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Answers and Solutions 
 

PHYSICS 
 

SECTION - A 

1. Answer (4) 

  
2

2
0

1
4 4AB

qF
R

=
πε

; 

 
2

2
0

1
4 4AC

qF
R

=
πε

 

 2 2 22 cos(60 )= + + °AF F F F  

 3 F=  

 
2

2
0

13
4 4

 ⇒ =  πε 
A

qF
R

 

 Substituting the given values, 

 FA = 3.9 × 10–3 N 

2. Answer (2) 

 2= ωT m R  

 ω =
T

mR
 

 4 1  rad/s 
4 169 13

ω = =
×

 

 169 13 m/s
13

= ω = =v R  

3. Answer (1)  

 all KE 0W = ∆ =  

 sin( )αmg   + 
 + + 

ml nl
m n m n

 

 cos  = µ α 
 + 

nlmg
m n

 

 ⇒ tan + µ = α 
 

m n
n

 

4. Answer (1) 

 Using conservation of mechanical energy, 

 2 2
rel

1 1
2 2

v kxµ =  

 rel
µ

=x v
k

 

 
( )

( )
2 4 210 m

2 4 200 6
×

= × =
+ ×
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5. Answer (2) 

 φ
=M

i
 

 
2

0
2

a

a

M adx
x

µ
=

π∫ 0 ln(2)
2

aµ
=

π
 

6. Answer (3) 

  
 2 0r =  

 ⇒ 1 2 30r r+ = °  

 1 30r = °  

 1 sin45 sin(30 )× ° = µ °   

 2µ =  
7. Answer (3) 

 1 1
2

( )Kq Q qF
r

−
=  

 Now, for F to be max 

 
1

0dF
dq

=  

 ⇒ 1 2
Qq =  

 and 2 2
Qq =   

8. Answer (2) 
 The magnitudes are Pythagoras triplets. 

  
9. Answer (3) 

  

 2 2 22 cos30S R R R= + − °  

    ( )2 1 cos30R= − °  

    = 2 sin15R °  
10. Answer (1) 
 100 × 0.5 × 20 + 100 × 80 + 100 × 40 = x × 40 
 ⇒ x = 325 g 
11. Answer (3) 
 For nuclei of middle mass number (30 < A < 170) 

the binding energy per nucleon is almost constant 
and it is lower for both light nuclei (A < 30) and 
heavy nuclei (A > 170). 

12. Answer (1) 
 sin( )θ = ±λb  

 (max divergence occurs between two first order 
minima) 

 sin( ) λ
θ = ±

b
 

          
9

3
3

600 10 1.5 10
0.4 10

−
−

−
×

= ± = ± ×
×

 

 Angular divergence = 3 × 10–3 rad 

13. Answer (1) 
 E = E0sin(kx – ωt) 
 Eavg = 0 
14. Answer (4)  

 Area 3 330 10 30 10 10 10
2 2

−− −  = π × ×  
  

 

  10 10= π × ×  

  100 J= π  

15. Answer (4) 

 1 0
1 0

T l
l l

AY
⋅

− =  ...(1) 

 2 0
2 0

T l
l l

AY
⋅

− =  ...(2) 

 (1) / (2) 

 ( ) ( )1 2 1 2l l T T l l⇒ − = −  

 2 1 2 1

2 1

T l l T
l

T T
−

=
−

 

16. Answer (1) 

 21 1 10 16 80 m
2 2

= = × × =S gt  

 avg
80( ) 20 m/s
4

Sv
t

= = =  
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17. Answer (4) 

 As per symmetry 1 2 3I I I= =  

 ⇒ Ratio 2 :1=  

18. Answer (2) 

 9 4 12 1
4 2 6 0Be He C n+ → +  

19. Answer (3) 

   = λ 

n hc P
t

 

 × λ
=

n P
t hc

 

  1960 6600 10
12400 1.6

×
= ×

×
 

  = 2 × 1020 photon per second 
20. Answer (1) 

 1 1A B+ = +  
  = 1 
  = A 
21. Answer (4) 
 n = tan iB 
 ⇒ iB = tan–1(n) 
22. Answer (4) 

