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1. The major product ‘formed in the following reaction is

‘COH _~  1)NaN;,, Dlv'iF'A o
Br 5w, pac
COH : 0
@ Lo ® [
CH,OH CONH;
(C) /\/N;;' (D) /‘\/Bl'

2. Anorganic compound P(C H;O) is positive to Baeyer’s test, but inert to sodium metal.
On treatment with conc. HCI, P gives CH,CH,Cl and CH,CHO. The structure of P is

N A o, e ® NN
© o o o

3. The correct order of "TH-NMR chemical shift values (5) for the indicated hydrogens |
(circled) in the followmg compounds is

O@@@.——OQ@

(] [y (1] ]
A) I>O>MmM>1IV ® O>I>I>IV
© m>u>1>IV O OI>mM>IV>1L

‘4, Identify the correct reagents required for the following transformation. |

HO ' CH,OH
?
OOEt HO

A (@) NaﬁH4 ; (i) H,0®
®) () LiAH, ; Gi) H,0°

© @) [gﬁ, H® ; (ii) LiAIH, ; (iii) H,0°

® G [:zg HO ; (i) LIAIH, ; i) H,0°
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5. Tollen’s reagent will be negative for

(A) Glucose i (B) Mannose
(C) Sucrose - (D) Galactose
6.  Which one among the following molecules is chiral?
Cl H (g =<H
@ >=C ® fc=c
C =\Cl == . 55 Cl
Cl Cl ; o @

© k0=’\{ B

7. The structure of the major product of the following reaction is

(o)
. Major
A, 5 e
0°C
™
Br
O CH;
@) , ®)

| g
© Eﬁ) ®) é@

8.  The species/compounds that are aromatic among the following are
g8
A O O
®» @  ® )

(A) Rand$ ®B) PandQ

© QandS ©®) Pands
Chemistry (Code : 03) 3

FT.0.



10.

1.

12.

The major product obtained in the reaction given below is

&( —HCl_, Major Product
@ &q&, 5 ® .
l .
© 01& ®) & »

The rates of acetolysis for the following porbornyi derivates are in the order

e =, OTs OTs
TsO é Hé Hé
P) Q [R)
A R>Q>P B Q>R>P
(C) P>R>Q D) R>P>Q

The order of nucleophilicity of the following anions in a S,2 reaction is

O % . : (=) 9
: NO; N
Q (R) S)

(P)

'A) Q>R>S>P ® Q>P>R>S

(©) Q>R>P>S ®) P>=S>R>Q

R (0]
' The major mono-sulfonation product of o-tetralone (@iﬁ) is

? ()
i @l‘ = | (B) HOsS@&
, O =
[

? : HO;

© e @‘ | - ®) ” =8
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13.  Electrophilic nitrations of the following compounds follow the trend

é é)sH NHCOCH; ©CH3

P) Q) R )
(A) S>R>P>Q ®B) R>S>P>Q
(C) R>P>S>Q @) P>S>R>Q

14.  The major product in the following reaction is
0 (o)

+ \ H Hm*NHHz(l equiv)  Major Product
QT HOLIWC = ™

(T equiv) (1 equiv)
' % ‘
(A), GN—&—NH—NHz . B Q\CH=N—E—NH—NH2
: 0 :
©) O=N—NH—&]:—NH2 D) Q\CH-N—NH—é—NHz

15. In wh1ch of the following C-H bond has the highest s-character?

(A) HC=CH ®) H2C=CH2
: © cdH, : (D) CH (radical).
16. Benzene and Dewar benzene are - MG L

e

Benzene Dewar benzene
(A) Canonical forms A (B) Structural isomers
(C) Tautomers S (D) Conformational isomers

17. Which chemical test will distinguish the compounds shown below?

Br—@—CH, Vs CHz—Br»

(A) Beilstein’s flame test (B) Ethanolic AgNO, test
© S_odium fusion test (D) Fehling’s test

Chemistry (Code : 03) 5 P.T.O.



18.

.

20.

The reaction of the Bromo compound shown below with NaOEt gives predominantly the
major product as. .

