
 

 

Answer on Question #65627-Physics-Electromagnetism 

A thin rod extends along the z-axis from z = -d to z = d. The rod carries a charge uniformly distributed along 

its length with linear charge density lamda. By integrating over this charge distribution, calculate the 

potential at a point P1 on the z-axis with coordinates (0,0,2d). 

Solution 

𝑑𝑉 = 𝑘
𝑑𝑞

𝑑 + 𝑥
= 𝑘

𝜆𝑑𝑥

𝑑 + 𝑥
 

The potential at a point P1 on the z-axis with coordinates (0,0,2d) is 

𝑉 = ∫ 𝑑𝑉

2𝑑

0

= ∫ 𝑘
𝜆𝑑𝑥

𝑑 + 𝑥

2𝑑

0

= 𝑘𝜆 ∫
𝑑𝑥

𝑑 + 𝑥

2𝑑

0

= 𝑘𝜆 ln(𝑑 + 𝑥)0
2𝑑 = 𝑘𝜆[ln(3𝑑) − ln(𝑑)] = 𝑘𝜆 [ln (

3𝑑

𝑑
)]

= 𝑘𝜆 ln 3. 

Answer: 𝒌𝝀 𝐥𝐧 𝟑.  
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