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Select the correct answer from the following

(A) s-orbital is non-directional

(B) an orbital can accommodate a maximum of two electrons with parallel

SpINS
(C)  the energy of p-orbital is greater than that of d-orbital
(D) the order of increasing energy tor different orbitals is
s>p>d>f
In Schrodinger’s wave equation Hu = Ew, the symbol vy, represents :
(A1 Energy of the spherical wave
(B} Frequency of the spherical wave
(C) Amplitude of the spherical wave

(D) Laplacian operator

T'he wave function of a particle is W at point x. The probability of finding

the particle between x and x + dx is p. The correct relation between p and

1S
(A} p = ydx (B) p = qu
(C) p =« y . (D) p o« | Lpf‘?dx

S/50/2013/06
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4, In a time-independent perturbation theory, Hamiltonian for the system
1S :
(A)  Product of simpler Hamiltonian
(B)  Sum of Ithe simpler Hamiltonian
(C)  Product of the square of simpler Hamiltonian
(D} Sum of the square of the simpler Hamiltonian
5%

The variation principle suggests that arbitrary wave function gives

energy :

(A) never less than the true energy of the system
(B) never high than the true energy of the system

(C) equal to the true value of energy of the system

(D) a constant value for all the systems

0.

moving with a constant velocity. Relation between the wavelengths 1, X,

and Aq respectively associated with de Broglie waves are given below. Select

the correct answer
(A) Xy > hg > g (B) k1 < hg < g
(C) Ay = Ao = Aq (D) All of the above

S/S0/2013/06 P.T.O.
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Which one of the following quantum numbers is related to the angular
momentum of the electron ?
(A)Y n
(C) m

(B) !/

(D) s
Which one of the following is correctly matched ?
(A) s-orbital—dumb-bell

(B) p-orbital—spherical

(C) d-orbital—double dumb-bell

(D) f-orbital—square

A set of some quantum numbers are given for the unpairéd electron of chlorine

atom. Select the correct answer from the following :

n z m
A 2 1 1
B) 2 1 0
C) 3 0 0
D) 3 1 1

List I and List II contain the quantum numbers for two electrons respectively

in an atom. Which one of the following is not correct ?

S/SO/2013/06

List I List 11
n ) m S n [ m 'S
(A) 2 0 1 +1/4 2 1 0 +Y4
(B) 2 1 -1 +1 2 1 -1 +%
(o) 2 1 1 +Y% 9 1 1 %
(D) 2 1 -1 - 2 1 -1 +%
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Which one of the following is correctly matched in the atomic spectrum of

hydrogen ?
(A) Lyman series — Infrared
(B) Paschen series — Ultraviolet

(C) Balmer series — Visible
(D) Pfund series — Ultraviolet
Consider the following statements :

Assertion (a) : Lyman series of hydrogen spectrum are associated with

the highest energy.

Reason (r) :  The electron returns to the highest energy level than the

ground level.
Select the correct answer from the following answer codes :
(A) (a) 1s correct but (r) 1s false
(B} (a) 1s false but (r) is correct
(C) both (¢) and (r) are false
(D) both (a¢) and {(r) are correct

The correct set of four quantum numbers for the outermost electron of rubidium

(atomic number 37) is :
(A) 5,1, 0, +¥% (B) 5, 0, 0, +1%

(C) 5,1, 1, +% (D) 5,0, 1, +¥%

S/SO/2013/06 ' P.T.O.
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14.  An electron from the fitth or higher energy level comes to third energy level

in an atom. The spectral series produced is :

(A) Lyman (B) Bracket
(C) Pfund ' (D) Paschen
15.  Consider the following statements :

Assertion (a) : Covalent compounds can show structural and space

1somerism.
Reason (r) : Covalent bonds are rigid and directional.
Select the correct answer from the following answer codes :
AV poth ¢! and 7/ are true
(B 1@y 18 true but (r) 1s false
(C) ta) 18 false but ) 1s true
(D) both (@) and (r) are false
16, Which one of the following is correctly matched ?
(A) Methane — Hydrogen bond
(B) Sodium chloride — Dative bond
(C) Carbon dioxide — Covalent bond
(D)  Carbon tetrachloride — Ionic bond

