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Question 1(a)

v-E="
€o
G 0B
XE=——
L ot
V-B=0
VxB J + OE
X B = —
HoJ ﬂofoat

Question 1(b)
d
V- (FxG)= 5% — €1 (FjGy)

aF; 3G
= €| 3z, 3, Gk T Ei5—
l

oF; Gy
= €ij g G — Guckj 5~
l

=(V><F) G-F-(VxG)

Question1(c)

Using
1( 1 I
u:—eE2+—BZ), S=—(EXB
2\"° Ho Ho( )

LG (FxB) =L (FxE)-B-—LF-(Fx5) 1( a§> -1z ( i aE)
J— . [ p— . —_— . - — ] — — . —_— . €En —
Ho Ho Ho Ho Ho Hol ™ Hofoge

Which is Poynting’s theorem. The work done on the charges by the EM force is equal to the
decrease in energy stored in the field, less the energy that flowed through the surface.
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Question 2(a)
Assuming that the dipole is pointing upwards.
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Question 2(c)

Using method of images, We redraw it,
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Question 3(a)
We know that
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\Y xf is zero becausefdoes not depend on the unprimed coordinates.

.. It is solenoidal.



Question 3(c)
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Question 3(d)
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Question 4(a)
Let ¥ - ¥ x ¢, where c is a constant.
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We let ¢ = 71, then we have
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Question 4(c)
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Where a is the radius of the cylinder.
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At the axis of symmetry, z = 0.
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