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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 the questions.

1. The bonds present in K [Fe(CN)g] are :
(A) all ionic
(B)  all covalent
(C)  ionic, covalent and coordinate
(D) ionic and covalent
2. An interstitial hole is called tetrahedral because :
(A) It is formed by four spheres.
-(B) It is tetrahedral in shape.

(C) It is formed by four spheres, the centres of which form a regular

tetrahedron.

(D) 1t is formed by four spheres, the centres of which form a square
plane.

3. The point group assigned to acetic acid is :

A € B) Cq

© ¢ D) ¢,

4, Which of the following has highest bond order ?

(A) Oy (B) 0;
© 0 D) O3
Chemical Sciences-I1 3 [P.T.O.]




5. Which of the following elements will have lowest first ionisation energy ?

(A) Magnesium (B) Rubidium
(C) Lithium (D) Calcium
6. KCl1 dissolves in water because :

(A) It is a salt of potassium.
(B) It is an electrovalent compound.
(C) It reacts with water.

(D) Its ions are easily solvated.

7. The complex used as an anti-cancer drug 1s :
(A)  cis-[Pt(NHz), Cly) (B) trans-[Pt(NHg)y Clsl
(C)  [Rh(NHg)l%" (D)  [Co(NHg)gl3*

8. The number of bridging carbonyls in Fey(CO)g is :
{A) three (B) one

(C) five (D) six

9. The structure of XeF, is :
(A) Linear with three lone pairs of electrons
(B) Bent with three lone pairs of electrons
(C) Square planar with two lone pairs of electrons

(D) Linear with two lone pairs of electrons
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10.  The oxidation state of Uranium in 2U0%+ is :
(A)  +4 (B)  +6
(C)  +2 ‘ D) +3
11. The zinc¢ group elements (Zn, Cd, Hg) are called :
(A) Noble metals (B) Coinage metals
(C)  Volatile metals (D)  Precious metals
12. Which of the following halogens is a solid at room temperature ?
(A)  Fluorine (B) Chlorine
(C) Bromine (D) Iodine
13.  In the hydrogen spectrum, the Paschen series corresponds to electronic
transition from :
(A)  higher levels to first level
(B)  higher levels to second level
(C)  higher levels to third level
(Dj higher levels to fourth level
14.  For the following molecules, dipole moment in the increasing ordér 1s :
(A)  HyS < NHy < HyO < HF
(B)  HF < H,0 < NHj < H,S
(C)  HsS < HF < Hy,0 < NH4
(D)  NHjz < HF < H,S < H,0
15.  The electronic configuration of four elements A, B, C, D are as follows, which
will be the most metallic ?
(A) 2,8, 4 B) 2, 8,8
(C) 2,8 8,1 M 2,88, 7
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16. Which of the following is most effective in causing coagulation of ferric

hydroxide sol. ?

(A) NagPO, (B) AlClg

(C) NaySOy4 M) K, [Fe(CN)gl

17. Which one is correctly matched ?
(A) Emulsion — curd (B) Foam — mist
(C) Aerosol — smoke (D) Solid sol — cake

18. The relation between principal moments of inertia for a symmetric top

molecule is :
(C) IB = IC # IA’ IA = 0 (D) IB = IC #* IA’ IA # 0

19. At pH = 2.0 if Eyiniarone = 130 V

OH O
— + 2H* + 2¢”

OH O

then Equinhydrone will be :

(A) 136V | B) 130V

(C) 142V D 120V
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20.

21.

22.

23.

24.

To produce 160 g of oxygen the number of moles of water required to be

electrolysed is :

(A 25 B) 5.0

(C) 10.0 - | D) 200

Which of the following properties will not decrease with increase in

temperature ?
(A)  Surface tension (B) Viscosity
(C)  Density (D) Vapour pressure

The maximum number of phases that can remain in equilibrium for a one

component system is :
Ay 1 (B) 2
) 3 D) 4

For the following particles having same kinetic energy which would have the

maximum de Broglie wavelength ?

(A)  «a-particle - (B)  PB-particle

(C) proton (D)  neutron

The freezing point of equimolar aqueous solutions will be highest for :
(A)  CgHsNH;. Cl (anilinium chloride)

(B)  Ca(NOj),

(©) La(NOy),

(D) 06H1206 (glucose)
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25.

26.

21.

28.

29.

30.

At what angle (in radians) first order diffraction occurs if the spacing between
two planes in A/2 ?

(A 76 (B) O
(C) 3n/2 D) w2

The conjugate acid of NH, is :

(A) NH; (B) NHj

(© NyH, | (D) NH,OH

For a first order reaction, the time taken to reduce initial concentration of

1
reactant by a factor of 1 is 10 min. The time required to reduce initial

: 1
concentration by a factor of 16 will be :

(A) 100 min i (B) 20 min
(C) 30 min (D) 40 min

Number of radial and angular nodes exhibited by 30322 hydrogenic orbital
are respectively :

Ay 0,2 By 00
< 2,2 M 2,0

The number of fundamental modes of vibration of OCS molecule is equal
to : ‘

(A) 3 By 4
Ccy 2 o 9

For a spontaneous process :

(A) AS =0 (B) AS < %
a _q
(C) AS > T (D) AS = T
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31.

