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CHEMICAL SCIENCES

PAPER - 1
Note :This paper contains FIFTY (50) Multiple-choice questions. Each question
carrying TWO (2) marks. Attempt All questions.

1. Which of the following is the most general property of all transition

elements ?

(A) They are all metals

(B) They all occur in variable oxidation states
{C) All are paramagnetic

(D} All form complexes

2. The phenomenen of ejection of electron from metal surface by action of light

is called :
(A) Compton effect (B) Photoelectric effect
(C) Zeeman effect (D) None of the these

3. Curies discovered :
(A) Uranium (B) Thorium
(C) Radium (D)  Actinium
4. CIFg (sp3d) arranges its lone pairs and bond pair in the following Geometry :
(A) Square pyramidal (B) Trigonal bipyramidal
(C) Square planar {D} Octahedral

Chemical Sciences—I1I 5 [P.T.O.]



5. Which of the following alkali metal compounds with noble gases are most

stable ?
(C) MXeF, ©)" MgXeF,

6. Correct name of the complex [Co(NHj3)ICl; is :
(A) Chloro hexamine cobalt (III)
(B) Hexamine cobalt (III) chloride
(C) Amino complex of cobalt chloride
(D) Hexamine cobalt (III) trichloride

7.  Which of the following structure is expected when dsp? orbitals are used in

bonding ?
(A) Octahedral (B) Square bipyramidal
(C) Square planar (D) Tetrahedral

8. Which is the strongest acid among the following ?
(A) H2A503 (B) H2804

(C) H,SeOq ~ (D) HCIO,
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10.

11.

12.

13.

According to wave theory of radiation, frequency (v) of the radiation is related

to the wavelength i and velocity of light, ¢ as :

(A) ¢ =vi (B) e¢=vA

€) ¢2=wr @ Ve =uvr
H50, is : |

(A) Diamagnetic (B) Paramagnetic
(C) Ferromagnetic (D)  Ferrimagnetic

In NaCl crystal each chloride ion is surrounded by :

(A) Six Nat ions : (B) Four Na* ions

(C) Two Na' ions (D) Eight Na* ions
Mixture of MgCl, + MgO is :

(A) Portland cement (B) Sorel cement

(C) Double salt D Alum

Anhydrous aluminium chloride fumes in moist air because it is :
(A) Deliquescent (B) Efflorescent

(C) Hpygroscopic (D) Readily Hydrolysed

Chemical Sciences—IT 7 [P.T.O.]



14. Bone charcoal is used for decclourising sugar because it :
(A) Oxidises colouring matter (B) Reduces colouring matter
(C) Absorbs colouring matter (D) Adsorbs colouring matter
15. [Ni(CN)4]2‘ and [Ni(Cl)4]2‘ have different :
(A) Omxidation number (B) Co-ordination number
(C) Magnetic moment (D) All of these
16. The reagent DMF/POCI3 is used in :
(A) Vilsmeier-Haack reaction (B) HVZ reaction
(C) Beckmann reanaggement (D} Meerwein arylation reaction
17. N-Bromosuccinimide (NBS) is used for :
(A} Olefin bromination (B) Aromatic bromination

(C) Enolic bromination (D) Allylic bromination

Chemical Sciences-I1 8



18. In McLafferty rearrangement of carbonyl compound, the compound requires

the presence of :

(A) a-hydrogen with respect to carbonyl carbon
(B) P-hydrogen with respect to carbonyl carbon
(C) y-hydrogen with respect to carbonyl carbon
(D) &-hydrogen with respect to carbonyl carbon

19. The Baeyer-Villiger oxidation of cyclopentanone would give :
0 0

=

0
(A) (B)

(C) (D)

.CF

The reagent required for the above transformation is :

w

~ -0

(A) Hg?*/Aq.H,S0, (B) H,SO,
(©) Zn/HOI (D) aq . HCI
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21.

=]
b3

23.

Reaction of cyclohexene with OsO,| aq.NaHSOg3 gives :

(A) cis-cyclohexane 1, 4-diol

(B) cis-cyclohexane 1, 2-diol

(C) trans—cyclohexane 1, 2-diol

(D) _ trans-cyclohexane 1, 4-diol

. Cope rearrangement is an example of :

(A) 1, 5-sigmatropic shift (B) 3, 3-sigmatropic shift

(C) 1, 3-sigmatropic shift D) 2, 3-sigmatropic shift

The ?eagent used for a-bromination of a carboxylic acid is :

(A) Br, (B) PBrg

© Br, and phosphorous (D) Phosphorous

An organic t.:ompound which gives only one signal in PMR and 13C NMR spectra
is :

(A) Cyclochexanone (B) Adamantane

(C) Decaline (D) Cubane

Chemical Sciences—II 10



25. The reaction of m-bromoanisole with sodamide and ammonia will give :

26.

27.

