Midterm Exam No. 02 (Spring 2019)

PHYS 520B: Electromagnetic Theory
Date: 2019 Apr 2

1. (20 points.) Evaluate the integral

lim P d(sinz)
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as a sum. Recognize the sum as an elementary function.

2. (20 points.) The electric and magnetic field generated by a particle with charge ¢ moving
along the z axis with speed v, § = v/c, can be expressed in the form
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Consider the distribution
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Further, show that
/ dsd(s) = 1. (5)

Thus, verify that the electric and magnetic field of a charge approaching the speed
of light can be expressed in the form

Bir.t) = =L P 5(: — et), (6a)
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B(r,t) = P d(z—ct) = 20q47r ; d(z — ct), (6b)

where p = i+ yj and p = /22 4+ y2. These fields are confined on the z = ¢t plane
moving with speed c.



(¢) To confirm that the above confined fields are indeed solutions to the Maxwell equa-

tions, verify the following:

V- E = —q®(p)i(z - ct),
0

V-B =0,
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V xE+ pr 0,
VxB-— 0—1288—]? = 110qcz6@ (p)d(z — ct).
This is facilitated by writing
V=V,+ ia%’

and accomplished by using the following identities:

v, (£) = 20%p)
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