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Note :

g -

CHEMICAL SCIENCES
PAPER - II
This paper contains FIFTY (50) multiple-choice questions. Each question
carrying TWO (2) marks. Attempt All the questions.
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The molecules Oy, O3 and H,0, have O—O bond. Which of the following

is the correct arrangement in order of increasing bond length ?
(C) 0, < O3 < Hy0, (D) 0y < HyOy < Oy

Which of the nickel compounds has the least oxidation state ?

(A)  Ni(CO), (B)  NiCl,

(©)  NiyOq4 (D) NiO,

If a molecule MX; has a zero dipole moment, the‘ bonding orbitals

used by M is :
(A) pure P’ orbitals (B) sp hybrid orbitals
(C)  sp? hybrid orbitals (D)  sp? hybrid orbitals

The electronic conﬁgufation of Ti (At No. = 22) in the ground state

is
(A) [Ar] 342 452 (B) [Ar] 4s2 342

(C)  [Ar] 3d* 4s° D) [Ar] 342 45°
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Among the following, which one is an odd electron species ?

(A  Ky0 ®) lo,

(C) KOy | D)  K;0,

The maximum number‘ of covalent bonds formed by boron is :
@ 3 |  ® 4

© 1 | D 2

A compound is an insulator in the solid state, however it becomes

a good conductor on dissolving in water. The compound is
(A) a covalent solid (B) an ionic solid
C) a molecular solid (D) a metallic solid

Graphite has a sheet structure, where the sheets are held together

by :
(A)  Covalent bonds (B) Ionic bonds
) H&drogen bonds (D) van der Waals’ interactions

The ihcreasing ofdér of < ONO angle in NO;, NO,, NOS , NOj
is :
(A) NO; <NOj; < NO, < NO; (B) NO; < NO; < NO} < NO,

() NO, <NOj <NO; <NO; (D) NO} < NO; < NO, < NO;
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10.  Atmospheric ozone protects the earth’s inhabitants by abéorbing :

(A) UV radiations (B) ir radiations |

(C) Visible radiations - (D)  y-radiations
11. Slag in iron extraction contains

(A) CaCO, B (B) CaO

(C) CaSiOg : (D) SiO,

12. In adduct I3, I, acts as Lewis acid. The orbital involved in acceptance

of electrons is
A d B) p
©) o* D =

13. The elements, which occur in nature as axions, are obtained from

their ores by :

(A) Thermit process (B) Thermal decomposition
(C) Reduction (D) Oxidation
14. An orgahometallic complex involving platinum ‘is
(A)_ Wilkinson’s catalyst (B) Ziesse’s salt
(C) Cis-platin (D) Vaska’s complex
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15. Which one of the following fluorides is expected to exhibit

John-Teller distortion ?
(A) MnF, (B) FeFg

(©) CoF, (D) NiF,

16. The IUPAC name of K,[OSCI;N] is :
- (A) Potassium pentdchloronitrido osmate (VI) J
(B) Potassium pentachloronitrido osmium (VI)
©) Potassium pentachloronitrogen osmium (VI)
D) Pptassium pentachloronit;ride osmate (VI)

17. The percentage of a constituent A in a mixture AB were found
to be 48.32, 48.36, 48.23, 48.11 and 48.38. What is the relative mean

deviation ?
(A) 0.19 ppt (B) 1.9 ppt
(C) 22 ppt | (D) 0.019 ppt
18. How many ‘signiﬁcant kﬁgures are presenf; in the number 0.0025 ?
(A) 5 | B) 4

1(0) 1 (D) 6

Chem. Sc.-11 ' 6



19. The formula of (S)-2-Bromobutane is X (given below).

Br

Et — Me

®

H

Indicate which of the given structures is identical with X ?

Br | Et

~ (A)  Me Et (B) Br v Me
H H
Br H

(C) Me H (D Et ' - Me
Et Br

20. Which of the following " chloropentanes is chiral ?
(A) . 1-chloropentane (B) 2-chloropentane

(C) 3-chloropentane . (D)  2-chloro-2-methylpentane

Chem. Sc—II - 7 [P.T.0.]



21.  Choose the correct Sawhorse formula for the following Fischer projeciion

formula :
Ph
H OH
H OH
Me
H OH H Ph
Me /1 OH
(A) Ph (B) OH
HO H Me H
Ph OH : H OH
Me ' H
()} H (D) Ph
HO H HO Me
22. Designate correct configuration R/S to various chiral centres present
in the following molecule :
CHO
H—2 OH
HO 3 H
4 .
HO -CH,OH
H
(A) 2R, 3R, 4R (B) 28§, 3S, 4S8

(C) 2R, 385, 4R (D) 2R, 38, 4S8

Chem. Sc.-1I 8



25.

23,

24.