 
1 2

1 1 1( 1)
f R R

 
= µ − − 

 
 

 1
1

v r

r v

f
f

 µ −
=  µ − 

 

 0.50
0.55

v

r

f
f

=  

 10
11

v

r

f
f

=  

 fr = 22 cm 
23. Answer (1) 

 1 1 1
v u f

+ =  

 1 1 1
8 10v

− = −  

 1 1 1
10 8v

= − +  

 1 4 5
40v

− +
=  

 v = +40 cm virtual 

24. Answer (1) 

 PV = nRT 

 In an adiabatic expansion, internal energy 
decreases hence temperature decreases. 

25. Answer (1) 

 1 2 1 1 2 2
1 1 1( )
2 2 2

n n fRT n f RT n f RT+ = +  

 1 14 4 3 5
2 2

f + = × + × 
 

 

 9 512
2 2

f = +  

 9 29
2 2
f

=  

 29
9

f  =  
 

 

 2f
f
+

γ =  

  

29 2
9
29
9

+
=  

  29 18
29
+

=  

  47
29

=  

  = 1.62 

26. Answer (1) 

 1
2 4

T v
l l

=
µ

 …(i) 

 1 8 3
2 4

T v
l l

+
=

µ
 …(ii) 

 (i) ÷ (ii) 

 1 1N
8 3

T T
T

= ⇒ =
+

 

27. Answer (2) 

 
2

=
v dmP

dt
 

 P = (4)2 × 5 

    = 80 W 
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28. Answer (3) 

 1 1 2 2 3 3 4 4
c.m

1 2 3 4

− + +
=

+ + +

   

 r m r m r m r mr
m m m m

 

 1 2 1.5 1 2 2 ( 1) 1
4.5

M
M

× + × + × + −
= =

+
 

 ⇒ 3 1.5 kg
2

M = =  

29. Answer (2) 

  

 1 3 2 31 2 Gm m Gm mGm m
U

r r r
−

= − −  

    (1 2 1 3 2 3)G
r

−
= × + × + ×  

    
11

2
6.67 10 11

20 10

−

−
− × ×

=
×

 

    = –3.7 × 10–9 J 
30. Answer (1) 
 e = 1, for perfectly elastic collision 
 e = 0, for perfectly inelastic collision 
 0 < e < 1, inelastic collision 
31. Answer (4) 
 The contribution of S. Chandrasekhar to Physics 

is structure and evolution of stars. 
32. Answer (1) 

 2vdm av
dt

= ρ  

 m0a1 = ρav2  

 1 2ρ = ρAH a a gH  

 1
2aga
A

=  

33. Answer (4) 
 Thermal stress does not depend upon length of 

the rod. 
34. Answer (3) 
 E ∝ l  

 (E1 + E2) ∝ l1  

 (E1 – E2) ∝ l2  

 1 2 1

1 2 2

E E l
E E l

+
=

−
 

 l2E1 + l2E2 = l1E1 – l1E2  
 (l1 + l2)E2 – (l1 – l2)E1  

 1 1 2

2 1 2

E l l
E l l

+
=

−
 

35. Answer (1) 

  

 1
2

1 2

IR
I

R R
=

+
 

  1 1
1 2

×
=

+
 

  1  A
3

=  

SECTION - B 
36. Answer (4) 

 10R = Ω  
 0.2 200 40LX = × = Ω  

 1cos( )
2

R
Z

θ = =  

 ⇒ ( )L CX X R− =  

 If XC < 40 

 ⇒ (40 ) 10 30C CX X− = ⇒ = Ω  

 If XC > 40 

 ⇒ 40 10 50C CX X− = ⇒ = Ω  

37. Answer (1) 

 10AAv = , 15BAv = , 20CAv =  

 32 10 V−∆ = ×iv  

 Total voltage amplification  

  = output signal voltage
input signal voltage

  

 0 10 15 20iV V∆ = ∆ × × ×  

 32 10 10 15 20−= × × × ×  

 = 6 V 
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38. Answer (4) 