S/S50/2013/06
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The number of different types of bonds in sulphur trioxide is given below.
Select the correct answer from the following :

(A) one covalent and two coordinate bonds

(B) Two covalent and two coordinate bonds

(C)  Four covalent bonds

‘D) Three covalent bonds

Which one of the following is common among HC, HF, NHy and H,0O ?
(A) Intramolecular H-bonding (B) Absence of polar bonds

(C) Intermolecular H-bonding (D) Absence of dipole moment

TI'he correct order of repulsion between two lone pairs (Ip-Ip), two bonding pairs
(bp-bp) and lone pair and bonding pair (Ip-bp) is :

(A)  (lp-lp) >> (Ip-bp) > (bp-bp) . (B) (bp-bp) :> (Ip-lp) > (Ip-bp)

(C) (Ip-bp) > (bp-bp) > (Ip-Ip) (D) (Ip-bp) < (bp-bp) < (Ip-Ip)
Carbon, nitrogen and oxygen atoms are hybridised in CH,, NH5 and H,0O
molecules. Select the correct answer from the following :

(A) 3p3 hybridiéation

(B) 3p2 hybridisation

(C) sp°, sp? and sp hybridisation respectively

(D} All of the above
S/S0/2013/06 P.T.O.
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Match Last I with List II and select the correct answer using the codes given

below the list :

List | List II

(@) BHq 1. Linear
(b) NHj 2. Planar
(¢) BeCl, . 3. Tetrahedral
Codes :

(@) (b) (c)
(A) 1 2 3
(B) 2 3 1
(C) 3 2 1
(D) 2 1 3

Which one of the following is correctly matched ?
(A) CH, — Four n-bonds

(B) Cy,H, — Three ¢ and two m-bonds

(C} CyH4 — Four o and two m-bonds

(D) CyHg — Six o bonds

It v, and y, represents the atomic orbitals of two atoms a and b respectively.

The bonding molecular orbital (y_ ) is represented by :
(A) Wy — Wy B) v, vy
(C) wy, + wy (D) All of these

S/S0/2013/06
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The probability density in antibonding molecular orbital 1s :

(A) Higher than that in either of atomic orbitals

(B) Equal to that ﬁf one atomiciﬂrbital

(C) Less than that in either of atomic orbitals

(D) All of the above are correct

How many molecular orbitals in nitrogen molecule are completely filled 7

(A) 14 B) 5

The value of rotational constant for a diatomic molecule is given below. Select

the correct answer :

o A

Al g rl1c TSt
/ crﬁ_l hz cm_1

©) 4r1IC D) 4r1c

The three principal moments of inertia for a molecule are 1,, In and I~. The

condition for being spherical top molecule 1s :
(A) Iy = Ig # 1 (B) Ig = I = I
(C) I, =1z = I ' (D) None of these

S/S0/2013/06 P.T.O.
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Vibrational spectroscopy is related to the following range of electromagnetic

radiation :
(A) Radio waves (B) Infrared radiation
(C) Microwave radiation (D) vy-radiation

Consider the following statements :

Assertion (a) : The vibrational energy levels are more crowded at higher
vibrational quantum numbers.

Reason (r) : The anharmonicity constant is negative.

Select the correct answer from the following answer codes :

(A)  (a) 1s true but (r) is false

(B) (a) is false but (r) is true

(C) Both () and (r) are false

(D) Both (a) and (r) are true

the total number of vibrational degrees of freedom for n-atomic non-linear

molecule is

(A) 3n - 5 (B) 3n — 6

(C) 3n + b (D) 3n + 6

Absorbance (A), intensity of incident radiation (I5) and intensity of transmitted

radiation (I) are related as

I, I
(A) A = log = (B) A = log 7~
I I,

I, 10

(C) A = T (D) A = 71

S/IS0/2013/06
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The Raman line appears at lower frequency side of exciting hne 1s :

(A) Principal line | (B) Stokes’ line
(C) Antistokes’ line (D) Fundamental line

In NMR, electromagnetic radiation is involved. Select the correct answer from

the following :

(A) Infrared (B) Ultravie.let

(C) Radio waves ' (D) X-radiation
Low resolution proton NMR spectrum of C;H-OH has -
(A) One peak (BY Two peak

(C) Three peak (D) Six peak.

