
 

 

Answer on Question#57182 - Physics - Solid State Physics 

 

The young's modulus for steal is 𝐸 = 2 ∗ 1011 N

m2. If the inter atomic spacing for the metal is 𝑎 =

2.8 angstrom. Find the increase in the inter atomic spacing ∆𝑎 for a force of 𝜎 = 109 N

m2
 , and the 

force constant 𝑘?  

Solution: 

It’s known that 

𝜎 = 𝐸 ∙
∆𝑎

𝑎
 

Thus 

∆𝑎 = 𝑎
𝜎

𝐸
= 2.8 Å

109 N
m2

2 ∗ 1011 N
m2

= 0.014 Å 

Force constant: 

𝑘 =
𝐸

𝑎
∙ 1 m2 =

2 ∗ 1011 N
m2

2.8 Å
∙ 1 m2 = 7.14 × 1020

N

m
 

Answer: ∆𝑎 = 0.014 Å, 𝑘 = 7.14 × 1020 N

m
. 
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