1'16 atm at

800oC. lf 20.0 g of CaCO, was put

into a 10L container and heated to

8OOoC, what is the percent of the

CaCO, that would remain unreacted

at equilibrium ?

(A) 30o/o

(B) 31o/o

(c) 33%

(D) 34o/o

'u

raP\ rav\ rav)
[ar]" Iar.J, [*J, '''

(A)
_R2

F
R2(B) F

(c) 0

(D) -1

9. According to equipartition energy,

the molar heat capacity of Ne is :

(A) R

(B) 1.5 R

(c) 2R

(D) 1.66 R

10. The molecularterm symbolforO, in

excited state is :

(A)
3\t
L,tU

(B) 'nu

tw -17t26 (3) (Turn over)



14. lf n representsthe no. of eigen states

of a hydrogen atom, then its discrete

energy levels are proportionalto :

(A) n

(B) n2

(D)

15. The term symbolforthe ground state

of nitrogen atom is :

17. A piston containing an ideal gas is

originally in the state X (see the

figure). The gas is taken through a

thermal cycle X + Y -+X as shown.

t
P

L
n

1

,
n-

3P

(c)

os.
2

16. Which of the following statement

about kinetics of the reaction Hr(O) +

srr(s) ----) 2 HB(g) is definitelY

true ?

(A) The reaction is 1st order with

. respectto Br,

(B) The reaction is second order

overall

(C) The presence of HBr inhibits

the rate of the reaction

(D) lt is not possible to determine

anything about kinetics of

reaction from the stoichiometry

tw-17t26 (4)

V-+

The work done by the gas is positive,

if the direction of the thermal cycle

is:

(A) Clockwise

(B) Counter-clockwise

(C) Neither clockwise nor counter-

clockwise

(D) Ctockwise from X -+ Y and

counter-clockwise from Y -+ X

The rotationalspectrum of Hl isfound

to contain a series of lines with a

separation of 12'8cm-1. Moment of

inertia forthe molecule is :

(A) 4.36 x 1O4og cm2

(B) 1.13 x 1O-3eg cm2

(C) 2.23 x 1O-4og cm2

(D) 8.72x 10-40g cm2

Contd.

(A)

(B)

(c)

(D)

4P

1P

0
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19. The standard emf of a galvanic cell

involving cel! reaction with n = 2 is

found to be 0.295V at 25oC. The

equilibrium constant of the reaction

would be:

(A) 2 x 1011

(B) 4 x 1012

(C) 1 x 102

(D) 1 x 1010

20 The combined form of first and

second law of thermodynamics is

given by:

(P = Pressure, V = Volume, T = Tempe-

rature, U = lnternalenergy, S= Entropy,

Q = Quantity of heat) :

(A) Tds = dU + PdV

(B) dQ = Tds + PdV

(C) dU = Tds + dQ

(D) Tds = dU - PdV

21. The CFSE of the following d3 metal

ions 1V2*, cr3*, Mo3*) decreases in

the following order:

(A) V2*, Mo3* > Cr3*

(B) Mo3* > Cr3*, V2*

(c) cr3* > Mo3* , v2*

(D) Cr3* > V2* > Mo3*

How many isomers are possible for

the B.,oCrHtzmolecule ?

(A) 4

(B) 3

(c) 1

(D) 2

The origin of the yellow colourof an

aqueous solution of KrCrOo is due

to:

(A) HrO to Cr6* charge transfer

(B) 02-to Cr6* charge transfer

(C) d-d transition

(D) 02-to K+chargetransfer

The pair of normal and inverse

spinels respectively are :

(A) NiFerOo and COuOo

(B) FerOo and MnrOo

(C) Fe.Oo and COrOo

(D) Mn.Ooand NiFerOo

(Tum over)

22.

23.