How many orientations of magnetic nucleus are possible in the presence of

uniform magnetic field, if nuclear spin quantum number is 12 ?
(A) 1 (B) 2
(C) 3 Dy 4

The peak of methyl protons in l-bromo-propane for high resolution NMR

produce :
(A) Doublet I (BY Quartet
(C) Triplet (D) Sextet

S/S0/2013/06 P.T.O.
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ESR 1s a spectroscopic technique for molecule related with :

(A) Paired proton (B) Paired electron

(C) Unpaired proton (D)  Unpaired electron

A gas is enclosed in a sealed glass tube. It will constitute

(A) An open system (B) A closed system
(C) An isolated system | (D) All of these
Which one of the following is suitably matched ?

(A)  Viscosity — Extensive property

(B) Temperature — Colligative property

(C)  Surface tension — Extensive property

(D) Internal energy — Extensive property

If W is the amount of work and AE is the change in internal energy for an

adiabatic process. The relationship between W and AE is

(A) - W = AE (B) W = AE

C) W=AE =20 (D) All of the above

S/S0O/2013/06
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AH for the reaction PCl; = PClgy + Cly 1s equal to :

(A)

(C)

Standard heat of formation by convention, for all elements 1s :

(A)

(C)

AE + 2 RT

AE + RT

Infinity

Always positive

(B) AE — 2 RT

(D) AE - RT

(B) Always negative

(D) Zero

Change in enthalpyv for combustion process 1s :

(A)

(C)

always negative

always zero

(B) always positive

(D) all of the above

The heat of cambustion of ethane (CZHG) is —336.0 keal at 30°C. The heat

of reaction when 3 g of ethane is burnt completely 1s :

(A)

(C)

33.6 keal

-3.36 kcal

(B) 3.36 kecal

(D) —-33.6 kcal

Which one of the following reactions will have 1dentical values of change in

enthalpy and change in internal energy °?

(A)

(C)

(D) 2H, + Oy -» 2H,0

S/S0/2013/06

P.T.O.
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A heat engine 1s working reversibly between temperatures 400 K anc

200 K. Its efﬁciency 1S
(A)  40% (B) 60%
(C) 30% (D) 50%

AG, AA, AV, AH and AS are change in free energy, change in work function
change in volume, change in enthalpy and change in entropy respectively.

Which one of the following is correct ?

(A) AG = AH + P.AV (B) AG = AA - AS

(C)  AG

AH — T.AS (D) AG = AH + AS

One mole of water (L) is converted separately into vapour (V) and Ice (I).

Select the correct answer for entropies (S) of these species.
(A) S > Sy > S (B) S; > Sy > §¢
(©) Sy > S, > 8, D) Sy > S > 8
Consider a reaction :

A+B =C+D
The change in free energy (AG) at equilibrium is :

(A) AG =0 (B) AG > 0

(C) AG < 0 - (D) All of these

S/S0/2013/06
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If equilibrium constants at two different temperatures are known, AH or AE

may be evaluated by :
(A) Gibb’s-Helmholtz equation (B) Kirchhoif’s equation
(C) Clapeyron equation (D) Van’t Hoftf 1sochore

Which one of the following is suitably matched ?

(A) Srhﬂmbi{: > SH‘lDI’lﬂEliﬂiE — tusion
(B) Sll(]llld —> S‘UEIIJGLH' — Sublimation
(C) Srhﬂmbic — Snmnmclinic — Transition

(D) S g S,;apwr— Vapourisation

Which one is associated with decrease in entropy 7
(A) Crystallisation of sugar from aqueous solution
(B) Rusting of iron

(C) Boiling _Df water

(D) Sublimation of camphor

Select the correct unit of entropy :

(A) JK mol™? (B) JK! mol™?
(C) JK ! mol (D) JK mol

F, P and C are degree of freedom, number of phases and number of com-

ponents for a heterogeneous system. The phase rule equation is given as :

