
Answer on Question #40667, Physics, Electromagnetism 

TWO CONCENTRIC SPHERES OF RADII R AND r HAVE SIMILAR CHARGES WITH EQUAL SURFACE CHARGE 

DENSITIES ( σ). WHAT IS THE ELECTRIC POTENTIAL AT THEIR COMMON CENTRES? 

1.  σ/ϵ0(R+r) 2.  σ/ϵ0(R+r)3.  σR/ϵ0 4.  σr/ϵ0 

Solution 

Let 𝑞1 and 𝑞2 be the respective charges distributed over two concentric spheres of radii r and R. 

As surface densities are given to be equal, therefore 𝜎1 = 𝜎2 = 𝜎 or 

𝜎 =
𝑞1

4𝜋𝑟2
=

𝑞2

4𝜋𝑅2
. 

 

The potential 𝑉1 at common center due to charge 𝑞1 is given by 

𝑉1 =
𝑞1

4𝜋𝜖0𝑟
=

𝜎𝑟

𝜖0
. 

The potential 𝑉2 at common center due to charge 𝑞1 is given by 

𝑉2 =
𝑞2

4𝜋𝜖0𝑅
=

𝜎𝑅

𝜖0
. 

Net potential at common center,  

𝑉 = 𝑉1 + 𝑉2 =
𝜎𝑟

𝜖0
+

𝜎𝑅

𝜖0
=

𝜎(𝑟 + 𝑅)

𝜖0
. 

Answer: 
𝝈(𝒓+𝑹)

𝝐𝟎
. 
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