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Solutions 

S1. Ans. (d)  

In the case for maximum elongation, 

Stress = Elastic limit  

 𝛿max =
 σ elastic×𝐿

Young′smodulus 
=

8×108×1

2×1011
  

= 4 × 10−3  

= 4 𝑚𝑚  

i.e. maximum elongation is 4 mm. 

S2. Ans. (a) 

Thermal strain = Longitudinal strain 

 =  𝛼 ∆ 𝑇    

⇒ Longitudinal strain,   

𝛿 = 10−5 × 102 = 10−3  

⇒ Compressive stress =  𝛿 × Young’s 

Modulus 

= 10−3 × 0.5 × 1011  

= 0.5 × 108  

⇒ Compressive force  

= 0.5 × 108 × 10−3 = 0.5 × 105  

= 5 × 104 ×
10

10
  

= 50 × 103 𝑁.  

S3. Ans. (c) 

Stress =
𝐹

𝐴
=

𝑇

𝐴
=

𝑊

𝐴
 

S4. Ans. (b) 

In stretching of a spring only shape 

changes therefore shear modulus 

determines the stretching of spring. 

And 𝑌copper < 𝑌steel so steel has more 

tensile strength than copper. 

S5. Ans. (c) 

Hint: Stress =
Mg

A
 

Strain =
ΔL

L
=

L1−L

L
  

young's modulus =
Stress

Strain 
=

MgL

A(L1−L)
  

S6. Ans. (c) 

Hint: U =
1

2
× stress × strain × volm 

=
1

2
×

F

A
×

Δl

L
× AL  

 

=
1

2
×Mg × Δl =

1

2
Mgl  

S7. Ans. (c)  

Hint: From Hooke’s Laws 

F =
YAΔℓ

ℓ
  

or  F =
YA2Δℓ

(Aℓ)
=

YA2Δℓ

V
   

F ∝ A2 ⇒ F ∝ (3A)2  

F1

F
= 9 ⇒ F′ = 9F  

S8. Ans. (c) 

Hint: B =
P

−
Δv

v

  ……….(i) 

where B = bulk modulus 

Volume of spherical body V =
4

3
πR3 

fractional change in volume 

ΔV

V
=

3ΔR

R
  

Substituting the value of 
ΔV

V
 

B =
P

−
3ΔR

R

  

ΔR

R
= (−)

P

3B
  

where (-ve) sign is decrease in radius. 

S9. Ans. (b) 

Hint: Bulk modulus (B) =
Δp

−
ΔV

V

 

=
−Δp
V2
V1
−1

⇒ B =
p

1−
ρ

ρ′

⇒ 1−
ρ

ρ′
=

p

B
  

1 −
p

B
=

ρ

ρ′
  

ρ′

ρ
=

1

1−
p

B
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S10. Ans. (b) 

Hint: As we know 

B =
P
ΔV

V

  

So,
ΔV

V
=

P

B
  

Now P = ρgh and compressibility ‘K’= 
1

B
  

So 
ΔV

V
= ρgh(K) 

= 103 × 9.8 × 2700 × 45.4 × 10−11  

= 1.201 × 10−2  

S11. Ans. (b) 

Hint: Y =
F

A
Δℓ

ℓ

⇒ Δℓ =
Fℓ

AY
 

But V = Aℓ So A = 
V

ℓ
 

Therefore Δℓ =
Fℓ2

VY
∝ ℓ2  

S12. Ans. (b) 

Hint: Y =
F

A

Δℓ/ℓ
⇒ Δℓ =

Fℓ

YA
=

Fℓ

Yπr2
⇒ Δℓ ∝

ℓ

𝑟2
 

Therefore extension will be maximum for 

ℓ = 50 cm & diameter = 0.5 mm  

  


