
SECTION I - PHYSICS

1. A block is kept on a inclined plane of inclination q of length l .
The velocity of particle at the bottom of inclined is (the
coefficient of friction is m )

(a) 2/1)]sincos(g2[ q-qml

(b) )cos(sing2 qm-ql

(c) )cos(sing2 qm+ql

(d) )sin(cosg2 qm+ql

2. If earth is supposed to be a sphere of radius R, if 30g  is
value of acceleration due to gravity at lattitude of 30° and g
at the equator, the value of g – g30 is

(a) R
4
1 2w (b) R

4
3 2w

(c) R2w (d) R
2
1 2w

3. An organ pipe open at one end is vibrating in first overtone
and is in resonance with another pipe open at both ends
and vibrating in third harmonic. The ratio of length of two
pipes is
(a) 1 : 2 (b) 4 : 1
(c) 8 : 3 (d) 3 : 8

4. A coil takes 15 min to boil a certain amount of water, another
coil takes 20 min for the same process. Time taken to boil the
same amount of water when both coil are connected in series,
(a) 5 min (b) 8.6 min
(c) 35 min (d) 30 min

5. Two capillary of length L and 2L and of radius R and 2R are
connected in series. The net rate of flow of fluid through
them will be (given rate to the flow through single capillary,

X = 
L8

PR 4

h
p

)

(a) X
9
8 (b) X

8
9

(c) X
7
5 (d) X

5
7

6. A charge q is fixed. Another charge Q is brought near it and
rotated in a circle of radius r around it. Work done during
rotation is

(a) zero (b)
r4

q.Q

0pe

(c)
r2
q.Q

0e
(d) None of these

7. Advantage of optical fibre
(a) high bandwidth and EM interference
(b) low band width and EM interference
(c) high band width, low transmission capacity and no

EM interference
(d) high bandwidth, high data transmission capacity and

no EM interference.
8. In an electromagnetic wave, direction of propagation is in

the direction of

(a) E (b) B

(c) BE ´ (d) None of these
9. F1 and F2 are focal length of objective and eyepiece respectively

of the telescope. The angular magnification for the given
telescope is equal to

(a)
2

1
F
F (b)

1

2
F
F (c)

21

21
FF

FF
+

(d)
21

21
FF
FF +

10. Critical velocity of the liquid
(a) decreases when radius decreases
(b) increases when radius increases
(c) decreases when density increases
(d) increases when density increases

11. An organ pipe, open from both end produces 5 beats per
second when vibrated with a source of frequency 200 Hz.
The second harmonic of the same pipes produces 10 beats
per second with a source of frequency 420 Hz. The
fundamental frequency of organ pipe is
(a) 195 Hz (b) 205 Hz
(c) 190 Hz (d) 210 Hz

12. Two rings of radius R and nR made up of same material have
the ratio of moment of inertia about an axis passing through
centre as 1 : 8. The value of n is

(a) 2 (b) 22

(c) 4 (d)
2
1
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13. One drop of soap bubble of diameter D breaks into 27 drops
having surface tension s . The change in surface energy is

(a) 2D2 sp (b) 2D4 sp

(c) 2Dsp (d) 2D8 sp

14. The gas having average speed four times as that of 2SO
(molecular mass 64) is
(a) He (molecular mass 4) (b) O2 (molecular mass 32)
(c) H2 (molecular mass 2) (d) CH4 (molecular mass 16)

15. A container having 1 mole of a gas at a temperature 27°C
has a movable piston which maintains at constant pressure
in container of 1 atm. The gas is compressed until temperature
becomes 127°C. The work done is (CP for gas is 7.03 cal/
mol-K)
(a) 703 J (b) 814 J
(c) 121 J (d) 2035 J

16. An electron having mass (9.1 × 10–31 kg) and charge (1.6 ×
10–19 C) moves in a circular path of radius 0.5 m with a
velocity 106 m/s in a magnetic field. Find the strength of
magnetic field.

(a) T1013.1 5-´ (b) T106.5 6-´

(c) T108.2 6-´ (d) None of these
17. A cylinder rolls down an inclined plane of inclination 30°,

the acceleration of cylinder is

(a)
3
g

(b) g

(c)
2
g (d)

3
g2

18. A period of a planet around Sun is 27 times that of Earth.
The ratio of radius of planet’s orbit to the radius of Earth’s
orbit is
(a) 4 (b) 9
(c) 64 (d) 27

19. 3 particles each of mass m are kept at vertices of an equilateral
triangle of side L. The gravitational field at centre due to
these particles is

(a) zero (b) 2L
GM3

(c)
2L

GM9 (d) 2L
GM

3
12

20. A solid sphere of radius R is rolling with velocity v on a
smooth plane. The total kinetic energy of sphere is

(a) 2mv
10
7 (b) 2mv

4
3

(c) 2mv
2
1 (d) 2mv

4
1

21. A diode having potential difference 0.5 V across its junction
which does not depend on current, is connected in series
with resistance of W20  across source. If 0.1 A current passes
through resistance then what is the voltage of the source?
(a) 1.5 V (b) 2.0 V
(c) 2.5 V (d) 5 V

22. Potentiometer wire of length 1 m is connected in series with
W490  resistance and 2 V battery. If 0.2 mV/cm is the potential

gradient, then resistance of the potentiometer wire is
(a) 4.9 W (b) 7.9 W
(c) 5.9 W (d) 6.9 W

23. A dipole is placed parallel to the electric field. If W is the
work done in rotating the dipole by 60°, then work done in
rotating it by 180° is
(a) 2 W (b) 3 W

(c) 4 W (d)
2
W

24. An electron of charge e moves in a circular orbit of radius r
around the nucleus at a frequency n. The magnetic moment
associated with the orbital motion of the electron is

(a) 2erpn  (b) 
2r

e
pn

(c)  e
r

pn (d)  
2erp

n
25. A and B are two identically spherical charged bodies which

repel each other with force F, kept at a finite distance. A third
uncharged sphere of the same size is brought in contact
with sphere B and removed. It is then kept at mid point of A
and B. Find the magnitude of force on C.

(a)
2
F (b)

8
F

(c) F (d) Zero
26. A  composite rod made of copper

)K108.1( 15 --´=a  and steel

)K102.1( 15 --´=a  is heated then it
(a) bends with steel on convex side
(b) bends with copper on convex side
(c) does not expand
(d) data is insufficient

27. A wave has the equation y = 0.1 sin ]kxt100[ -p  and wave
velocity 100 m/s, its wave number is equal to

(a) 1m1 - (b) 1m2 -

(c) 1m-p (d) 1m2 -p
28. Volume temperature graph at atmospheric pressure for a

monatomic gas (V in 3m , T in °C) is

(a) 

)C(T °

V

 (b) 

)C(T °

V

(c) 

)C(T °

V

 (d) 

)C(T °

V
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29. In X- ray experiment aK , bK  denotes

(a) characteristic lines
(b) continuous wavelength
(c) a , b  emissions respectively
(d) None of these

30. The ratio of frequencies of two pendulums are
2 : 3, then their length are in ratio

(a)
3
2 (b)

2
3

(c)
9
4 (d)

4
9

31. The value of escape velocity on a certain planet is 2 km/s.
Then the value of orbital speed for a satellite orbiting close
to its surface is
(a) 12 km/s (b) 1 km/s

(c) 2  km/s (d) 2 2  km/s
32. The electrochemical equivalent of a metal is

3.3 × 10–7 kg/C. The mass of metal liberated at cathode by 3
A current in 2 sec will be

(a) kg108.19 7-´ (b) kg109.9 7-´

(c) kg106.6 7-´ (d) kg101.1 7-´

33. For a paramagnetic material, the dependence of the magnetic
susceptibility, c  on the absolute temperature is given as

(a) Tµc (b) 2T
1

µc

(c)
T
1

µc (d) Independent

34. An optically active compound
(a) rotates the plane polarised light
(b) changes the direction of polarised light
(c) do not allow plane polarised light to pass through
(d) none of the above

35. Three particles A, B and C are thrown from the top of a
tower with the same speed. A is thrown up, B is thrown
down and C is horizontally. They hit the ground with speeds
VA, VB and VC respectively.
(a) VA = VB = VC (b) VA = VB > VC
(c) VB > VC > VA (d) VA > VB = VC

36. The equivalent resistance between A and B is

A

B

R

R

R

R R

(a)
5
R8     (b)   

8
R5 (c)

8
R3     (d)

8
R7

37. The variation of maximum kinetic energy photoelectrons
with applied frequency )(u  is

(a) 

.
m

ax
.E.

K

(b) 

.
m

ax
.E.

K

(c) 

.
m

ax
.E.

K

(d) 

.
m

ax
.E.

K

38. The angle of projection q  for which range is equal to
maximum height attained by projectile is

(a) 4tan 1- (b) 5tan 1-

(c) 5/4tan 1- (d) 4/5tan 1-

39. The range of projectile will be maximum, when angle of
projection is

(a)
3
p

(b)
2
p

(c)
4
p

(d) None

40. Forces of 4 N and 5 N are applied at origin along x-axis and
y-axis respectively. The resultant force will be

(a) ÷
ø
ö

ç
è
æ-

4
5tan,N41 1 (b) ÷

ø
ö

ç
è
æ-

5
4tan,N41 1

(c) ÷
ø
ö

ç
è
æ- -

4
5tan,N41 1 (d) ÷

ø
ö

ç
è
æ- -

5
4tan,N41 1

Directions for (Qs. 41 to 60) : In the following questions Assertion
and Reason are provided. Each question has 4 choices (a), (b), (c)
and (d) for its answer, out of which ONLY ONE is correct. Mark
your responses from the following options.

(a) Both Assertion and Reason are true and Reason is the correct
explanation of Assertion .

(b) Both Assertion and Reason are true and Reason is not the
correct explanation of Assertion .

(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
41. Assertion : In simple harmonic motion, the velocity is

maximum when the acceleration is minimum.
Reason : Displacement and velocity of S.H.M. differ in phase

by 
2
p .

