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Suppose there is a surface of a sphere centered at the origin and with a radius of L (m). 
Consider points: 
 A(x, y, z) = (L, 0, 0), 
 B(x, y, z) = (0, L, 0,), 
 C(x, y, z) = (L/21/2, L/21/2, 0), and 
 D(x, y, z) = (0, 0, 2L). 
 
The surface holds electric charges of surface charge density: 

S(r, θ, φ) = S0 cos2θ, 
where 

• S0 is a constant,  
• θ is the polar angle, and 
• φ is the azimuthal angle of the spherical coordinate system. 

 
 

(a) What is the (physical) unit of S0? What is the difference between S and S0? 
 

(b) Find the spherical coordinates (r, θ, φ) for the three points A, B, C, and D. Which of these points 
are on the charged sphere? 

 
(c) Find the surface charge densities at points A, B, and C. 

 
(d) Does the charge density S(r, θ, φ) depend on the azimuthal angle? For example, are the surface 

charge densities different for A and B? 
 
Suppose S0 = 2 C/m2 and L = 1 mm.  
 

(e) Find the total charge on the sphere.  
 

(f) Find the total charge on the part of the sphere with positive x, y, and z. 
 

(g) What is the direction of the electric field at point D. 
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