24.
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25. The experimental magnetic moment 27

of KrlFe(CN)ol is 2.3 pB and is

attributable to the :

(A) Spin onlyvalue of a lowspin Fe

(B) Spin only value of a high spin

Fe

(C) Low Spin Fe with orbital
28

contribution

(D) High Spin Fe with orbital

contribution

26. AqueousFeClrformsacidicsolution 29

due to hydrolysis and produces

dimer at pH 4 - 5. The structure of

the dimer is :

(A) (Hzo)s Fe - Fe (HzO)s

Silver phosphite, AgrHPO. is

warmed with water and the silver is

precipitated as the metal. The

change of oxidation state of

phosphorus is :

(A) 5 units'

(B) 2 units

(C) 3 units

(D) 1 unit

The complex [-i(HrO)ul3* shows :

(A) Jahn-Tellerdistortion

(B) Dynamic Jahn-Tellerdistortion

(C) Tetragonalelongation

(D) Colourdueto chargetransfer

The order of the lrving-William Series

is:

(A) CO2* < Ni2*. Cu2* > Zn2*

(B) CO2* < Ni2* < Cu2* <Zn2*

(c) zn2* <cu2* < Ni2* < co2*

(D) cu2* , znz* > Co2*, Ni2*

Which of the following system has

maximum no. of unpaired electrons ?

(A) da (octahedral, lowspin)

(B) d7(octahedral, high spin)

(C) dG (tetrahedral, high spin)

(D) de (octahedral)

30

(B) [(rro)u 
r" O r"(Hro)u]a*

(c) [(rrolor"(] r"(nro)u]2-

(D) 
[(rro;ur" (] r"(nro)u]a*

lw -17t26 (6) Contd



31. The dipole moments of the given

motecules follow the order :

(A) NHg, NF3 > BF3

(B) BFg t NF3 > NH3

(C) NFs, NH3 > BF3

(D) NHg, BFs ' NFe

32. The correct d-electron configuration

showing spin orbit coupling is :

(A) rrtr";

(BI ,rln 
"3

(c) ,r1"3

(D) ,r1 
"3

33. Which one of the following pairs,

molecules / ions have similar shape ?

(A) CO, and HrO

(ts) 'BF, and trr, carbocation

(C) CCl4 and PtCIo

(D) NH, and BF.

34. Which element has the highestfirst

ionisation potential?

(A) H

(B) Ne

(C) He

(D) N

tw -17t26

35. Foran octahedralcomplex, which of

the following d-electron con-

figurations will give maximum

CFSE ?

(A) High spin d6

(B) Low spin da

(C) High spin d5

(D) High spin d7

36. Using MoT to determine the bond

orderfor Ol ion, the answer is :

(A) 3

(B) 1.5

(c) 2.s

(D) 2

37. The total no. of geometrical and

optical isomers for the complex ion

dichlorobis (ethylene diamine)

Rhodium (lll) is:

(A) 2

(B) 3

(c) 4

(D) 6

38. Which of the complexes is expebted

to have lowest Aovalue ?

(A)

(B)

(c)

(D)

lcoF613-

lco(NHJ6l3*

ll(NH3)613*

lRh(NH3)613*

(7)

I

(Turn over)



39. Which of the ions is expected to have

zero CFSE in octahedralfield ?

(A) Fe3* llow spin)

(B) Fe3* thigh spin;

(C) Cr3* (high spin;

(D) CO2* (lowspin)

40. MerB, BH. and BF, are three Lewis

acids. Which one of the following is

the correct sequence of these acids

in order of their increasing acid

strength ?

(A) MerB. BHs. BFs

(B) Me.B. BFs. BHs

(C) BFg'BH,'MerB

(D) BFr. MerB ' BHa

41. Predict the major product of the

following reaction:

1: (a) sia2BH, THF 
, ??

(u)uaon, nro,

(Major product)

2. Hg(OAC)r, THF.HTO

3. NaBHo.MeOH .HrO

(A) H

3. PCC, DCM

4. Cro3, H2SO4, acetone

(B)

(D)

1 o cat TSOH

2.(a)
(b)

MeMgl, HrO
H'/ HrO, heat

H OH

o

OH

42.

(A)

(B)

(c)

H

(Major product)

H

(D)

(8)

i

tw -17126 Contd
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43. Predict the major product of the

reaction :

(Major product)

(B)

(D)

44. The product 'B' in the following

reaction sequence is:

Br, (l equiv)
hexane, rt

O exepss MezNH ,,

1. Na/LiqNH, /THF, -40oC . ..,((

(c) rttlNMe2

(D)

NMe,

NMe,

NMe,

45

(A)

(c)

(A)

(B)

(c)

(D)

46. Predict the major product in the

following reaction:

1. Hg(OAC)z,HzO, THF
??

(A)

(A)

(B)

(D)

e
2. NaBH*OH,

OH
OH

A

(Major product)

(B) H

(c)
NMe,

NMe,

(e)tw -17t26 (Turn over)

(Majorproduct)

n:n



47. Predict the major product of the

reaction:

50. Predict the major product of the

following reaction:

NaNg , ?? (Major

product)(Major product)

(B)

(c)

(D)

48. Which one of the following has the

highest dipole moment ?

