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CHEMICAL SCIENCE
Paper -1l
Note: This paper contains (50) fifty objective type questions, each question carrying
two (2) marks. Attemptall the questions.

1. The point group symmetry of XeOF , is 6. Match List —1 (ions) with List— Il (shapes)

(A) D.h and select the correct answer using the
B) Dy codes given below the list.
4 . .
(D) C.v a) ) 1) Linear
3 b) BrF, 2) Pyramidal
. The square ofr;[he.wavefunction in c) Cl F4_ 3) Tetrahedral
quantum mechanics represents d) AICI- 4) Square planer
(A) A state of the system 4 5) Angular
(B) Shape of the system Codes:
(C) Probability of the system (@ (b) (c) (d)
(D) Energy of the system (A 12 4 S
B) 4 5 2 3
. The correct ground state configuration for (C) 1 5 4 3
Chromiumis (D) 5 1 3 4

(A) [Ar] 3d*4s?
(B) [Ar] 3d°4s’
(C) [Ne]3d°4s'
(D) [Ne] 3d*4s?

. The crystal structure of diamond is less
closely packed than that of Cu, because
the C-C bonds are

(A) Shorter than Cu-Cu bonds
(B) Directional in nature

(C) Non-directional in nature
(D) Only partially covalent

. The dipole moment of HBr is
0.78x1078 e.s.u.cm and interatomic

spacing is 1.41 A . The ionic character of
HBr is

(A) 117
(B) 7.5
(C) 15
(D) 27

Paper Il

)
) ligand field transition
C) charge transfer transition

D) © — 7" transition

. The crystal field splitting energy for Cr3*ion

in octahedral field increases for ligands I,
H,O, NH,, CN~and the order is

(A) I'<H, 0 <NH_<CN
(B) CN"<I" <H,0 <NH,
(C) CN" <NH_<H,O<I"
(D) NH, <HO<I"<CN’

. An element crystallizes both in FCC and

BCC lattices. If the density of the element in
the two forms is the same, the ratio of unit
cell length of FCC to that of BCC lattice is

) (2) ® (1)
/4
(©) (4)'s (D) Gj
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10.

11.

12.

13.

14.

An example of a metal cluster is
(A) FeZ(CO)9 (B) Fes(CO)12
© an(CO)10 (D) Coz(CO)8
In the first transition series, the

paramagnetism is due to the unpaired
spins, being approximately equal to

n=2,/s(s + 1) magnetons where siis

the total spin. On this basis Cu*ion has
(A) 3.88 magnetons
(B) 1.41 magnetons
(C) 2.83 magnetons
(D) zero magnetons

The nomenclature for Fe4[Fe(CN)6L is

(A) Ferric-ferrous hexacyanato
(B) Hexacyano ferrate (llI, II)

(C) Ferroso ferric cyanide

(D) Iron (lll) hexacyano ferrate (Il)

The formula of the complex tris-(ethylene
diamine) cobalt (lll) sulphate is

(A) [Co(en);S0O,]
(B) [Co(en);]s0O,
(C) [Co(en),],S0,
(D) [Co(en)s (SO, )

Which one of the following willNOT
undergo S 1 or S\ 2 reaction ?

s
n—

)
)

15.

16.

17.

18.

19.
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The IUPAC name of the following
compound is

«_»

(A) Dioxane

(B) 1,4-Dioxane

(C) Diethylene-1, 4-dioxane
(D) 1, 4-dioxacyclohexane

The IUPAC name of the following
molecule is

2)

A
B
C
D

Bicyclo [2.2.2] octane
Bicyclo [2.2.3] octane
Bicyclo [3.2.1] heptane
Bicyclo [3.2.2] nonane

A~ A~~~

How many stereoisomers are possible
for the following molecule ?

o
‘b/ el

(A) 2 B) 4
() 1 (D) 6

The absolute configuration
(R, S—notation) atC4 and C,, of the
following is

b
10 ,_\)
e
O H
(A) 9R,10S (B) 9S, 10R
(C) 9S,10S (D) 9R, 10R

The most destabilizing interaction in the boat
conformation of cyclohexane is

(A) 1, 3-diaxial
(B) Gauche n-butane type
(C) Pitzer strain
(D) Bowsprit-flagpole
Paper Il



20.