42. Assertion : Lenz's law violates the principle of conservation
of energy.
Reason : Induced emf always opposes the change in
magnetic flux responsible for its production.
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43. Assertion : The ferromagnetic substance do not obey
Curie’s law.
Reason : At Curie point a ferromagnetic substance start
behaving as a paramagnetic substance.

44. Assertion: A rigid disc rolls without slipping on a fixed rough
horizontal surface with uniform angular velocity. Then the
acceleration of lowest point on the disc is zero.
Reason : For a rigid disc rolling without slipping on a fixed
rough horizontal surface, the velocity of the lowest point
on the disc is always zero.

45. Assertion : Adiabatic expansion is always accompanied by
fall in temperature.
Reason  :  In adiabatic process, volume is inversely
proportional to temperature.

46. Assertion : Two equipotential surfaces cannot cut each
other.
Reason : Two equipotential surfaces are parallel to each
other.

47. Assertion: Critical angle is minimum for violet colour.

Reason : Because critical angle 1
c

1sin- æ ö
q = ç ÷mè ø

 and 
1

m µ
l

.

48. Assertion : Environmental damage has increased the amount
of ozone in the atmosphere.
Reason : Increase of ozone increases the amount of
ultraviolet radiation  on earth.

49. Assertion :  Mean free path of a gas molecules varies
inversely as density of the gas.
Reason : Mean free path varies inversely as pressure of the
gas.

50. Assertion : The two bodies of masses M and m (M > m) are
allowed to fall from the same height if the air resistance for
each be the same then both the bodies will reach the earth
simultaneously.
Reason : For same air resistance, acceleration of both the
bodies will be same.

51. Assertion : The escape speed does not depend on the
direction in which the projectile is fired.
Reason :  Attaining the escape speed is easier if a projectile
is fired in the direction the launch site is moving as the earth
rotates about its axis.

52. Assertion : Doppler formula for sound wave is symmetric
with respect to the speed of source and speed of observer.
Reason  : Motion of source with respect to stationary
observer is not equivalent to the motion of an observer with
respect to stationary source.

53. Assertion : Long distance power transmission is done at
high voltage.
Reason : At high voltage supply power losses are less.

54. Assertion : The de-Broglie wavelength of a molecule (in a
sample of ideal gas) varies inversely as the square root of
absolute temperature.
Reason : The rms velocity of a molecule (in a sample of ideal
gas) depends on temperature.

55. Assertion :In a free fall, weight of a body becomes effectively
zero.

Reason : Acceleration due to gravity acting on a body having
free fall is zero.

56. Assertion: Strain causes the stress in an elastic body.
Reason: An elastic rubber is more plastic in nature.

57. Assertion : Diffraction takes place for all types of waves
mechanical or non-mechanical, transverse or longitudinal.
Reason : Diffraction's effect are perceptible only if
wavelength of wave is comparable to dimensions of
diffracting device.

58. Assertion : The velocity of flow of a liquid is smaller when
pressure is larger and vice-versa.
Reason : According to Bernoulli’s theorem, for the stream
line flow of an ideal liquid, the total energy per unit mass
remains constant.

59. Assertion : The ionising power of b-particle is less compared
to a-particles but their penetrating power is more.

Reason : The mass of b-particle is less than the mass of a-
particle.

60. Assertion : It is hotter over the top of a fire than at the same
distance on the sides.

Reason :  Air surrounding the fire conducts more heat
upwards.

SECTION II - CHEMISTRY

61. Arene diazonium salt results from reaction of nitrous acid
with
(a) 1° aliphatic amine (b) 2° aromatic amine
(c) 1° aromatic amine (d) 1° aromatic amide

62. Collidal system constituting the liquid as dispersed phase
and solid as dispersion medium is
(a) gel (b) emulsion
(c) solution (d) suspension

63. Calculate number of valance electrons in complex
+2

52 ]SCN)OH(Cr[
(a) 17 (b) 15
(c) 16 (d) 19

64. The ground state valance shell electronic configuration of

an element is 15 s4d3 . The metal is
(a) Cr (b) Fe
(c) Mn (d) V

65. X reacts with acid chloride to give ester X is
(a) Phenol (b) Benzoic acid
(c) Methnoyl chloride (d) Acid anhydride

66. Aldehyde which do not show Cannizarro reaction

(a) HCH
||

O

-- (b) CHO)CH( 33 -

(c) CHOHC 56 (d) CHOCH3
67. Lucas test is used to distinguish between

(a) 1°, 2° and 3° amines
(b) 1°, 2° and 3° alcohol
(c) Aromatic and aliphatic acids
(d) 1°, 2° and 3° amides
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68. The number of radial nodes in 5d is

(a) 1 (b) 2
(c) 3 (d) 4

69. Increasing order of electronegativity of hybrid orbital is

(a) 32 spspsp << (b) 32 spspsp >>

(c) 23 spspsp >> (d) 23 spspsp >>
70. Which is longest bond ?

(a) 2N (b) 2O

(c) 2I (d) 2Cl
71. Hinsberg’s reagent is used to distinguish between

(a) acids (b) alcohols
(c) amides (d) amine

72. Ozonolysis is relation in which double bond is cleaved to
give carboxyl group. Which of these will gives formaldehyde
as one of its product ?
(a) 33 CHCHCHCH -=

(b) 3223 CHCHCHCH =--

(c)
3CH

3CH 32CHCHC =

(d) 3CH

3CH

3CH

3CH
CC =

73. Which of these reacts with Grignard reagent to give
carboxylic acid?
(a) CO (b) 2CO
(c) RCOOR (d) HCHO

74. Dehydration of tertiary alcohals is presence of an acid
involves
(a) Formation of carbocation
(b) Formation of  carbanion
(c) Formation of  free radical
(d) Formation of Transition state

75. Reagent of Clemmenson’s reduction is
(a) 22 NHNH - (b) HCl/HgZn -

(c) HI/Pred (d) 2H/Pd , 4BaSO
76. The number of structural isomer of

CrCl3.6H2O are
(a) 4 (b) 2
(c) 3 (d) 1

77. How many atoms are present in bcc ?
(a) 3 (b) 4
(c) 2 (d) 1

78. Which of following pair present pseudohalide and
polyhalide respectively ?
(a) OCN– and BrI2

– (b) RCOO– and BrI2
–

(c) NNN– and IF5 (d) OCN– and IF5
79. Units of rate constant of a given chemical reaction is L mol–

1s–1. What is order of reaction?
(a) 0 (b) 1
(c) 2 (d) 3

80. Which of following is least paramagnetic in nature?
(a) Mn (b) Fe
(c) Ni (d) Cu

81. Which among the following will have heighest B.P at 1 atm.
pressure ?
(a) 0.1 M NaCl (b) 0.1 M BaCl2
(c) 0.1 M Sucrose (d) 0.1 M urea

82. Which of the following has smallest ionic radii?
(a) Na+ (b) Mg+

(c) F– (d) Al+3

83. Given compound is subjected to chemical analysis. Results
are
I. –ve test  to Ninhydrin
II. +ve test to Benedict’s solution
Compound is
(a) Lipid (b) Monosaccride
(c) Protein (d) Amino acid

84. Iodoform test is show by
(a) Glycol (b) Propanaldehyde
(c) Ethanol (d) Diethyl ether

85. The correct order of penetrating power is
(a) b>a>g (b) b<a<g

(c) b>a<g (d) a>b>g
86. Given electron would enter which of the following shells

first
(a) n = 5, l = 0 (b) n = 3, l  = 2
(c) n = 6, l = 0 (d) n = 5, l  = 1

87. 3
52 ])OH)(SCN(Cr[ + and 3

52 ])OH)(NCS(Cr[ +  show
(a) Ionization isomerism
(b) Hydration isomerism
(c) Link age isomerism
(d) Co-ordination isomerism

88. Buna – S is polymer of
(a) Butadiene
(b) Butadiene and nitrile
(c) Butadiene  and styrene
(d) Butadiene  and isoprene

89. Which of following has bond order zero ?
(a) CO (b) 2O

(c) 2F (d) 2Be
90. Maximum enol content is in

(a)
| |
O

(b)
| |
O

| |
O

(c)  

| |
O

H (d)

| |
O

| |
O

H
91. Which of following reduces Benedict’s solution?

(a)

| |
O

(b)

| |
O

C
R OH

(c) HCHO (d) R – O – R
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92. Which of following principle/experiment shows
quantisations of energy in an atom ?
(a) Heisenberg’s  uncertainty principle
(b) Auf baus principle
(c) Pauli’s exclusion principle
(d) H-spectrum

93. Conjugate acid of 23NHCH  is

(a) -NHCH3 (b) 2NH

(c) OHCH3 (d) +
33NHCH

94. Sublimation energy of )s(2I is 57.3 KL/ mol and enthalpy of

fusion is 15.5 KJ/mol. The enthalpy of vaporisation of 2I  is
(a) 41.8 KJ/mol (b) 72.8 KJ/ mol
(c) – 72.8 KJ/ mol (d) – 41.8 KJ/mol

95. 2-butyne on reaction with Pd 4BaSO  gives
(a) Cis – 2 – butene (b) Trans – 2 – butene
(c) 1 – butene (d) 2 – hydroxy butene

 96. If HD  is (–) and SD  is (+) GD  will be
(a) (–) ve (b) (+) ion
(c) Zero (d) STH D-D>

97. The given reaction has reagent X as ®

33 CHCCCH -º-  
Zn/OH

X

2
¾¾¾ ®¾

3
||||

3 CH

O

C

O

CCH ---

(a) 2O (b) 3HNO

(c) 3O (d) 4KMnO
98. Which of following is most reactive towards nucleophilic

substituting reaction
(a) CH2 = CH – Cl (b) C6H5 – Cl
(c) CH3CH = CHC (d) ClCH2 – CH = CH2

99. 3BaCO   BaO + 2CO  is an endothermic  reaction
formation of BaO is favoured by
(a) decrease in temperature
(b) decrease in pressure
(c) increase in concentration
(d) increase in pressure

100. A is 0.5M solution of 23 )NH(Ca  and B is 0.75 m solution of
KOH Depression in freezing point is
(a) Greater for b due to more concentration
(b) equal in both A and B freezing point is less then zero
(c) equal to 0°C in both as ionic concentration is negligible
(d) Greater for a because number of ions is greater

Directions for (Qs. 101 to 120) : In the following questions
Assertion and Reason are provided. Each question has 4 choices
(a), (b), (c) and (d) for its answer, out of which ONLY ONE is
correct. Mark your responses from the following options.

