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1 Divergence, 2

For each of the following, sketch the vector field and determine its divergence.

a) v=-%X+

= | B

+ ole
8

b) v=—" %+ ¥

Answer:

a) The vector field is as illustrated
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The components are v, = x/4 and vy = y/2. The divergence is

Ovy  Ouy  Ovu,
= s =2t
dr dy 0Oz
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b) The vector field is as illustrated
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The components are v, = —y/2 and vy = x/2. The divergence is
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2 Curl examples

Determine the curl of:

a)v=§5§:+%57‘
b)v="Tx+7y
Answer:
a) Here
Uy =
Uy =
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3 Divergence of a dot product, 2

In general
V(A -B)

a) Verify that this is true for

b) Check that, for these vectors, (B -
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4 Three dimensional charge distribution

Within the region —~a £ z,y, 2 < a with a > 0 the charge densify is

g
pla,y,2) = —5 vy
where q is a constant with dimensions of charge.

a) In the region —a < zy < a in the zy plane sketch whether the charge is positive or
negative indicating regions with greater and smaller cha:rge density.

b) Determine the total charge in the region —a < z,y, 2
¢) Determine the total charge in the region 0 < z,y, 2 <

d) Determine the total charge contained in the segment of a sphere of radius a in the
guadrant where 0 < o, 4, # € a.
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