1. Consider a Lorentz frame K containing no polarizable materials in
which there is a magnetic induction B = B*X + BY§ + B*Z but no
electric field.

(a) [1 pt] For the above magnetic induction, write down the 4-dimensional
electromagnetic field tensor F*# in frame K as a matrix.

(b) [1 pt] Write down a homogeneous Lorentz boost A% in the y-
direction from frame K to another frame K’ which is moving with
velocity v = vy ¥ as seen by observers that are at rest in frame K.

(c) [2 pt] Apply the boost A% to Fob8 to find F'*8, the field strength
tensor as seen in the moving frame K’ .

(d) [2 pt] What are the electric field components E'*, E", and E" and
the magnetic induction components B, B, and B’ in frame K'?

(e) [4 pt] Consider explicitly a B field in the K frame caused by an
uncharged infinitely long and thin wire centered on the y-axis
(z,z) = (0,0) which carries a current I in the +y direction. As-
sume that no polarizable materials are present, i.e., assume ¢, = 1
and iy = 1. What are B'(z',y/,2') and E'(2',y/,2’) in the K’
frame, written as functions of the K'-coordinates? Where does E/
point?
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