49. The correct order of the stability of

the following carbocations is :

@#5zz

Meol

Ay
(B) |

51. Predict the major product of the

following reaction:

B nH, AIBN ?? (Major
Toluene, heat

product)

(A)

(B)

(c)

(D)

rttlN3

H

N3

3

(A)

(B)

(c)

(D)

Itreoy
(c)

(A)

(B)

(c)

(D)

(A)

(A) A>C>B

(B) B > C >A

(c) c >A> B

(D) C>B>A

tw - 17t26 (10) Contd
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52. oand pformsof Dglucosearecalted

(A) Epimers

(B) Homomers

(C) Enantiomers

(D) Anomers

53. Predict the major product of the

follorring reaction:

NaOMe
??

MeOrC COrMe

(Majorproduct)

(A) o

c Me

(c) o

corMe

tw -17t26

il. Predict the major product of the

following reaction:

NaOH,

(Majorproduct)

H

H

??

(A)

(B)

(c)

(A)

(B)

(c)

(D)

Me

Me

(D)

55. The most stable conformation of

1, 2difluoro ethane is :
(B)

(D)

Me

( 11 ) (Tumorcr)



56. !n which conformation 2-amino-

ethanolis moststable ?

(A) Staggered form

(B) Skewform

(C) Eclipsed form

(D) Partially eclipsed form

57. The order of reactivity towards

nucleophiles of the following.four

compounds will be :

cH3cu2c, t", x, 1;.,

(A) 1>2>3>4

(B) 2>3>4>1

(c) 3>1>2>4

(D) 3>1>4>2

58. Which one of the followings is found

in two opticalisomericforms ?

(A) Me.N

(B) Ph3N

59. Predict the major product of the

reaction given below:

1. Cat. MoBr^
p1l-..,ffi67 zz

2.aq NH4CI

(Majorproduct)

(D)

60. Deduce the topicity of the Me grs of

the calcium antagonist "darodipine"

by replacing one of the H-atoms in

one of the Me groups by a deuterium

atom. The structures thus obtained

willbe:

Et

(Darodipine)

(A) Diastereotopic

(B) Homotopic

(C) Enantiotopic

(D) Heterotopic

H

h

(A)

(B)

(c)
Ph

H
H3

Eto2

(D) Troger's Base

(12)

!

lw -17126
Contd.
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51. Howmany 1H ttMRsignalsarethere

for the following molecu le (excluding

OH protons) ?

HO

(A) 6

(B)

OCH3

(c)

cH.

OH

CHt

63. Match the following :

Column-l Column-ll

(a) uc 
= o ='1745 cm-1

(b)Dc=o =1780cm-1

(c) uc=o = 1715cm-1

(A) (1) + (b) ; (2) -+ (a) ; (3) + (c)

(B) (1) + (a) ; (2) + (c) ; (3) -+ (b)

(c) (1) -+ (c) ; (2) -+ (a) ; (3) + (b)

(D) (1) + (c) ; (2) + (b) ; (3) + (a)

(Tum over)

(B)

(c)

(D)
(D)

2

4

3

62. An organic compound with M. F.

CsHloO gives the following 1H NMR

spectraldata:

1H ttMR :6 = 2.5(3H, s) ; 3.8(3H, s) ;

6.8(2H, d, J = 8Hz), 7.2(2Hd, J = 8Hz)

The structure of the compound

is:

OH

(A)

(1)

(2)

(3)

tw -17126 (13)
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64. An organic comPound with M. F.

C aH.,rO zgives four signals (singlets)

in the 1H ruUn spectrum as follows :

1H NtvtR: 6 1.1 (6H, s)

2.1 (3H, s)

2.6 (2H, s)

3.9 (1H, s)

The structuie of the compound is:

ocH3

(c)

(D)
ocH3

65. 1H NMRspectrum of the compounds

(A) & (B) given below shows two

singlets of equal integrhtion. The

molar ratio ofA: B is :

Me
Me

CHg-C=N
(B)

(A) 1

tw - 17t26

(B) 1:3

(c) 1:6

(D) 6:1 :

66. The correct order of 1H NMR

chemical shift values (6) for the

indicated hydrogens (in bold) in the

following compounds is :

