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1 (b) 
In general, moment (𝑀𝑀) of force (𝐹𝐹) is 

𝑀𝑀 = 𝑟𝑟 × 𝐹𝐹 

∴ Dimensions of 𝑀𝑀 = [L][MLT−2] 

 = [ML2T−2] 

2 (a) 

Pressure =
Force
Area

= 𝑀𝑀𝐿𝐿−1𝑇𝑇−2 

Stress =
Restoring Force

Area 
=  𝑀𝑀𝐿𝐿−1𝑇𝑇−2 

3 (a) 
Distance covered in 5𝑡𝑡ℎ  second 

𝑆𝑆5𝑡𝑡ℎ = 𝑢𝑢 +
𝑎𝑎
2

(2𝑛𝑛 − 1) = 0 +
𝑎𝑎
2

(2 × 5 − 1) =
9𝑎𝑎
2

and distance covered in 5 second, 

𝑆𝑆5 = 𝑢𝑢𝑡𝑡 +
1
2

𝑎𝑎𝑡𝑡2 = 0 +
1
2

× 𝑎𝑎 × 25 =
25𝑎𝑎

2

∴
𝑆𝑆5𝑡𝑡ℎ

𝑆𝑆5
=

9
25

4 (d) 
𝜔𝜔1 = 2𝜋𝜋 × 300 rad/min 
𝜔𝜔2 = 2𝜋𝜋 × 100 rad/min 
Angular retardation 

𝛼𝛼 =
𝜔𝜔1 − 𝜔𝜔2

2
 

=
2𝜋𝜋 × 300 − 2𝜋𝜋 × 100

2
= 2𝜋𝜋 × 100 rad/min2

= 200𝜋𝜋 rad/min2

5 (a) 
Angular velocity = 2𝜋𝜋

𝑇𝑇
= 2𝜋𝜋

24
𝑟𝑟𝑎𝑎𝑟𝑟/ℎ𝑟𝑟 = 2𝜋𝜋

86400
𝑟𝑟𝑎𝑎𝑟𝑟/𝑠𝑠 

6 (c) 
Block 𝐴𝐴 moves with velocity 
0.15𝑚𝑚𝑠𝑠−1compresses the spring which pushes 𝐵𝐵 
towards right. 𝐴𝐴goeson compressing the spring 
till the velocity acquired by 𝐵𝐵 becomes equal to 
the velocity of 𝐴𝐴. Let this velocity be 𝑣𝑣. This state 
occurs when the spring is in a state of maximum 
compression. Let 𝑥𝑥 be the maximum compression 
in this stage 
According to the law of conservation of  linear 

momentum, we get 
𝑚𝑚𝐴𝐴𝑢𝑢 = (𝑚𝑚𝐴𝐴 + 𝑚𝑚𝐵𝐵)𝑣𝑣 

A B

0.15 ms
-1

⇒ 𝑣𝑣 =
𝑚𝑚𝐴𝐴𝑢𝑢

𝑚𝑚𝐴𝐴 + 𝑚𝑚𝐵𝐵
=

2 × 0.15
2 + 3

= 0.06 𝑚𝑚𝑠𝑠−1

According to the conservation of energy, we get 
1
2

𝑚𝑚𝐴𝐴𝑢𝑢2 =
1
2

(𝑚𝑚𝐴𝐴 + 𝑚𝑚𝐵𝐵)𝑣𝑣2 +
1
2

𝑘𝑘𝑥𝑥2 
1
2

𝑚𝑚𝐴𝐴𝑢𝑢2 −
1
2

(𝑚𝑚𝐴𝐴 + 𝑚𝑚𝐵𝐵)𝑣𝑣2 =
1
2

𝑘𝑘𝑥𝑥2 
1
2

× 2 × (0.15)2 −
1
2

(2 + 3)(0.06)2 =
1
2

𝑘𝑘𝑥𝑥2 

0.0225 − 0.009 =
1
2

𝑘𝑘𝑥𝑥2 ⇒ 0.0135 =
1
2

𝑘𝑘𝑥𝑥2 

⇒ 𝑥𝑥 = �0.027
𝑘𝑘

= �0.027
10.8

= 0.05 𝑚𝑚 

7 (a) 
FBD of mass 2 𝑘𝑘𝑘𝑘FBD of mass 4𝑘𝑘𝑘𝑘 

𝑇𝑇𝑇𝑇′ − 19.6 = 4 … (i) 
𝑇𝑇′ − 39.2 = 8 … (ii) 
From (ii), 𝑇𝑇′ = 47.2 𝑁𝑁 
And substituting 𝑇𝑇′  in (i), we get 
𝑇𝑇 = 4 + 19.6 + 47.2 ⇒ 𝑇𝑇 = 70.8 𝑁𝑁 

8 (a)

𝑝𝑝 =
𝑚𝑚𝑘𝑘ℎ

𝑡𝑡
=

200 × 10 × 200
10

= 40 𝑘𝑘𝑘𝑘 

9 (b)
From law of conservation of energy, we have the 
potential energy of rod when it is vertical is 
converted to kinetic energy of rotation. 

2 kg 

4 N 

19.6N 
 

T 

T′ 

8 N T′ 

39.2N 
 

4 kg 
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∴
𝑀𝑀
2

g𝑙𝑙 =
1
2

𝐼𝐼𝜔𝜔2 

Moment of inertia of a thin rod is 

𝐼𝐼 =
1
3

𝑀𝑀𝑙𝑙2 

𝑀𝑀
2

𝑘𝑘𝑙𝑙 =
1
2

𝑀𝑀𝑙𝑙2

3
𝜔𝜔2 

⇒ 𝜔𝜔 = �3g
𝑙𝑙

 

Given, 𝑙𝑙 = 1 m, 𝜔𝜔 = �3g 
Also,              𝑣𝑣 = 𝑟𝑟𝜔𝜔 
⇒ 𝑣𝑣 = 1 × √3 × 9.8 = 5.4 ms−1 

10 (b) 
We calculate moment of inertia of the system 
about 𝐴𝐴𝐴𝐴 

A
B

D C

a

a

b

b

 
Moment of inertia of each of the sphere 𝐴𝐴 and 𝐴𝐴 
about 

𝐴𝐴𝐴𝐴 =
2
5

𝑀𝑀𝑎𝑎2 

Moment of inertia of each of the sphere 𝐵𝐵 and 𝐶𝐶 
about 𝐴𝐴𝐴𝐴 

= �
2
5

𝑀𝑀𝑎𝑎2 + 𝑀𝑀𝑏𝑏2� 

Using theorem of parallel axes 
∴ Total moment of inertia 

𝐼𝐼 = �
2
5

𝑀𝑀𝑎𝑎2� × 2 + �
2
5

𝑀𝑀𝑎𝑎2 + 𝑀𝑀𝑏𝑏2� × 2 

=
8
5

𝑀𝑀𝑎𝑎2 + 2𝑀𝑀𝑏𝑏2 

11 (b) 
Intensity of gravitational field at a point inside the 
spherical shell is zero and outside the shell is 
𝐼𝐼 ∝ 1/𝑟𝑟2 