(a) Both Assertion and Reason are true and Reason is the correct
explanation of Assertion .

(b) Both Assertion and Reason are true and Reason is not the
correct explanation of Assertion .

(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
101. Assertion : LiCl is predominantly a covalent compound.

Reason : Electronegativity difference between Li and Cl is
too small.

102. Assertion : In the third group of qualitative analysis, NH4Cl
is added to NH4OH medium.
Reason : This is to convert the ions of group into their
respective chlorides.

103. Assertion : On increasing dilution, the specific conductance
keep on increasing.
Reason : On increasing dilution, degree of ionisation of
weak electrolyte increases and molality of ions also
increases.

104. Assertion : During electrolysis of CuSO4(aq) using copper
electrodes, copper is dissolved at anode and deposited at
cathode.
Reason : Oxidation takes place at anode and reduction at
cathode.

105. Assertion: Phenol undergo Kolbe reaction, ethanol does
not.
Reason : Phenoxide ion is more basic than ethoxide ion.

106. Assertion : HOF bond angle in HFO is higher than HOCl
bond angle in HClO.
Reason : Oxygen is more electronegative than halogens.

107. Assertion : Spin quantum number can have two values,

+
2
1

 and –
2
1 .

Reason : + and – signs signify the positive and negative
wave functions.

108. Assertion : On heating ferromagnetic or ferrimagnetic
substances, they become paramagnetic.
Reason : The electrons change their spin on heating.

109. Assertion : Trans-2-butene on reaction with Br2 gives meso-
2, 3-dibromobutane.
Reason : The reaction involves syn-addition of bromine.

110. Assertion : Pb4+ compounds are stronger oxidizing agents
than Sn4+ compounds.
Reason : The higher oxidation states for the group 14
elements are more stable for the heavier members of the
group due to ‘inert pair effect’.

111. Assertion : Greater the value of van der Waal's constant 'a'
greater is the liquefaction of gas.
Reason : 'a' indirectly measures the magnitude of attractive
forces between the molecules.

112. Assertion : Tropylium cation is aromatic in nature

Reason : The only property that determines its aromatic
behaviour is its planar structure.
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113. Assertion : For a reaction

2NH3(g) ® N2(g) + 3H2 (g); DH > DE.
Reason :  Enthalpy change is always greater than internal
energy change.

114. Assertion : Glucose and fructose give the same osazone.
Reason : During osazone formation stereochemistry only at
C1 and C2 is destroyed.

115. Assertion : The addition of BHA to butter increases its
storage life from months to years.
Reason : Butylated hydroxy anisole (BHA) is an antioxidant.

116. Assertion : Ethylenediaminetetra acetate ion forms an
octahedral complex with the metal ion.
Reason : It has six donor atoms which coordinate
simultaneously to the metal ion.

117. Assertion : Cuprous ion (Cu+) has unpaired electrons while
cupric ion (Cu++) does not.
Reason : Cuprous ion (Cu+) is colourless whereas cupric
ion (Cu++) is blue in the aqueous solution

118. Assertion : K, Rb and Cs (all belonging to group 1) can also
form superoxides.
Reason : The ionic radii of K, Rb and Cs show the following
trend    Cs+ < Rb+ < K+.

119. Assertion : Benzaldehyde is more reactive than ethanol
towards nucleophilic attack.
Reason : The overall effect of –I and +R effect of phenyl
group decreases the electron density on the carbon atom of

C = O group in benzaldehyde.
120. Assertion : Acetamide reacts with Br2 in presence of

methanolic CH3ONa to form methyl N-methyl carbamate.
Reason : Methyl isocyanate is formed as an intermediate
which reacts with methanol to form methyl
N-methylcarbamate.

SECTION III - BIOLOGY
121. Sequence of taxonomic categories is

(a) Class – Phylum – Tribe – Order – Family – Genus –
Species

(b) Division – Class – Family – Tribe – Order – Genus –
Species

(c) Division – Class – Order – Family – Tribe – Genus –
Species

(d) Phylum – Order – Class – Tribe – Family – Genus –
Species

122. Genophore/bacterial genome or nucleoid is made of
(a) Histones and nonhistones
(b) RNA and histones
(c) A single double stranded DNA
(d) A single stranded DNA

123. Claviceps purpurea is causal organism of
(a) Smut of Barley (b) Rust of Wheat
(c) Ergot of Rye (d) Powdery Mildew of Pea.

124. Chloroplast of Chlamydomonas is
(a) Stellate (b) Cup-shaped
(c) Collar-shaped (d) Spiral

125. Oxysomes of F0 – F1 particles  occur on
(a) Thylakoids
(b) Mitochondrial surface
(c) Inner mitochondrial membrane
(d) Chloroplast surface

126. Two linked genes a and b show 20% recombination. The
individuals of a dihybrid cross between + +/ + + × ab/ab
shall show gametes
(a) + + 80 : ab : 20
(b) + + 50 : ab : 50
(c) + + 40 : ab 40 : + a 10 : + b : 10
(d) + + 30 : ab 30 : + a 20 : + b : 20

127. In Escherichia coli, lac operon is induced by
(a) Lactose (b) Promoter gene
(c) b -galactosidase (d) I-gene

128. If a diploid cell is treated with colchicine then it becomes
(a) triploid (b) tetraploid
(c) diploid (d) monoploid

129. Syngenesious condition is found in
(a) Asteraceae (b) Labiate
(c) Solanaceae (d) Fabaceae

130. Floral formula of Tomato/Tobacco is
(a) + K  A G4–5 10 (2) (b) + + K  C A2+2 4 2+4 1G

(c) + + P A2 3 1G (d) + + K C(5) 5  (2)A G(5)

131. Ectophloic siphonostele is found in
(a) Osmunda and Equisetum
(b) Marsilea and Botrychium
(c) Adiantum and Cucurbitaceae
(d) Dicksonia and Maidenhair fern

132. If a cell A with DPD 4 bars is connected to cell B, C, D whose
OP and TP are respectively 4 and 4, 10 and 5 and 7 and 3 bars,
the flow of water will be
(a) A and D to B and C (b) A to B,C and  D
(c) B to A, C and D (d) C to A, B and  D

133. The size of chlorophyll molecule is
(a) Head 15 × 15 Å, tail 25 Å
(b) Head 20 × 20 Å, tail 25 Å
(c) Head 15 × 15 Å, tail 20 Å
(d) Head 10 × 12 Å, tail 25 Å

134. Terminal cytochrome of respiratory chain which donates
electrons to oxygen is
(a) Cyt. b (b) Cyt. c
(c) Cyt. a1 (d) Cyt. a3

135. An ovule which becomes curved so that the nucellus and
embryo sac lie at right angles to the funicle is
(a) Hemitropous (b) Campylotropous
(c) Anatropous (d) Orthotropous

136. Which of the following movement is not related to auxin
level
(a) Bending of shoot towards light
(b) Movement of root towards soil
(c) Nyctinastic leaf movements
(d) Movement of sunflower head tracking the sun
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137. An interesting modification of flower shape for insect
pollination occurs in some orchids in which a male insect
mistakes the pattern on the orchid flower for the female of
his species and tries to copulate with it, thereby pollinating
the flower. This phenomenon is called
(a) Mimicry (b) Pseudopollination
(c) Pseudocopulation (d) Pseudoparthenocarpy

138. The most common indicator organism that represents
polluted water is
(a) E. coli (b) P. typhi
(c) C. vibrio (d) Entamoeba

139. In order to obtain virus-free plants through tissue culture
the best method is
(a) Embryo rescue (b) Anther culture
(c) Meristem culture (d) Protoplast culture

140. Which one among the following chemicals is used for
causing defoliation of forest trees?
(a) Phosphon-D
(b) Malic hydrazide
(c) 2, 4 Dichlorophenoxy acetic acid
(d) Amo-1618

141. Which of the following is not true for a species?
(a) Members of a species can interbreed.
(b) Gene flow does not occur between the populations

of a species.
(c) Each species is reproductively isolated from every

other species.
(d) Variations occur among members of a species.