32.

33.

34.

35.

Bromine reacts with fumaric acid to give :
(A)  (d)-2, 3-dibromo succinic acid

B) @2, 3-dibromo succinic acid

(C) r(dl)—dibromo succinic acid

(D) meso dibromo sucecinic acid

Conversion of alcoho! in the presence of thionyl chloride into alkyl halide
is an example of :

4) 8yl (B) Sp?

€) Sy (D) SpAr

The reaction that can be affected by sodium in dry ether is known as :
(A) Cannizaro reaction |

(B)  Acyloin condensation

(C) Birch reduction

(D)  Meerwein-Ponderf Verley reaction

When Salicylic acid is treated with excess of bromine, the product
formed is :

(A) 2, 4, 6-tribromophenol

(B) 2, 4, 6-tribromobenzoic acid

(C) 2, 4-dibromo-6-hydroxy benzoic acid
(D) 2, 5-dibromo-6-hydroxy benzoic acid

Arrange the compounds Ph—CH,—Ph, CH3CHo,CHg and CH4 in the
decreasing order of acidity :

(A)  PhyCH, > CHgCH,CH4 > CH,
(B) PhyCHy, > CH, > CH3CH,CH,4
(C) CHgCHy,CHg > CH, > Ph,CH,
@ CH, > CHyCH,CH, > Ph,CH,
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36. The decreasing order of stability of the carbocation is :

+

CH,—CH,—CH = CH, D

(CH3)2 CH* aDn

(cH,), —CH—CH = CH, (IID)
(A I>1I>II (B) I >1>II
(€ MWl>I1I>1I (D) M>>I

37. The absolute configuration of the asymmetric centres in the given
molecule is :

CeH;
HO 1 H
cl 2 H
CH,
(A) 1R, 28 (B) 1S, 2R
© 1R, 2R @) 18, 28

98, IUPAC nomenclature of the following compound is :
0

(A) 5-methyl-cyclohex-4-en-1-one
(B) 3-methyl-cyclohex-3-en-1-one
(C) l-methyl-cyclohex-1-en-5-one
(D) 2-methyl-cyclohex-1-en-4-one
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39.

40,

41.

42,

Which of the following alkyl halide give in IHNMR one doublet and one

septet ?
(A) CHj CH, CH, Br (B} CHj CH, CHy, CH,; Br
(C) CH; CH Br CH, Br (D) (CHg)y CH.Br

Which is the IR absorption band for the functional group -C = N ?
(A)  3200-3600 cm™ (B) 2250 cm!

(© 1710 ecm™! : (D) 1350 and 1550 cm™!
The smallest possiblelcyclic system possessing aromaticity is :

(A)  Cyclopentadienyl anion (B) Benzene

(C)  Cyclopropenyl cation (D)  Tropylium cation

When a conjugated double bond is appended in organic compound, the

absorption band shifts to a higher wavelength (A). This is referred to as :
(A)  Auxochromic shift (B)  Bathochromic shift

(C)  Hypsochromic shift (D)  Chromophoric shift
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43. The conversion of o-pinene to isobornyl chloride in presence of hydrochloric

acid is known as :

(A) Diels Alder reaction

(B) Somelett rearrangement

(C) Wagner-Meerwein rearrangement

(D) Patterno-Buchi reaction

44. Claisen rearrangement 1is :
(A) 4 + 2 addition (B) [1, 3] sigmatropic
(C) [3, 3] sigmatropic (D) [1, 5] sigmatropic

45. Glucose and Fructose both on treatment with phenyl hydrazine can give

identical osazone. Both glucose and fructose have :
(A) same configuration at Cy and Gy
(B) different configuration at Cg and Cg
(C) different configuration at C, and Co
(D) different configuration at C, alone
46. 'The number of significant figures in the number 0.0670 is :
A) 1 B 2

(C) 3 m 4
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47.

Paracetomol, the commonly used drug is a/an -

(A)  antipyretic (B)  antimalarial

(C)  antidepressant (D)  antibacterial
48.  Ionic product of water at 90°C is :

(A)  equal to 10714 (B) less than 10~14

(C)  greater than 10714 (D)  equal to 1077
49. If T is the transmittance, then absorbance A is equal to :

(A) log T (B) log %

(C)  log (%T) D ,—;;
50.  The separation of complicated mixtures of macromolecules can be achieved

by :

(A) SDS-PAGE

(B) Isoelectric focusing

(C) Two-dimensional electrophoresis

(D) MALDI—TQF
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ROUGH WORK
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