12 (c) 

𝑌𝑌 =
𝐹𝐹𝑙𝑙

𝛼𝛼∆𝐿𝐿
or ∆𝐿𝐿 ∝

1
𝛼𝛼

;  ∆𝐿𝐿 ∝
1

𝐴𝐴2 

∆𝐿𝐿2

∆𝐿𝐿2
=

𝐴𝐴1
2

𝐴𝐴2
2 = 4 or ∆𝐿𝐿2 = 4∆𝐿𝐿1 = 4cm 

13 (d) 
ρ1 < ρ2as denser liquid acquires lowest position 
of vessel. 
ρ3 < ρ2 as ball sinks in liquid 1 and ρ3 < ρ2 as 
ball doesn’t sinks in liquid 2, so 
ρ1 < ρ3 < ρ2 

14 (d) 
𝐴𝐴 = (0.1)2 = 0.01𝑚𝑚2, 
𝜂𝜂 = 0.01 𝑃𝑃𝑃𝑃𝑃𝑃𝑠𝑠𝑃𝑃 = 0.001 𝑟𝑟𝑃𝑃𝑑𝑑𝑎𝑎𝑝𝑝𝑃𝑃𝑃𝑃𝑠𝑠𝑃𝑃 (M.K.S. unit), 
𝑟𝑟𝑣𝑣 = 0.1 𝑚𝑚/𝑠𝑠 and 𝐹𝐹 = 0.002 𝑁𝑁 

𝐹𝐹 = 𝜂𝜂𝐴𝐴
𝑟𝑟𝑣𝑣
𝑟𝑟𝑥𝑥

 

∴ 𝑟𝑟𝑥𝑥 =
𝜂𝜂𝐴𝐴𝑟𝑟𝑣𝑣

𝐹𝐹
=

0.001 × 0.01 × 0.1
0.002

= 0.0005𝑚𝑚 

16 (c) 
𝑘𝑘𝐴𝐴𝐵𝐵 = −𝑃𝑃0𝑉𝑉0, 𝑘𝑘𝐵𝐵𝐶𝐶 = 0 and 𝑘𝑘𝐶𝐶𝐴𝐴 = 4𝑃𝑃0𝑉𝑉0 
⇒ 𝑘𝑘𝐴𝐴𝐵𝐵𝐶𝐶𝐴𝐴 = −𝑃𝑃0𝑉𝑉0 + 0 + 4𝑃𝑃0𝑉𝑉0 = 3𝑃𝑃0𝑉𝑉0 

17 (d) 
𝑟𝑟𝑑𝑑 = 𝐶𝐶𝑣𝑣𝑟𝑟𝑇𝑇 = �3

2
𝑅𝑅� 𝑟𝑟𝑇𝑇 = 3

2
× 8.32 × 100 = 1.25 ×

103 J 
18 (a) 

𝑣𝑣𝑟𝑟𝑚𝑚𝑠𝑠 = �
3𝑝𝑝
𝜌𝜌

⇒
𝑣𝑣1

𝑣𝑣2
= �

𝜌𝜌2

𝜌𝜌1
= �16

1
=

4
1

 

19 (b) 
As here two masses are connected by two springs, 
this problem is equivalent to the oscillation of a 
reduced mass 𝑚𝑚𝑟𝑟  of a spring of effective spring 
constant 

𝑇𝑇 = 2𝜋𝜋�
𝑚𝑚𝑟𝑟

𝐾𝐾𝑃𝑃𝑒𝑒𝑒𝑒 .
 

Here𝑚𝑚𝑟𝑟 = 𝑚𝑚1𝑚𝑚2
𝑚𝑚1+𝑚𝑚2

= 𝑚𝑚
2

⇒ 𝐾𝐾𝑃𝑃𝑒𝑒𝑒𝑒 . = 𝐾𝐾1 + 𝐾𝐾2 = 2𝐾𝐾 

∴ 𝑛𝑛 =
1

2𝜋𝜋
�

𝐾𝐾𝑃𝑃𝑒𝑒𝑒𝑒 .

𝑚𝑚𝑟𝑟
=

1
2𝜋𝜋

�2𝐾𝐾
𝑚𝑚

× 2 =
1
𝜋𝜋

�𝐾𝐾
𝑚𝑚

=
1
𝜋𝜋

�0.1
0.1

=
1
𝜋𝜋

𝐻𝐻𝐻𝐻 

20 (a) 
𝑑𝑑 = 𝑘𝑘|𝑥𝑥|3 ⇒ 𝐹𝐹 = − 𝑟𝑟𝑑𝑑

𝑟𝑟𝑥𝑥
= −3𝑘𝑘|𝑥𝑥|2      …(i) 

Also, for SHM 𝑥𝑥 = 𝑎𝑎 sin 𝜔𝜔𝑡𝑡 and𝑟𝑟2𝑥𝑥
𝑟𝑟𝑡𝑡 2 + 𝜔𝜔2𝑥𝑥 = 0 

⇒ acceleration 𝑎𝑎 = 𝑟𝑟2𝑥𝑥
𝑟𝑟𝑡𝑡 2 = −𝜔𝜔2𝑥𝑥 ⇒ 𝐹𝐹 = 𝑚𝑚𝑎𝑎 

= 𝑚𝑚 𝑟𝑟2𝑥𝑥
𝑟𝑟𝑡𝑡 2 = −𝑚𝑚𝜔𝜔2𝑥𝑥    …(ii) 

From equation (i) & (ii) we get 𝜔𝜔 = �3𝑘𝑘𝑥𝑥
𝑚𝑚
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⇒ 𝑇𝑇 =
2𝜋𝜋
𝜔𝜔

= 2𝜋𝜋�
𝑚𝑚

3𝑘𝑘𝑥𝑥
= 2𝜋𝜋�

𝑚𝑚
3𝑘𝑘(𝑎𝑎 sin 𝜔𝜔𝑡𝑡)

⇒ 𝑇𝑇

∝
1

√𝑎𝑎
 

21 (a) 
Time taken by stone to reach the level of water 𝑡𝑡1 
is obtained from 𝑠𝑠 = 𝑢𝑢𝑡𝑡 + 1

2
𝑎𝑎𝑡𝑡2 

ℎ = 0 + 1
2

𝑘𝑘𝑡𝑡1
2, 𝑡𝑡1�2ℎ

𝑘𝑘
𝑎𝑎. 

Time taken by sound to reach the top of 
well𝑡𝑡2 = ℎ

𝑣𝑣
. 