142. The catalytic efficiency of two different enzymes can be
compared by the
(a) formation of the product
(b) pH optimum value
(c) Km value
(d) molecular size of the enzyme

143. Fire bellied toad is
(a) Amphiuma (b) Discoglossus
(c) Necturus (d) Salamandra

144. American water plant that has become a troublesome
water weed in India is
(a) Cyperus rotundus (b) Eichhornia crassipes
(c) Trapa latifolia (d) Trapa bispinosa

145. Characteristics of smooth muscle fibres are
(a) Spindle-shaped, unbranched, unstriated, uninucleate

and involuntary
(b) Spindle shaped, unbranched, unstriped, multinucleate

and involuntary
(c) Cylindrical, unbranched, unstriped, multinucleate and

involuntary
(d) Cylindrical, unbranched, striated, multinucleate and

voluntary
146. An adolescent human below 17 years of age normally has

dental formula as

(a) 2,3,1,2
2,3,1,2

(b) 2,3,2,2
2,3,2,2

(c) 0,2,1,2
0,2,1,2

(d) 2,2,1,2
2,2,1,2

147. In alveoli of the lungs, the air at the site of gas exchange, is
separated from the blood by
(a) alveolar epithelium only
(b) alveolar epithelium and capillary endothelium
(c) alveolar epithelium, capillary endothelium and tunica

adventitia
(d) alveolar epithelium, capillary endothelium, a thin layer

of tunica media and tunica adventitia
148. Splenic artery arises from

(a) Anterior mesenteric artery
(b) Coeliac artery
(c) Posterior mesenteric artery
(d) Intestinal artery

149. If Henle's loop were absent from mammalian nephron, which
of the following is to be expected?
(a) The urine will be more dilute
(b) There will be no urine formation
(c) There will be hardly any change in the quality and

quantity of urine formed
(d) The urine will be more concentrated

150. Number of cervical vertebrae in camel is
(a) More than that of Rabbit
(b) Less than that of Rabbit
(c) Same as that of Whale
(d) More than that of Horse

151. Which of the following cranial nerves can regulate heart
beat?
(a) X (b) IX
(c) VIII (d) VII

152. Which one of the following pairs correctly matches a
hormone with a disease resulting from its deficiency?

(a) Luteinizing - Failure of
hormone ovulation

(b) Insulin - Diabetes insipidus
(c) Thyroxine - Tetany
(d) Parathyroid - Diabetes mellitus

hormone
153. The growth of corpus luteum is initiated by

(a) Human chorionic gonadotropin
(b) Follicle stimulating hormone
(c) Luteinizing hormone
(d) Prolactin

154. Two opposite forces operate in the growth and development
of every population. One of them relates to the ability to
reproduce at a given rate. The force opposing it is called
(a) environmental resistance (b) morbidity
(c) fecundity (d) biotic potential

155. Red-green colour blindness in humans is governed by a
sex-linked recessive gene. A normal woman whose father
was colour-blind marries a colour blind man. What
proportion of their daughters is expected to be colour-blind?
(a) 3/4 (b) 1/2
(c) 1/4 (d) All

156. Genetic drift operates only in
(a) Smaller Populations (b) Larger Populations
(c) Mendelian Populations(d) Island Populations
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157. Which one of the following statements about fossil human

species is correct?
(a) Fossils of Homo neanderthalensis have been found

recently in South America
(b) Neanderthal man and Cro-Magnon man did exist for

sometime together
(c) Australopithecus fossils have been found in Australia
(d) Homo erectus was preceded by Homo habilis

158. In the silk worm, if no juvenile hormone (JH) is present when
it moults, it will
(a) die
(b) moult into another larval stage
(c) moult into pupa
(d) moult into an adult

159. Which one of the following is correct match?
(a) Reserpine — Tranquilizer
(b) Cocaine — Opiate narcotic
(c) Morphine — Hallucinogenic
(d) Bhang — Analgesic

160. Test tube baby is one who
(a) is born out of artificial insemination
(b) has undergone development in a test tube
(c) is born out of the technique of fertilization in vitro
(d) has been developed without fertilization

Directions for (Qs. 161 to 180) : In the following questions
Assertion and Reason are provided. Each question has 4 choices
(a), (b), (c) and (d) for its answer, out of which ONLY ONE is
correct. Mark your responses from the following options.
(a) Both Assertion and Reason are true and Reason is the correct

explanation of Assertion .
(b) Both Assertion and Reason are true and Reason is not the

correct explanation of Assertion .
(c) Assertion is true but Reason is false.
(d) Both the Assertion and Reason are incorrect.
161. Assertion : Taxon and category are different things.

Reason : Category shows hierarchical classification.
162. Assertion : Deficiency of sulphur causes chlorosis in plants.

Reason : Sulphur is a constituent of chlorophyll, protein
and nucleic acids.

163. Assertion : Hemodialysis can save and prolong the life of
uremic patients.
Reason : Waste products like urea can be removed from the
blood by the process of hemodialysis.

164. Assertion : Leaves of Bryophyllum, Begonia help in
vegetative multiplication.
Reason : Leaves of these plants possess adventitious buds.

165. Assertion  : Enzymes lower the activation energy.
Reason : A substrate molecule can be acted upon by a
particular enzyme.

166. Assertion : Head of sperm consists of acrosome and
mitochondria.
Reason : Acrosome contains spiral row of mitochondria.

167. Assertion  : Mitochondria and chloroplasts are semi
autonomous organelles.
Reason : They are formed by division of pre-existing
organelles as well as contain DNA but lack protein
synthesizing machinery.

168. Assertion  : In Mirabilis, selfing of F1 pink flower plants
produces same phenotypic & genotypic ratio.
Reason : Flower colour gene shows incomplete dominance.

169. Assertion  : Vitamins B2 is found in cereals, green
vegetables, brewer's yeast, egg white, milk and liver.
Reason : It can be commercially produced by some yeasts.

170. Assertion : Sponges belong to Porifera.
Reason : Sponges have canal system.

171. Assertion : HIV infection can be avoided by use of condoms.
Reason : Condoms secrete anti-viral interferons.

172. Assertion : Glycolysis occurs in cytoplasm.
Reason : Enzymes for glycolysis are found in cytoplasm. It
is common in aerobic/anaerobic respiration.

173. Assertion : Apical meristem of root is subterminal.
Reason : At the terminal end of root, root cap is present.

174. Assertion : Copper-T is an effective contraceptive device
in human females.
Reason : Copper-T prevents passage of sperms from vagina
upwards into fallopian tubes.

175. Assertion : Diversity observed in the entire geographical
area is called gamma diversity.
Reason : Biodiversity decreases from high altitude to low
altitude.

176. Assertion : Females have less stature than males after
puberty.
Reason : This happens because of the presence of hCG in
the blood of females.

177. Assertion :  The uptake of DNA during transformation is an
active, energy requiring process.
Reason : Transformation occurs in only those bacteria,
which possess the enzymatic machinery involved in the
active uptake and recombination.

178. Assertion : UAA, UAG and UGA terminate protein
synthesis.
Reason : They are not recognised by tRNA.

179. Assertion : A sanctuary is formed for the conservation of
animals only.
Reason : Restricted human activities are allowed in
sanctuaries.

180. Assertion : Interferons are effective against viruses.
Reason : Proteins which can be synthesized only by genetic
engineering are effective against viruses.
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SECTION  IV - General Knowledge
181. Who will be conferred with the 47th Dadasaheb Phalke

Award for the year 2015?
(a) Rishi Kapoor (b) Jaya Bachhan
(c) Manoj Kumar (d) ]Kamal Hassan

182. The world's most expensive train station has been opened
in which city?
(a) Washington (b) Berlin
(c) Tokyo (d) New York

183. The World Wildlife Day is observed on which date?
(a) February 29 (b) March 3
(c) April 21 (d) May 5

184. Santosh Trophy is related to which sports?
(a) Cricket (b) Hockey
(c) Football (d) Badminton

185. Which is the India's first digital state?
(a) Odisha (b) Tamil Nadu
(c) Kerala (d) Karnataka

186. The National Science Day is celebrated on which date in
India?
(a) March 1 (b) April 21
(c) February 28 (d) June 23

187. Dengue is a
(a) viral infection (b) fungal infection
(c) bacterial infection (d) protozoan infection

188. 'World AIDS Day' is observed on
(a) 1st January (b) 1st April
(c) 1st September (d) 1st December

189. Vincent, the world's first womb transplant baby was born to
nationals of which of the following country?
(a) Norway (b) Denmark
(c) Sweden (d) Germany

190. Government of India has decided to celebrate 25th September
every year as—
(a) Swabhimaan Diwas (b) Antyodaya Diwas
(c) Parivartan Diwas (d) Jan Kalyaan Diwas

191. Outbreak of Ebola virus in Africa started in
(a) Nigeria (b) Guinea
(c) Somalia (d) Sudan

192. Which of the following country is the largest producer of
cotton?
(a) USA (b) China
(c) India (d) Brazil

193. Which of the following country is the largest economy in
Purchasing Power Parity (PPP)?
(a) USA (b) China
(c) United Kingdom (d) Australia

194. Which company has completed the acquisition of Motorola
Mobility?
(a) Lenovo (b) Dell
(c) HCL (d) None of these

195. The language patronized by the Delhi Sultanate was-
(a) Arabic (b) Turki
(c) Persian (d) Urdu

196. Nalanda University was a great centre of learning, especially
in-
(a) Buddhism (b) Jainism
(c) Vaishnavism (d) Tantra

197. Acid rain is caused by the pollution of environment by
(a) carbon dioxide and nitrogen
(b) carbon monoxide and carbon dioxide
(c) ozone and carbon dioxide
(d) nitrous oxide and sulphur dioxide

198. Bill Gates recently announced to donate $500 million to fight
(a) Dengue (b) Ebola
(c) Malaria (d) Cancer

199. A television remote uses
(a) infrared waves (b) cosmic waves
(c) microwaves (d) ether waves

200. The Golden Quadrilateral of India connects which of the
following places?
(a) Srinagar – Porbandar – Kanyakumari – Silchar
(b) Delhi – Mumbai – Chennai – Kolkata
(c) Delhi – Mumbai – Kanyakumari – Kolkata
(d) Jammu – Ahmedabad – Chennai – Kolkata
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SECTION I - PHYSICS

1. (b) From the F.B.D.
N = mg cos q

F = ma = mg sin q  – Nm

)cos(singa qm-q=Þ

x
qsing qg

Nm

q

N

m m
mg

cos

Now using, as2uv 22 =-

or, l)cos(sing2v2 qm-q´=

( l  = length of incline)

or, v = )cos(sing2 qm-ql

2. (b) Acceleration due to gravity at lattitude’ l ’ is given by

lw-=l
22

ee cosRgg

At equator, l  = 90°

Þ  lcos  = cos 90° = 0

or lg  = eg  = g (as given in question)

At 30°, 222
30 R

4
3g30cosRgg w-=w-=

or,  2
30 R

4
3gg w=-

3. (a) For 3rd harmonic/2nd over tone of organ pipe open at
ends

4/l 4/ll

2l

2
2 2

V3n
l

=Þ

For 1st overtone of organ pipe open at one end

4/l2/l

1l

Þ  
1

1 4
V3n
l

=

Given 21 nn = Þ  
12 4

V3
2

V3
ll

=  or 
2
1

2

1 =
l
l

4. (c) t
R

VH
2

= or 2V
HRt =

The voltage, V remains same, H is also same

2
1

1
V

HR
t = ; 2

2
2

V
HRt =

or
2

21

V
)RR(H

t
+

=  = 21 tt +

= 15 + 20 = 35 min

5. (a) Fluid resistance is given by R = 4r
8
p

hl

When two capillary tubes of same size are joined in
parallel, then equivalent fluid resistance is

21S RRR +=

        = 44 )R2(
L28

R
8

p

´h
+

p

hl
 = 8

9
R

L8
4

´÷÷
ø

ö
çç
è

æ

p

h

Rate of flow

    = 
9
8

L8
R

R
P 4

S
´

h
p

=  = 9
8

X   
ú
ú
û

ù

ê
ê
ë

é

h
p

=
l8

PRXas
4

6. (a) The charge is moving in an equipotential line. So no
work is done.