H, Br
H}C'o, 3 H 2 ’
H;@'D NaOEt . Major Product -
(¢)]
H
H:C\ D HiCo., D
@) ® ()

H:C.,, H »
©) H (D) None of the above

The most stable conformation of the molecule shown below is correctly represented by

s
Me —d.(
: Me : : H .
o - I ® )\@gm
HO :

: OH Me G
C

Thermal rearrangement of the following compound would give

@\0/\,——%» »

) Q& ®) i

2L

0]

©) CHO . O O/\CHO
The maximum number of stereoisomers possible for 4-phenyl but-3-en-2-ol is

@ 1 | ® 2
© 3. - ®) 4

Chemistry (Code : 03) : 6 o Contd.



22. The major product of the reaction

0] )
@ 4 )\/U\OMe AlCl, 'Major(?P)roduct

0O
S
e @></?\0Me o @M

0

_ OMe
© @‘\* ©)

23. The major product (X) in the reaction
Me

" L B
(trace of H,0) 25°C ~
Me
@ © o O

Me

OH

- Me
© @/ (1)
OH

Me
24. The major product of the reaction

- AlCl/cucl  Major Product
C6H6 + CO+ HCI _I-'uzez:t—) )

gives negative test with Fehling’s solution. The major product is

(A) CH,-OH -(B) CH/(CNCHO
(© CH,(OH)CHO ®) CH-CHO
25.  The following transformation proceeds through
1 Na®
NO: il NaOH NO,
NO;
(A) electrophilic addition (B) benzyne intermediate

(C) activated nucleophilic substitution (D) Oxirane

Chemistry (Code : 03) 7 P.T.O.



26. How many moles of HIO, will be completely consumed by the following sugar?

@ 3
© 5 ' D) 6
b v 8 The pmducts P and Q in the following reactlons, respectlvely,
: Cl
e NéNH AgNO

@

s . A,

.(C) @/andA/ ®) Q/andAe

28. Hybridisation of the atoms indicated with the asterisk (+) in the following compounds

Ph-j\b/ G Ph O—Ph Ph)\g)\Ph Ph/@\

e (III)

A) 8p sv’ sv | ®) sv sv sp SP

| (©) sp’, sp, sp’, SP’ @) sp’ sp?, sp’, SP
29. The predicted geometry of TeF, by VSEPR theory is

' (A) Octahedral (B) Square planar

(C) Tetrahedral = (D) Trigonal bipyramidal

30. The metal ion of an enzyme involved in the hydration of CO, is
A Cum '~ (B) Fe(I)
© Mgm - ‘ ®) Zam)

31. Among the following, the element having the maximum inert pair effect is
[ Given : At. no. of Ge = 30, Pb = 82, Si = 14, Sn = 50 ]
A) Ge : B Pb
5. () Sn
Chemistry (Code : 03) 8
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32.

33

34.

3s.

36.

37.

38.

39.

The no. of o and B particle(s) generated in the following radioactive decay process are '

Ry —3 %y

(A) Onewa and two B particles (B): Two a and one B part_icles
(C) One o and four B particles (D) No o and four B particles
The most polar compound among the following is

(A) SF, (B) BF,

(C) XeF, : D) SO,

Which one of the following order of the carbonates is correct for their decomposition?
(A) BaCO, > CaCO, > SrCO, > MgCO,

(B) BaCO, > SrCO, > CaCO, > MgCO,

(©) MgCO, > CaCO, > SrCO, > BaCO,

(D) MgCO, > CaCO, > BaCO, > SrCO, ‘

Among the following, the ligand that best stabilises low oxidation state of tungsten (W) is
A) HO . ® Ng

© co ®) F°

Which one of the following statements is correct?

(A) Naturally occurring DNA has B-configuration

(B) Nucleic acids are derived from proteins

(C) Proteins store genetic information

(D) Vitamins generally act as enzymes

Molecular shape of SOCL, is :

(A) Square planar (B) Trigonal bipyramial
(C) Trigonalplanar (D) Tshaped
Number of 3C-2e bonds presentation in diborane is

A) 2 ®) 4

©€) 6 D 8

The lattice energy of LiF calculated from Born-Lande equation is —1000 kJmol. Assume
that for both LiF and MgO the Madelung constants, inter ionic distances and Born
exponents have the same value. The lattice energy of MgO in KJmol! is

(A) -4000 B -2000
(©) 2000 ©) 4000

Chemistry (Code : 03) 9 - P.T.O.



40.

41.

42,

43.

45.

46.

47.