Total time 𝑡𝑡 = 𝑡𝑡1 + 𝑡𝑡2 = �2ℎ
𝑘𝑘

+ ℎ
𝑣𝑣

 

22 (a) 
Intensity at 5𝑚𝑚 is same as at any point between 𝐵𝐵 
and 𝐶𝐶 because the slope of 𝐵𝐵𝐶𝐶 is same throughout 
(𝑃𝑃. 𝑃𝑃, electric field between 𝐵𝐵 and 𝐶𝐶 is uniform). 
Therefore electric field at 𝑅𝑅 = 5𝑚𝑚 is equal to the 
slope of line 𝐵𝐵𝐶𝐶 hence by 

 

𝐸𝐸 =
−𝑟𝑟𝑉𝑉

𝑟𝑟𝑟𝑟
; 

𝐸𝐸 = −
(0 − 5)
6 − 4

= 2.5
𝑉𝑉
𝑚𝑚

 

23 (a) 

𝑉𝑉 = 𝐸𝐸 × 𝑟𝑟 ⇒ 𝑟𝑟 =
𝑉𝑉
𝐸𝐸

=
3000
500

= 6 𝑚𝑚 

24 (b) 
For a charged sphere or shell of charge potential  

𝑉𝑉𝑠𝑠 =
1

4𝜋𝜋𝜀𝜀0
.
𝑞𝑞
𝑟𝑟

. 

Hence, charge on both the spheres will be equal. 

25 (a) 

I
4r r

A
C

B

l/2 l/2  

𝑉𝑉𝐴𝐴𝐵𝐵 = 𝐼𝐼. 𝑅𝑅𝐴𝐴𝐵𝐵 =
𝐼𝐼. 𝜌𝜌. 𝐿𝐿𝐴𝐴𝐵𝐵

𝐴𝐴1
=

𝐼𝐼. 𝜌𝜌 �𝐿𝐿
2
�

𝜋𝜋(2𝑟𝑟)2 =
𝐼𝐼𝜌𝜌. �𝐿𝐿

2
�

𝜋𝜋4𝑟𝑟2  

𝑉𝑉𝐴𝐴𝐵𝐵 =
𝐼𝐼𝜌𝜌. 𝐿𝐿
8𝜋𝜋𝑟𝑟2 

𝑉𝑉𝐵𝐵𝐶𝐶 = 𝐼𝐼. 𝑅𝑅𝐵𝐵𝐶𝐶 =
𝐼𝐼. 𝜌𝜌. 𝐿𝐿

𝐴𝐴2
 

=
𝐼𝐼. 𝜌𝜌. 𝐿𝐿

2
𝜋𝜋(𝑟𝑟2)

=
𝐼𝐼. 𝜌𝜌. 𝐿𝐿
2𝜋𝜋𝑟𝑟2 ⇒

𝑉𝑉𝐴𝐴𝐵𝐵

𝑉𝑉𝐵𝐵𝐶𝐶
=

𝐼𝐼.𝜌𝜌 .𝐿𝐿
8𝜋𝜋𝑟𝑟2

𝐼𝐼.𝜌𝜌 .L
2𝜋𝜋𝑟𝑟2

=
2
8

=
1
4

 

𝑉𝑉𝐴𝐴𝐵𝐵 =
𝑉𝑉𝐵𝐵𝐶𝐶

4
 

Now for power loss 
𝑃𝑃𝐴𝐴𝐵𝐵 = 𝑉𝑉𝐴𝐴.𝐵𝐵 . 𝐼𝐼 
𝑃𝑃𝐵𝐵𝐶𝐶 = 𝑉𝑉𝐵𝐵𝐶𝐶 . 𝐼𝐼 
𝑃𝑃𝐴𝐴𝐵𝐵

𝑃𝑃𝐵𝐵𝐶𝐶
=

𝑉𝑉𝐴𝐴𝐵𝐵

𝑉𝑉𝐵𝐵𝐶𝐶
=

1
4

⇒ 𝑉𝑉𝐴𝐴𝐵𝐵 =
𝑃𝑃𝐵𝐵𝐶𝐶

4
 

27 (b) 
𝑚𝑚 = 𝑍𝑍𝑃𝑃𝑡𝑡and 𝑃𝑃𝑡𝑡 =Area of given curve 
= Area of triangle + Area of rectangle 

⇒ 𝑃𝑃𝑡𝑡 =
1
2

× (2 × 60) × 1 + (6 − 2) × 60 × 1

= 300 

∴ 𝑍𝑍 =
𝑚𝑚
𝑃𝑃𝑡𝑡

=
𝑚𝑚

300
 

28 (c) 
Force on the wire = 𝐵𝐵𝑃𝑃𝑙𝑙 
Force per unit length = 𝐵𝐵𝑃𝑃 = 10−4 × 10 = 10−3𝑁𝑁 

29 (c) 
Angle of dip 

∴   tan δ =
𝐵𝐵𝑉𝑉

𝐵𝐵𝐻𝐻
 

In new position. 

⇒  δ′ = tan−1 �
𝐵𝐵′

𝑉𝑉

𝐵𝐵′
𝐻𝐻

� = tan−1 �
𝐵𝐵𝑉𝑉

𝐵𝐵𝐻𝐻 cos 30°
� 

⇒  δ′ = tan−1 �
2

√3
δ� 

Hence, θ = true dip = 40° 

∴   θ′ > 𝜃𝜃 

Hence , in this position, the needle will dip by an 
angle more than 40°. 

30 (d) 
Iron is a ferromagnetic substance and 
ferromagnetic substance obeys Curie-Weiss law 
above its Curie temperature. 

32 (a) 
In an ideal choke, ratio of its inductance L to its 
DC resistance R is infinity. 

33 (c) 

O 1 2 3 4 5 6 

1 
2 
3 
4 
5 A B 

C 

Distance R in meters 

Po
te

nt
ia

l i
n 

vo
lts
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𝐸𝐸 = 141 sin 628𝑡𝑡 

∴                𝐸𝐸𝑟𝑟𝑚𝑚𝑠𝑠 =
𝐸𝐸0

√2
 

=
141
1.41

= 100 V 

and                  𝑣𝑣 = 𝜔𝜔
2𝜋𝜋

 

=
628

2 × 3.14
= 100 Hz 

34 (b) 
The wavelength of X-rays is of the order of 
1 Å to 100 Å. The wavelength of  radiowaves is of 
the order of 109Å to101.4Å.  The wavelength of 
microwaves is of the order of 107Å to109Å. 
Thus,        𝜆𝜆𝑋𝑋 < 𝜆𝜆𝑀𝑀 < 𝜆𝜆𝑅𝑅  
The waves with less wave length will have more 
energy. 
Hence, 
𝐸𝐸𝑋𝑋 > 𝐸𝐸𝑀𝑀 > 𝐸𝐸𝑅𝑅  

35 (a) 
In minimum deviation condition 𝑟𝑟 = 𝐴𝐴

2
= 60

2
= 30° 

36 (a) 
For greater aperture of lens light passing through 
lens is more and so intensity of image increases 

37 (a) 
According to law of Malus, when a beam of 
completely plane polarized light is incident on an 
analyser, the resultant intensity of light (𝐼𝐼) 
transmitted from the analyser varies directly as 
the square of the cosine of the angle (𝜃𝜃) between 
planes of transmission of analyser and polarizer 
𝑃𝑃𝑃𝑃, 𝐼𝐼 ∝ cos2 𝜃𝜃 and 𝐼𝐼 = 𝐼𝐼0 cos2 𝜃𝜃    …(i) 

