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APR - 3321711—C
Chemical Science
Paper 11
Time Allowed : 75 Minutes] [Maximum Marks : 100
Note : This Paper contains Fifty (50) multiple choice questions. Each question

carrying Two (2) marks. Attempt All questions.

1. The correct IUPAC nomenclature of the following compound is :

Br

(A)  3-Bromopent-4-ene

(B)  3-Bromopent-1-ene

(C)  1-Bromo-1-ethylprop-2-ene

(D)  Ethyl vinyl bromomethane
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The coupling constant of a triplet is 7.0 Hz on 300 MHz NMR spectrometer.

The coupling constant of this triplet on 600 MHz NMR spectrometer would

be :
(A) 3.5 Hz (B) 6.0 Hz
(C) 7.0 Hz (D) 14.0 Hz

Number of signals observed in the l1H NMR and proton decoupled 13¢c NMR

spectra for the following compound, respectively, are :

H
Cl
H
Cl
A 4,5 B) 5,6
© 8,6 D) 5,5




4.
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The major product formed in the following reaction is :

e / OK
Me Cl
AlCl,
(anhydrous)
Me
M o Me
(A) (B)
OM OMe

M

© (D)

M
O
(]
(&
(&
@) Me
~ L

O

N

I§
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The redox reaction
ZMnOZ(aq) + Sog_(aq) + H20 —_— 2MnOi_ (aq) + SOi_(aq) + 2H+(aq)
in basic solution will be of the form :
(A)  2MnOj(4q) + SO3 (ag) — 2MRO; (aq) + SOi (aq) + H2Ofag)
(B) ZMHOZ(aq) + Sog_(aq) + ZOH_(aq) e 2Mn0421_ (aq) + SOi_(aq) + Hzo

(€) 2MnO4aq) + SO3 (aq) + 20H (g — 2MnO" (aq) + SOF (ag)

+ HyO + 20H )
(D) 2MnOj,q) + SO3 (4 + HeO —— 2MnoO;~ + SO;~ + 2H',
+ 20H

Which of the following will increase the EMF of the given reaction ?
Cug) + 2887 g T Cu¥(gq) + 2Agy)

(A) Increasing the area of the Cu electrode

(B) Increasing the area of the Ag electrode

(C) Increasing [Cu2+]aq

(D) Increasing [Ang]aq

Which of the following is not a rodox reaction ?

(A)  Zng) + 2H9SOynq) — ZnSOyyq) + 2HgO0q) + SOg(y

(B)  2Mg(,) + Oy —— 2MgO,

©) ZAgNO3(aq) + K20r04(aq) e Ag20r04(aq) + 2KNO3(aq)

6
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11.
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In which of the following pairs of molecules the oxidation number of nitrogen

is the same ?
(C) N205 and HNO3 (D) HNO3 and NoO

When molten CuCl, is electrolysed using Pt electrodes, the reaction that

occurs at the anode is :

A)  Cugz —— Cu®* + 2
(B) 2CI" —— Cly(g) + 2e”
(C) Cu®* + 2¢ —— Cu,
D) Cly + 26 —— 2CI”

Based on the data given below, choose the correct option :

Bro/Br =+ 190V
Ag*/Ag =080V
Cu?*/Cu = +0.34 V
I,/Im = +054 V
(A) Ca will oxidise Br~ (B) Ag will oxidise Cu?t
(C)  Cu will reduce Bry (D) Ag* will oxidise Cu

At 25°C, concentration of pure water is :
A) 1.0M (B) 555 M

C) 18 M (D) 0.0M

7 [P.T.O.
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In a sample of pure water, which of the following is always ture at all conditions

of temperature and pressure ?

A)
(B)
©)
D)

[Hy0*] = 1.0 x 1077 M

pKW = ]_4:.0
[Hy0*] = [OH]

[H30*] + [OH7] = 1.0 x 10714

When completely protonated form of glycine is titrated with NaOH, which

of the following represents the pH Vs conc. NaOH plot ? (Chemical formula
of glycine is HoNCH,COOH).

pH
(A)
< +=
¥ NaOH added
2
pH
(®))

> NaOH added

4
pH
(B)
~ % NaOH added
4&
pH
(D)
<+ -

¢ NaOH added
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15.

