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3. At the commencement of examinslion, the guestion booklet will be given to you. Tn the first 5 minutes. you are requested to open
the hooklet and compulsorily examing it as below

ti)  To havc access to the Question Bovklet. 1car off the paper seal on the ¢dge of this cover page Do aol accept a booklet
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as change of response by scratching or using white fluid, you will render yoursell hable 1o disqualification.

9. You have 10 return the ariginal OMR Answer Sheet 1o the invigilator at the end of the examination compulsorily and must pol carry
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CHEMICAL SCIENCES
PAPER-II
Note : This paper contains Fifty (50) multiple choice questions, each question

carrying Two (2) marks. Attempt All guestions.

1. Aqueous titanium (IV) solution develops intense orange colour on addition

of HyOy. The colour is due to :

(A) d-d transition

(B) CT transition

(C) n-n transitions of peroxo group
(D) Reduction of Ti (ID

2. The self-indicating silica gel (impregnated with cobalt chloride) turns pink
on absorbing moisture and becomes blue on heating. The pink and biue colour

are respectively due to :
2+ 9
(A) [00(320)6] and [CoCl, |
2+
®) [Co(H;0),] and Co,0,

Q) [Co(l—l20)6]2+ and [CD(H20)6T+

(D) Co%* and Co?*

Chemical Science-I1 5 [P.T.O.]



3. The strongest reducing ion of the following is :

a) ud+ (B) Am3*
(€) Cm® D) cf*
4. The total number of lone pairs of electron in I is :
(A) Zero ) (B) Three
(C) Six (D) Nine

5. What is the bond angle in nitrogen trichloride ?
(A) 120° (B) 190.5°

(C) 107.5° (D) 90°
6.  In the reactions (1) and (2) :

nHeO + CI” > [CIH0),]™ ........... ey,

6H 0 + Mg® — Mg(H 00612 .......... (2)

water behaves as :

(A) An acid in both (1) and (2) reactions

(B) An acid in (1) and a base in (2) reaction
(C) A base in (1) and an acid in (2) reaction

(D} A base in both (1) and (2) reactions

Chemical Science-IT 6



7. How many bonding and non-bonding electron pairs are found in BFj

molecule ?

(A) 1 bonding and 3 non-bonding
(B) 2 bonding and 2 non-bonding
(C) 3 bonding and 1 non-bonding

(D) 4 bonding and 0 non-bonding

8. The stability of ferric ion is due to :
(A) Half-filled d-orbitals (B) Half-filled f~orbitals

(C) Completely filled d-orbitals (D) Completely filled f-orbitals

g. Which one of the following is least covalent or least acidic ?
(A) VCl, (B) VCl,
(Cy VCly (D VOCl,

10. Which of the following species is the strongest Bronsted-Lowry base in

water ?
(A) NHj (B) NH,4
(C) Cog' (D) F~
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11.

12.

13.

14.

15.

Which of the following transition elements shows the highest oxidation

state ?
(A) V (B) Cr
(C) Mn (D) Fe

Of the following types of radiations, the only one to be deflected in a

magnetic field is :
(A) X-ray (B) f-ray

(C) y-ray (1)) neutrons

Ce®* and Tb3* are colourless but show strong absorption in UV region. This

is due to :
(A) d-f transition (B) f-d transition
(C) Allowed f£f transition (D) d-d transition

The change in oxidation state of manganese during photolysis of water is :
(A) Mn?* to Mn%* (B) Mn** to MnZ*

(C) Mn?* to Mn* - (D) Mn* to Mn2*

In chromatography Rf value ranges between :
(A) Dtol (B) 0 to 2

(C) +2 to -2 (D) +1 to -1
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16.

17.

18.

19.

The term symbols for the coupling between an electron belonging to p orbital

and to f orbital are :
A) S, DF (B) D,F, G

© 8,D,G @™ S, F.G

When two electrons interact with each other, the total spin quantum number

will be :
(A) O B 1
(C) Both (A) and (B) D) 2

NaCl dissociates into neutral atoms and also to ions, considering the ioni-
zation potential of Na to be 5.14 eV, electron affinity of C1” is 3.65 eV, the

energy difference for the two processes is :
(A) 5.14 eV (B) 8.79 eV

(C) 1.49 eV (D) 3.65 eV

Which of the following belongs to Cy; point group ?

V cl
a PO (B) > <
q H cl
0—O0
(C) Both (A) and (B) (D) H/ \H
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20.  Which of the following does not have a centre of symmetry ?
(A) HyC = CH, (B) N,yO,

(©) CO, (D) CH,

21.  The order of the point group represents :
(A) The sum of squares of the characters of the irreducible representations
(B) The sum of squares of the characters of the reducible representations
(C) The number of reducible representations

(D) The number of irreducible representations

22.  The symmetry operations in Cs,, point group are :
A) C;y + o, (B) E + 1Cy + 2a,

©) E + 1C, + 1o, D) E + 20,

23. A diatomic molecule displays a pure rotational spectrum, only when it

has :

(A) A zero electric dipole moment

(B) A non-zero electric dipole moment
(C) A positive electric dipole moment

(D) A negative electric dipole moment
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24.

25.

26.

27.

28.