0

I

45o 90o 135o 180o

I0

 
Where 𝐼𝐼0 = intensity of the light from polarizer 
From Eq. (i), we note that if the transmission axes 
of polarizer and analyser are parallel (𝑃𝑃𝑃𝑃, 𝜃𝜃 =
0° or 180°), then 𝐼𝐼 = 𝐼𝐼0. It means that intensity of 
transmitted light is maximum. When the 
transmission axes of polarizer and analyser are 
perpendicular (𝑃𝑃𝑃𝑃, 𝜃𝜃 = 90°), then 𝐼𝐼 =
𝐼𝐼0 cos2 90° = 0. It means the intensity of 
transmitted light is minimum 
On plotting a graph between 𝐼𝐼 and 𝜃𝜃 as given by 
relation (i), we get the curve as shown in figure 

38 (d) 

�Photoelectric effect → Particle nature
Diffraction → Wave nature                    � Dual 

nature 
39 (a) 

𝑃𝑃 =
𝑁𝑁𝑃𝑃
𝑡𝑡

⇒
𝑁𝑁
𝑡𝑡

=
𝑃𝑃
𝑃𝑃

=
3.2 × 10−3

1.6 × 10−19 = 2 × 1016/𝑠𝑠 

40 (c) 
According to Bohr, the wavelength emitted when 
an electron jumps from 𝑛𝑛1th to 𝑛𝑛2th orbit is 

𝐸𝐸 =  
ℎ𝑑𝑑
𝜆𝜆

 =  𝐸𝐸2 – 𝐸𝐸1 

1
𝜆𝜆

=  𝑅𝑅 �
1

𝑛𝑛1
2 −

1
𝑛𝑛2

2� 

For first line in Lyman series 
1

𝜆𝜆𝐿𝐿
= 𝑅𝑅 � 1

12 − 1
22� = 3 𝑅𝑅

4
               …(i) 

For first line in Balmer series, 
1

𝜆𝜆𝐵𝐵
= 𝑅𝑅 � 1

22 − 1
32� = 5 𝑅𝑅

36
                …(ii) 

From Eqs. (i) and (ii)  

∴                
𝜆𝜆𝐵𝐵

𝜆𝜆𝐿𝐿
=

3 𝑅𝑅
4

×
36
5𝑅𝑅

=
27
5

 

∴                𝜆𝜆𝐵𝐵=27
5

𝜆𝜆                           (∵  𝜆𝜆𝐿𝐿 = 𝜆𝜆) 
41 (c) 

Let the initial number of atoms at time 
𝑡𝑡 = 0 be 𝑁𝑁0. 
Let 𝑁𝑁 be the number of atoms at any instant t. 
Mean life𝜏𝜏 = 1

𝜆𝜆
 , where 𝜆𝜆 is disintegration 

constant. 
Given , 𝑡𝑡 =  𝜏𝜏 
According to radioactive disintegration law, 
𝑁𝑁 = 𝑁𝑁0𝑃𝑃−𝜆𝜆𝑡𝑡  

or 𝑁𝑁 = 𝑁𝑁0𝑃𝑃−𝜆𝜆  × 1𝜆𝜆  =  
𝑁𝑁0

𝑃𝑃
 

or
𝑁𝑁0

𝑁𝑁
 =  𝑃𝑃 

43 (c) 
The resistance of semiconductor decreases with 
the increase in temperature 

44 (d) 
Frequency range for microwaves is 1 × 109 to 
3 × 1011 Hz 

45 (c) 
A communication satellite receives the coming 
modulated microwave signal, amplifies it and 
return it to earth at a different frequency 

46 (c) 
Vapour density of 𝐴𝐴 = 3 × Vapour density of B 
∴ mol. wt. of 𝐴𝐴 = 3 × mol. wt. of  𝐵𝐵 

47 (d) 
Atomic mass of the metal=32 × 2 = 64 
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Formula of metal nitrate=𝑀𝑀(NO3)2 
∴   Molecular mass=64+28+96=188 

48 (a) 
2nd excited state means 3rd energy level. 

𝐸𝐸3 =
𝐸𝐸1

𝑛𝑛2 =
−13.6

9
= −1.51 eV 

49 (a) 
Number of radial nodes = (𝑛𝑛 − 𝑙𝑙 − 1) 
For 3𝑠𝑠, 𝑛𝑛 = 3, 𝑙𝑙 = 0(number of radial node=2) 
For 2𝑝𝑝, 𝑛𝑛 = 2, 𝑙𝑙 = 1(number of radial node=0) 

50 (c) 
S in SCl4 is 𝑠𝑠𝑝𝑝3𝑟𝑟-hybridized and possesses see-
saw structure whereas SiCl4 is tetrahedral. 

S

Cl
Cl

ClCl  
51 (c) 

CO3
2− has the following structure 

C

O

-
O O

- C

O

O O
- C

O

-
O O  

It contains only covalent bonds 
52 (d) 

Hydrogen bond is formed between molecules of 
compounds having O, F and N with H. 

H O H
(a)

CH2OH

CHOH

CH2OH
glycerol     (b)

H F
hydrogen f luoride

(c)

H S H
hydrogen sulphide

(d)  
∵ H2Sdoes not have O, F or N. 
∴ It does not form hydrogen bond. 

53 (a) 
𝑤𝑤 = 22 g;  𝑉𝑉 = 1 litre, 𝑇𝑇 = 298 K 

using        𝑃𝑃𝑉𝑉 =
𝑤𝑤
𝑚𝑚

𝑅𝑅𝑇𝑇                       (for CO2) 

𝑃𝑃 × 1 =
22
44

× 0.0821 × 298 

∴ 𝑃𝑃CO 2 = 12.23 atm 
∴ 𝑃𝑃in  bottle = 𝑃𝑃CO 2 + atm. pressure 
                         = 12.23 + 1 = 13.23 atm 

54 (a) 

As the system is closed and insulated, no heat 
enter or leave the system, 𝑃𝑃𝑃𝑃, 𝑞𝑞 = 0 
∴ ∆𝐸𝐸 = 𝑞𝑞 + 𝑘𝑘 = 𝑘𝑘 

55 (b) 
Eq.(b) shows largest phase change 𝑃𝑃𝑃𝑃,gas → solid 

56 (b) 
Acids liberate CO2 from bicarbonates. 

57 (a) 
Oxidation number in elemental form is zero. Co-
valency is two because of S−S−S−S−chain. 

58 (c) 
KCN + AgCN ⟶ KAg(CN)2 
                                      (Complex formation) 
CN−also acts as reducing agent. 

59 (b) 
Metals in finely divided state possess larger 
surface area and are more reactive. 

60 (c) 
Mg2+is smallest cation; Cl− is larger than F−. 