The compound found by dissolving elemental gold in aquaregia is
(A) AuCl : (B) AuNO,

(C) H[AuCL] ®) H[Au(NO,),]

The correct order of acidic character is
(A) ALO,>MgO > Si0, >P,0,,
®) PO,> ALO, > MgO > Si0,
© P,0,,>Si0, >ALO, >MgO
®) 8i0,>P,0,,>ALO, >MgO
The pair c;f amphoteric oxides is

(A) VO, Cr,0, ®) V,0,, Cr0,
© Vo, Cr,0, ® V,0, Cro,
The pH of an aqueous solution of AI** is likely to be

(A) Neutral (B) Acidic

(C) Slightly basic (D) Highly basic

Hydrolysis of Me,SiCl, and MeSiCl, leads to
(A) linear chain and cross-linked silicones respectively

- (B) cross-linked and linear chain silicones respectively

(©) linear chain silicones only

(D) cross-linked silicones only

Thé metal that is extracted by the reduction method is
A A | . (B Au
C) Hg ®) Mg

Addition of an aqueous solution of Fe (II) to potassiuni hexacyano chromate (III) produces
a brick-red coloured complex, which turns dark green at 100°C. The dark green complex
‘B ;

(A) Fe,[CHCN)], ®) KFe[Cr(CN)]

(© KCr[Fe(CN)] @) Fe[Cr(CN)]
The colour of K,Cr,0O, is due to

(A) d-dtmnsiion ®) transitionin K® ion
(C)- LMCT ' : D) MLCT

Chemistry (Code : 03) 10 ; ; Contd.



48.

49.

50.

51.

52.

53.

54.

55.

Which one of the following oonﬁguratlon will show John-Teller distortion in ari octahedral
field? .

(A) Highspind® (B) Highspind*

(C) Highspind® (D) High spin d°

Which of the following has a square planar geometry according to VSEPR theory?
(A) XeO,F, (B) SF,

(C) BF, (D) XeF,

Among lithium, nitrogen, carbon and oxygen, which element has the highest first ionisation
potential?

(A) Lithium (B) Nitrogen
(C) Carbon (D) Oxygen
Which one of the following has the highest lattice energy?
A) LC (B) CaCl,
(C) LF D) KCcCl1

At room temp, HCl is a gas while HF is a liquid because

(A) of a strong bond between H and F in HF

(B) HF is less acidic as compared to HC1

(C) of strong inter molecular H-bonding in HF

(D) HCl is less acidic as compared to HF

The number P=0 bonds present in the tetrabasic acid HP,0,is

A) 3 ® 2

) 1 (D) None of the above

The metals involved in nitrogenase are

(A) Feand Mg (B) Mo and K

(C) Mo and Fe (D)  Feand K

Match the following :

P : Ferritin electron transport

Q:VitB,, II ionophore

R : Cytochromes I oxygen transport

S : Valinomycin v nitrogen fixation
N organometallic enzyme

VI - iron storage

A P-V1;0-W-R-l:S_1
B P-1;Q-M;R-VI;S-IV
(C©) P-M;Q-V;R-IV;S—VI ‘
O P-V1I;Q-V;R-1;:;8-1

Chemistry (Code : 03) 11 . ‘ l;.T.O.
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56.

7.

58.

59,

60.

61.

Conversion of Cyclohexene to Cyclohexanol can be achieved by
(A) NaOH - H,0

(B) Br,-HO

(C) Hydroboration followed by oxidation

(D) Hydroboration followed by hydrolysis

The Cahn-Ingold-Prelog (CIP) priorities of the groups and the absolute configuration
(R/S) of the following compound are :

OH

'.'/
CH;

i, .
(A) -CH,0H > —CHS , > ~CH=CH, > -CH, and S

(8) -CH,0H > —CH=CH, > —CH\C

H3>-CH3 and S

(C) -CH,0H > -CH=CH, > --CH\CH > —CH, and R

CH;
(D) -CH,0H > —CH . ~CH=CH, > -CH, and R

In the UV spectrum of cyclohexenone, the absorption of A, ~ 215 nm is due to the
transition

(A) o - c* ~® o-n

) m>n D) n o> n* -

The most convenient spectroscopic technique to establish the presence of inter-molecular

~ hydrogen bonding in hydroxy compound is

@) uv ' ® R

o . (@) Mass

The source of UV radiation used in UV-visible spectrophotometer is
(A) Mercury vapour lamp (B) Sodium vapour lamp
(C) Halogen vapour lamp (D) Hydrogen vapour lamp

During photolysis of ketones in Norrish type II cleavage
(A) A homolytic cleavage leads to the formation of a radical intermediate
(B) CO is produced '

: (C) Photoexcited carbonyl group abstracts a gamma hydrogen in the primary step

(D) radicals formed dimerize

Chemistry (Code : 03) 12 Contd.