Which of the following does not absorb IR radiation ?
(A} H,0 (B) COq

(€) 0, D) O,

Antistokes Raman lines have :

(A) Vecat < Vo {B) v <V

scat

(C) Vgeat = Vo D) v 2 veen
Which of the following gives NMR spectrum ?
(A) 12C B) 1cC
(C) 1c (D) Z2H

1

One mole of gas absorbs 400 J of heat at constant volume and its temperature

is raised from 20 to 25°C. The energy change, AE would be :

(A) —400J (By 400 x 5 J

(C) 400 J (D) 400 x 5 J

The criteria for a reversible process is :

(A) All parts of the system are in complete thermodynamic equilibrium
(B) System and surroundings are free to exchange energy

(C) The pressure exerted by the system must be equal to that of

surroundings

(D) All of the above
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29.

30.

31.

Heat capacity, Cp is defined as :

(SEJ (aE}
A T B |57
@ ar), (B Lor),

(BH] (E)HJ
© |37 D) |
T ) (D) oT ),

An iceberg is floating in a lake and consider the lake, iceberg and atmosphere
containing water vapour as one system. The no. of phases and components

in the system are :
(A) Two and two (B) Two and one

(C) Three and two (D) Three and one

Which of the following compounds will exhibit carbonyl group signal at

higher wave number in IR spectrum ?

0
0
(A) (B) CHS—CH2~—CH2~—(|f—-O——CzH5
0
0
/ H
N

©) (D) CH;—CH,—CHy—G—CH,CH,
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32.

33.

34.

Select the correct configurational descriptors for chirogenic centres in the

following molecule :

(A) 15, 48 (B) 1R, 4S
(C} 1R, 4R (D) 18, 4R

Which of the following reagents is most suitable for reduction of a ketone
to alcohol ?

(A) BF; - Et,0 (B) Zn/HCI
(C) NaBH, (D) DDQ

Which of the following compounds will exhibit Amax at higher wave-
length ?

(A) (B)

(%) (D)
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35. Which of the following substrates will undergo nucleophilic substitution by

Syl mechanism with greatest facility ?
(C) CHy; = CH—Br (D) CHq—Br

36. Which of the following reagents is most appropriate for the given

conversion 7

CH,
_—

(A) CrOgq (B) Lead tetraacetate

(C) m-chloroperbenzoic acid (D)} HIO,

37. The IUPAC name of the following molecule is ..................... .

(|3|—CH2—CH2~CH = CH,
0

(A) Phenylbutenylketone (B) 5-phenyl-5-0x0-1-pentene

(C) 1-phenylpenta-4-en-I-one (D) 1-phenyl-2-oxo-4-pentene
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38. How many different signals for the following two compounds are expected
.1 . 9
in “"H NMR spectroscopy ?

CHyn_ .
CARN,

Compound-I Compound-II

=

(A) 2 signals for I and 4 signals for II
(B) 4 signals for I and 4 signals for II
(C) 4 signals for I and 6 signals for II
(D) 6 signals for I and 6 signals for II
39. In which of the following reactions 2, 3-sigmatropic shift is involved ?
(A) Cope rearrangement
(B) Claisen rearrangement
{C) Sommelet-Hauser rearrangement
(I} Fischer-Indole synthesis
40. The designated hydrogen atoms H, and Hp in the following structure

ATE .o .
CH, CH,
0 Hy Hp
(A) enantiotopic (B) homotopic
(C) diastereotopic (D)) constitutionally heterotopic
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41.  Which of the following reagents has two transferable hydrides ?
{A) Catechol borane {B) Thexyl borane
(C) Di-isopinocamphenyl borane (D) Disiamyl borane

42, Which of the following is an incorrect statement for polycyclic aromatic

compounds ?

(A) Anthracene has a greater tendency to undergo addition at

9, 10-positions.

(B) Sulphonation of naphthalene at 80°C produces naphthalene-1-sulphonic

acid as the product of kinetic control.
(C) Carbazole is weakly basic due to aromaticity
(D) Phenalene is aromatic

43.  The following two structures are equilibrating isomers due to ................... .

(A) Cope rearrangement
(B} Claisen rearrangement
(C) Wagner-Meerwein rearrangement

(D) [1, 5)-sigmatropic rearrangement
Chemical Science-]II 16



44, Which of the following is not a criterion for aromaticity ?
{A) Presence of (4n + 2) delocalizable electrons
(B) Presence of diamagnetic character
(C) Presence of paramagnetic character

(D) Strong shielding-deshielding pattern in NMR spectroscopy

45.  Which of the following is the most stable conformation of trans-1, 3-di-terbutyl

cyclohexane ?

A) 5 (B) M

) (D

46.  Ozone absorbs UV radiation and gets decomposed into ..................

(A) Oy, O (B) 0%, o
(Cy o0z, o (D) atomic oxygen
Chemical Science-11 17
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47.

48.

49.

50.

Which of the following drugs is an anticancer agent ?

‘(A) Captopril {B) Chloroquine

(C) Camptothecin (D} Ranitidine

Disease caused by eating fish containing industrial mercury waste is ........... .
(A) minamata disease (B) hashimoto disease

(C) osteosclerosis (D) Parkinson disease

Which of the following gases reacts with haemoglobin of blood to produce

toxic effect ?

(A) CO, (B) NO,

(C) 8O, (DY CO
Which of the following is not an antiseptic drug ?

(A) Iodoform (B} Gammaxene

(C) Gentian Violet | (D) Dettol
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