61 (a) 
Chain silicates Double chain silicates can be 
formed when two simple chains are joined 
together by shared oxygens. These minerals are 
called amphiboles, and they are well known. The 
most numerous and best known amphiboles are 
the asbestos minerals. These are based on the 
structural unit (Si4O11)𝑛𝑛

6𝑛𝑛−. The structure of 
amphiboles is 

(Si4O11)n6n-
    chain

Stricture of  amphiboles (Si4O11)n6n-
 

62 (a) 
Sn(𝑙𝑙)  +  2Cl2(g)  ⟶ SnCl4(g) 

63 (d) 
Electron donors are bases. Since, electron density 
is highest at  

N

H  (Piperidine), hence, it is most basic. 
64 (c) 

This is electrophilic addition of HCN 
molecular across C ≡ C in presence of vinyl 
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cyanide. 
CH 
||| 

CH + HCN
Ba (CN )2�⎯⎯⎯⎯� CH2 

|| 
CHCN 
                                     Vinyl cyanide 

66 (d) 
In electrostatic precipitator, the electrode plate is 
positively charged. Thus, the particulates acquire 
negative charge and are attracted by the negative 
electrode plate 

67 (d) 
In triclinic lattice, the eight lattice points are 
located, one each at the corners of triclinic lattice. 
Also 𝑎𝑎 ≠ 𝑏𝑏 ≠ 𝑑𝑑 and 𝛼𝛼 ≠ β ≠ 𝛾𝛾. There is no planes 
and no axes. Thus, triclinic lattice has no rotation 
of symmetry.  

69 (c) 
𝐾𝐾2𝑆𝑆𝑂𝑂4 → 2𝐾𝐾+ + 𝑆𝑆𝑂𝑂4

2− 
It given 3 ions, hence , the van’t Hoff factor = 3. 

70 (b) 
𝑁𝑁1𝑉𝑉1 = 𝑁𝑁2𝑉𝑉2 
Given, 𝑁𝑁1 = 10 N HNO3, 𝑁𝑁2 = 0.1 N HNO3 
𝑉𝑉1= 10 mL, 𝑉𝑉2 =? 
∴   10 × 10 = 0.1 ×  𝑉𝑉2 

∴             𝑉𝑉2   =
10 ×  10

0.1
 

                         = 1000mL  
∴  10 mL water is already there in solution.  
∴  Water to be added =1000-10  
                                            =990mL 

71 (b) 
Mg lie above Cu in electrochemical series and 
hence, Cu electrode acts as cathode 
𝐸𝐸cell

° = 𝐸𝐸Cu 2+/ Cu
° = 𝐸𝐸Mg 2+/ Mg

°  

∴ 2.70 V = 0.34 − 𝐸𝐸Mg 2+/Mg
°  

∴ 𝐸𝐸Mg 2+/ Mg
° = −2.36 V 

72 (c) 
Since rate constant = 1.0 × 107 mol litre−1sec−1 
∴ Zero order reaction. 
For zero order 
𝑡𝑡 = 𝑥𝑥

𝐾𝐾
= concentration  used

rate  constant
                         … (i) 

∵ 0.05 mL has 3 × 10−6mole of H+ 

∴ 1000 mL has
3 × 10−6 × 103

0.05
= 0.6 × 10−1mol/litre of H+ 

∴ By Eq. (i),  𝑡𝑡 = 0.6×10−1

1×107 = 6 × 10−9second 

73 (b) 
for two-third of a reaction , 

[𝐴𝐴]0 = 𝑎𝑎, [𝐴𝐴] = 𝑎𝑎 −
2
3

𝑎𝑎 =
𝑎𝑎
3

 

𝑡𝑡2/3 =
2.303

𝑘𝑘
𝑙𝑙𝑃𝑃𝑘𝑘

[𝐴𝐴]0

[𝐴𝐴]
 

=
2.303

𝑘𝑘
𝑙𝑙𝑃𝑃𝑘𝑘

𝑎𝑎
𝑎𝑎
3

=
2.303

𝑘𝑘
log 3 

𝑡𝑡2/3 =
2.303 × 0.4771

5.48 × 10−14 = 2.01 × 1013𝑠𝑠 

74 (b) 
Emulsion are the class of colloids having liquid 
dispersed in liquid. 

75 (c) 
A mineral containing phosphates oscerium, 
thorium and other rare earths, with some 
occluded helium. 

76 (d) 
All are magnetic ores. 

77 (a) 
Neon is Greek language signifies ‘new’. 

78 (d) 
The temperature of the slag zone in the 
metallurgy of iron using blast furnace is 800-
1000°C. 

79 (b) 

Ag2O
∆
→  2Ag +

1
2

O2 

80 (b) 
A carbon atom which is attached by four different 
group is called an asymmetric carbon atom or 
chiral centre 
HOOC(CHOH)2COOH has two asymmetric carbon 
atom 

HOOC CH

OH

CH

OH

COOH
* *

 
82 (a) 

Oxidation of glycerol by KMnO4 is violent. 
83 (b) 

OH

Conc. H2SO4

sulphonation

OH

HO3S

OH

NO2

Conc.HNO3
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First sulphonation is the means to block para 
position and to reduce the reactivity of  
phenolic ring against strong oxidising agent 
HNO3. (The use of conc. HNO3 over phenol 
causethe oxidation of ring mainly). The strong 
acidic medium in second step cause 
desulphonation (ipso mechanism) also.  

84 (c) 
Acidic order is: CH3COOH > 𝐶𝐶H3CH2COOH >
C6H5OH > C2H5OH. 

85 (a) 
Cyanides are hydrolysed either by alkali or acid to 
give carboxylic acid. 

𝑅𝑅 − CN + 2H2O
NaOH
�⎯⎯� 𝑅𝑅 − COOH + NH3 

86 (b) 
Due to +ve𝐼𝐼𝐸𝐸in alkylamines and resonance in 
C6H5NH2. 

87 (c) 

Starch 
Dil .HCl
�⎯⎯⎯� C6H12O6 

88 (b) 
Thermosetting plastics are polymers prepared 
from semifluid polymers with low molecular 
masses by heating in a mould. They have 
excessive cross linking between the chains 
forming three dimensional networks of bonds.  

89 (d) 
Perlon or nylon-6 is obtained by the condensation 
of only one type monomer units (caprolactam), so 
it is a homopolymer. 

90 (d) 
Analgesics are used for relieving pain.  Ibuprofen, 
naproxen, aspirin and diclofenac sodium all are 
examples of non-narcotic analgesics. Valium is 
used for relieving tension and mental stress, so it 
is a tranquillizer, not analgesic. 

91 (b) 
Largest herbarium in India is Central National 
Herbarium (Indian Botanical Garden) at Sibpur, 
Kolkata (WB) 

92 (b) 
Species is group of interbreeding populations 
according to biological concept of species 
(proposed by Mayr) and new species is formed 
from existing species 

93 (c) 
Taxonomic aid monograph is treatise having 
complete information about a particular rank 
level of a taxonomic category. Key or taxonomic 
key contain list of traits or characters and their 

alternate which are helpful in taxonomic studies. 
Catalogue registers the species present in a 
particular place with brief description 

94 (b) 
Plasmid is a small, autonomously independent, 
self-replicating extranuclear DNA, imparting 
certain factors to some bacterium. It is carried by 
the bacterium in addition to its genomic DNA. 

