
PHYS 401 Electromagnetic Theory, Homework #2. Due on Friday 9/14

1) Show that the divergence of curl is always zero.  Then check that for the function 
𝑥2 𝑥 + 3𝑥𝑧2  𝑦 − 2xz 𝑧.

2)  A vector field  𝑉 = 𝑟3 𝑟 is defined in the region between two concentric cylindrical 
surfaces with r = 1 and r = 2. Both  cylinders are extending from z = 0 to z = 5. Verify the 
divergence theorem by evaluating

a)     𝑠𝑢𝑟𝑓𝑎𝑐𝑒𝑉 ∙ 𝑑𝑎

b)     𝑣𝑜𝑙𝑢𝑚𝑒
𝛻 ∙ 𝑉𝑑𝑣

3) A vector field is given in a cylindrical coordinate system by  𝐵 =
 𝑧cosϕ

𝑟
.     Verify Stokes’s

theorem for a segment of a cylindrical surface defined by r = 2, π/3 ≤ φ ≤ π/2, 0 ≤ z ≤ 3 as 
shown in the diagram below.

4) A vector field 𝑉 in spherical coordinates is given by:    

𝑉 = 𝑟2𝑠𝑖𝑛𝜃 𝑟 + 𝑟2𝑠𝑐𝑜𝑠𝜃 𝜃 + 𝑟2𝑡𝑎𝑛𝜃 𝜙 ‘
Prove the divergence theorem for this field for a conical  volume with spherical top as 
shown in the above figure (left)

5)   An electric charge Q is uniform ally smeared on the surface of a spherical shell of 
radius R. Write an expression in a suitable coordinate system to represent the volume 
charge density ρ of that charge distribution. Make sure that the volume integral of ρ is 
equal to Q.
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6) Evaluate the following integrals:
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( ) (Hint: use integration by parts)

) use the result  (iii) to evaluate    (sin )

     (note: sin 0 for more than one value of x)
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