(t) (il)

--Ht
(il) (tv)

(A) t> il > ilt> tv

(B) !t> t> ilt> tv

(c) ![>il>t>tv
(D) [ > ilt> tv> t

67. The Carbonyl stretching frequency

(rc 
= d is highest for :

o

H

t
H

t
I

(A)

o

o

CH.
t

(B)

3

o

o

(A)

(B)

(c)

(D)

Me

(A)

:1

-\ H

o

( 14)

-\ NH,

Contd

Ao,

A.,

-.-



68. The no. of peaks or signals in

1H tttvtR of DMF at 25oc is :

(A) 1

(B) 2

(c) 3

" (D)4

69. Find out how many signals would you

(B) 323 nm

(C) 343 nm

(D) 353 nm

71. What is the expected tr,,"rin Et OH

forthe compound ?

(A) 215 nm

(B) 338 nm

(C) 348 nm

(D) 358 nm

72. Theconectsketch in 1l'{ NMRspectra

with integrations showing relative

chemical shifts for the following

compound:

H H

H NO,

H

expect in the 1H NMR spectrum of

these compounds (1, Il, lll, lV)

respectively:

(D

OH

/

( tr)

*on OH

(ilr) (lv)

(A) 2,7,3,4

(B) 3,6,2,2

(c) 4,4,1,3

(D) 2,7 ,2,5

Calculate the value of 1,r", of (A)

applying Woodward-Fieser rules :

(A)

(A) 333 nm

, ,,/N
HO

70

(A)

(B)

(c)

(D)

l,l'1,
,l,l'l'
,1,,1,,1,

,1,,1,1,

.dA

tw -17126 (15) (Turn over)



73. The total no. of vibrational stretching

modes for CO, molecule :

(A) 4

(B) 3

(c) 2

(D) 1

74. A near uv photon of 300 nm is

absorbed by a gas and then

reemitted as two photons. One

photon is red with wave tength

760 nm. The wave length of the

second photon is nm.

(A) 4e6

(B) 3e6

(c) 2e6

(D) 5e6

75. Match the following :

Column-l Column-ll

(1) Ethylacetate (a) 1735 cm-1

(2) Phenylacetate (b) 1770 cm-1

(3) Salicylaldehyde(c) 1665 cm-1

(A) (1) -+ (a) ; (2) -+ (b) ; (3) --+ (c)

(B) (1) -+ (b) ; (2) + (a) ; (3) + (c)

(c) (1) -+ (c) ; (2) -+ (b) ; (3) -+ (a)

(D) (1) + (b) ; (2) -+ (c) ; (3) + (a)

tw -17t26 ( 16 )

76. Butanoic acid undergoes Mclafferty

reanangement in its mass spectrum

to give an ion at [ :

z

(A) 60

(B) 74

(c) 5e

(D) 88

77. Ethyl butanoate undergoes a u - H

shift in mass spectrum to give an ion

(A) 61

(B) 60

(c) 88

(D) 5e

78. Match the following :

Golumn-l Column-ll

(1) Cyctohexane '(a) 1700 cm-1

carboxaldehyde

(2) Benzaldehyde (b) 1730 cm-l

(3) Salicylaldehyde(c) 1666 cm-l

(A) (1) + (a) ; (2) -+ (b) ; (3) -+ (c)

(B) (1) + (b) ; (2) + (a) ; (3) + (c)

(c) (1) + (c) ; (2) + (b) ; (3) + (a)

(D) (1) -+ (b) ; (2) -+ (c) ; (3) -+ (a)

Contd.

mat-
z

-,



79. The structure of allylbromide is given

below. What isthe relationship of the

protons H, and Ho ?

Ha\^ 
-^rCHrBrHo 

" 
-tt'

(A) Homotopic

Enahtiotopic

Diastereotopic

None ofthese

80. The 1H NMRspectrum of an organic

compound (C6H1oO2) shows the

following signals in the 1H ruUR

spectrum : 6 (ppm) = 6'95 (dq, J =

16, 6.8 Hz, 1H) ; 5.81 (dq, J = 16,1'7

Hz,1H) 4.13 (q, J =7Hz,2H), 1.88

(dd, J = 6.8, 1.7 Hz,3H) ; 1 .24 (t, J =

7 Hz, 3H). The structure of the

compound is:

(A) HrC _._
H/-

7H

H

oc2H5

oc2H5

H

ln oxyhaemocyanin, the oxidation

states of copper and total no. of

histidine ligands, respectively are :

(A) 1,3

(B) 2,4

(c) 2,6

(D) 1,6

Which statement explains why the

speed of some chemical reactions

is increased when surface area of

the reactant is increased ?