 Resolving power (p) ∝ 1
λ

 

 λblue < λgreen < λyellow < λred  
 PBlue > Pgreen > Pyellow > Pred 
39. Answer (2) 
 V = Ibh = 1.61 × 2.2 × 3.1 
 = 10.9802 m3 
 = 1.1 × 101 m3 
 (i.e. upto 2 significant figures) 
40. Answer (3) 
 Magnetic field due to straight wires will cancel out 

 Magnetic field due to circular section 0
4

i
R

µ
=  

41. Answer (2) 

 K.E. = 
2

21 1–
2 2 2

AkA k  
  

 

          = 23
8

kA  

 P.E. = 
21

2 4
Ak  

 K.E.
P.E.

 = 3
1

  

42. Answer (2) 

 =
kQ V
r

 

 
( )64'
4

k QV
r

=  

      16
=

kQ
r

 

 n = 16  
43. Answer (1) 

 In sin( )= ω −y A t kx  

 ω
=v

k
 

 8 32 m/s
1/ 4

v = =  

44. Answer (4) 
 We know that, PE = 2 T.E ⇒ P.E = –27.2 eV 
45. Answer (2) 

 VI
R

=  

 1
2 4

VI
R

− =
+

 

 1
2 4

V V
R R

− =
+

 

 1
4 2

V V
R R

− =
+

 

 1 1 112
4 2R R

 − = + 
 

 
4 112

( 4) 2
R R
R R

 + −
= + 

 

 96 = R(R + 4) 
 R = 8 Ω 
46. Answer (1) 

 ∂
= −

∂x
vE
x

 

 
2(3 )∂

= −
∂x
xE
x

 

 Ex = –6x  
 Ex = 3 = –6 × 3 

  V ˆ18
m

= − i  

47. Answer (3) 

 0 012
4 8

q q
= +  

 03
12

8
q

=  

 q0 = 32 µC 

 0q
V

C
=  

  32
4

=  

  = 8 V 
48. Answer (1) 

 2 2
v HB B B= +  

  4 2 4 2(0.4 10 ) (0.3 10 )− −= × + ×  

  = 0.5 × 10–4 T 
49. Answer (3) 

 2 2
1 1 1 

= − λ  l f

R
n n

 

 
max

1 1 1
4 9

 = − λ  
R  
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 max
36
5

λ =
R

 

 min
4

λ =
R

 

 max

min

9
5

λ
=

λ
 

50. Answer (4) 

  

 4 1
100

I −
=  

    = 30 × 10–3 A 
    = 30 mA 

CHEMISTRY

SECTION - A 
51. Answer (3) 

 Due to metal excess defect, NaCl crystal shows 
yellow colour on heating. 

52. Answer (2) 

 2
2MX M 2X+ −→ +  

 i 1 2 1 1 0.5
n 1 3 1 2

− −
α = ⇒ = =

− −
 

53. Answer (3) 

 NO in brown ring complex has +1 oxidation state. 

 So, x + (0 × 5) + (1 × 1) = +2 

 x = +1 

54. Answer (3) 

 G
H

∆
η =

∆
 = thermodynamic efficiency of fuel cell. 

55. Answer (3) 

 Mole = Weight in gm
Molar mass

 

 Moles are independent of volume. 

56. Answer (3) 

 4 g of H2 = 2 moles of H2 = 2 × NA molecules  

 32 g of O2 = 1 mole of O2 = 1 × NA molecules 

 3 moles of H2O = 3 × NA molecules 

 22.4 L of CO2 at STP = 1 mole of  
CO2 = 1 × NA molecules. 

57. Answer (2) 

 • Higher is the (n + l) value of an orbital, higher 
will be its energy.  

 • If (n + l) value is same then higher the value of 
n, higher will be its energy. 