95 (d) 
All are correct except (d). Noctiluca is a 
colourlessdinoflagellate. This alga is famous for 
bioluminescence. 
Noctiluca (the night light) is a 
colourlessdinoflagelate, which is an important 
constituent of coastal plankton of both 
temperature and tropical seas. This alga is famous 
for bioluminescence as it was the first 
dinoflagellate where bioluminescence was 
reported 
The cellular slime moulds have the characters of 
both plants and animals. The reproductive phase 
is plant-like, as the spores have a cell wall 
composed of cellulose. However, vegetative phase 
is animal like having no cell wall and feeding like 
Amoeba 

96 (b) 
Each microsporophyll has two microsporangia on 
the abaxial surface. In microsporangium, are 
developed. 

97 (c) 
Cycas are heterosporous and in additions, 
produce highly specialised complex reproductive 
and dispersal structure called seeds. Cycas is also 
a dioecious plant. Dioecius plants are unisexual, 
having male and female reproductive organs on 
different individual (plants) 

98 (a) 
Bat belongs to order - Chiroptera, class - 
Mammalia. 

99 (d) 
Vestibular Bartholin glands are the accessory 
glands associated with the female reproductive 
system. The glands are located subcutaneously 
within the wall of the vaginal opening and secrete 
lubricating fluid, into the vestibule and vaginal 
opening during coitus. 

100 (b) 
In bilaterally symmetrical animals, the response 
to external stimulus is quicker and more precise 

101 (d) 
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In several members of Compositae (i.e., 
Taraxacum, Tragopogon), Dipsacaceae, 
Vallerianaceae, the calyx is modified into hairy 
pappus. It helps the fruit to float in air by 
parachute mechanism. 

102 (d) 
Tracheophytes are the plants which have vascular 
bundles. It includes pteridophytes, gymnosperms 
and angiosperms. Atrachenophytes are the plants 
which have no vascular bundles. 

103 (a) 
Nutation movements are shown by tendrils, 
which get spirally coiled due to more growth on 
outer side. 

104 (d) 
Most of the petrocrops belong to family-
Euphorbiaceae, Apocyanaceae and 
Asclepiadaceae. The plants of these families 
convert a substancial amount of the 
photosynthetic products into latex. 

105 (d) 
Sclerenchyma is composed of dead cells. The cell 
wall is heavily thickened due to deposition of 
lignin. 
According to histogen theory, periblem is the 
middle dermatogen, which gives rise to cortex of 
root and stem. 
Tracheids are most primitive type of conducting 
elements in xylem. The xylem of gymnosperms 
consists of tracheids only. Companion cells are 
thin-walled elongated cells in phloem. They are 
living, contain dense protoplasm and large 
elongated nucleus. 
Cork is produced by a number of plants. However, 
it is commercially obtained from the cork oak tree 
(Quercussuber). 

106 (c) 
The secondary meristem initiates radial growth. 

107 (d) 
A-Fat storage area 
B-Nucleus 
C-Plasma membrane 

108 (a) 
Ciliated columnar epithelium comprises columnar 
cells, which have cilia on the free surface. This 
epithelium lines most of the respiratory tract and 
fallopian tube (oviducts). It also lines the 
ventricles of the brain and the central canal of the 
spinal cord. It is also present in tympanic cavity of 
middle ear and auditory tube. 

109 (a) 

Protein synthesis is also known as translation. 
Protein synthesis takes place in ribosomes. 

110 (a) 
𝑡𝑡RNA has amino acid binding site at the 3’ end 
having CCA codon. It looks like clover leaf in two 
dimensional structure and have anticodon site on 
anticodon loop. 

111 (d) 
In the solid state, an amino acid ordinarily 
exist as Zwitter ion, which is formed by the 
transfer of protons from 
α − COOH group to − NH2 group. Essential 
amino acids are those, which our body can 
not manufacture of its own that’s why these 
are required in diet, while non-essential 
amino acids required in diet, while non-
essential amino acids are those, which are not 
required in our diet essentially. 

112 (b) 
Certain proteins form enzymes, some coenzymes 
and many hormones (insulin, parathormone) and 
regulate metabolism. They are called functional 
proteins 

113 (d) 
The interphase, as called the resting phase, is the 
time during which the cell is preparing for 
division by undergoing both cell growth and DNA 
replication. 
It is the phase between two successive M-phases 
The interphase is divided into three further 
classes 
G1-phase (Gap 1), S-phase (synthesis) and G2-
phase (Gap 2) 

114 (d) 
S-phase is the sub-phase between G1-phase and 
G2-phase, during which DNA synthesis or 
replication takes place. 
In animal cells, during the S-phase, DNA 
replication begins in the nucleus and the centriole 
duplication in the cytoplasm. The amount of DNA 
per cell doubles in the nucleus. If the initial 
amount of DNA is denoted as 2C, then it increases 
to 4C. However, there is no increase in the 
chromosome number 

115 (a) 
Loss of water in liquid phase from the margin and 
tips of leaves in many herbaceous plant is 
referred to as guttation. Bergerstein first studied 
the phenomenon of guttation in 1887. Guttation is 
not observed in all plants, it is observed in cereals 
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like wheat, maize, oat, etc. 
116 (a) 

The rate of transpiration can be measured by 
Farmer’s protometer or Ganong’sphotometer. 
These are based on the assumption that the 
rate of transpiration is nearly equal to the 
rate of absorption of water. The opening and 
closing of stomata are measured by 
porometer.  

117 (b) 
Limiting plasmolysis is the first stage of 
plasmolysis, during which the pressure on the 
wall is reduced and the wall contracts causing the 
reduction in cell wall simultaneously. During the 
second stage, the protoplast withdraws itself from 
the corners. This stage is known as incipient 
plasmolysis. Due to continued exosmosis, 
protoplasts shrink further and withdraws from 
the cell wall except on or few points. This is the 
last stage and is called evident plasmolysis 

118 (b) 
Nitrogen is a limiting nutrient for both natural 
and agricultural ecosystems 

119 (d) 
Hydroponics is a usefull technique in the areas 
having thin, infertile and dry soils. By this method, 
essential elements were identified and their 
deficiency symptoms were discovered 

120 (b) 
C4pathway is seen in angiosperms (dicot and 
monocots). It is absent in the lower forms of 
plants, like Pteridophyta or Bryophyta or algae 

121 (b) 
ATP is synthesised by cells (in mitochondria and 
chloroplasts) and the process is named as 
phosphorylation. Photophosphorylation is the 
synthesis of ATP from ADP and inorganic 
phosphate in the presence of light. When the two 
photosystems work in a series, first PS-II and then 
the PS-I, a process called non-cyclic 
photophosphorylation occurs. The two 
photosystem are connected through an electron 
transport chain, as seen earlier- in the Z scheme. 
Both ATP and NADPH + H+ are synthesised by 
this kind of electron flow. When only PS-I is 
functional, the electron is circulated within the 
photosystem and the phosphorylation occurs due 
to the cyclic flow of electrons 

123 (c) 
Respiration and respiratory quotient is measured 

by respirometer 
124 (b) 

Diagram (A) is showing the heterophylly in 
larkspur showing, different shapes in leaves of the 
some plants due to difference in the maturity, i.e., 
at juvenile and at adult phase respectively. 
Diagram (B) is showing heterophylly in buttercup, 
difference in shape of leaves of the same plant in 
different environment (R) terrestrial and water 
habitat, respectively 

125 (a) 
Cytokinin promotes the nutrientmobilisation, 
which helps in the delay of leaf senescence 

126 (b) 
In plants, some movements occur due to change 
of turgor pressure in cells particularly at the base 
of petiole of leaves and flowers. This turgor 
pressure change is related with change in osmotic 
pressure. 