(A) This change increases the

density of the reactant particles

(B) This change increases the

concentration of the reactant

(C) This change exposes more

reactant particles to a possible

collision

(D) This change alters the electrical

conductivity of the reactant

particles

(Turn over)

o

H

o

CH.(c)

cHg(D)

H

(B)
ot"):.r(

'H/ \H

81.

82.

(17 )

(B)

(c)

(D)

H5

t

oc2H5

lw -17126



83. Charcoal (19) of surface area

100 m2lgm, absorbs60 mg ofAcOH

from an aqueous solution at 2.5oC

and 1 atm pressure. The no. of moles

of AcOH adsorbed per cm2 of

charcoalsurface is :

(A) fi-z

(B) 1O{

(c) 1o-5

(D) 1o-e

84. The metal ion of an enzyme involved

in the hydration of CO, is:

(A) Cu(ll)

(c) Ms(ll)

(D) z1(D

85. ln a physisorption process, whichone

of the following statement is not

correct ?

(A) There are van der Waals'

interactions between

adsorbate and the adsorbent

(B) The process predominates at

lowtemperature

(C) The process can't proceed

beyond a monolayer

(D) The process is reversible

86. Predict the major product of the

following reaction:

1. hu
??

o
-----l

2. L,2500C, Pd

(A)

(B)

(c)

(D)

I

(Major product)

tw -17t26 (18) Contd.



87. Predict the major product of the

following reaction:

Me Ph

product)

(D)

89. Predict the major product of the

following reaction:

hu
??

cH3oH

(Major prduct)

(A)

(c)

(B) 
Id#

(A)

(c)
Ph

Ph
H

(D)

88. Predict the major product of the

following reaction:

-** ?? (Malorproduct)

H3

(B)

(c)

(D)

H

C

(A)

H

H

x o

(B) o
H

tw - 17t26 (1e) (Turn over)
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90. Predict the major product of the

following reaction:

Me
Me 1. NOCI/Py

2. hu
OH 3. Hydrolysis

??

H

(Major product)

Me

(A)

H

oHc

(B)

Me

H

Me
cHo

(c) OH

H

Me
c02H

(D) OH

91. Predict the major product of the

reaction:

o

hv . ?? (Maior product)

HO

(A)

(B)

o
(c)

o

(D)

92. Dissolved Oxygen (D.

estimated in a sample by:

(A) Nessler's method

(B) Curcumin method

(C) Winkler's method

(D) Carmine method

O.) is

93. ln Collman's picket-fence iron

porphyrin compound the metalatom

IS

(A) Fe(ll)

(B) Fe(ll!)

(C) Cu(ll)

(D) z10D

94. The proteins ferredoxins and

cytochromes function as :

(A) OrtransPort

(B) Fe storage

(C) FetransPort

(D) Electr6n transPort

( 20 ) Contd.

OH
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96

97

95. Thefunction of myoglobin (Mb) is: 98. lndustrial manufacture of Nylon 6, 6

is from :

(A) Adipicacid and hexamethylene

diamine

(B) Succinic acid and hexa-

methylene diamine

(C) Oxalic acid and caprotactam

(D) Suberic acid and EDTA

99. Maniac depressive psychosis is

caused due to the deficiency of :

(A) Na

(B) K

(c) Li

(D) Ms

100. Wilson's disease is due to the

deficiency of :

(A) 7r

(B) Cu

(c) Se

(D) Hs

(A) Ortransport in plasma

(B) O, storage in muscle

(C) Fe storage in cells

(D) HrOrmetabolism

The selectivitysequence of the crown

ether, Benzo-1 8-Cr-6, is :

(A) K+ > Cs+ > Na* > Li*

(B) K* > Cs* > Li+ > Na+

(c) Na* > K* > cs* > Li*

(D) Li+ > Cs+ > Na* > K*

Nyton-6 is commercially manu-

factured from caprolactam,

caprolactam is prepared from :

(A) Cyclopentanone

(B) Cyclohexanone

' (C) Cyclooctanone

(D) Cycloheptanone

lW -17t26 (21) (Tum over)
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