58. Answer (3) 

 The value of l can be 0 to (n – 1) 

59. Answer (3) 

 For first order reaction  

 0

t

[A ]2.303t log
k [A ]

=  

 

1/2

2.303 xlog0.693 x
t 16

=  

 2.303 10 4 log 2
0.693

×
= ×  

 2.303 10 4 0.3010 40 min
0.693

× × ×
=   

60. Answer (3) 

   
61. Answer (3) 

 Molecular orbital configuration of 2O−   

(17 electrons) 

 
2 2

2 2 2 2 2 xx
2 1z
y y

2 * 2
1 *1 2 * 2 2 2 * 2

p p
s s s s p

p p
 π π σ σ σ σ σ  π π  

 

 Bond order b a
1 N N
2

= −    

 ( )1 10 7
2

= −  

 = 1.5  

62. Answer (2) 

 2 2 2

2 4 2 4

H H H total

total H CH H total CH total

P P X P
P P P X P X P

×
= =

+ × + ×
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2

2 4

2 4

2 4 2 4

H

H CH

H CH

H CH H CH

n
n n

n n
n n n n

+
=

+
+ +

 

 2

2 4

H

H CH

n
n n

=
+

 

 Let the mass of H2 and CH4 be w gram each 

 

w
82

w w 9
2 16

= =
+

 

63. Answer (4) 
 Kinetic energy is a function of temperature only. 
64. Answer (1) 
 Work is a path function. 
65. Answer (2) 

 U q w∆ = +  

 20 10 10 J= − + = −  

66. Answer (2) 
 G H T S∆ = ∆ − ∆  

 At equilibrium, ∆G = 0 
 ∴ ∆H = T∆S 

 
1

1 1
H 37500JmolT
S 150JK mol

−

− −
∆

= =
∆

 

 = 250 K 

67. Answer (2) 
 If the reaction is reversed, the value of equilibrium 

constant is reciprocated. Also, if the reaction is 
multiplied by a factor (n) then the value of 
equilibrium constant becomes ( )n

C CK K′ =  

68. Answer (4) 

 2
3 3

acid conjugate base
HCO H CO− + −→ +  

69. Answer (1) 

 2
2 2

A B 2A B+ −+

s s
 

 [ ] [ ]2 2K A B+ −=sp  

 1.08 × 10–16 = (2s)2s 
 108 × 10–18 = 4s3 

 27 × 10–18 = s3 
 3 × 10–6 mol L–1 = s 

70. Answer (3) 

  
 x + 4(–1) + (–2) = 0 
 x = + 6 
71. Answer (4) 
 Higher is the negative value of standard reduction 

potential, stronger is the reducing power. 
72. Answer (4) 
 Both assertion and reason are wrong. 

  
 Aromatic primary amines cannot be prepared by 

this method because aryl halides do not undergo 
nucleophilic substitution with the anion formed by 
phthalimide. 

73. Answer (1) 
 The hydration enthalpy of alkali metals ions 

decreases with increase in ionic sizes. 
74. Answer (4) 
 NaHCO3 is baking soda 
 Na2CO3.10H2O is washing soda 
 CaSO4.2H2O is gypsum. 
 CaSO4.½H2O is Plaster of Paris.  
75. Answer (4) 

 Element  ∆iH (kJ/mol) 
 B  801 
 Al  577 
 Ga  579 
 In  558 
 Tl  589 
76. Answer (1) 
 CO2 : Acidic  
 Al2O3 : Amphoteric  
 CO : Neutral  
 Na2O : Basic  
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77. Answer (2) 

 [H+] = 10–2 M 

 pH = –log[H+] 
          = 2 
 ∴  pOH = 14 – 2 = 12 
78. Answer (2) 

  
79. Answer (2) 

  cyclic, 6π electrons, Aromatic. 

80. Answer (4) 

  
 are functional isomers 
81. Answer (2)  

  
82. Answer (2) 
 % of nitrogen in the organic compound  

 1.4 20 0.5 2
1

× × ×
= = 28% 

83. Answer (2) 

  
84. Answer (2) 
 When soap mixed with water above critical micelle 

concentration then it forms associated colloid and 
below CMC they act as normal electrolyte. 

