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1 (c)𝑊 =
1

2

𝑌𝐴𝑙2𝐿 ⇒0.4 =
1

2
×
𝑌 × 1-6 × (0.2 × 10-2)

2

1∴ 𝑌 = 2 × 1011𝑁/𝑚2

2 (d)

Elastic potential energy per unit volume 

= 
1

2
 stress ×  strain = 

1

2
(𝑌 × strain) × strain = 

1

2
𝑌𝑥2

3 (a)𝑌 =
𝐹𝑉𝐴2∆𝑙  

∆𝑙 ∝ 1𝐴2
  or  ∆𝑙 ∝ 1𝐷4∴  

∆𝑙𝐴∆𝑙𝐵 =
𝐷4𝐵𝐷4𝐴 =  

14

(1

2)
4

= 16

𝑌 =
𝐹𝐴  ×

𝑙∆𝑙  

Now, 𝑉 = 𝐴𝑙  or 𝑙 𝑉𝐴 ∴   𝑌 =
𝐹𝑉𝐴2∆𝑙 

4 (c)∆𝑙 =
4𝐹𝑙𝜋𝐷2𝑌

= 
4 × 30 × 2 × 7

22 × (3 × 10-3)
2

× 1.1 × 1011

     = 7.7 × 10-5m = 0.077mm 

6 (d)

Increase in tension of wire = 𝑌𝐴𝛼∆𝜃
= 8 × 10-6 × 2.2 × 1011 × 10-2 × 10-4 × 5 = 8.8 𝑁

7 (b)𝑌𝑠 =
𝐹𝑙𝑠𝐴𝑠∆𝐿𝑠

And   𝑌𝐶 =
𝐹𝐿𝐶𝐴𝐶∆𝐿𝐶 
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∴   
𝐿𝐶𝐿𝑆  =  

𝑌𝐶𝐴𝐶∆𝐿𝐶𝐹𝑌𝑆𝐴𝑆∆𝐿𝑆𝐹 = (𝑌𝐶𝑌𝑆)(𝐴𝐶𝐴𝑆)(∆𝐿𝐶∆𝐿𝑆)

Here,   
𝐴𝐶𝐴𝑆 = 2,

∆𝐿𝐶∆𝐿𝑆 = 1,
𝑌𝐶𝑌𝑆 =

1.1

2
 ∴   

𝐿𝐶𝐿𝑆 =
1.1

2
 × 2 × 1 = 1.1

8 (c)

Potential energy stored in the rubber cord catapult will be converted into kinetic energy of 

mass

1

2
𝑚𝑣2 =

1

2

𝑌𝐴𝑙2𝐿 ⇒𝑣 = 𝑌𝐴𝑙2𝑚𝐿
=

5 × 108 × 25 × 10-6 × (5 × 10-2)
2

5 × 10-3 × 10 × 10-2
= 250𝑚/𝑠

9 (a)

Young’s modulus of a material is given by 𝑌 =
𝐹 × 𝐿𝐴 × 𝑙

For a perfectly rigid body,

 𝑙 = 0∴  𝑌 = ∞  (infinite)

10 (b)

Longitudinal strain 𝛼 =  
𝑙2 - 𝑙1𝑙1 = 10-3

                                       
𝑙2𝑙1 = 1.001

Poisson’s ratio,  𝜎 =  
lateral strain

longitudinal strai
=

𝛽𝛼 

Or    𝛽 =  𝜎𝛼 = 0.1 × 10-3 = 10-4 =
𝑟1 - 𝑟2𝑟1

Or    
𝑟2𝑟1

= 1 ― 10-4 = 0.9999

% increase in volume = (𝑉2 - 𝑉1𝑉1
) × 100

=(𝜋𝑟2
2𝑙2 - 𝜋2

1𝑙1𝜋𝑟2
1𝑙1 ) × 100 = (𝑟2

2𝑙2𝑟2
1𝑙1 - 1) × 100

= [(0.9999)2 × 1.001 ― 1] × 100 = 0.08%

11 (b)𝑈 =
𝐹2

2𝐾 =
𝑇2

2𝐾
12 (c)𝑌 =  

𝑀g𝑙𝜋𝑟2 × 𝑙 =  
4 × (3.1𝜋) × 2.0𝜋 × (2 × 10-3)

2
× 0.031 × 10-3

= 2 × 1011 Nm-2

13 (d)
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10 m column of water exerts nearly 1 atmosphere pressure. So, 100 m column of water 

exerts nearly 10 atmospheric  pressure, 𝑖𝑒, 10 × 105 Pa or 106 Pa.

14 (c)

Work done =
1

2
𝐹𝑙 =

𝑀𝑔𝑙
2

15 (c)𝑥 =
𝐹𝑘  

If spring constant is k for the first case, it is 
𝑘
2
  for second case.

For first case, 1 =
4𝑘                                                     ………..(i)

For second case, 𝑥′ =  
6𝑘/2

=
12𝑘                                  ……….(ii)

   Dividing Eq. (ii) by Eq. (i), we get 

                       𝑥′ =  
12/𝑘
4/𝑘 = 3 cm

16 (a)𝑌 =  
(𝑚g + 𝑚𝑙𝜔)𝑙𝜋𝑟2∆𝑙  

Or   ∆𝑙 =  
𝑚(g + 𝑚𝑙𝜔2)𝑙𝜋𝑟2𝑌

Or   ∆𝑙 =  
1(10 + 2 × 4𝜋2 × 4)2𝜋(1 × 10-3)

2
× 2 × 1011

Or   ∆𝑙 =  
(20 + 64 × 9.88)7

2 × 22 × 105

= 
4566.24

44 × 105 × 103 mm = 1 mm

17 (a)

In accordance with Hook’s law

18 (c)

Work done = 
1

2
𝐹 ×  extension 

  
=  

1

2
 ×  

𝑌𝐴𝐿  ×  1

=   
𝑌𝐴
2𝐿  

  |𝑌 =
𝐹 × 𝐿𝐴 × 1𝐹 =
𝑌𝐴𝐿                                            

20 (b)

As 𝜋θ = lϕ;so ϕ =  
0.4 × 30°

100
= 0.12°
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ANSWER-KEY

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

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

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

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