16.
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50 mL of 0.1 M NaOH is mixed with an equal volume and equimolar
solution of a monobasic acid whose K, is 1.0 x 107°. The pH of the resulting

solution is :
(A) 6.85 B) 7.00
(C) 8.85 D) 7.15

If the colour changes in an acid-base indicator (pK|, gicator = 7-2) are as given
below, which of the following is correct ?

HIn(aq) ~— H+(aq) + In—(aq)

Yellow Pink
(A) In a strong alkaline solution pink colour will be observed
(B) In a strong acidic solution, pink colour is observed
(C) In a strong alkaline solution, yellow colour is observed
(D) At pH = 5.5, [In"] is more than [HIn]
Which of the following reactions will have AS° > 0 ?
&) Sg1) — Sgg)
(B) Hyg) + Ogq) —— HyOq)
(C)  Hyyg + 2Ag+(aq) — 2H+(aq) + 2Ag)

9 [P.T.O.
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Which of the following does not have the dimensions of energy ?
(A) Pressure x area (B) Pressure x Volume
(C) Volt x Coloumb (D) Pressure x Volume
Among the following, the process that is exothermic is :
(A) Fusion (B) Evaporation
(C) Sublimation (D) Condensation
For the thermal decomposition of acetaldehyde, CH;CHO —— CH, + CO,
the rate equation is found to be % [CH,] = k[CH3CHO]1'5. If v is the rate
of this reaction when pPcu,cho = py, when p; = 4pq, the :
(A) rate of the reaction will increase 4 times
(B) rate constant of the reaction will increase 4 times
(C) rate of the reaction will increase 8 times

(D)  rate of the reaction will decrease 8 times

The heat capacity of an equimolar mixture of He and Ar be having as ideal

gases would be :
(A) 6 R B 32R

C) 3R D) 2R

10
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The number of metal-metal bonds in [MozCl8]4_ is :

@a 1 B) 4

<© 3 D) 2

The number of Cr—O bonds in Cry(CH3COO0),.2H,0 is :
A 8 (B) 10

Cc) 4 (D) 2

In reversed phase HPLC :

(A) A hydrophilic stationary phase is combined with a Non-Polar mobile
phase

(B) A hydrophilic stationary phase is combined with a Polar mobile
phase

(C) A hydrophobic stationary phase is combined with a Non-Polar mobile
phase

(D) A hydrophobic stationary phase is combined with a Polar mobile
phase

An analyst miscalculates the molecular weight of an analyst. This is an example

OF @ oo determinate error.
(A) Methodic (B)  Operative
(C) Instrumental (D)  Proportional

Which byproduct is obtained during the extraction of Pb from Galena in

smelters ?
(A) SOg (B) SO4
(C) SOy D) Sj

11 [P.T.O.
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X-band EPR spectrum for [Ni(H 20)6 JH exhibit .....ccccceeiiiiiiii lines.
A 5 B) 2

<©c 7 (D) 0 (zero)

SF, molecule belongs to ........c....cccoeiiinn. point group.

@A) Cyy (B)  Cgp

(€©)  Cyp D) Cyy

The magnetic moment of lanthanide (III) ions are estimated by :

(A)  ug = f4S(S+1) B) 5 = g I (J+1)

(C)  ug = Jn(n+2) D)  pg,p, = 4S(S+1)+L(L+1)

Tetrahedral complexes are always :
(A)  high spin complexes (B) Low spin complexes
(C) Intermediate spin (D) High spin-low spin equilibria

Electric monopole interaction between nucleus and electrons at the nuclear

site 1S KNOWN as ......ceeeeeeieeiiiiiiiiiiieeeeeeeeeees in Mossbauer spectroscopy.
(A) Isomer shift, (B)  Quadrupole splitting, AEq
(C)  Magnetic splitting, AE, (D) Mossbauer effect

According to IUPAC nomenclature the ligands 02_, O%‘ and Cl” are named

respectively as :
(A)  Peroxido, oxido, chlorido (B)  Oxido, peroxido, chlorido

(C)  Oxido, peroxido, chloride (D)  Oxido, superoxo, nitro

12
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37.

