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1 (b)

Let the change in position of the body due to additional force is 𝑥.

So,   𝐹 =
1

2
𝑘 𝑥∴   𝑥 =

2𝐹𝑘
3 (a)𝑙 =

𝐹𝐿𝐴𝑌 ∴ 𝑙 ∝ 1𝑟2 [𝑌,𝐿 and 𝐹 are constant]𝑖.𝑒. for the same load, thickest wire will show minimum elongation. So graph 𝐷 represent 

the thickest wire

4 (a)𝑙 =
𝐿2𝑑𝑔

2𝑌 =
(10)2 × 1500 × 10

2 × 5 × 108
= 15 × 10-4𝑚

5 (d)𝜏𝑥 =  
𝜋𝜂𝑟4

2𝑙  θ𝑥   and   τ𝑦 =   
π𝜂(2𝑟)4

2l
θ𝑦

Since,      𝜏𝑥 =   𝜏𝑦,∴   θ𝑥 = 16θ𝑦    or  
θ𝑥θ𝑦 = 16

6 (a)𝐹 = ―5𝑥 - 16𝑥3 = ― (5 + 16𝑥2)𝑥 = ―𝑘𝑥∴ 𝑘 = 5 + 16𝑥2

Work done, 𝑊 =
1

2
𝑘2𝑥2

2 -
1

2
𝑘1𝑥2

1

=
1

2
[5 + 16(0.2)2](0.2)2

-
1

2
[5 + 16(0.1)2](0.1)2

= 2.82 × 4 × 10-2
- 2.58 × 10-2 = 8.7 × 10-2𝐽

7 (b)

When a wire is stretched work is done against the interatomic forces. This work is stored 

in the wire in the form of elastic potential energy.𝑊 =
1

2
× stress × strain × volume of wire
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Also, when strain in small, ratio of longitudinal stress to corresponding longitudinal strain 

is called Young’s modulus of material of body.𝑌 =
longitudinal stress

longitudinal strain∴𝑊 =
1

2
× stress ×

stress

Y
× volume

=
(stress)2 × volume

2𝑌
8 (b)

According the Hooke’s law modulus of elasticity E. 

=
Stress

Strain
= Constant 

Hence, if stress is increased, then the ratio of stress to strain remains constant.

9 (c)

Work done is stretching a wire,𝑈 =
1

2
×

𝑌𝐴𝑙2𝐿
=

1

2
×

2 × 1011 × 3 × 10-6 × (1 × 10-3)2

4
= 0.075 J

10 (a)𝜂 =  
𝑌

2(1 + 𝜎)
,         𝜎 = 0 

∴   𝜂 =
𝑌
2

=  
6 × 1012

2 
= 3 × 1012 Nm-2

11 (a)𝐹 = 2000𝑁,𝐿 = 6𝑚, 𝑙 = 0.5𝑐𝑚, 𝐴 = 10-6𝑚2𝑌 =
𝐹𝐿𝐴𝑙 =

2000 × 6

10-6 × 0.5 × 10-2
= 2.35 × 1012𝑁/𝑚2

12 (a)

Energy density = 
1

2
 stress × strain

= 
1

2
stress ×

stress𝑌 =
(stress)2

2𝑌 ∝ 1𝐷4 

Now ,   
𝑢𝐴𝑢𝐵 =

𝐷4𝐵𝐷4𝐴 = (2)4 = 16

13 (a)

If (𝐴) is the area of cross-section and 𝑙 is the length of rope, the mass of rope, 𝑚 =
𝐴𝑙𝜌 . As the 

weight of the rope acts at the mid-point of the rope.

So, 𝑌 =
𝑚g𝐴 ×

(𝐼/2)∆𝑙∆𝑙 =
𝑚g𝑙
2𝐴𝑌 =

𝐴𝑙𝜌g𝑙
2𝐴𝑌 =

g𝜌𝑙2

2𝐴𝑌 

Or ∆𝑙 =
9.8 × 1.5 × 103 × 82

2 × 5 × 106 = 9.6 × 102m

14 (a)
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Assume original length of spring  = 𝑙𝑚g = 𝑘𝑥𝑘1(60) = 𝑘2(𝑙 - 60) =  𝑘𝑙∴    𝑚g = 𝑘1 = (7.5) according to question 

And  mg = 𝑘2 = (5.0)∴    𝑘1 =
𝑘𝑙
60

, 𝑘2 =
𝑘𝑙𝑙 - 60

 𝑘1𝑘2
=

5.0

7.5
=

𝑙 - 60

60⇒  
2

3
=

𝑙 - 60

60∴   𝑙 = 100 cm 

And  𝑘𝑥 = 𝑘1 × 7.5 

 𝑘𝑥 = (5𝑘
3

) × 7.5 ∴   𝑥 = 12.5 cm

15 (c)𝐾 =
𝐹𝑙  and 𝑊 =

1

2
𝐹𝑙 =

1

2
𝐾𝑙 × 𝑙 =

1

2
𝐾𝑙2

16 (c)

For twisting, Angle of shear 𝜙 ∝ 1𝐿𝑖.𝑒. if 𝐿 is more then 𝜙 will be small

17 (b)

2𝜋 𝑚𝑘 = 0.6    …(i) and 2𝜋 𝑚 + 𝑚′𝑘 = 0.7    …(ii)

Dividing (ii) by (i), we get (7

6
)2

=
𝑚 + 𝑚′𝑚 =

49

36𝑚 + 𝑚′𝑚 - 1 =
49

36
- 1⇒𝑚′𝑚 =

13

36⇒𝑚′ =
13𝑚
36

Also 
𝑘𝑚 =

4𝜋2

(0.6)2

Desired extension =
𝑚′𝑔𝑘 =

13

36
×

𝑚𝑔𝑘
13

36
× 10 ×

0.36

4𝜋2
= 3.5 𝑐𝑚

18 (a)𝐿 =
𝑃𝑑𝑔 =

106

3 × 103 × 10
=

100

3
= 34𝑚

19 (d)

Equal stress𝐹1𝐴1
=

𝐹2𝐴2
⇒𝐹1𝐹2

=
0.1

0.2
=

1

2
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. B A A A D A B B C A

Q. 11 12 13 14 15 16 17 18 19 20

A. A A A A C C B A D B
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