7. (d) Optical fibers carry immense no. of signals as compared
to other wires. There is no EM interference in these
fibres.

8. (c) An EMW is the one constituted by oscillating electric
and magnetic field which oscillate in two mutually
perpendicular planes. The wave itself propagates in a
direction perpendicular to both of the directions of

oscillations of electric )E(  and magnetic fields )B( ,

i.e. .BE ´
9. (a) The angular magnification,

M = 
positionactualin

objectwitheyeatsubtendedangle
eyeatimagethebysubtendedangle

For telescope, M = 
2

1

e

o
F
F

f
f

=

H ints & S olutions
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10. (c) As per Reynold’s formula critical velocity of a liquid is
defined as

r
Kvc r

h
=   Þ  

r
µ

1vc  & 
r
1vc µ

Where h   is coefficient of viscosity of the liquid, r  its
density and r is the radius of the tube. K is a
dimensionless constant called the Reynold number.
Thus critical velocity increases when density and radius
of the tube decreases.

11. (b) Let the fundamental frequency of organ pipe be f

Case I :  f  = 200 ±  5 =  205 Hz or 195 Hz

Case II : frequency of 2nd harmonic of organ pipe = 2f
(as is clear from the second figure)

2f  = 420 ±  10 or f  = 210 ± 5
or f  = 205  or 215
Hence fundamental frequency of organ pipe
= 205 Hz

12. (a) The moment of inertia (I) of circular ring whose axis of

rotation is passing thought its center, 2
11 RmI =

Also, 2
22 )nR(mI =

Since both rings have same density,

1

1

2

2
AR2

m
A)nR(2

m
´p

=
´p

Þ

Where A is cross-section of ring,

21 AA = (Given) 12 nmm =\

Given 
8
1

I
I

2

1 =  = 2
2

2
1

)nR(m
Rm

 = 2
1

2
1

)nR(nm
Rm

3n
1

8
1

=Þ or n = 2

13. (d) Volume of bigger bubble
= volume of  27 smaller bubbles

33 d
3
427D

3
4

p´=pÞ  3
Dd =Þ

Initial surface energy 2
i D4S p= s

Final surface energy sp´= 2
f D427S

if SSS -=D  and using 
3
Dd =

ú
ú
û

ù

ê
ê
ë

é
-´p´s=D 2

2
D

9
D274S

= 22 D84D2 ps=s´p´

14. (a)
2

1

2

1
M
M

V
V

=  
1M

644 =Þ

or  4M1 =  i.e. He

15. (b) At constant pressure

)TT(nR)VV(PW ifif -a=-=

= 1×  8.14 (127 – 27 ) = 8.14 × 100  = 814 J

16. (a) qvB
r

mv2
=

B = 
5.0106.1

10101.9
qr
mv

19

631

´´

´´
=

-

-

    = 1.13 510-´ T

17. (a) Remember that acceleration of a cylinder down a
smooth inclined plane is

x
qsing qg

Nm

q

N

m m
mg

cos

÷
ø

ö
ç
è

æ
+

q
=

2mR
I1

singa   where  
2

mRI
2

=   is the moment of

Inertia for cylinder

÷
÷
ø

ö
ç
ç
è

æ
´+

°
=

2

2

mR
1

2
mR1

30singa
 3

g

2
11

2
1g

=
+

´
=

18. (b) According to Kepler’s third law,

23 TR µ  9
T

T27
T
T

R
R

e

e3
2

ee
=÷÷

ø

ö
çç
è

æ
=÷÷

ø

ö
çç
è

æ
==
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19. (a) The gravitational field intensity at the centre (of an
equilateral triangle), equidistant from the three vertices
due to 3 equal  masses will be zero. The vector sum of
the forces due to the 3 masses will be zero.

20. (a) Kinetic energy =  translational kinetic energy +
rotational kinetic energy

K. E = 22 I
2
1mv

2
1

w+

Moment of inertia of sphere (I) = 2MR
5
2

        
2

22
R
VMR

5
2

2
1mv

2
1.E.K ÷

ø
ö

ç
è
æ´+=\ 2mv

10
7

=

21. (c) 'V  = V × IR = 0.5 + 0.1 × 20 = 2.5 V

W20

V

0.5V

0.1A

22. (a) Pot. gradient = 0.2mV/cm

= 2

3

10
102.0
-

-´
 = m/v102 2-´

Emf of cell = 2×10–2×1m = V102 2-´
           = 0.02 V

As per the condition of potentiometer
0.02 (R + 490) = 2 (R)  or 1.98 R = 9.8

Þ  R = 98.1
8.9

 = W9.4

23. (c) Work done in rotating a dipole by an angle ‘ q ’ is

2
pE)60cos1(pE)cos1(pEW =-=q-=

Again, )180cos1(pEW180 -=

W4pE2)]1(1[pE ==--=

24. (a) Magnetic moment = M =  IA, where A is the area of the

orbit )r( 2p and I is the current flowing due to charge

e. Further orbital motion of electron is equivalent to a
current

u== e
T
eI

             (where 
u

=
1T  is the time period)

\  M =  IA 2reup=

25. (c) Initial force between the two spheres carrying charge
(say q) is

2

2

0 r
q

4
1F
pe

=

                 (r is the distance between them)
Further when an uncharged sphere is kept in touch
with the sphere of charge q, the net charge on both

become 
2
q

2
0q

=
+

. Force on the 3rd charge, when

placed in center of the 1st two

1 23

2/r 2/r

2/q 2/qq

2

2

0
2

0
3

2
r

2
q

4
1

2
r

2
qq

4
1F

÷
ø
ö

ç
è
æ

÷
ø
ö

ç
è
æ

pe
-

÷
ø
ö

ç
è
æ

÷
ø
ö

ç
è
æ

pe
=

F]12[
r
q

4
1

2

2

0
=-

pe
=

26. (b) A bimetallic strip, on uniform heating, bends in the
form of an arc and the metal with greater ‘ a ’ lies on the
convex side.

27. (c) General wave equation

)kxtsin(Ay -w=

On comparing, we get p=w 100

\  Wave number, 
100

100
v

k p
=

w
=  = 1m-p

28. (c) For constant pressure,V µ  T

29. (c) aK  and bK  are characteristics line in the  X-ray line

spectrum.

30. (d)
g

2T l
p=

Þ Frequency, 
length

1
T
1n µ=

1

2

2

1
n
n

l

l
=  

1

2
3
2

l

l
=Þ  4

9

2

1 =Þ
l
l
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31. (c) gR2Ve = and gRV0 =

0e V2V = 2
2

2V0 =Þ  km/s

32. (a) m = Zit

Þ  m = 23103.3 7 ´´´ -  = 7108.19 -´

33. (c)
T
C

=c  (as per Curie’s law)

Paramagnetic materials obey Curies law.
C = Curies constant

34. (a) When the plane polarised light passes through certain
substance, the plane of polarisation of the light is
rotated about the direction of propagation of light
through a certain angle.

35. (a) For A: It goes up with velocity u will it reaches its
maximum height (i.e. velocity becomes zero) and comes
back to O and attains velocity u.

Using as2uv 22 +=  Þ  gh2uv 2
A +=

O chVu =

chVu =AVBV

CVVCV

u

u

h

For B, going down with velocity u

Þ  gh2uv 2
B +=

For C, horizontal velocity remains same, i.e. ‘u’. Vertical

velocity = gh20 +  = gh2

The resultant Cv  = 2
y

2
x vv +  = gh2u2 + .

Hence CBA vvv ==

36. (b) The equivalent circuit can be redrawn as

       BA · ·

R RR

R
R

º ·

R

R

R

2R

º  
R

R
3/R2         º  

R

3/R5

º  
8/R5

37. (b) As per Einstein’s photoelectric equation :

E = maxKEwFh +=u

i.e. till a certain valve of u , KE remains 0, it only starts
increasing once the Work function (WF) of the metal
surface is achieved.

38. (a)
g

2sinuR
2 q

= ; 
g2

sinuR
22

max
q

=

q

.maxh

R

Equating we get 
2

sin2sin
2 q

=q

or q=qq 2sincossin4

4tan =qÞ  or  4tan 1-=q

39. (c)
g

2sinuR
2 q

=  will be maximum for

q2sin  = 1 
2

2 p
=qÞ  or q  = °=

p 45
4

40. (a) 22 54R += N41=

The angle q  will be given by tan
4
5

=q

or
4
5tan-=q         

q

R5N

4N

41. (b) At the middle point velocity of the particle under SHM
is maximum but acceleration is zero since displacement
is zero. So Assertion  is true.
We know that x = a sin wt ...(1)
Where x is displacement and a is amplitude.

tcosa
dt
dxVelocity ww==

( )÷
ø
ö

ç
è
æ w--

p
w=w-w= t

2
sina)tcos(a
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= ÷
ø
ö

ç
è
æ p

+ww
2

tsina ...(2)

From equation (i) and (ii) it is clear that

Velocity is ahead of displacement (x) by 
2
p

 angle.

42. (a) Lenz's law (that the direction of induced emf is always such as
to oppose the change that cause it) is direct consequence of the
law of conservation of energy.

