
Answer on question #86452, Physics / Mechanics | Relativity  

Given: 

(1)  𝑣𝑝 = 𝑐 ∗ 𝜆
1

2    

Formulae: 

(2) 𝑣𝑝 =
𝜔

𝑘
    Where 𝜔 𝑖𝑠 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑎𝑛𝑑 𝑘 𝑖𝑠 𝑤𝑎𝑣𝑒𝑛𝑢𝑚𝑏𝑒𝑟(

2𝜋

𝜆
) 

 

      (3) 𝑣𝑔 =
𝑑𝜔

𝑑𝑘
 

Solution: 

From 1 and 2  

𝜔

𝑘
= 𝑐 ∗ 𝜆

1
2 

 

𝜔 = 𝑐 ∗ 𝜆
1
2 ∗ 𝑘 

 

𝜔 = 𝑐 ∗ (2𝜋/𝑘)
1
2 ∗ 𝑘 

 𝜔 =  𝑐 ∗ (2𝜋)
1
2 ∗ 𝑘

3
2                              (4) 

 

Taking derivative of equation 4 and substitute in equation 3, we get 

Group velocity = 
3

2
∗ √2𝜋 ∗ 𝑐 ∗ √𝑘 

      Group velocity = 
3

2
∗ 𝑐 ∗

2𝜋

𝜆
∗ √𝜆 

     Group velocity = 
3𝜋

𝜆
∗ 𝑝ℎ𝑎𝑠𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 

     Since  𝑣𝑝 = 𝑐 ∗ 𝜆
1

2   therefore 𝜆 = (
𝑣𝑝

𝑐
)

2

 

On substituting, we get 

Group velocity = 3𝜋𝑐2 ∗ (𝑝ℎ𝑎𝑠𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 )−1 
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