PHY 5347
Homework Set 7 Solutions — Kimel

3. 11.15
From Eq. (11.149), it is clear that we should take ﬁ | 2, soﬁ \E = ﬁ .B = 0. Then

E' = y(E+ f xB)
B'=y(B-FxE)

The vectors in parentheses should make the same angle wrt the x axis 0’ if they are to be parallel.
This can best be seen from the figure,

¥
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From the figure

E' = y(Eol - B(2Eq)sindi + B2E cos0])

B' = y(cos02E,T + sin62Eqj — PEo))

Thus
, _ 2pcos@  2sinf-f
tand” = 1-2Bsind  2cosH
(2cos@) - (2Bcosh) — (1 —2Bsinh) « (2sin6 - p) = 0
or

28%sin@ — 5B +2sind = 0

This quadratic equation has the solution



B = 7 (5- [(25-16sin%) )

where I’ve chosen the solution which give g = 0if 6 = 0.
If 6 << 1, then 8 - 0, and the original fields are parallel.

Ifo > n/l2then p= £ (5-3)=1/2. y = %

§=0+ow—%n

B =B = y(2E0) - $E0)) = vEo3)

So in these two limits, the fields are parallel to the x and y axes, respectively.



