Electromagnetic Field: Phy321
Exercise Chl: Vector Analysis

PRACTICE EXERCISE 3.2

Calculate the circulation of
| : A=pdos¢a,+zsin¢a;

around the edge L of the wedge defined by 0 =p =<2, 0=¢=60°, z=0 and
shown in Figure 3.11. _ 0
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PRACTICE EXERCISE 33

Determine the gradient of the following scalar fields:

(a) U"—"xzy-i-_xyz .
(b) V = pzsing + z°cos’ ¢ + p°
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PRACTICE EXERCISE 34

Given @ = xy + yz + xz, find gradient @ at point (1, 2, 3) and the directional deriv-
ative of ¢ at the same point in the direction toward point (3, 4, 4). :

Answér: 5a, +4a, + 3a, 7.
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PRACTICE EXERCISE 3.6

Determine the divergence of the following vector fields and evaluate them at the
specified points.

(a) A = yza, + 4xya, + ya at (1, —2,3)
(b) B = pzsinga, + 3pzzcos¢a¢at(5 /2, 1)
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PRACTICE EXERCISE 3.7

Determine the flux of D = p? cos’ ¢a, + zsin @ a, over the closed surface of the
cylinder 0 = z = 1, p = 4. Verify the divergence theorem for this case.

Answer: 64r.
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PRACTICE EXERCISE 3.8

Determine the curl of the vector fields in Practice Exercise 3.6 and evaluate them at

 the specified points.
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' PRACTICE EXERCISE 3.9

Use Stokes’s theorem to confirm your result in Practice Exercise 3.2.
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PRACTICE EXERCISE 3.10

For a scalar field V, show that V X VV = 0; that is, the curl of the gradient of any

scalar field vanishes.
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