38.
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According to VSEPR theory, the shape of [BF,]™ ion is :

(A) Tetrahedral (B) Square planar

(C) Trigonal bipyramid (D)  Octahedral

The number of electronic transitions observed in octahedral V(III) complexes
are :

(A) Two (B) Three

(C) One (D) Four

The order of ionic radius for M*3 cations of group 13 is :

A) Al<Ga<In<Tl B) Al<Ga<Tl<lIn
(C) Al<In<Tl< Ga D) Al <Tl<In< Ga
The hybridization in [PtCl,]%" is :

(A dsp? (B) dsp®

(C)  d%spB D) spd

In spite of having trigonal bipyramid geometry, XeOyF, and XeOgF,
CONLAINS ..ovvvvrvirirriieeeeeeeeeeeeeenn, I1-bonds respectively.

A 2,3 B) 3,2

< 2,4 D) 4, 2

The complexes [Co(NHg)gl [Cr(CN)gl and [Cr(NHg)gl [Co(CN)g] are

examples of :

(A) Polymerization isomerism (B) Linkage isomerism
(C) Coordination isomerism (D) Ionization isomerism
The laboratory analogues of ionophores are :

(A) Calixarenes (B) Cucurbituril

(C) Crown ethers (D)  Cyclodextrin

13 [P.T.O.
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39. The major product formed in the following reaction is :

Me
Na, EtOH
Liq. NH3
Me
e

Me Me
M Me
Me Me
: @:
“ Me Me

40. The major product formed in the following reaction is :
@)

©

7

CH
NaH
N Soni®
OH
=
(A) (B)
O
oH
© o)

14
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41.  The most stable conformation for HOCH,CH,F is :

OH
HOF
H F
(A) B) H H
H H
H H a
F
F 4
H H
(c H H D)
H H
H OH
OH

42. Amongst the following, the compound that shows IR absorption band at
1815 cm™ ! is :

o) 0

" . /J\Cl . N /KOH
o) o)

(©) Ph/J\NHZ (D) Ph/J\OMe

15 [P.T.O.
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44.

The major product formed in the following reaction is :

O

H,0,
NaOH

(A) (B)

(®)) D)

)//l”l
)IIII/I

The correct order of basicity of the following species is :

F,CCO° cLeco” Br,CCOS

I 11 111
A I>II>II B) II>1>III
(C) III > 1II > I D) MI>I>II

APR - 33217/11—C
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45. The symmetry present in the following molecule is :

Me
(A) Centre of symmetry (B)  Coy-axis of symmetry
(C) Plane of symmetry (D)  Cy-axis of symmetry

46. The correct IUPAC nomenclature of the following compound is :

(A)  4-Ethyl-2-methyl-1-propylcyclohexane

(B)  1-Ethyl-3-methyl-4-propylcyclohexane

(C)  5-Ethyl-1-methyl-2-propylcyclohexane

(D)  3-Ethyl-1-methyl-6-propylcyclohexane
17 [P.T.O.
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47. Major product of the following reaction is :

O
K o (@ SOCL.NaN,
A Toluene R
) \NH,, CH,Cl,

AT/KTA

A)

H H
H H

TS
g e
@%«3@
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50.

APR - 33217/11—C

The correct order of stability for the following conformational structures of
cyclohexane is :

(D (1D (I1IT)

A HINI>I>II B II>II>1I
C II>II>1 D) II>T1>III

Total number of signals observed in the proton decoupled 13c NMR
spectrum of the following compound is :

@ 4 B) 5
C) 8 (D) 16

Number of signals observed in the proton decoupled 13¢ NMR spectrum

@A 4 B) 5

C) 6 (D)

19 [P.T.O.
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ROUGH WORK
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