85. Answer (3) 
 In Li2O, O2– ions forms CCP structure and Li+ ions 

are present in all tetrahedral voids. 
SECTION - B 

86. Answer (2) 
 f fT i m K∆ = × ×  

        30 1001 1.86
60 500

×
= × ×

×
 

        1.86=  

 f f fT T T°= − ∆  

 0 C 1.86 C= ° − °  

 = –1.86°C  

87. Answer (3) 

 In galvanisation process, iron is covered with Zn. 

88. Answer (3) 

 When the reactants, products and catalyst are in 
the same phase, the process is said to be 
homogeneous catalysis. 

89. Answer (4) 

 When the reaction is carried out in solvents of low 
polarity such as CHCl3 or CS2 and at low 
temperature, monobromophenols are formed. 

  

  
90. Answer (2) 

 3Cu + 8HNO3(dilute) → 

  3Cu(NO3)2 + 2NO + 4H2O 

91. Answer (1) 

 2
2 7Cr O − is orange coloured due to charge transfer 

from ligand to metal. 

92. Answer (3) 

 Ligands which has two different donor atoms and 
either of the two ligates in the complex is called 
ambidentate ligand. 

93. Answer (4) 

 Presence of electron withdrawing group 
decreases the electron density on the ring and 
hence increases its reactivity towards aromatic 
nucleophilic substitution. 

94. Answer (2) 
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95. Answer (3) 
 For aldol condensation, at least 2α – H must be 

present. 
96. Answer (2) 

  

97. Answer (2) 

  

98. Answer (2) 

 Maltose is composed of two α-D-glucose units. 

99. Answer (1) 

 Terylene is a polymer of ethylene glycol and 
terephthalic acid. 

100. Answer (4) 

 Alitame is 1000 times more sweet than cane 
sugar.

BOTANY

SECTION - A 
101. Answer (2) 
 Gamete is haploid and pollen mother cell is 

diploid. 
 1 248 pg 24 pg 12 pg24 pg 48 pg

G S G M I M II→ → → →  

102. Answer (2) 
 In metaphase, condensation of chromosomes is 

completed and their morphology is most easily 
studied. 

103. Answer (4) 
 Isobrachial (metacentric) chromosome appears  

V – shaped during anaphase. 
104. Answer (1) 
 Centrioles show 9 + 0 arrangement of 

microtubules giving a cartwheel like appearance. 
105. Answer (3) 
 Wheat is categorised under class 

monocotyledonae. 
106. Answer (4) 
 Planaria (flat worm) shows true regeneration. 
 Hydra reproduce through budding. 

107. Answer (3) 
 Thylakoids are flat membranous sacs which are 

arranged in stack known as granum. 
 Two grana are connected with the help of flat 

membranous tubules known as stroma lamellae. 
 Stroma contains 70S ribosomes. 
108. Answer (2) 
 In monocotyledonous seed, the plumule and 

radicle are enclosed in sheath which are called 
coleoptile and coleorhiza respectively. 

109. Answer (1) 
 Flowers of bean show vexillary aestivation and 

flowers of China rose show twisted aestivation. 
110. Answer (2) 
 The dead component of phloem is phloem fibre. 
111. Answer (1) 
 Hypodermis is absent in roots. 
112. Answer (2) 
 Red algae reproduce asexually by non-motile 

spores. 
 e.g.- Polysiphonia, Porphyra 
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113. Answer (1) 

 Mannitol is found in members of brown algae like 
Dictyota 

114. Answer (2) 

 Prions cause mad cow disease. 

115. Answer (4) 

 Morels and truffles are edible ascocarps. 

 Fungi prefer to grow in warm and humid places. 
They have cell wall. 

 Saccharomyces is commercially used in baking. 

116. Answer (3) 

 Turner’s syndrome is sexual monosomy that is 44 
+ XO. 

117. Answer (2) 

 Simple diffusion does not require any membrane 
protein. Facilitated diffusion is not energy 
dependent. 

118. Answer (3) 

 Nitrosomonas and Nitrobacter are 
chemoautotrophs as they use chemical energy 
released during oxidation of inorganic substances. 

119. Answer (2) 

 ATP formation takes place in both. 

120. Answer (3) 

 During activation phase of glycolysis, two 
molecules of ATP are used. 