(A) F=C+ P-4 B) F=C-P-2

é
£
1

C-P+ 2 (D) F
S/S0Q/2013/06 P.T.O.
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Thermal dissociation of ammonium chloride in a closed vessel is an example

of :
(A) Thrée component system (B) Two component system
(C) One component system (D) All of these

For a system :
KCl (solid) = KCI (solution) = water vapour
the degree of freedom is :
(A) O (B) 3
(C) 2 | (D) 1
Which of the following iron state is employed by Haemoglobin ?
(A)  Fe(Il) - (B) Fe(III)

(C) Fe(I) (D) Fe

Futectic mixture of two-component system has :

(A)- Highest melting point

(B) Lowest melting point

(C)  Melting point equal to one of the components

(D) All of the above

A mixture of nitrogen and helium gas is kept in a closed vessel. The number

of components in this system is :

(A) O ' (B) 1
(C)y 2 (D) All of these
S/S0/2013/06
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How many number of eutectic points are present in a zinc-magnesium

system 7
(A) 0O (B) 1
(C)y 3 D)y 2

N, V, T and E are the number of particles, volume, temperature and energy
respectively for different assembly. Which one of the following conditions are
necessary for a canonical ensemble ?

(A) N, V and T must be same for each assembly

(B) N, V and E must be same for each assembly

(C) V and E must be the same for each assembly

(1)) All of the above are correct

Entropy S and Probability W are related as :

(A) S =K+ In W (B) S=KIln W

(C) S =¢ev M) In S = In KW

where K 1s Boltzmann’s constant.

The correct expression for the partition function, when g; is the degeneracy
of energy level e, is :

(A) T g e (B) ¥ e&s/™

(C) T ge'™ (D) X e&&™

where K and T are Boltzmann’s constant and temperature respectively.

S/S0/2013/06 ' P.T.O.
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Which one of the following relationship between canonical partition function

@ containing N molecules of ideal gas and molecular partition function q 1s

correct 7

N N
_ N, g
(A) Q = ~ (B) Q N
(C) Q = qN (D) All of these

What will be the value of molecular translational partition function (g) when

volume containing oxygen gas at constant temperature 1s doubled ?
(A) g becomes half of the original value.

(B) g becomes double of the original value

(C) @ remains constant

(D) All of the above are correct

The number of particles are distributed into different energy states. Select

the correct answer from the following :

(A) Bosons > Fermions > Boltzmannons
(B) Fermions > Boltzmannons > Bosons
(C) Boltzmanznons > Bosons > Fermions

(1)) Bosons > Boltzmannons > Fermions

el el N laTaY B BFfal a
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In Bose-Einstein statistics, the particles are assumed to be :
(A) Indistinguishable

(B Distinguishable

(C)  Sometimes distinguishable and sometime indistinguishable

(D) All of the above

A large value of equilibrium constant for a reversible reaction shows :
(A) small production of products

(B) at equilibrium, large reactant remains

(C) at equilibrium, small reactant remains

(D) reaction goes to completion

The equilibrium constant, K for the reaction N, + O, = 2NO is given

by :
(A) K = [N,] [0,)/[NO] (B) K = [N,] [0y] [NOJ?
(C) K = [NOVIN,! [O,] D) K = [NOI%IN,] [O,)]

The equilibrium constants in terms of concentration, K. and in terms of partial

pressure, K‘U are related as :

(A) K, = K, - (RD)™ (B) K, = K, (RD)™"
(C) K, =K,  RT D) K, =K, RD™

S5/50/2013/06 P.T.0.