43. (c) The susceptibility of ferromagnetic substance
decreases with the rise of temperature in a complicated
manner. After Curies point in the susceptibility of
ferromagnetic substance varies inversely with its
absolute tempearture. Ferromagnetic substance obey’s
Curie’s law only above its Curie point.

44. (a) For a disc rolling without slipping on a horizontal rough
surface with uniform angular velocity, the acceleration
of lowest point of disc is directed vertically upwards
and is not zero (Due to translation part of rolling,
acceleration of lowest point is zero. Due to rotational
part of rolling, the tangential acceleration of lowest
point is zero and centripetal acceleration is non-zero
and upwards). Hence Assertion is false.

46. (d) Two equipotential surfaces are not necessarily parallel
to each other.

48. (a) Ozone layer in the stratosphere helps in protecting life
of organism form ultraviolet radiation on earth. Ozone
layer is depleted due to of several factors like use of
chlorofluoro carbon (CFC) which is the cause of
environmental damages.

49. (a) The mean free path of a gas molecule is the averge
distance between two successive collisions. It is
represented by l.

2
1
2

kT
P

l =
ps

 and 22
m

d
l =

× ps

Here, s = 0 diameter of molecule and
k = Boltzmann’s constant.
Þ  l µ 1 / d,  l µ T and l µ 1 / P.
Hence, mean free path varies inversely as density of
the gas. It can easily proved that the mean free path
varies directly as the temperature and inversely as the
pressure of the gas.

50. (a) The force acting on the body of mass M are its weight
Mg acting vertically downward and air resistance F
acting vertically upward.

\ Acceration of the body , M
Fga -=

Now M > m, therefore, the body with larger mass will
have great acceleration and it will reach the ground
first.

52. (d) Reason is true, Assertion is false. In doppler for sound
wave effect due to observer and source motion are
different.

53. (a) Power loss = i2R = 
2P R

V
æ ö
ç ÷è ø

[P = Transmitted power]
54. (a) de-Broglie wavelength associated with gas molecules

varies as 1

1
T

l µ

59. (b) b-particles, being emitted with very high speed
compared to a-particles, pass for very little time near
the atoms of the medium. So the probability of the
atoms being ionised is comparatively less. But due to
this reason, their loss of energy is very slow and they
can penetrate the medium through a sufficient depth.

60. (c) Heat is carried away from a fire sideways mainly by
radiations. Above the fire, heat is carried by both
radiation and by convection of air. The latter process
carries much more heat.

SECTION II - CHEMISTRY
61. (a) Aromatic diazonium salts are generally prepared by

adding cold aqueous solution of sodium nitrite to
solution/suspension of 1° aromatic amine at 273 - 278
K

2

K278273
22

HNO
HXNaNOArNH ¾¾¾¾ ®¾++ -

-+XArN2 OH2NaX 2++

62. (a) Some sols have a high concentration of dispersed solid
and change spontaneously into semisolid form on
cooling these are called gels thus they form liquid as
dispersed phase and solid as dispersion medium.

63. (c) Cr has valance shell 15 s4d3

\  Number of valance electrons = 6

OH2  is monodentate

\  2 electrons from each OH2

\   Total electrons contributed by OH2

= 2 × 5 = 10
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SCN gives 2 electrons
Total valance electrons = 6 + 10 + 2 = 18
Over all charge on complex is + 2
\  Valance electrons in complex are 16

64. (a) Valance shell is 15 s4d3 , It means inner shells are

62622 p3s3p2s2s1

\At no. = 24. Hence element is Cr.

65. (a)   

OH

 + XCR
||

O

-- ¾®¾  

RCO
||

O

--

Ester

66. (d) Aldehyde which do not contain H-a  atom on
treatment with alkali solution undergo self oxidation -

reduction reaction (Cannizaro reaction) CHOCH3 -a

has H-a

\  Cannot show Cannizaro reaction.
e.g. of Cannizaro reaction :
HCHO + NaOH

¾®¾  OHCH3  + HCOONa

67. (b) )ZnClHCl( 2.)conc( +  is Lucas reagent.

Different alcohals react at different rate with this
reagent.

ROH + HCl ¾¾¾ ®¾ 2ZnCl  RCl + OH2

¾¾¾¾ ®¾° 2ZnCl/HCl.alc1

do not react at room temp.

¾¾¾¾ ®¾° 2ZnCl/HCl.alc2 turbidity appears in 5 min.

¾¾¾¾ ®¾° 2ZnCl/HCl.alc3  turbidity appears at once.

68. (b) No. of nodes = n – l – 1
For 5d = 5 – 2 – 1 = 2

69. (b) More is s-character more is electronegativity of hybrid
orbital..
sp has 50 % s-character

2sp  has 33 % s-character

3sp  has 25 % s-character
\  Order of electronegativity

sp > 2sp  > 3sp

70. (c) Bond length is in order as given
Single bond > double bond > triple bond

2N  has triple bond; 2O  has double bond

22 ClandI  have single bond

Out of these 2I  has longer bond length as, due to big
atoms the inter nuclear distance is large.

71. (d) ClSOHC 256  is Hinsberg reagent

       

Soluble
R)Na(NSOHC

HClNHRSOHC

NHR

amine1

256

256

2

+

-

°

ClSOHC 256

NaOH

ClSOHC 256

NaOH

reactionNo

HClNRSOHC

NHR

amine2

2256

2

+

-

°

  allatreactnotDo

amine3°

72. (b) ¾®¾+=-- 3223 OCHCHCHCH

OO

CHCHHC

O

252 -

+H/OH2

HCHOCHOHC 52 +

73. (b) OCOXMgR ==+-
+d-d

 ¾®¾

     XMgO

OCR =-

¾¾ ®¾ OH2

HO

MgX)HO(OCR +=-

74. (a) 3° alcohals undergo reaction with 1SN  mechanism

¾®¾+-- +HOHCR3  23 HOCR
Å

-  ¾®¾

nCarbocatio
CR3
Å

 XCR3
X -¾¾ ®¾

Q
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R
CR

R
Å-  is most stable carbocation.

Note :- 1° alcohol show 2SN  mechanism

22
H

2 HOCHROHCHR
Å

--¾¾®¾-
+  ¾¾ ®¾

QX

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é
××××××××××××××××

+d-d

.S.T
R
|

HOCHX 22

75. (b) Clemmenson’s reaction

3
HCl

Hg/Zn CHRCHOR -¾¾¾ ®¾-

Note :- Wolf Kishner reduction is

3
NHNH RCHCHOR 22 ¾¾¾¾ ®¾- -

Also 3
HI/P CHRCHOR -¾¾ ®¾-

Rosenmund reaction :-

RCHORCOCl
reagentLindlar

BaSOH/Pd 42 ¾¾¾¾¾ ®¾

76. (a) 4 Isomers are

362 Cl])OH(Cr[ ;  OH.Cl]Cl)OH(Cr[ 2252

OH2.Cl]Cl)OH(Cr[ 2242 ;

OH3.]Cl)OH(Cr[ 2332

77 (c) Contribution by 8 atoms present at corner = 1/8 × 8 = 1
Contribution by atom present within the body = 1
Numbers of atoms present per unit cell
 = 1 + 1 = 2

78 (a) A few ions, consisting of two or more electro negative
atoms of which at least one is N and properties similar

to halide ions are called pseudohalides of -NNN ,

-OCN , -CN etc.

Halide ions often react with molecules of halogens or

interhalogen to form poly halides like -
2BrI , where as

5IF  is an inter halogen compound. Note - -RCOO  is
not pseudohalide

79. (c)
dt
dx

 = K n]Conc[

k = dt
dx

 × n.]Conc[
1

 = 1n.]Conc[
1

Time
1

-
´

For 2nd order reaction,

k = sec
1

 × 12]L/mol[
1

- = 1–sec Lmol 1–

80. (d) Mn25  ¾®¾ 5d3 , 2s4

Number of unpaired electrons = 5

26
26 s4,d3Fe ¾®¾

Number of unpaired electrons = 4

28
28 s4,d3Ni ¾®¾

Number of unpaired electrons = 2

110
28 s4,d3Cu ¾®¾

Number of unpaired electrons = 1
More is number of unpaired electrons higher is
paramagnetism.

81. (b) Elevation in B.P. is colligative property which depends
upon number of particles.

Each 2BaCl  ion gives 2aB +  and -Cl2 . Thus number
of particles is highest out of given compounds.

82. (d) Size of ion depends upon nuclear charge. More is
nuclear charge compared to number of electrons,
Tightly are electrons held and thus smaller is size
Nuclear charge No. of electrons

¾®¾+Na  11 10

2Mg+ ¾®¾ 12 10

¾®¾
-

F  9 10

¾®¾
-3

Al  13 10

In 3Al+  13 units of positive  charge tend to attract 10
electrons more towards nucleus thus reducing sphere
of electron cloud around the nucleus i.e. size.

83. (b) Ninhydrin test is shown by proteins and amino acid.
Negative result show absence of these two.
Benedict’s solution test is for aldehyde group which is
present in monosaccrides and not lipids.

84. (c) Iodoform test is shown by compounds of aldehyde,

ketone or alcohol which have 3CH  gp at a position
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like CHOHC 3
a

, CORHC 3 -
a

, )OH(CRCH3 etc. Ethyl

alcohol has )OH(CHCH3 thus shows iodoform test

2
|

3 I4OH

H

CHC +-- ¾®¾+ DNaOH6  3CHI

HCOONaOH5NaI5 2 +++

85. (d). Penetration power is more when particle is small in size
and is moving with high speed.

\  order of penetrating power is a>b>>g rayX

86. (b) Order of fill ing follows )n( l+  rule, small is

)n( l+ lower is energy so filling is first.

If )n( l+  values are same than lower n is given
preference for
(a) n = 5, l = 0, n + l = 5
(b) n = 3, l  = 2, n + l = 5
(c) n = 6, l  = 0, n + l  = 6
(d) n = 5, l  = 1, n + l  = 6
n = 3, l = 2, i.e. 3d is filled Ist

87. (c) When more than one atom in a monodentate ligand
can act as donor linkage isomerism occurs.
In this case SCN has S and N as donor atom which can
link with the central atom.

