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1 (b)𝑌 =
𝐹𝐴 ×

𝐿𝑙     or  𝑙 =
𝐹𝐿𝐴𝑌    or 𝑙  ∝ 1/𝐴

2 (d)

Compressibility, 𝐾 =
1𝐵 =

∆𝑉𝑉∆𝑃∴       5 × 10-10 =
∆𝑉

100 × 10-3 × 15 × 106⟹   ∆𝑉 = 5 × 10-10 × 100 × 10-3 × 15 × 106

  =0.175 mL

Since, pressure increases, so volume will decrease. 

3 (d)

When no weight is placed in pan, and 𝑇2 shows some value, it means, the pan is not 

weightless and hence, the mass of the pan cannot be neglected.

4 (c)𝑙 =
𝐹𝐿𝐴𝑌 =

𝐹𝐿2

(𝐴𝐿)𝑌 =
𝐹𝐿2𝑉𝑌

If volume is fixed then 𝑙 ∝ 𝐿2

5 (c)

Depression in beam𝛿 =
𝑊𝐿3

4𝑌𝑏𝑑3

∴ 𝛿 ∝ 1𝑌
6 (d)

Breaking force = Breaking stress ×  Area of cross section of wire∴  Breaking force ∝ 𝑟2 (Breaking stress is constant)

If radius becomes doubled then breaking force will become 4 times 𝑖.𝑒. 40 × 4 = 160 𝑘𝑔 𝑤𝑡
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7 (d)

Attraction will be minimum when the distance between the molecule is maximum

Attraction will be maximum at that point where the positive slope is maximum because 𝐹
= ― 𝑑𝑈𝑑𝑥

8 (d)

Here, 𝑘𝑄 =
𝑘𝑝
2

According to Hooke’s law∴ 𝐹𝑝 = ― 𝑘𝑝𝑥𝑝𝐹𝑄 = ― 𝑘𝑄𝑥𝑄⇒ 𝐹𝑝𝐹𝑄 =
𝑘𝑝𝑘𝑄  

𝑥𝑝𝑥𝑄𝐹𝑝 = 𝐹𝑄   [Given]∴ 𝑥𝑝𝑥𝑄 =
𝑘𝑄𝑘𝑝      ….(i)

Energy stored in a spring is 𝑈 =
1

2
𝑘𝑥2∴ 𝑈𝑃𝑈𝑄 =

𝑘𝑝𝑥2𝑝𝑘𝑄𝑥2𝑄 =
𝑘𝑝𝑘𝑄 ×

𝑘2𝑄𝑘2𝑝 =
1

2
   [ ∵ 𝑘𝑄 =

𝑘𝑝
2 ]⇒𝑈𝑝 =

𝑈𝑄
2

=
𝐸
2

  [ ∵ 𝑈𝑄 = 𝐸]

10 (b)

Energy per unit volume = 
1

2
 × stress × strain

=
1

2
× stress ×

strain𝑌                          | 𝑌 =
stress

strain
=

𝑆2

2𝑌
11 (a)

Energy stored per unit volume =
1

2
(𝐹𝐴)( 𝑙𝐿) =

𝐹𝑙
2𝐴𝐿

12 (a)

Here, 𝑝 = 20,000 Ncm-2 = 2 × 108 Nm-2

                 𝐾 =
𝑝𝑉∆𝑉

              ∆𝑉 =
𝑝𝑉𝑘  

                     = 
2 × 108 × 𝑉

8 × 109 =
𝑉

40

New volume of the metal, 

                 𝑉′ = 𝑉 -∆𝑉 = 𝑉 -
𝑉

40
=

39𝑉
40

 

New mass of the metal

                     = 𝑉′ × 𝜌 =
39𝑉
40
𝜌′ =  𝑉 × 11

Or            𝜌′ =  
440

39
 gcm-3

13 (b)𝑌 =  
𝑚g × 4 × 𝑙𝜋𝐷2 ×  ∆𝑙  or ∆𝑙 ∝ 1𝐷2

When D  is doubled, ∆𝑙 becomes on- fourth, 𝑖𝑒,
1

4
× 2.4 cm, 𝑖𝑒, 0.6 cm.
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14 (c)𝑌 =
𝑤𝐴  ×

𝐿𝑙   or  𝑙 =
𝑤𝐿𝑌𝐴

When wire goes over a pulley and weight w is attached each free ad end of wire, then the 

tension in the wire is doubled, but  the original length of wire is reduced to half, so 

extension in the wire is𝑙′ =  
2𝑤 × (𝐿/2)𝑌𝐴 = 

𝑤𝐿𝑌𝐴 = 𝑙
15 (c)

𝑌 =

𝐹𝐴𝑙𝐿 =
𝐹 × 𝐿𝐴 × 𝑙

(where Y is Young’s modulus of elasticity Since, Y, L and A remain same.𝐹 ∝ 𝑙𝐹1𝐹2
=
𝑙1𝑙2⟹  
𝐹𝐹2

=
2 × 10-3

4 × 10-3𝐹2 = 2𝐹
16 (b)𝐹 =

𝑌𝐴∆𝑙𝑙  

= 9 × 1010 ×
22

7
×  

(0.6 × 10-3)
2

4
×

0.2

100
N ≈ 51 N

17 (d)𝑌 =  
𝐹/𝐴

Breaking strain

Or 𝑎 =  
𝐹𝑌 × Breaking strain

=  
104 × 100

7 × 10 × 0.2

= 0.71 × 10-3 = 7.1 × 10-4

19 (c)𝑙 =
𝑀𝑔𝐿𝑌𝐴 =

1 × 10 × 1

2 × 1011 × 10-6
= 0.05 𝑚𝑚
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