62.

63.

65.

66.

Among the following the correct statement is

(A)  absorption of radiation shifts to longer wave length region with increase in conjugation
(B) absorption of radiation shifts to higher energy region with increase m conjugation
(C) intensity of n — n* transition decreases upon conjugation

(D) intensity of o —> &* transition decreases upon conjugation

The transmittance of an alcoholic solution of a certain compound at 500 nm is 1 per cent
in a 1cm cell. The absorbance is :

@A 10 : B) 2.0
©) 25 D) 4.0

Match the compounds P-S with their carbonyl stretching frequencies (cm™) I-VI in IR
spectroscopy : ' : : -

P : Acetone | 28 1870
Q : Ethyl acetate I 1800

" R :Acetamide m 1740
S : Acetyl Chloride vV 1700
A% 1660

VI 1600

A P-IV;Q-II;R-1I;S-VI

B P-M;Q-VI;R-V;S-1II

© P-IV;Q-II;R-V;S-1I

M P-I;Q-V;R-II;S-VI

Which one of the following IR frequencies is the closest to that of a triply bridged CO
group?

(A) 1700 cm™ B) 1810cm™

(©) 1920 cm™ D) 2140 cm™

The C-O bond in an organic compound absorbs electromagnetic radiation of frequency
6x10'? Hz."The frequency corresponds to the region

(A) Infrared (B) Microwave
(C) Ultraviolet (D) Visible
Chemistry (Code : 03) 13 P.T.O..



67.

68.

69.

70.

71.

72.

73.

The vicinal coupling constant (J) expected for the protons H,, and H, in the compound
given below will be in the range

D
ey
(A) 0-2 Hz e '(B) 4-6Hz
(© 810Hz . (D) 12-15Hz
The number of signals observed in 'H NMR spectrum of 3,5-dibromotoluene is
A, 3 B 4
© 2 : & o
In the '"H NMR spectrum of toluene, the resonance due to CH, group is expected at
(A) 80.5 . B) d625
) 8125 D) 835

The number of peaks in 'H NMR signals of N,N-Dimethyl formamide (DMF) at 25°C
is

A 3 ‘ ® 1
©.2 : D 4
In a polarogram, the wave height is a measure of
(A) migration current B) diffusion current
(C) residual current (D) decomposition potential

The diffusion current in a polarogram is proportional to

(A) the residual current

(B) the migration current

(C) the wave height .

(D) the concéntration of the supporting electrolyte

The function of the reference electrode in coulometric analysis is to

(A) control the potential of the cathode

(B) control the.potential of the anode :

(C) enable the measurement of the potential of the auxiliary electrode

(D) enable the measurement of the potential of the working electrode

o

* Chemistry. (Code : 03) 14 Contd.



74.

75,

76.

77.

78.

9.

In polarography, if ‘m’ is the mass of the mercury drop and ‘t’ is the drop time, the
diffusion current is proportional to

1 1 2ot

@ (my®° ® m3}
£ 4 s -

© @m?*mwe @) (m)*(1)

Which of the following particles is a Femion?

(A) a-particle (B) PB-particle

(C) y-particle ®).10;

The kinetics of the reaction 2N,0, —— 4NO, + O, in liquid Bromine medium was
measured independently for three different initial concentrations of N,O; : 0.11, 0.07 and
0.05 mol L. The half-life of the reaction was found to be 4.5 hours for all these
concentrations. The order of the reaction is

@A o ® 1
)y 2 / ®) 05

According to the equipartition principle of energy the molar heat capacity at constant
volume for CO,(g), SO,(g) and H,0(g) follow the trend

(A) €CO,=S0,=H,0 B) CO0,>S0,=H,0
(© H,0>80,=CO, ®) CO,=SO,>H,0
The ionic strength of 0.1M aqueous solution of Fe,(SO,), is

A 0.1M B) 0.65M

) LM O 15M

The change in entropy for the following transformations is respectively (+ indicates increase,
— indicates decrease and 0 indicates no change)

@ SO,CL(g) —— SO,(g) + CL,(g)
@) nCH,=CH,(g) —2& , [CH,-CH,(s)],

@ L) iy L)

1 atmosphere
(iv) Adiabatic reversible expansion of an ideal gas
A + -0+ B) +,-0,0
C -+ +0 D +,-+0

Chemistry (Code : 03) 15 : : P.T.O.