127 (b) 
Lacteals are found in villi. These are many 
intestinal lymph vessels that absorb fat from 
digested food. 

128 (d) 
Dental formula is the number of teeth one half of 
upper jaw divided by teeth one half of lower jaws. 
Rat dental formula 1003

1003
= 16 

129 (d) 
Alveoli (thin, irregular-walled and vascularized 
bag-like structure at the end of bronchiole) are 
the primary sites of exchange of gases. O2and CO2 
are exchanged in these sites by simple diffusion 
mainly based on pressure/concentration gradient. 
Solubility of the gases as well as thickness of the 
membranes involved in diffusion are also some 
important factors that can affect the rate of 
diffusion. Reactivity of the gases does not affect 
the rate of alveolar diffusion. 

130 (a) 
Dissociation curve of haemoglobin shows oxygen 
tension and % saturation of haemoglobin with 
oxygen. Normally dissociation curve is sigmoid or 
S-shaped. 

131 (c) 
Bundle of His is a network of muscle fibres found 
in between two ventricles. 

132 (c) 
The largest RBCs are found in amphibians 
(𝐴𝐴𝑚𝑚𝑝𝑝ℎ𝑃𝑃𝑢𝑢𝑚𝑚𝑎𝑎) of 70 − 80μ. In mammals, largest 
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RBCs are found in elephant of 9.4 μ. The RBCs of 
man are 7.5 − 8 μ in size. 

133 (b) 
Ornithine cycle or urea cycle takes place in the 
liver cells by which urea is produced from the 
deaminated excess amino acids. 

134 (a) 
In mammals, main excretory product is urea (20-
30 gm). 

135 (b) 
Uric acid, a normal waste product of nucleic acid 
metabolism, is ordinary excreted in urine without 
any problems. However, when blood levels of uric 
acid rise excessively (due to its excessive 
production or slow excretion), it may be 
deposited as needle-shaped urate crystals in the 
soft tissues of joints. An inflammatory response 
follows, leading into an agonizingly painful attack 
of gouty arthritis (gowte) or gout. 

136 (d) 
The 9th  or sacral vertebra of frog is acoelous and 
highly specialised. The anterior face is convex for 
this  give greater strength to them, it would be 
given if its anterior end are hollowed out, the 
transverse process are stout and downwardly 
directed. The ileum of the pelvic girdle articulates 
with the transverse process of 9th  vertebrae. 

137 (b) 
A transverse ligament is found in atlas. It divides 
the neural foramen of atlas into a smaller anterior 
(front) odontoid fossa and a posterior, larger 
vertebral foramen. 

138 (c) 
The action potential in the sarcolemma causes the 
release of Ca2+ions in the sarcoplasm. Increase in 
the Ca2+ level leads to the binding of Ca2+ with a 
sub unit of troponin on the actin filaments and 
thereby removes the masking of actin sites for 
myosin 

139 (c) 
Bowman’s glands, present in the lining of 
nasal epithelium, secretes mucus. All 
odoriferous materials give off chemical 
particles, which are carried into the nose with 
inhaled air and stimulate the nerve cells of 
the olfactory region when dissolved in this 
mucus. 

140 (b) 

A wave of action potential is termed as a nerve 
impulse. 
When a nerve fibre receives stimulus inside the 
cell, plasma membrane become positively charged 
with respect to outside. The change in polarity 
across the plasma membrane is known as an 
action potential. The membrane with this 
reversed polarity across it is said to be 
depolarized. The reversed polarity then passes a 
wave along the nerve fibre. This wave of reversed 
polarity or dipolarisation (action potential) 
moving down an axon is called a nerve impulse 

141 (b) 
Hyposecretion of growth hormone (GH) from 
anterior pituitary causes dwarfismduring the 
skeletal growth period (i.e. during childhood). 
The individual is of short stature but is will 
proportioned and is without any mental 
deficiency.  

142 (d) 
Somatotrophin or growth hormone (GH) is 
secreted from anterior pituitary. It is most 
important stimulant of proper normal growth 
body. It promotes biosynthesis of DNA, RNA and 
proteins in all body cells.  It stimulates cellular 
growth and proliferation, growth and repair of 
bone muscles and connective tissue. 

144 (a) 
Strobilanthuskunthiana also called NeelaKuranji 
in local language. It is found in Kerala, 
Maharashtra, Tamil Nadu. It reproduce once in 12 
yr 
Last time it was reproduced in Sept-Oct, 2006 and 
produced blue flower in massive quantity. It 
attracted tourist because all of the area appeared 
blue 

145 (a) 
Pollen grain stored at −196°C which is the 
temperature of liquid nitrogen. In that 
temperature the sperm can also be stored. Such 
stored pollen can be used as pollen banks, similar 
to seed bank in crop breeding experiment 

146 (b) 
The mega-gametophyte or female gametophyte 
also called embryo sac, is mostly a 7-celled 
structure. 

147 (a) 
In dehydration there is less amount of water. In 
less amount of water the seed’s enzyme can’t 
works so there is no germination. Dormancy is the 
time period in which seed can’t grow due to 
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undevelopmentof embryo or lacking of other 
necessary condition for growing 

148 (c) 
Amnion is an extra embryonic membrane that 
surrounds embryo in reptiles, birds and 
mammals. It provides a kind of private aquarium 
to the embryo and protects it from mechanical 
shock and desiccation 

149 (a) 
Internally, the breast consists of the glandular 
tissue forming mammary glands, the fibrous 
tissue (connective tissue) and the fatty or adipose 
tissue. Mammary glands are modified sweat 
glands 

150 (c) 
Holoblastic cleavage is complete division of 
zygote, e.g., frog. 

151 (d) 
Spermatogonium (2n) 
↓ 
Primary spermatocytes (2n) 
↓ meiosis-I 
Secondary spermatocytes 
↓ meiosis-II 

Spermatids 
  speriogenesis   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� Spermatozoa 

 
152 (a) 

Femidom term is used the female condoms 
154 (c) 

Genetic counselling is the giving of information 
and advice about the risk of genetic diseases like 
colour blindness, haemophilia, albinism and 
outcomes.Genetic screening is a part of genetic 
counselling, which includes parental diagnosis 
(like amniocentesis),carrier diagnosis and 
predictive diagnosis.  