20)

71. A sparingly soluble substance ionises in solution. Equilibrium constant K 1s

given for ionisation reaction as K = [A"] [B7]. Find out the ionisation reaction

from the following -

(A) AB = A"+ B (B) A"+ B = AB
() A+ B > A+ B M A+ B —- AT + B
79.  Which one of the following factors will increase the formation of FeyOg at

equilibrium from the reaction :

OFe(s) + 3H,0(g) = FegOgls) + 3H,(g)

(A) Removing Fe (B) Removing Hs(g)
(C) Removing Hs0(g) (D) All of these
73 Relaxation effect in strong electrolyte solution at higher concentration :

(A) 1increases the conductance

(B) does not change the conductance
(C) decreases the conductance

(D) all of the above

74. The equivalent conductance at lower concentration of an electrolyte 1s :
(A) lower (B) higher
(C) does not change (D) all of these

S/1S0/2013/06
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At which electrode of a galvanic cell, the following reaction occur :

2ﬁ20 = O,(g) + 4H" + 4e '
(A) at cathode with positive polarty
(B) at cathode with negative polarity
() at anode with negative polarity

(I)) at anode with positive polarity

The anode of a galvanic cell bears :

(A) positive charge

(B) negative charge

(C) sometime positive, sometime negative

(D) No charge

The half cell potential, E where reaction Zn — 7n“* + 2e occurs at tempera-

ture 1 18 :

A+ E = E® - 2.303 RT log (Zn-"]

(B E = E° + 2.303 RT log [Zn*"]
2.303 RT )

(C) E=E+ 5 log (Zn“"]
2.303 RT .

D) E=E - g5 log [Zn?

'S§/S0/2013/06

" P.T.O.
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The concept of fixed double layer was given by :
(A) Gouy and Chapman (B) Boltzmann

(C) Ostwald | (D) Helmholtz and Perrin

‘Which one of the following will not affect the rate of reaction ?

(A) Temperature (B) Concentration of the reactant
(C) Catalyst (D) Gravitational force
Which one of the following is suitably matched ?
(A) Zero order — LMol Time™
(B) First order — Time
(C) Secand‘order — L1 mol™!
(D) Third order — L* mol Time *
Consider the reaction :
A + B + C — Products
It will follow first order kinetics, if concentrations of :
(A) A, B and C are very very large
(B) A 1s very large
(C) A and B are very large

(D) All of the above

S/S0/2013/06
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: . dx 0 & 9
The rate law for a reaction 1s i k[P]Y Q] [R]

The overall order of the reaction 1s :
(A) O . (B 2
(C) 3 (D) All of these

Which of the following rate laws has an overall order of 0.25 for the reaction

having reactants A, B and C 7

(A) rate = k. [A]1° [B]7U0 [01—6.75
By rate = k. [A)%Z [BIY3 [C]74°
() rate = k. [A]M® (BT [C]T0P
(D) rate = k. [A]}° [B]Y° [C]-l,5.

For a chemical reaction A — B the rate of reaction is tripled when the

concentration of A is increased nine times. The order of reaction 1s :

(A) 9 ; (B)

W | = DD | e

(C) 3 (D)
The energy at transition state is :
(A) minimum (B) equal to that of reactant

(C) equal to that of product (D) maximum
S$/50/2013/06 P.T.O.
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86.  Which of the following catalyses the reaction of conversion of glucose into

ethanol 7
(A)  Urease (B) Zymase
(C) Invertase (D) Maltase
87.  If dilute AgCl sol is prepared by adding AgNO, solution into excess of KCl
solution, 1t hears
(A) Negative charge
(B) Positive charge
(C) No charge
(1))  Negative ‘1‘% well as positive charge
88. The number average and weight average molecular weights for a macro-
molecule are Nt and )j,. Which one of the fmllowing relation between the

two 18 correct

(A) M. = M, (B) M. < M,
(C) M. > M. D) M. = 2M.

89.  Gold number of hydrophilic colloids p, ¢, r and s are given below.
p = 0.025, ¢ = 0.250, r = 2.500, s = 25.000

Select the correct order of their protective powers :

(A) r>qg >p > s B) g>r>s5>p

C) s>r>q>p D) p>qg>r>s
S/IS0/2013/06
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90.  Ifw is the mass of the gas adsorbed on given mass m of adsorbent of a pressure

p, the Freundlich adsorption isotherm is given as :

(A) In — =Ink +n Inp
L

B In Y -mk+ 2y
m n

(C) IH—IE‘—*lnkJrnlnp
m

1) lnﬂzlnk—}—lnp

i i

where %2 and 1 are constants.