21.

22,

23.

24,

The following molecule has

=

(A) 10, 202, i and 1S4 axis of symmetry
(B) 20, 102 andionly

C) 10, 102, iand 1S2 axis of symmetry
(D) 20, 202 and 1S2 axis of symmetry

What is the configuration (E, Z notations)
of the following molecule ?

19

o
- v
4%3
(B) 27, 4E, 67
(D) 2E, 4E, 6E

27

(A) 2Z,4Z, 6E
(C) 2E, 4Z,6Z

Which of the following reactions involve
carbon free radicals intermediate ?

(A) Hunsdiecker reaction

(B) Acyloim condensation

(C) Sandmeyer reaction

(D) Allthe above reactions

Ketones and aldehydes reacts with o -
bromoesters and zinc metal powder to give

(A) B-Hydroxy ethers
(B) B-Hydroxy esters
(C) a -Hydroxy esters
(D) B-Hydroxy acids

Anisole on Birch reduction gives

(A) @@

(D) L7y-o-cHy— g O™

&
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Total Number of Pages : 8

25. The product of the following reaction is
| N

—
PCI
o >

(A) @M\‘Er”c“ i

e
® S &\fg/cﬂﬁ

o
/“\mmug

© =/

N 7 @ CI(L
o) =0 \“f(g e
Pick the correct match

a) Wolf-Kishner l) Na/EtOH
reduction

26.

b) Rosenmunel
reaction

) NH2NH2/KOH

c) Hoffman
rearrangement

Iy Al(-0<),

d) Meerweim-
Pondorf-Verley

IV) H/BaSO,
quinoline/Pd,C

reduction V) Br2/NaOH
(A) a=V,b=Ill,c=1IV,d=1I
B) a=Ill,b=IV,c=V,d=lll
(C) a=Ill,b=1l,c=V,d=1l
(D) a=Il,b=1V,c=Ill,d=V

K-2713



27.

28.

Friedel-Crafts reaction of benzene with
propene in the presence of AICI, gives

(A) n-Propyl benzene
(B) 4-Ethyltoluene
(C) Isopropylbenzene
(D) 2-Ethyltoluene

The structure of the compound which
exhibited the following spectral data is

UV : XEIOH 268 nm (¢ 480)

max

. .,CHCI —1
IR : ySH%ls 3067,2907, 1608, 1473 cm

'HNMR : dcDel 226 (s, 31.6 squares)

6.79 (s, 10.4 squares)
Mass : m/z 120 (M")

A

K-2713

29.

30.

31.
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An organic compound with molecular
formula C,H, NO, exhibited the following
spectral data. What is the structure of the
compound ?

IR : YﬁBa;( 3040, 1610, 1510, 1350cm”™
'HNMR ; 6CDCI3 3.9 (s, 3H)

6.8 (d, 2H, 8Hz)
8.1 (d, 2H, 8Hz)

Ths

Thg

O
42

>N
(D)l_E;; CHo O CEL

Which of the following is a stronger base
and a better nucleophile ?

(A) NH (B) HO
(C) CH, (D) Fg

Which of the following compounds has the
lowest pka ?

©

(A) p-methyl phenol
(B) phenol

(C) p-chlorophenol
(D) p-nitrophenol
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32.

33.

34.

35.

36.

37.

What will be the pH of a solution formed by
mixing 40 ml of 0.1 M HCl with 10 ml of 0.45
M NaOH ?

(A) 12
(C) 8

According to Pearson, a hard base is one

whose donor atom has

(A) Low electronegativity, low polarizability
and which is difficult to oxidize

(B) High electronegativity, high
polarizability and easy to oxidise

(C) High electronegativity, low polarizability
and which is difficult to oxidise

(D) Low electronegativity, high
polarizability and difficult to oxidise

(B) 10
(D) 6

If the reduction potentials of Ag*/Ag and
Fe3*/Fe?* are 0.799 and 0.771V
respectively. What is the equilibrium
constant of the reaction ?