Indicate which of the following spectroscopic techniques can help to
detect Br and Cl in any organic compound.
(A) IR : (B) Mass
(C)y Uuv (D) NMR
The multiplicity pattern of signals in the PMR spectrum of the following
inolecule is ‘
CH,—CO—CH,CH;4 |
| .
CH,—CO—CH,CHg4
(A)  Triplet, triplet, quartet
(B)  Triplet, triplet, triplet
(C) Singlet, singlet,‘ quartet'
(D) Singlet, triplet, quartet
The decreasing order of correct IR carbonyl absorption frequency for

the following ketones :

O

@ G

(iii) | (iv)

(A @) > GiD) > G > () B @ > @) > Gi) > (v)

©  Gi) > i) > @ > Go) (D) i) > ) > @) > Gv)
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26. Choose the reagent that can reduce an alkyne’ to E alkene :
(A) Lindlar catalyst (B) Hy/Raney Ni
© H2/P(i-C | | (D) Na-liq. NHj
27. Cinnamic acid can be prepared from benzaldehyde‘r by‘ :
(A) Aldol condensation (B) Stobbe condensation
(C) Perkin condensation (D) Dieckmann condensation

28.  The hydroboration of 1-phenyl cyclohexene followed by oxidation with

NaOH-H;0, will form :

Ph Ph
\\‘“H \\‘“H
p OH ‘“\\gH
(A) H (B)
. Ph OH
\\\\ OH \‘\\\ PH
© (D)

Chem. Sc.-11 10



30.

The reaction of benzyne with phenol will give :

(A)
(B)

OPh
(&)

OPh
(D)

OPh

If the concentration of both the reactants in the following reaction,

is doubled, the rate of the reaction will :

CH3-CHy-CH,-CH,Cl + 19 —) CHZCH,CH,CH,l + CI®

'(A) double (B) unaffected

(C) increase by four-fold (D) become half

Chem. Sc.-II 11 (P.T.O0.]



31.  Which of the following compounds cannot undergo elimination of HBr

. upon reaction with base :
- Br
(A) Br ' (B) .
Br
©) % (D)
Br
32. Select the most basic alkoxide from the following :
_ o .
(A)
o-
B)
. NO,
o-
(©)
MeO '
o-
(D)

Chem. Sc.-11 12



33. The product obtained by heating allyl ether of B-naphthol is :

I
OH
(A)
OH
(B)
. B |
OH
()]
|
L
OH
(D)
Chem. Sc.-I1 138
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34. The IUPAC name of the following compound is :

(A)

(B)

©)

(D)

OMe
1-Ethyl-3-methoxy—4—propyl cyclohexane
2—Methoxy—4—ethyl—-1—propyl cyclohexane
4-Ethyl—2—methoxy—-1—propyi cyclohexane

5-Ethyl-1-methoxy—2-propyl cyclohexane

35. The solutions which have the same osmotic pressure are called :

(A)

(©)

azeotropic mixture (B) isotonic solution

isothermal solution (D) none of these

36. The standard reduction potentials of A, B and C are 0.68 V, -2.54 v

and -0.50 V. The order of their reducing power is :

A)

©)

Chem. Se.~11
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37.

 m

The chemical equilibrium of a reversible reaction is not influenced

by :
(A) catalyst (B) pressure
' . . L

(C) temperature | (D)  concentration

Which of the following is temperature independent ?

(A) A (Arrhenius factor) (B) E, (Energy of activation)
(C) k (rate constant) (D) none of these

What will be the order of the reéction if the value of the rate

constant of the reaction is 175 liter mole™! sec™l ?
(A) Zero (B) First
(C)  Third (D) Second

At constant temperature for a first order reaction the value of %

is 693 x 102 min~!. What will be the value of ¢, for the same

reaction. ?
(A) 100 minute (B) 3.465 x 10~* minute
(C) 10 minute (D) 0.1 minute

| Chem. Sc.-1I 15 [P.T.O.]



41,

42,

The activation energy in ‘a chemical reaction is defined as
(A) the difference in energies of reactants and products

(B) the sum of energies of reactants and products

1

(C) the difference in energy of intermediate complex with the average

energy of reactants and products

(D)  the difference in energy of intermediate complex and the average

energy of reactants

For a reversible process, the value of AS is given by the expression:

(A) Qrev — T (B) Qrev + T
Qrev
© T (D) Qpey x T

Which of the following statements is false ? -
(A) Temperature is a state function

(B) Work is a state function

(C) Work appears at the boundary of the system

(D) Change of state is completely defined when initial and final states

are specified

Chem. Sc.-11 16



45.

Choose the intensive property among the following :
(A) Heat capacity (B) Internal energy
(C) Temperature (D) None of these

The pH of a solution is 2. Its pH is to be changed to 4. The H*

ion concentration of original solution has to be

(A)  halved

(B) doubled

(C) increased 100 times

(D) decreased 100 times

The second law of the@o&mamim states that :

(A)  entropy of the universe is decreasing continuously

(B)  energy can neither be created nor destroyed

(C) all spontaneous processes are thermodynamically irreversible

(D) at absolute zero free energy is zero

Chem. Sc.-II 17 7 [P.T.O.]



47.

49,

An isotope has an atomic weight 232 and an atomic number 90. How
many o and B particles it should lose to get converted into an isotope

of atomic weight 220 and atomic number 86 ?

(A) 2a and 3B (B) 2a only

(C) 3o and 28 (D) 3o and 3B

Which of the followitig processes causes the emission of X-rays ?
(A) a-emission (B) y-emission

(C) PB* emission (D) Electron capture

i p is dipole moment, a is polarizability and r displacement, the

condition for IR activity is :

. dp
(A) | p#0 (B) dr$0
© =0 o a0
dr

The oxidation number of arsenic atom in HgAsO, is :

@) -1 ®) -3

(C) +3 (D) 45

‘ Chem. Sc.-11 18
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