91. What 1s the correct point group of the allene molecule ?
(C) Dod (D) Dyh
92.  ldentify the matrix representation of the G, plane :
'1 0 0 1 0 0
(A) 0 1 0 . (B) 0 -1 0.
|0 0 -1 0 0 1]
1 0 0 1 0 0
o0 0 0 0 0 1

S/S0/2013/06 P.T.O.
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I'he character table for Cov point group is given below. Identify B 1 irreducible

representation.

Cov E Cy o, Oy,

(A) 1 1 1 1

(B) 1 1 -1 -1

(C) 1 ~1 1 ~1

(D) 1 ~1 -1 1

Which of the following molecules belongs to Cavu point group ?
(A) BH, (B) COq57 "

(C) ClFy (D) NH,

X-ray diffraction cannot measure minimum interplanar distance which

1S :

(A) less than half of the wavelength of X-ray

(B) greater than half of the wavelength of X-ray

(C) equal to four times wavelength of X-ray

(D) all of the above

Consider the following statements :

Assertion (a) : First group elements of periodic table react with halogens
to torm their halide.

Reason (r) : Elements of both groups have similar electronic
configuration.

Select the correct answer from the following answer codes :

(A) (a) 1s wrong and (r) is true

(B) (a) 1s true and (r) 1s false

(C) (a) and () both are true

(D) (@) and (r) both are false

S5/50/2013/06
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97, Which.ﬁne of the following show the correct order of the acidity ?

(&) €O, < 8i0, < 8n0, < PhO, )
- (B) 510, < Sn0, < PbO, < CO,

(C) PbO, > Sn0, Si0, < CO,

(D) €Oy > 8i0y > Sn0O, > PHO,

V8. Which one of the following has octahedral shape ?

(A) SF, (B) XeF,
(C) SFy, (D) BF,

99.  Which one of the following has zero bond order ?
(A} H, (B) He,
(C) Hey* (D) Li,

100. Consider the given reaction at high temperature -

CaO + 8i0, -» CaSiO,

Which one is acidic on the basis

(A) CaO
(C) Si0O,,

of Lux—Flood definition ?

(D) All of these
101.  Which one of the following sets

(A) Ap* (Cg2+

are hard acids ?

(B) BI’Q; 12
(C) BHj, GaCl, (D) Li*, Na*
102. Which one is crystalline form of Carbon ?

(A)  Coal (B) Charc_oal

(C) Diamond (D)} All of these

S/S0/2013/06 P.T.O.
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103. Consider the f{)llowing statements :

Assertion (a) : Fluorine forms only one oxide, F,O0.

Reason (r) : Fluorine shows variable oxidation states.

Select the correct answer from the following answer codes -

(A) (@) and (r) are false (B) ta) and i) are true

(C) only (r) is true (D) only ta) is true

104.  Select the correct order of thermal stability of the tollowing hydrides

(A) LiH > NaH > KH > RbH

(C) KH > RbH > LiH > NaH

105. The co-ordination number of Co in compound [CU(NH3)4012]CI 18
(A) 4 B 6
(C) 8 D) 1

106. In the presence of octahedral ligand field. d-orbitals split into two Ievels..The

eg levels are at -
(A) 6 Dq above the average level
(B) 6 Dq below the average leve]

(C) 4 Dq above the average leve]

(D) 4 Dq below the average level

S/SO/2013/06
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107. Co(II) forms complexes 1. [CO(NH3)6]3+ and II. [COFG]B_. Select the correct
answer :
(A) I is paramagnetic and 1I is diamagnetic
(B.) I 1s diamagnetic and II is paramagnetic
(C) I and II, both are paramagnetic

(D) I and II, both are diamagnetic

108. Elements with n number of [-electrons often have similar colour to those

with :

(A) 14 + n electrons (B) 8 + n electrons

(C) 8 ~ n electrons (D) 14 — n electrons
109.  Which one of the following is paramagnetic ?