121. Answer (4) 

 Gibberellins induce bolting in rosette habit plants. 

122. Answer (4) 

 The progenitor of the next generation in mature 
seed is embryo. 

123. Answer (3) 

 Cells of middle layers of anther wall are short lived 
that is ephemeral in nature. 

124. Answer (2) 

 XX – XO type of sex determination is seen in 
grasshopper, while XX – XY type of sex 
determination can be seen in insects like 
Drosophila and mammals including human 
beings. 

125. Answer (4) 

 Flower colour in Antirrhinum majus is an example 
of incomplete dominance. 

126. Answer (1) 

  
 According to the pedigree, no son is found to be 

affected with hemophillia. 

127. Answer (3) 

 VNTRs are minisatellites. 

128. Answer (3) 

 During transcription, the dsDNA helix is unwinded 
by the enzyme RNA polymerase. 

129. Answer (1) 

 (a) DNA polymerase is involved in DNA 
replication. 

 (b) RNA polymerase is involved in transcription. 

 (c) Peptidyl transferase is involved in translation. 

130. Answer (3) 

 The productivity of oceans is 55 billion tons and 
for terrestrial ecosystem the productivity is 115 
billion tons. 

131. Answer (3) 

 In the urn-shaped age pyramid for human 
population the number of individuals of different 
age group will be 

 Pre reproductive < Reproductive > Post-
reproductive 

132. Answer (3) 

 Newly created ponds, igneous rocks and sand 
dunes can start primary succession. 

133. Answer (1) 

 LAB play very beneficial role in checking disease 
causing microbes in our stomach. 

134. Answer (4) 

 Water hyacinth leads to an imbalance in the 
ecosystem dynamics  

135. Answer (1) 

 Montreal Protocol aimed at controlling emission of 
ozone depleting substances. 
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SECTION - B 
136. Answer (4) 
 Deuteromycetes are commonly called imperfect 

fungi as they lack sexual reproduction. 
137. Answer (2) 
 Phloem parenchyma is not seen in phloem of 

monocots and it stores food material and other 
substances like resins latex and mucilage. 

138. Answer (3) 
 Guava shows opposite phyllotaxy in which two 

leaves arise from each node. 
139. Answer (1) 
 Agar is one of the commercial products obtained 

from Gelidium and Gracilaria. 
140. Answer (3) 
 The process of absorption of water by hydrophilic 

solid particles of a substance without forming a 
solution is called imbibition. 

141. Answer (3) 
 Ethylene is only gaseous phytohormone. It 

promotes root growth and root hair formation. 
142. Answer (3) 
 70S type of ribosomes are not seen in cytoplasm 

of eukaryotic cells. Cytoplasmic ribosomes in 
eukaryotes are 80S type. 

143. Answer (3) 
 In the given diagram 

 A. Represents radicle 
 B. Represents plumule 
 C. Represents hypocotyl 
144. Answer (2) 
 Prions are acellular and cause bovine spongiform 

encephalopathy in cattles. 
145. Answer (1) 
 Whisky, brandy and rum are produced by 

distillation. 
146. Answer (2) 
 The codon ‘GUG’ cannot terminate translation 

process. 
147. Answer (4) 
 Organisms that live in areas where the 

temperature is uniform throughout the year are 
stenothermal. 

148. Answer (1) 
 Stratification is structural aspect of ecosystem and 

productivity is functional aspect of ecosystem. 
149. Answer (3) 
 Most important cause of biodiversity loss is habitat 

loss and fragmentation. 
150. Answer (1) 
 El Nino effect is related with enhanced 

greenhouse effect, global warming leading to 
climate change. 

ZOOLOGY

SECTION - A 
151. Answer (3) 
 LH surge induces ovulation and triggers corpus 

luteum to release estrogen and progesterone. 
152. Answer (2) 
 Tetany – Rapid spasms (wild contractions) in 

muscles due to low Ca2+ in body fluid. 
 Myasthenia gravis – Auto-immune disorder 

affecting neuromuscular junctions leading to 
fatigue, weakening and paralysis of skeletal 
muscles. 