88. (c) 
butadiene-31,

CHCHCHnCH 22 =-=  + n

2CHHC =

Styrene

)CHCHCHCHCHCHCH( 2222 ----=-

Buna - S

89. (d) CO has triple bond; \ B.O. must be 3

2O  has double bond,  \B.O. must be 2

2F  is single bonded,  \B.O. must be 1

2Be does not exist,  \B.O. = 0
Alternatively B.O.

        = 
2

ebondingantiof.NobondingofNumber --

2Be Þ s2,s2 *2 ss ; B.O.= 0
2

22
=

-

90. (b) enolic form  increases when there is H-bonding.  If this
H-bonding is further stabilised by conjugation  enolic
form further increases.

\

| | | |
O O

C C

3CH 3CH3CH  is max enolic form.

Tautomerism

         

O

C
| |
O

C

3CH3CH CH

H-

H-bonding

 ¾¾¾¾ ®¾ nConjugatio

| |

C C

3CH 3CHCH

-HO O

91. (c) Benedict’s sol. test is shown by aldehydes. Reason for
easy oxidation of aldehyde  to acid is presence of H-
atom on carboxyl gp. Due to which it acts as strong
reducing agent and can thus reduce weak oxidising
reagents like Tollens, Benedict and Fehling solution.
Note :–  Benedict’s solution is alkaline solution of

2Cu+ complexed with citrate ions.
Fehling solution is alkaline solution of Cu+2complexes
with Rochelle salt (is Sod. potassium tartrate). Tollens
solution is ammonical silver nitrate (AgNO3 / NH4OH).

92. (d) H – Spectrum confirms quantisation of energy within
an atom.

93. (d) Conjugate acid and base differ by one hydrogen only

CH3NH2 is a base its conjugate acid is +
3NHCH3  (Which

is +ve, electrons deficient species)

94. (a) Given )g()s(2 II ¾®¾ ,

 mol/KJ3.57H ationlimsub +=D

)(2)s(2 II l¾®¾

, mol/KJ5.15Hfusion +=D

)g()(2 II ¾®¾l

, fusionsubvap HHH D-D=D

= 57.3 – 15.5 = 41. 8 KJ/mol
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95. (a) 3CHCCHC -º-
reagents'Lindlar

BaSO/Pb 4¾¾¾¾ ®¾

H H
CC =

3CH 3CH

Cis-2-butene

96. (a) HD = (–) i.e. exothermic reaction

SD  = (+) i.e. entropy  factor also favours. Thus for a
spontaneous reaction GD  is always negative.

GD = ( HD- ) STD-  = – (ve)

Note : )ve(G +=D , reaction is non spontaneous

  0G =D , reaction is in equlibrium.

97. (c) Ozone changes p bond compound to carbonyl
compounds

CC =  +  3O  
Zn

OH/H 2¾¾¾¾ ®¾
+

 OC =

+  OC =

Carbonyl compounds

Zn

OH/H
3

2OCC ¾¾¾¾ ®¾+-º-
+

 

OO
||||

CC ---

  di ketones

98. (d) More easily Nucleophilc can replace halide ion more is
reactivity. In case of vinyl C = C, C – Cl bond aquires
some double bond character and become strong thus
is not easily replacable.
\  order is Allyl chloride > Vinyl > Cloro Benzene

]ClCCClCC[ =-¾®¬-=
Q··

99. (b) According to Le Chatelier’s principal
(1) Increase in concentration of any reactant being

consumed during the reaction favours the reaction.
(2) For an endothermic reaction increase in temperature

favours reaction in forward direction.
(3) High pressure is favourable for the reaction in which

there is decrease in volume.
In given case faourable conditions are :

(a) Increase in conc. of 3BaCO

(b) Increase in temparature
(c) Decrease in pressure

100. (b) Ionic concentration of A i.e.

5.135.0)NO(Ca 23 =´=

Ionic concentration of B i.e.

KOH = 0.75 × 2 = 1.5
Ionic concentration is same for A and B
\  depression in freezing point will  also be same.

101. (c) LiCl is a covalent compound. Due to the large size of
the anion (Cl–) its effective nuclear charge lessens and
its valence shell is held less tightly towards its nucleus.
Here, assertion is correct but reason is incorrect.

102. (c) Assertion is true but reason is false.
NH4Cl suppresses the ionisation of NH4OH  due  to
common ion effect and so ions of third group get
precipitated as their hydroxides.

103. (d) The specific conductivity decreases while equivalent
and molar conductivities increase with dilution.

104. (a) At cathode : Cu2+(aq) + 2e– ® Cu(s)
(Reduction)

At anode : Cu(s) ® Cu2+(aq) + 2e–

     (Oxidation)
105. (c) It is correct that sodium phenoxide (sodium salt of

phenol) and CO2 on heating form sodium salicylate.
This is known as Kolbe’s reaction. Ethanol does not
respond to this reaction. Therefore, assertion is true.
But the reason  that phenoxide ion is more basic than
ethoxide ion is not correct.

106. (d) Both assertion and reason are false.
HOF bond angle in HFOis lesser than that of HOCl
bond angle in HClO. Oxygen is more electronegative
than all halogens except fluorine.

107. (c) Plus and minus signs of spin quantum numbers imply
that spin angular momentum of the electron, a vector
quantity, acts in the same or opposite directions of
orbital angular momentum.

108. (a) All magnetically ordered solids (ferromagnetic,
ferrimagnetic and antiferromagnetic solids) transform
to the paramagnetic state at high temperature due to
the randomisation of spins.

109. (c) The assertion that trans-2 butene reacts with Br2 to
product meso-2,  3-dibromobutane is correct but it does
not involve syn-addition of Br2.

110. (c) Assertion is true because lower oxidation state
becomes more & more stable for heavier elements in
p-block due to inert pair effect. Hence Reason is false.

111. (a) Both assertion and reason are trueand reason is the
correct explanation of assertion.
Considering the attractive force pressure in ideal gas
equation (PV = nRT) is corrected by introducing a factor

of 
2

2
an
V

 where a is van der Waal’s constant.
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112. (c) (4n + 2)p  electrons and planar structure are the essential
conditions for aromaticity.

113. (c) Assertion is true but reason is false.
DH = DE + ngRT
Dng = (1 + 3) – 2 DH > DE.
If  the  value  of  Dng is  less  than one then
DH < DE.

114. (a) R is the correct explanation of A.
115. (a) Both assertion and reason are true and reason is the

correct explanation of assertion.
Antioxidants are the compounds that retard the action
of oxygen on the food and thereby help its
preservation.

116. (a) Reason is the correct explanation of Assertion.
117. (d)
118. (c) Assertion is correct. Reason is incorrect.
119. (a) Both assertion and reason are true and reason is the

correct explanation of assertion.
Benzaldehyde is less reactive than ethanol towards
nucleophilic attack. The combined effect of –I and +R
effect of phenyl group is electron donating which
increases the electron density on the carbon atom of
the C = O in benzaldehyde.

120. (a) Both assertion and reason are true and reason is the
correct explanation of assertion.

SECTION III - BIOLOGY

121. (c) With the discovery of more and more organisms,
sometimes, it becomes difficult to adjust an organism
to the traditional categories. Therefore to make
taxonomic position of a species more precise. The
various obligate categories in hierarchial classification
are explained below
Division —® Class —® order —® family —® Genus
—® Species —® Decreasing simplicity

122. (c) The bacterial genome/nucleoid is made of double
stranded DNA without histone protein. The bacterial
genome thus represented by a single circular double
helical DNA. The genome contains some 100 chemical
sites or loci. Each locus contains many genes. E coli
contains about 4000 genes.

123. (c) The fungus that causes the disease ‘Ergot of Rye’ is
claviceps purpurea.  It contains many poisonous
alkaloids. The hallucinogenic drug LSD is extracted
from this fungi.
• Rust of wheat is used by  Puccinia graminis
• Powdery Mildew of Pea is caused by  Erysiphae.

124. (b) Shape and number of chloroplast in different member

of algae is different
Chlamydomonas – cup shaphed, 1/cell
Zygnema –  Stellate, 2/cell
Spiral – spirogyra 1/ cell
Collar shaped - Ulothrix 1/cell

125. (c) The inner membrane of mitochondria possess small
tennis like particles called elementary particle, F0 – F1
particles  or  oxysomes. There are 1 × 104 – 1 × 105

oxysomes in a mitochondria.
126. (c) + + 40 : ab 40 : + a 10 : + b : 10
127. (a) Lac operon is an inducible operon system which

regulates genetic material. The genetic material remains
switched off normally but becomes operational in the
presence of inducer.

128. (b) Certain mitotic and meitotic irregularties such as
formation of restitution nucleus, fusions of spindles
lead  to  doubling  of  the  chromosomes   in  a  cell.
Chromosomes doubling is introduced by high
temprature, X-ray treatments, callus formation
hybridigation and chemical treatment like chlorofrom,
chloral hydrate colehicine, auidins, gifferellins and
nicotine sulphate etc. induce polyploid.

129. (a) Asterceae constitute the most advanced family among
dicots. The syngenesious condition of the stamen is
an adaptation for intomophily

130. (d) Tomato and Tobacco both belong to the family
Solanaceae.

131. (a) The central pith is surrounded by xylem, phloem,
pericycle and endodermis . The phloem occurs only
outside the xylem e.g Equisetum, osmunda

pith
Xylem

Phlorm

Endoderm

132. (c) D.P.D. or suction pressure (S.P.)
= O.P. – T. P.

Hence D.P.D. for A = 4 bars, B = 0 bars, C = 5 bars, D =
4 bars
We know that direction of movement of water is from
lower D.P.D. (S.P.) to higher D.P.D. (S.P.).
\ flow will be from B to A, C, and D.

133. (c) Chlorophyll has a tetrapyrrole porphyrin head (15 ×
15Å) and a long chain alcohol called phytol (20 Å).

