
Steel wire of length 2.5 m and area of  cross-section 2.5 ∗ 10−6𝑚2 is suspended from a torsion 

head. A 5 kg weight is suspended at its free-end. Calculate the work done on the wire. 

Take =  2 ∗ 1011 𝑁

𝑚2. . 

Solution 

Work done in the wire of length 𝑙 to a length 𝑙 + ∆𝑙 by force 𝐹 is 

𝑊 =
1

2
𝜎𝜀𝑉, 

where 𝜎 =
𝐹

𝐴
 – stress, 𝐴 – area, 𝜀 =

∆𝑙

𝑙
 – strain, 𝑉 – volume.  

𝑌 =
𝜎

𝜀
→ 𝜀 =

𝜎

𝑌
. 

where  𝑌 - Young's modulus. 

So 

𝑊 =
1

2
𝜎 ∗

𝜎

𝑌
∗ 𝑉 =

𝜎2𝑉

2𝑌
. 

A force 𝐹 in that case is weight of 5 kg: 

𝐹 = 𝑚𝑔, 

where 𝑔 acceleration due to the gravity. 

Now we have  

𝑊 =
(

𝑚𝑔
𝐴

)
2

𝐴 ∗ 𝑙

2𝑌
=

𝑚2 ∗ 𝑔2 ∗ 𝑙

2 ∗ 𝐴 ∗ 𝑌
. 

𝑊 =
52 kg2 ∗ 9.82 (

𝑁
𝑘𝑔

)
2

 ∗ 2.5 m

2 ∗ 2.5 ∗ 10−6𝑚2 ∗ 2 ∗ 1011 𝑁
𝑚2

= 6 ∗ 10−3𝐽. 

Answer: 𝟔 ∗ 𝟏𝟎−𝟑𝑱. 
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