80.  For physisorption process, which one of the following statemenfs is NOT correct?
(A) There are van der Waé,ls’ interactions between the adsorbate and adsorbent.
(B) The process predominates at low temperature.
(C) The process cannot proceed beyond a mono layer.
(D) The process is reversible.

81. The enthalpy of vaporisation (AH,,) is zero at

(A) Boyle’s temperature (B) Ciritical temperature
(C) Inversion temperature (D) Boiling temperature
82. The aye'rage speed of H,, N, and O, gas molecules is in the order
), B M @it B) 0,>N, > H,
© H,>0,>N, ©) N,>0,>H,
83." For the equilibrium N, + 3H, == 2NH,, the equilibrium constant K, is expressed as
(A) 33K Pr;H, (B) 33Kp 2 p%lH;
PN, PN,PH,
o i | : >
© PKy=oy @ Ykp-D
PRy < ‘ PN,
84. The half-life of a zero-order reaction is
(A) independent of concentration
(B)  proportional to the inverse of concentratidn
(C) proportional to concentration : >
(D) proportional to the square of concentration
85. Among the following the most viscous liquid is
(A) H,0 % CHOH
3 e ® Ho Y on

OH

86. The minimum concentration of Ag®ions that is required to start the precipitation of Agzs
(K,, = 1x107*") in a 0.1M solution of S* ion is
(A) ~1x10%° M B 1x10°5°M
C) 1x10 M ' - D) 1Xx10%M

~ Chemistry (Code : 03) 16 Contd.



87.

88.

89.

90.

.

Chemistry (Code : 03) 17 : PT.O: |

The hydrolysis constant (K, ) of NH,Cl is 5. 6><10‘ 19, The concentratlon of H,0"ina 0.1M
solution of NH,Cl at ethbnum is

(A) \/5.6x10'“ : B) +5.6x1071°
(C) 5.6x1071° ; @) 2.8x10°

If y is the eigen function to the Hamiltonian operator with « as the eigen value then o must
be

(A) Positive (B) Negative
(C) Aninteger (D) Real

A quantum mechanical particle of mass’m’ free to rotate on the sarface of a sphere of
2
radius r is in the state with energy —-. The degeneracy of the state is

A) 20 ®) 10
© 9 D 4

The work done during the free expansion of one mole of an ideal gas-at 27°C to tw1ce
its original volume is

[Given : RT = 2494 J mol™ ; In2 = 0.7 ; log2 = 0.3]

(A) 1746 J mol™ (B) —1746 J mol™!

(C) zero (D) 7482 J mol™

Which of the following is a fundamental particle?

(A) Proton (B) Electron ,

(C) Neutron : D) Al :

Consider two identical containersv, one with 1 mole of H, and the other with 1 mole of
He. If the RMS velocities of the two gases are the same, then the ratio of the temperatures

Ti,)/Titey is

(A) ®) 2

4
2
e
(C)—ﬁ - D 2

A

An electron is found in an orbltal with one radical node and two angular nodes. Which
orbital the electron is in?

@) 1s . ® 2

(C) 3d (D) 4d



94.

95.

96.

97.

98.

99.

100.

The pH of ag. 1x10?® M HCI solution is close to
(A) 8.0 ® 71
0 6 D) 6.0

2p, is the ground state of
: :

(A) H B) L

€ B D) F

The number of epr signals expected in CH 3 (methyl radical) is
@) 1 _ ®) 2 '
<€ 3 (D) 4

The point group symmetry of the staggered form of ethane molecule is °
@A) G, & By

©) D, e ¥ D) D,

The lowest energy term syml;ol for the Si atom is

(a) °P i B) °’s

©) D D) R

Calcium fluoride crystallises in fluorite structure. The coordination number for the cation
and anion is respectively :

B 66 B) 6,4
© 4.6 : (D) 8,4

The orbital angular momentum (in the units of %n) of an electron in the 3d orbital is
@) 2 _ ®) 3
© V2 @) 6

Chemistry (Code : 03) 18 : 5 Contd. :
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