(A) La3* (B) Lu3*

(C) Gd3* - D) Ce**

110. The most common coordination numbers for lanthanides are

(A) above 7 (B) only 7

(C) less than 7 (D) only 4 and 6

111. Consider the following statements :
Asserfion (@) : Grignard reagent is an organometallic compound.
Reason (r) : It contains one organic compound.
Select the correct answer from the following answer codes.
(A) (a) and (r) both are correct (B) (a) is true and () is false

(C) both (@) and () are false (D) (a) is false and () is true .
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The chemical reactivity of organometallic compounds of Be, Mg, Ca, Sr and

Ba follow the order :

(A) Be > Mg > Ca > Sr > Ba (B) Be = Mg = Ca = Sr = Ba

(C) Be <« Mg « Ca < Sr < Ba (D) Be < Ba < Ca < Mg < Sr

The white phosphorus molecule has the feollowing structure :
(A) Cage structure
(B) Both, cage and linear structure

(C) Linear structure

(D) All of the above

The cluster of metal atoms are more likely among metals that have :
(A) low energy of atomisation

(B) large electronegativity

(C) large electrbnegativity and low melting point

(D) large energy of atomisation

Myoglebin contains :

(A) Cu (I) ' (B) Fe (I)

(C) Fe (II) (D) Cu (II)

Which one of the following is correct for vitamin B, ?

(A) Absence cf cyanide 1on

(B) Molecule is formed around a corrin ring containing Co (III) atom

(C) It does not contain corrin ring

(D) All of the above are correct
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The active enzyme in nitrogen fixation is :
(A) Zymase (B) Invertase
(C) Nitrogenase (D) Oxygenaée

Which of the following is produced by nuclear reaction between BCIZ and

protons ?
&) . G005 . (B) gC°
(C) 7N14 (D) 7N13

Mossbauer spectroscopy involve nuclear transitions on absorption by sample

of :
(A) vy-rays (B) visible rays
(C) violet rays (D) all of these

The EPR spectrum of IrCl?, due to splitting of iridium nucleus consists

of :
(A) doublet of peaks (B) quartet of peaks
(C) triplet of peaks (D) all of these

The IUPAC name of the following compound

H,C = ('3 — CH,— CH,

HC —CH,
CH,
1S
(A) 2-1sopropyl butene-1 (B) 2-ethyl-3-methyl butene-1
(C) ethyl isopropyl ethene (D) 2-methyl-3-ethyl butene-3
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122. The correct ITUPAC name of the following compound

CH,— CH— CH,
| | |
CN CN CN

(A) 1, 2, 3-tricynopropane
(B) 1, 2, 3-propane nitrile
(C) 3-cynopentane-1, 5-dinitrile

(D) Propane nitrile
193. Which one will have least hindered rotation about carbon-carbon bond ?
(A) Ethylene | (B) Ethyne
{C) Hexachlor-'oethane (D) Ethane
124. Stereoisomers, that are not mirror image of each other are :
(A) Diastereomers {B) Enantiomer
(C} Racemic mixture (D) Meso form

125. Nitration of benzene with a mixture of concentrated nitric acid and sulphuric

acid involve active species as :

{A) nitronium lon (B) nitrile ion

(C) nitrate lon (D) Azide ion
126. Which one of the following is an electrophile 7

(A) OH™ (B) NO,*

(O Hy0 (D) All of these
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Which one of the following 1s not aromatic ?

(A) (B)

(&) (D)

OO

How many n-electrons are present in Pyrrole ?

(A} 6 (B) 4

(C) 2 (D) all of these

When phenol is treated with aqueous sodium hydroxide with chloroform

followed by acid hydrolysis, the compound formed is :

OH CHO
(A) (B)
CHO
OH -
OH
|
CHO
(C) (D)
CHO

$/S012013/06 P.T.O.
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Consider the following reaction :

CHO
AlCl
+ CO+HCI 3 | +HCl
The recation is called as :
(A) Gattermann-Koch reaction (B) Friedel-Crafts reaction
(C} Wurtz reaction (D) Mannich reaction

Primary (A1°), secondary (A2°) and tertiary (A3°) free radicals are formed by

abstraction of H-atom from alkane. The ease of formation follow the

order :
(A) Al° > A2° > A3° (By A2° > A3° > Al°
(C), A3° > A2° > Al° (D) All of these

Select the correct pyridine alkaloid :
(A) Quinine (B) Nicotine

(C) Gramine (D} All of these

Which one is the correct order of acidity in the following compounds ?