155 (d) 
Trisomy stands for 2n+1. 
Chromosomal disorders are caused due to excess, 
absence or abnormal arrangement of one or more 
chromosomes. 

Sometimes the chromatids fail to segregate during 
cell division, resulting in gain or loss of a 
chromosome. This is called aneuploidy 
Aneuploidy is also called heteroploidy 
Aneuploidy is of two kinds 
(i) Hyperploidy (ii) Hypoploidy 

Aneuploidy

      Hyperploidy

When there is gain of      chromosome

       Hypoploidy
When there is loss of         chromosome

Trisomic
(2n + 1)

Tetrasomic  (2n + 2)
    Monosomic       (2n - 1)

One chromosome    devoid of  its
  homologue site

    Nullisomic       (2n -2)

Complete def icient   of  homologue
    chromosome

 
156 (a) 

Colour blindness and haemophilia are diseases 
caused by X-linked recessive genes. Colour 
blindness involving faulty perception of red and 
green light and follows an X-linked pattern of 
inheritance. 

157 (d) 
Tetracycline interferes with the attachment of 
tRNA carrying the amino acid to the mRNA-
ribosome complex preventing the addition of 
amino acids to the growing polypeptide chain. 
Streptomycin interferes with the initial steps of 
protein synthesis by changing the shape of 30S 
portion of 70S prokaryotic ribosome. 

158 (b) 
Point mutation is the exchange of single 
nucleotide base pair. 
Mutation 
Sudden inheritable change in genetic material is 
called mutation. There are two types of mutation 
(i) Point Mutation It is the exchange of a single 
base pair in the gene. e.g., sickle-cell anaemia 
(point mutation in β-globin chain result in change 
of glutamine to valine) 
(ii) Frame Shift MutationIt is change in the genetic 
reading of the frame due to 
Insertion It is the addition of one or more 
nucleotides in the DNA segment. Insertion of 
three or its multiple bases do not change the 
reading frame but add a new amino acid 
Deletion It is the removal of one or more 
nucleotides from the DNA segment. Deletion of 
three or its multiple bases do not exchange the 
reading frame but remove one or more amino 
acids 
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These forms the genetic bases of proof that codon 
is a triplet and it is read in contiguous manner 

159 (a) 
Theory of continuity of germplasm was give by 
August Weismann (1834-1914). 
Theory of continuity of germplasm by August 
Weismann (1834-1914). A German biologist, was 
the main opposer of the inheritance of acquired 
characters. He put forward the theory of 
continuity of germplasm. According to Weismann, 
the characters influencing the germ cells are only 
inherited. There is a continuity of germplasm 
(protoplasm of germ cells) but the somatoplams 
(protoplasm of somatic cells) is not transmitted to 
the next generation. Hence, it do not carry 
characters to the next generation. Weismann cut 
off the tails of rats for as many as 22 generations 
and allowed them to breed, but tailless rats were 
never born 

160 (b) 
A-1400, B-East and Central Asia, C-100000, D-
40000 

161 (c) 
Computerized axial tomography (CAT) is 
specialized technique for study of various parts 
inside the skull and location of any pathological 
condition. 

162 (c) 
Intermediate host of Wuchereria is female Culex 
mosquito 

163 (b) 
Cyclosporin is an immuno suppressive drug 
obtained from fungus. It is used for organ 
transplant patients. 

166 (c) 
All statements are correct Fresh spores of Bt are 
mixed with water and sprayed on plants such as 
brassicas and fruit trees 

167 (b) 
Harmful insects and pests can be controlled 
through biological control by the introduction of 
their natural predators. The major difficulty in 
this control is that the predator does not always 
survive when transferred to a new environment. 

170 (c) 
In recombinant DNA technology, a desired 
segment of DNA or a gene is made to combine 
with the DNA of an organism where it will 
multiply and produce its copies.  Plasmids and 
viruses are the most commonly used cloning 

vectors in recombinant DNA technology. 

171 (c) 
The uptake of foreign DNA or transgenes by plant 
cells is called transformation.  A variety of 
techniques have been used to introduce 
transgenes into plant cells, these can be grouped 
into the following two categories – (i) 
Agrobacterium – mediated and (ii) direct gene 
transfers.  Agrobacterium tumefacies mediated 
transformation eliminates the need for 
regeneration from tissue explants.  

172 (b) 
In 1983, an American company Eli Lilly 
synthesized artificial insulin with the help of 
plasmids of Escherichia coli.  It was named as 
humulin.  Since then, genetically engineered E. 
coli bacteria are being used to produce human 
insulin. 

173 (b) 
Differences between weather and climate 

Weather Climate 
It is a short term 
property of the 
atmosphere. 
 
Weather changes 
from place to place. 
Weather changes 
have little impact 
on flora and fauna 
of a place. 
Changes in 
weather occur 
from time to time 

It is the long term 
property of the 
atmosphere. It is 
average weather. 
Climate is same 
over larger area. 
Climate 
determines the 
flora and fauna of 
a place. 
Climate remains 
the same over a 
long period of 
time 

 

174 (d) 
A bell-shaped polygon indicates a moderate 
proportion of young to old. As the rate of growth 
becomes slow and stable, the pre-reproductive 
age group become more or less equal in size and 
post reproductive group remaining as the 
smallest. 

175 (c) 
Living organisms. 
The components of an ecosystem may be divided 
into two main types, i.e., Biotic component 
comprising the various kinds of living organisms 
and Abiotic component consisting of 
environmental factors 
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Components of  Ecosystem

Biotic Abiotic

Producer Consumer Decomposer

Air Water Solar radiation Temperature Soil  
176 (b) 

Vertical distribution of different species 
occupying different levels is called stratification. 
For example, in forest ecosystem, trees occupies 
the top vertical strata, shrubs occupies the second 
and herbs, grasses occupies the bottom layer. It is 
not a functional unit of an ecosystem 

177 (d) 
Three- fourth surface of earth (about 71% of 
total) is occupied by ocean, which contains 97.5% 
of total water. This is marine water with about 
3.5% salt contents. Rest water, i.e., 2.5% is fresh 
water, which occurs on land. Most amount of this 
water (about 1.97%, i.e., more than 70% of 
world’s total freshwater) occurs as frozen polar 
ice caps and glaciers and 0.5% freshwater occurs 
as source water. 

178 (d) 
A taxon is critically endangered when it is facing 

an extremely high risk of extinction in the wild in 
the near future. 

179 (d) 
E.coli  resides in the large intestine of human. 
Therefore, if these are present in water supply, it 
can be guessed that water supply has been 
contaminated by sewage. 

180 (c) 
A-Discharge corona, B-Negatively charged wire, C-
Dust particle, D-Collection plate grounded. 

 

 