134. (d) Cyt a3 posseses two copper centers. The latter help in
transfer of electron to oxygen.



Mock Test 21

135. (a) In campylotropous ovule, the body is curved but the
embryosac is straight eg. Capsella. In Anatropous,
the body of ovule is inverted and gets fused with
funiculus along its whole length on one side (most of
the angiosperms). In orthotropous condition the body
of ovule lies straight and upright over the funicle. e.g.
Piperaceae, Polygonaceae.

136. (c) Nyctinastic (sleeping) movements : The diurnal
(changes in day & night) movements of leaves a take
up sleeping movements during night are called
nyctinastic movements. It may be photonastic as in
oxalis or thermonastic as in tulip flower.

137. (a) Mimicry is resemblance of an organism to its natural
surrounding, a non-living object or another organism
for conceding  itself  from its enemies. Flowers of
Ophrys muscifera resemble the female wasps of Colpa
aurea so that the male wasp tries to copulate with the
flowers and pollinate them.

138. (a) E. Coli live in the human intestine. If they are present in
water it indicates that the water is polluted.

139. (c) Meristem culture is done for the development of virus
free plants. Meristematic tissue cell can be taken either
from shoot or root tip.

140. (c) 2, 4 Dichlorophenoxy acetic acid is used for causing

defoliation of forest trees.

141. (b) Species is the basic unit of classification. The term was
coined by John Ray. Most taxonomists define species
as morphologically distinct and reproductively isolated
natural population or groups of populations where
individuals resemble one another more closely that with
members of other species, interbreed freely and form a
genetically closed system. Gene transfer occurs between
populations of a species by gene flow i.e. emmigration
and immigration.

142. (c) Km (Michealis Menten constant). It is defined as that
substrate concentration at which under optimum
conditions the rate of an enzyme catalysed reaction
reaches half the maximum rate. Km is inversely
proportional to affinity of enzyme for its substrate.

143. (b) Five bellied Toad (Bombinator) is a member of order –
Anura of the class Amphibia.

144. (b) Eichhornia crassipes is an American origin plant and
now water weed in India.

145. (a) Characteristics of smooth muscle cells
• range from 5 to 10 µm in diameter and 30 to 200

µm in length
• spindle-shaped
• single, centrally located nucleus
• Smooth muscle tissue occurs within almost every

organ, forming sheets, bundles or sheaths around
other tissues.

Smooth muscle differs from both skeletal and cardiac
muscle tissues in structure and function. sarcomeres
or myofibrils are not present - therefore not striated,
ie. smooth.

146. (d) The permanent teeth appear completely by the age of
12 years, except for the last molars, which , if present,
are formed  after the age of 18 years. The dental formula
before the wisdom teeth appear would be

2
2m,

2
2pm;

1
1c,

2
2i

after  wisdom teeth appear  3
3m,

2
2pm;

1
1c,

2
2i

147. (b) Alveoli are the site of the respiratory exchange of gases.
Oxygen from the  alveolar air diffuses through the
alveolar epithelium and the capillary endotheliun into
the capillary blood and carbon dioxide diffuses in the
opposite direction.

148. (b)

Hepatic artery Liver

Heart Carotico systemic arch Dorsal aorta Coeliac artery

Lienogastric

Gastric (stomach)

Splenic (spleen)

149. (a) Henle’s loop is associated with concentration of the
urine and production of hypertonic urine.

150. (c) All mammals have 7 cervical vertebrae in their neck (it
is one of the typical mammalian characters). Though
they become long in Camel & Giraff but the number is
7 only. As whale is also a mammal it must possess the
same 7 cervical vertebrae.

151. (a) Xth pair of cranial nerves (vagus nerves) has a motor
branch called cardiac nerve which innervate cardiac
muscles.

152. (a) Luteinizing hormone (LH) stimulates  ovulation.
Deficiency of insulin causes diabetes mellitus.
Deficiency of ADH or  vasopressin causes diabetes
insipidus. Deficiency of parathormone causes tetany.
Deficiency of thyroxine causes cretinism in infants and
myxoedema in adults.

153. (c) Follicle stimulating hormone (FSH) stimulates
maturation of ovarian follicles. Luteinizing hormone
stimulates testes to secrete testosterone. Prolactin
stimulates development of mammary glands during
pregnancy. Human chorionic gonadotropin released
from the placenta also maintains  the corpus luteum
during pregnancy.
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154. (a) Biotic potential is the inherent ability of an organism to
reproduce.  Resistance refers to the sum total of all the
limiting factors that inhibit further growth of population.
In water develop mottled teeth - called dental  fluorosis.

155. (b) Normal woman whose father was colour blind would
have received  the X chromosome from her father

XX c® - marries a colour blind man ®- YXc  their

progeny.

          YXXX cc ´

sonnormal
son

blindcolour

c

daughter
normal

c

daughter
blindcolour

cc XYYXXXXXogenypr

156. (a) Genetic drift can operate only on smaller population
where in fluctuation can be observed in the proportion
of allele distribution in the presence of external
disturbances.

157. (c) Cro-Magnon succeeded Neanderthal. Fossils of
Neanderthal man have been found from Eroupe, Asia
and north Africa. Fossils of Australopithecus have been
found in Africa.

158. (b) The presence of  juvenile hormone is necessary for
metamorphosis to adult

159. (a) Morphine is an opiate narcotic, Bhang is a hallucinogen,
Reserpine derived form Rauwolfia, is used a  tranquilizer
cocaine is a stimulant.

160. (c) In test tube baby, fertilization of the sperm and the ova
is carried out in lab conditions (in vitro) and when the
embryos have reached the 32-celled stage, it is implanted
back into the uterus of the surrogate mother.

161. (a) A category is a rank or level in the hierarchial
classification of organisms. Taxon is a unit in
classification which may represent any level of grouping
of organisms based on certain common characteristics.
There is some confusion in the use of taxon and
category, for example Bryophyta is a taxon while
division is a category.

162. (c) Due to deficiency of sulphur plant shows chlorosis
(i.e., yellowing due to degradation of chlorophyll)
followed by anthocyanin development. The younger
leaves show chlorosis before older ones. Sulphur is
not the constituent of chlorophyll. The main
constituent of chlorophyll is magnesium.

163. (a) The blood urea level rises abnormally (uremia) in
patients suffering from renal failures. In uremia patients
an artificial kidney is used for removing accumulated
waste products like urea from the blood by a process
called hemodialysis. In this way, hemodialysis saves
and prolongs the life of many uremic patients.

165. (b) Activation energy is an external supply of energy which
is needed for the initiation of the chemical reaction.
Activation energy required for such a large number of
reactions cannot be provided by living systems.
Enzymes lower the activation energy required for a
reaction. Enzymes are generally specific for their
substrates.

166. (c) Head of a sperm has acrosome but the spiral row of
mitochondria are present in the mid (connecting) piece
of the sperm.

168. (a) F2 phenotypic and genotypic ratio in monohybrid
cross involving incomplete dominance is
  1      : 2  : 1
RR Rr rr
(red) (pink) (white)

169. (b) Besides cereals, green vegetables, brewer's yeast, egg
white, vitamin B2 is also produced by intestinal bacteria.
The vitamin was first obtained in 1938 using wild strain
of mould Ashbhya gossypii. Vitamin B2  is essential for
normal growth and reproduction in a number of
laboratory animals.

170. (b) Sponges belong to Porifera and they have characteristic
canal system.

171. (c) The use of condoms has been shown to decrease the
transmission of AIDS because condoms is
contraceptic.

172. (a) Glycolysis occurs in cytoplasm as all necessary enzymes
are found in it. This process is common in aerobic/
anaerobic respiration. In this process, one glucose
molecule is converted into 2 molecules of pyruvic acid.

173. (a)
174. (c) Intra-uterine device (IUD) Copper-T is plastic or metal

object placed in the uterus by a doctor. Copper-T
prevent the fertilization of the egg or implantation of
the embryo.

175. (a)
176. (c) Males have more stature than females because of the

action of male sex hormone-testosterone which is
secreted by testis in males. Body starts secreting
testosterone from the age of puberty. Its secretion is
under the influence of Luteinizing Hormone (LH) of
the anterior lobe of pituitary gland. Testosterone
controls the development of secondary sexual
characters in males l ike hoarseness of voice,
development  of facial hairs, bone growth, calcium
retention, closing of epiphysial cartilage. The total
quantity of bone matrix increases. The pelvic outlet is
narrowed and lengthened. The strength of the pelvic
bones increases to carry more loads. That is why males
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have more stature than females after puberty when this
hormone is present in the blood.
hCG  (Human Chorionic Gonadotropin) is the hormone
secreted by human placenta during pregnancy. hCG
enlarges the corpus luteum in the mother's ovary and
stimulates it to secrete progesterone.

177. (a) Transformation does not involve passive entry of DNA
molecules through permeable cell walls and membranes.
It does not occur 'naturally' in all species of bacteria,
only in those species possessing the enzymatic
machinery involved in the active uptake and
recombination processes. Even in these species, all
cells in a given population are not capable of active
uptake of DNA. Only competent cells, which possess
a so called competence factor are capable of serving as
recipients in transformation.

178. (a)
179. (a) A sanctuary is an area which is reserved for the

protection of wild animals only. The activities like
harvesting of timber, collection of minor forest products
and private ownership rights are allowed, however,
such activities should not have any adverse effect on

animals.
180. (c) Interferons are proteins that are effective against most

viruses. They are naturally produced by virus infected
cells. The proteins interact with adjacent cells and make
them resistant to virus attack. Now interferons are also
being manufactured through genetic engineering.
Interferons control the multiplication of virus particles
by inhibiting their protein synthesis.

SECTION IV - General Knowledge
181. (c) 182. (d) 183. (b)
184. (c) 185. (c) 186. (c)
187. (a) 188. (d) 189. (c)
190. (b) 191. (b) 192. (b)
193. (b) 194. (a) 195. (c)
196. (a) 197. (d) 198. (c)
199. (a) 200. (b)