153. Answer (3) 
 Folliculogenesis is inhibited during pregnancy. 
 In addition, during pregnancy the levels of other 

hormones like estrogens, progestogens, cortisol, 
prolactin, thyroxine, etc., are increased several 
folds in the maternal blood. Increased production 

of these hormones is essential for supporting the 
foetal growth, metabolic changes in the mother 
and maintenance of pregnancy. 

154. Answer (1) 
 In artificial passive immunity, readymade 

antibodies formed against a particular 
antigen/pathogen are introduced in our body 
through immunisation. 

155. Answer (2) 
 In electrical synapses, the membranes of pre and 

post synaptic neurons are in very close proximity 
and electrical current can flow directly from one 
neuron to another neuron. 

156. Answer (3) 
 A deep cleft divides the cerebrum longitudinally 

into two halves which are connected by a tract of 
nerve fibers called corpus callosum. 
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157. Answer (1) 

 Ligaments attach one bone to another bone. 

158. Answer (1) 

 Glucose is completely absorbed in the PCT. 

 ADH helps in water reabsorption, making the urine 
hypertonic. 

159. Answer (3) 

  
160. Answer (3) 

 Knee jerk reflex is a monosynaptic/simple reflex; 
so, interneurons are not involved. 

161. Answer (3) 

 Nitrogenous bases – adenine, guanine, cytosine, 
uracil and thymine, when found attached to a 
sugar, they are called nucleosides. If a phosphate 
group is also found esterified to the same sugar, 
they are called nucleotides. 

162. Answer (1) 

 Transfer of an ovum collected from a donor into 
the fallopian tube (GIFT – gamete intra fallopian 
transfer) of another female who cannot produce 
one, but can provide suitable environment for 
fertilisation and further development is another 
method attempted. Intra Cytoplasmic Sperm 
Injection (ICSI) is another specialised procedure 
to form an embryo in the laboratory in which a 
sperm is directly injected into the ovum. Infertility 
cases either due to inability of the male partner to 
inseminate the female or due to very low sperm 
counts in the ejaculates, could be corrected by 
artificial insemination (AI) technique.  

163. Answer (3) 

 Residual volume (RV) is the volume of air 
remaining in the lungs even after a forcible 
expiration. 

 This averages 1100 mL to 1200 mL. 
 IC = TV + IRV 
 FRC = ERV + RV 
164. Answer (1) 
 ANF decreases blood pressure by causing dilation 

of blood vessels. It is secreted when blood 
pressure increases. 

165. Answer (4) 
 The blood concentration of glucose in a normal 

healthy individual is 4.2 mmol/L-6.1 mmol/L. 
166. Answer (1) 
 Osteichthyes or bony fishes show the presence of 

air bladder, separate sexes and external 
fertilization.  

167. Answer (2) 
 Bt toxin is produced as an inactive/precursor form 

that gets activated in the alkaline pH of the gut of 
insects. 

168. Answer (3) 
 Malonate is the competitive inhibitor of succinate. 
169. Answer (1) 
 Efferent arteriole emerges from glomerulus. 

Cortical nephrons have a short loop of Henle and 
they are more in number. 

 PCT and DCT are the coiled regions of nephrons. 
170. Answer (1) 

 p2 = AA = 490
1000

 490p 0.7
1000

∴ = =  

 q = 1 – p = 1 – 0.7 = 0.3 
 Aa = 2pq = 2 × 0.7 × 0.3 = 420 
 q2 = aa = .3 × .3 = .09 × 1000 = 90 
171. Answer (3) 
 Corpus luteum secretes progesterone in luteal 

phase. 
172. Answer (4) 
 The embryo with 8 to 16 blastomeres is called a 

morula. The morula continues to divide and 
transforms into the blastocyst as it moves further 
into the uterus. 

173. Answer (3) 
 The two enzymes isolated from E.coli were 

responsible for restricting the growth of 
bacteriophages, where one added methyl groups 
to DNA and the other cut DNA at specific sites. 
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174. Answer (3) 
 They absorb nitrogenous waste products and 

convert them into uric acid which is excreted out 
through the hindgut. Therefore, this insect is called 
uricotelic. 

