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1 (b)𝐸 =
1

2
 
𝑌𝐴/∆𝑙2𝑙  

But 𝑚 = 𝐴𝑙𝑑 or 𝐴 =
𝑚𝑙𝑑 ∴   𝐸 =

𝑌𝑚∆𝑙2
2𝑙2𝑑  

E in calorie = 
𝑌𝑚∆𝑙2

2𝑙2𝑑  

Now, 𝑚𝑆θ =
Ym∆l2

2𝑙2𝑑𝐽      or θ =
Y∆𝑙2

2𝑙2𝑑𝐽𝑆
Or   θ =  

12 × 1011 × 10-1 × 10-3 × 10-3

2 × 2 × 2 × 9 × 103 × 4.2 × 0.1 × 103

= 
12 × 105

72 × 42 × 105 =
1

252
℃

2 (a)𝑙 =
𝐹𝐿𝜋𝑟2𝑌 ∴ 𝑙 ∝ 𝐿𝑟2 [𝑌 and 𝐹 are constant]𝑙2𝑙1 =
𝐿2𝐿1

× (𝑟1𝑟2
)

2

= (2) × (1

2)
2

=
1

2⇒𝑙2 =
𝑙1
2

=
0.01𝑚

2
= 0.005𝑚

3 (d)

Stress =
Force

area
In the present case, force applied and area of cross-section of wires are same, therefore 

stress has to be the same

Strain =
Stress𝑌

Since the Young’s modulus of steel wire is greater than the copper wire, therefore, strain in 

case of steel wire is less than that in case of copper wire

5 (a)𝜂 =
𝐹𝐴θ =  

5 × 105

100 × 10-4 × 0.001
= 5 × 1010Nm-2
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6 (a)𝑑𝑉𝑉 = (1 + 2𝜎)
𝑑𝐿𝑑𝐿

If 𝜎 = ― 1

2
 then 

𝑑𝑉𝑉 = 0 𝑖.𝑒. 𝐾 = ∞
7 (d)

Poisson’s ratio is 0.5 so there is no change in the volume.

8 (a)𝑌 =
𝐹𝐿𝐴𝑙 =

1000 × 100

10-6 × 0.1
= 1012𝑁/𝑚2

9 (d)𝐾 =
𝑝

-
Δ𝑉𝑉 ⇒𝐾 =

h𝜌𝑔
0.1 × 10-2

⇒ℎ =
𝐾 × 0.1 × 10-2𝜌𝑔 =

9 × 108 × 103

103 × 10
= 90 𝑚

10 (c)

Increase in length𝑙 =
𝐹𝐿𝐴𝑌

or 𝑙 =
𝐹𝐿𝜋 𝑟2𝑌

Percent increase in length∆𝑥 =
𝑙𝐿 × 100 =

𝐹𝜋𝑟2𝑌
Here, same longitudinal force is applied.

So,  ∆𝑥1∆𝑥2
= (𝑟2𝑟1

)
2 ∙ (𝑌2𝑌1

)

   
1∆𝑥2

= (1

2
)2 ∙ (2

1
) =

1

4
×

2

1

     
1∆𝑥2

=
1

2

    ∆𝑥2 = 1 × 2 = 2%

11 (a)𝐹 = 𝑌𝐴𝛼𝑇 ; 𝐹𝐶𝑢𝐹𝐹𝑒 =  
𝛼𝐶𝑢𝛼𝐹𝑒 =

3

2
 

13 (b)

At point b, yielding of material starts

14 (c)

Restoring force is zero at mean position𝐹 = ―𝐾𝑥 + 𝐹0⇒0 = ―𝐾𝑥 + 𝐹0⇒𝑥 =
𝐹0𝐾𝑖.𝑒. the particle will oscillate about 𝑥 =

𝐹0𝐾
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⇒𝐹0 = 𝐾𝑥⇒𝑚𝑎 = 𝐾𝑥⇒𝑎 =
𝐾𝑚𝑛 ∴𝑊 =

𝐾𝑚
15 (b)

Strain ∝  Stress ∝ 𝐹𝐴
Ratio of strain =

𝐴2𝐴1
= (𝑟2𝑟1

)
2

= (4

1
)2

=
16

1

16 (b)
1𝐾 =  

∆𝑉/𝑉∆𝑝      or  ∆𝑉𝑉 = ∆𝑝 [1𝐾]  

Or   
∆𝑉𝑉  × 100 = 105 × 8 × 10-12 × 100 = 8 × 10-5

17 (a)𝑌 =
𝐹/𝐴

Strain
⇒strain =

𝐹𝐴𝑌
18 (b)𝐹 = ― (𝑑𝑈𝑑𝑥)

In the region 𝐵𝐶 slope of the graph is positive∴ 𝐹 =  negative 𝑖.𝑒. force is attractive in nature

In the region 𝐴𝐵 slope of the graph is negative∴ 𝐹 =  positive 𝑖.𝑒. force is repulsive in nature

19 (a)

Total work done in the stretching a string

=
1

2
× stress × strain × volume

Hence, the work done per unit volume is 
1

2
(stress × strain).

This work is stored as the potential energy in the string.

20 (b)𝑌 =
𝐹𝐿𝐴𝑙 =

4𝐹𝐿𝜋𝑙2𝑙 ;𝐹 = 𝑚𝑔
Where L = length of the wire𝑙 =  elongation of the wire

d = diameter of the wire

substituting the values, we get 𝑌 = 2 × 1011𝑁/𝑚2⇒ ∆𝑌𝑌 = 2
∆𝑑𝑑 +

∆𝑙𝑙 = 2(0.01

0.4 ) +
0.05

0.8
=

9

80⇒∆𝑌 =
9

80
× 𝑌 =

9

80
× 2 × 1011 = 0.2 × 1011𝑁/𝑚2
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ANSWER-KEY

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

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

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

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