(A) m-Amino phenol (B) m-Anisidine
(C) p-Anisidine (D) o-Anisidine
Electrophilic substitution in pyridine takes place at :

(A) 2-position (B) 3-position

(C) 2 and 4-positions (D) 2 and 3-positions

The decreasing order of C = O stretching vibration frequencies of the following

compounds is :

(I
0
(1)
O
(III)
(A) (D > dn > 11D (B) (ID > (I) > (III)
(C) adn > {IIn > I O dJID > In > @)

Chemical Sciences—I1 11
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28. Propionic acid can be converted into acetic acid by :

(A) Ruff degradation {B) Barbier-Wieland reaction
(C) Wittig reaction (D)} CrO4/Hy,S0, oxidation

29. In molecular ion region, the mass spectrum of compound containing one bromine

atom will show :
(A) Only one peak
(B) Three peaks with 1 : 2 : 1 intensity
(C} Two peaks with almost equal intensity
(D} Two peaks with 1 : 3 intensity
30. Cahn-Ingold-Prelog rule is related to :
(A) Optical rotation
(B) Assignment of configuration
{C) Pericyclic reactions
(D) Photoreactions

31. The maximum work, that can be done by a reversible heat engine operating

between 500 K and 200 K if 1000 J heat is absorbed at 500 K, will be :
(A) 600 J (B) 300 J

(C) 1504J (D) 1000 J
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32. What will be the standard free energy change for the reaction :
2Ag + 2 H" —— H, + 2Ag*
given E° for Ag" + ¢ —— Ag is 0.80 V
Ay -772 kJ (B) + 308.8 kJ

(C) -308.8 kJ (D) + 1544 kJ

33. If the rotational quantum number is 2, the number of directions that angular

momentum vector can take up, are :
A 2 (B) 3
C 4 M &
34. Which of the following nuclei has zero spin ?
(A) 2H (B) UN
(C) *He @ 19
35. Which statement is not true about the eutectic mixture ?
(A) Composition of the eutectic mixture changes with pressure
(B) Addition of any of the components will decrease the m.p.
(C) It has m.p. lower than that of the two components

(D)} Property of the eutectic mixture is the average of individual components
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36. Which of the following term symbols is NOT possible for 2p* electronic

configuration ?
(A) p B) 1p
() n m 1s

37. The halflife of a second order reaction 2 A — products (with ‘a’ being the

initial concentration of A) will be proportional to :

(&) a! (B) a

) a2 m o
38. In guartz watches quartz is used as :

(AY  Jewel in the watch

(B) Ferroelectric erystal

(C)  Piezoelectric crystal

(D) Pyroeloctric crystal

39. The number of radial and angular nodes for 4d hydrogen atomic orbitals are

respectively :
(A) 8 and 2 i(B) 3 and 4
(©) 2and 3 '®) 3and 3
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40.

41.

42.

For the particle in a cube with side ‘@’ the number of degenerate states with

101 A2
energy _Sm_az— are :

(A) 6 (B) 12
(C) 18 Dy 3

The average separation of 2p, electron in hydrogen atom is :

(eg = Bohr radius)

3
© 3 a D 2 a

The vibration corresponding to boat-like deformation in benzene is :
(A) ir active and Raman inactive
(B) Raman active and ir inactive
(C) both ir and Raman active
(D) neither ir nor Raman active
E® for the cell
Zn|Zn?* (ag)|| Cu®** (ag) |Cu
is 1.10 V at 25°C. The equilibrium constant for the cell reaction
Zn + Cu®* (ag) —— Cu + Zn** (aq)
is of the order of :
A) 10728 (B) 10730

(C) 1018 O 10%7
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45.

46.

47,

The catalyst used to control automobile pollution is called three-way-catalyst
L

as it brings about :

(A) 3 oxidation reactions

(B) 3 reduction reactions

(C) 2 oxidation and 1 reduction reaction
(D) 1 oxidation and 2 reduction reactions

The value of coefficient of variance for an analytical result with 70.53 ppm

as mean value and 0.22 as standard deviation will be :

(A) 0.11% (B 0.21%

(C) 031% D) 041%

The greatest advantage of a mercury electrode in polarography is :
(A) Hg drop is spherical

(B) Hg drop size keeps on changing

(C) Hg has high overpotential for hydrogen

(D) Hg has low overpotential for hydrogen

One of the reversibility criteria for a reaction in cyclic voltammetry is :
(A) Cathodic current should be larger than anodic current

(B) Anodic current should.be larger than cathodic current

(C) Anodic current should be zero

(D) Cathodic and anodic currents should be equal
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48. The efficiency of a chromatographic column for separation can be increased

by a combination of :

(A) increasing the column length and decreasing the particle size of packing

material

(B) decreasing the column length and decreasing the particle size of packing

material

(C) decreasing the column length and increasing the particle size of packing

material

(D) 1increasing the column length and increasing the particle size of packing

material

49. The correct order in which the following compounds would be eluted from an

HPLC column containing a normal-phase packing is :
(A) ethyl acetate, acetic acid, dimethylamine
(B) acetic acid, ethyl acetate, dimethylamine
(C) ethyl acetate, dimethylamine, acetic acid
(D} acetic acid, dimethylamine, ethyl acetate

50. In Electron Spectroscopy for Chemical Analysis (ESCA), the analytical signal
is obtained due to :

(A) Ejection of outer electrons
(B} Ejection of core electrons
(C) Emission of radiation

(D) Reflected beam of radiation

Chemical Sciences—IT 17
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Mean Differances |
o 1 2 a 4 [3 ] 7 8 S [T 2 3145 5/7 8 9
.50 ]aasz 3170 | 3177 | 3184 | 3192 | 3155 | 3208 {=214 a221 (3228 |1 1 23 4 4|6 & 7
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