175. Answer (1) 
 Facial bones = 14 
 Cranial bones = 8 
 Cervical vertebrae = 7 
176. Answer (3) 
 The toxin coded by the gene cryIAc is named 

protoxin. Toxins encoded by the genes cryIAc and 
cryIIAb control the cotton bollworms. 

177. Answer (3) 
 Neutrophils are the most abundant cells (60 – 

65%) of the total WBCs and basophils are the 
least (0.5 – 1%) among them. 

178. Answer (2) 
 pO2 in systemic vein and pulmonary artery = 40 

mm Hg. pCO2 in systemic artery = 40 mm Hg. 
179. Answer (4) 
 The oviducts (fallopian tubes), uterus and vagina 

constitute the female accessory ducts. Mons 
pubis and clitoris are the parts of female external 
genitalia.  

180. Answer (2) 
 LH surge induces ovulation. The corpus luteum 

secretes large amount of progesterone which is 
essential for maintenance of the endometrium.  

181. Answer (3) 
 Enzyme Linked Immuno-sorbent Assay is based 

on antigen-antibody interaction. 
182. Answer (1) 

  
 Enzymes lower the activation energy required for 

a reaction. 

183. Answer (1) 
 Australian marsupials show adaptive radiation 

and divergent evolution. 
184. Answer (3) 
 Thyrocalcitonin (TCT) regulates the blood calcium 

level and is produced by the thyroid gland. 
185. Answer (3) 
 Hugo deVries proposed the idea that mutation 

caused speciation and hence called it saltation 
(single step large mutation). 

186. Answer (3) 
 Inbreeding helps in accumulation of superior 

genes and elimination of less desirable genes. It 
increases homozygosity and thus is necessary to 
evolve a pure line. 

187. Answer (3) 
 Tightly bound cofactors are prosthetic groups. 
188. Answer (3) 
 Tunica interna of arteries is called endothelium. 

Tunica media is mainly responsible for 
vasoconstriction. 

189. Answer (4) 
 Amphioxus belongs to the subphylum 

Cephalochordata. Notochord is present only in the 
larval tail of urochordates like Ascidia, Salpa, etc. 

190. Answer (2) 
 The blastocyst becomes embedded in the 

endometrium of uterus is called implantation. 
Embryo with 8 to 16 blastomeres is called morula.  

191. Answer (1) 
 In myocardial ischaemia, O2 supply is reduced 

which further results in myocardial infarction. 
192. Answer (1) 
 Copper releasing IUDs –CuT, Cu7, Multiload 375 
 Hormone releasing IUDs – Progestasert, LNG-20 
 Non-medicated IUDs – Lippes loop 
 Diaphragms, cervical caps and vaults are barriers 

for sperms that are inserted into the female 
reproductive tract. 

193. Answer (3) 
 Fusion of gametes within the female is done in 

Gamete Intra Fallopian Transfer (GIFT) of a 
female who cannot produce gametes but can 
provide suitable environment for fertilization and 
further development after implantation. 
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194. Answer (3) 
 All monosaccharides are reducing sugars. 

Adenine and guanine, both are present in nucleic 
acids.  

195. Answer (1) 
 Gastric juice is highly acidic (pH 1.8) 
196. Answer (3) 
 Branchiostoma (Amphioxus or lancelet) is a 

Cephalochordate. 
197. Answer (2) 
 Ascaris, Wuchereria and Ancylostoma are 

members of phylum Aschelminthes and have the 
pseudocoelom derived from embryonic 
blastocoel. 

198. Answer (2) 
 Adrenal medulla secretes two hormones called 

adrenaline and noradrenaline. These are 
commonly called catecholamines. These are 
rapidly secreted in response to stress of any kind 

and during emergency situations and are called 
emergency hormones or hormones of fight or 
flight. 

199. Answer (3) 
 H-zone is present at the centre of A-band. A-Band 

consists of both thick and thin filaments. 
200. Answer (2) 
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