Ag + Fe¥* =—— Fe?* +Ag*

(A) +0.028 (B) —0.4732

(C) —0.3363 (D) +0.3363
The ionic strength of 0.01M K, SO, is
(A) 0.01 M (B) 0.02M

(C) 0.03M (D) 0.04M
During the charging of a lead storage

battery, the reaction occurring at the
cathode is represented by

(A) 2H' +2¢” > H,

(B) Pb%* + sof‘ — PbSO,
(C) Pb — Pb**+2e~

(D) Pb** +2¢” —> Pb

Saturated solution of KNO, is used to
make salt bridge because

(A) Velocity of K" is greater than that of
NO3
(B) Velocity of NO3 is greater than that of K*

(C) Velocity of both K" and NO3 are nearly
the same

(D) KNO3 is highly soluble in water

Paper Il

38.

39.

41.

42,

Total Number of Pages : 8
Based on the conventional transition state

theory the rate constant (kr) of a
bimolecular reaction is given by

KeT ), = h |
w (5T e [

kgT
©€) Ae=/RT (D) -

The order of the reaction in which half life
of it does not depend on the
concentration/s of the reactant is

(A) O (B) 1
(C) 2 (D) 3

The following experimental techniques are
not adequate for studying the fast reactions.

(A) Stopped flow technique
(B)
(C)
(D)

Flash photolysis
Conventional methods
Relaxation methods

A substance which destroys the activity of
a catalyst is called

A) Promoter

B) Inhibitor

C) Negative catalyst
D) Catalyst poison

(
(
(
(
The average bond energies of Sy, H, and
H,S are 264, 436 and 338 kJmol™
respectively. The enthalpy of the following
reaction is

Sg+8H, —— 8H,S

(A) 1038 k Jmol™

(B) 368 k Jmol™

(C) 1048 k Jmol™

(D)

D) Zero

K-2713



43. Match the following spectroscopic
techniques with the regions in the
electromagnetic spectrum

a) Vibrational 1) Ultraviolet-
Spectroscopy Visible
b) Electronic 2) Gamma rays

Spectroscopy

c) Mossbauer 3) Radio
Spectroscopy frequency

d) NMR 4) Infrared
Spectroscopy
a b C d

A 4 1 2 3

B) 3 4 1 2

(C) 2 3 4 1

D) 1 2 3 4

44. Among the following diatomic molecules
which one shows EPR signal ?

(A) Li, (B) B,
(C) C, (D) N,
45. Among the singlet (S), doublet (D) and

triplet (T) electronic states,
phosphorescence involves transition

between
(A) Sand S (B) Dand D
(C) SandT (D) Tand T

46. The number of normal modes of
vibrations of the molecules CO,, H,O and

acetylene are
(A) 3,3,12 (B) 4,3,7
(C) 9,9,12 (D) 4,4,7

47. Of the three types of systematic errors
encountered in chemical analysis which is
most difficult to identify the correct.

(A) Instrument error
(B) Method errors
(C) Personal errors
(D)

D) All are equally difficult to identify and
correct

Total Number of Pages : 8
48. Match the following :

1) Low accuracy,
high precision

2) High accuracy,
low precision

3) Low accuracy,
low precision

4) High accuracy,
high precision

Codes:

a b C d
(A) 3 1 2 4
(B) 3 2 4 1
(C) 3 4 1 2
(D) 3 2 1 4

49. Which type of error effect the results of a
series of determinations to the same
degree ?

(A) Indeterminate (B) Accidental
(C) Determinate (D) Erratic

50. The analyses of a sample of iron ore gave
the following percentage values for the iron
content:7.08,7.21,7.12,7.09,7.16,7.14,
7.07,7.14,7.18 and 7.11. What will be the
mean and standard deviation for the value
respectively ?

(A) 7.13,0.0020 (B) 7.13,0.0182
(C) 7.13,£0.045 (D) 7.13,£0.45

K-2713
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