Butanoic acid (I), 2-chlorobutanoic acid (II), 3-chlorobutanocic acid (III).
(A TII < II <1 B) II <1< III
(C) T <II <1III (D) i<III<II
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Consider the following statements :

Assertion (a) : Benzyl carbanion is more stable than propyl carbanion.
Reason (r) : Propyl carbanion is not stabilised by resonance.
Select the corréct answer from the following answer codes :
(A} Both (a) and (r) are correct |

(B) Both (@) and (r) are false

(C} (a) is false but (r) is true

(D) (@) is true but (r) is false

In a rearrangement reaction the product formed is always :
(A)  Optical 1sgmer (B) Structural isomer
(C) Stéreoisomer {D) Geometrical isomer
of the original compound.

Which one of the following gives a tertiary alcohol when treated with Grignard

reagents 7
(A) H—CHO (B) HzC—CO—CH;y
(C) H3C-CHO (D) All of these

4-ethyl-3-hexancone reacts with ethyl magnesium bremide to give a product
which on hydrolysis yields an alcohol which undergoes dehydration with
concentrated sulphuric acid to form P. Ozonolysis of P gives 3-pentanone as

the only product. What is P ?
(A) 3, 4 diethyl hex-3-ene (B) 4, 4-dime*thyl hex-2-ene

(C) 3, 4-diethyl hexan-3-ol (D) All of these
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138. When ethylene glycol is oxidised with per iodic acid, it gives :
(A) Formic acid (B) Acetic acid
(C} Formaldehyde (D) Acetaldehyde
139. Consider the reactioﬁ :
CHyCOCHy + Hy _ Pt | P
The compound P is :
(A) Propan-1-ol (B) Propanal
(C) Propan-2-ol- (D) All of these

140. The correct formula for coniine alkaloid is :

CH,CH,CH; =
(A) (B)
N Xy CH,CH,CH,
|
H
(C) (D) O
CH,CH,CH, N CH,CH,CH,
|

H
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141. Which one of the following is suitably matched ?
(A) Monoterpene — Two isoprene unit
(B) Sesquiterpene— One 1soprene unit
(C) Triterpene — Three isoprene unit
(D) Diterpene — Six isoprene unit
142. Which one of the following statements is correct ?
(A) Estrogen is a male sex hormone
(B) Estrone has a phenolic group
(C) Estrone is not a steroid
(D) Estrone has no >C — O group
_ attached to a six membered ring.

143. When thiophene is treated with conc. sulphuric acid, the principal product
is :
(A) 3-thiophene sulphate (B) 4-thiophene sulphonic acid

(C) 3—t_hidphene su-lphonic acid (D) 2-thiophene sulphonic acid
S/S0/2013/06 P.T.O.
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144.  Propylene polymerises to produce polypropylene. Which one of the following

is suitably matched ?
(A) Isotactic — Methyl groups on both side of extended chain
(B) Syndiotactic — Methyl groups on one side of the extended chain
(C) Atactic. — Methyl groups are randomly distributed
(D) Peritactic — Contains one methyl group
145. Nicotinamide adenine dinucleotide (NAD) is :
(A) a reducing agent
(B) a coenzyme
(C) also known as alcohol dehydrogenase
(D} all of the above
146. Nanoparticles of metal oxide is a good adsorbent due to :
(A) small size (B) high density

(C) high surface area (D) small surface area
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147. Photosynthetic combination of carbon dioxide and water in the presence of

chlorophyll is :
{A) an exothermic process (B) an enzymatic process
(C) an endothermic process (D) all of these
148. Ma_terials made up of carbon nanotubes are :
(A) Extremely light (B) Extremely heavy
(C) Extremely weak (D) All of these
149. The DNA sequencing is written by the use of the following four letters.
(A) A, B C,D (B) A, C, D, E
{C) A G T, C M A, G H I

150. Tetracycline exists in blood plasma as complexes of metals. Select the correct

metals from the following :
(A) Lithium only (B) Rubidium and manganese

(C) Sodium only (D) Calcium and magnesium
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