Final Exam (2021 Spring)

PHYS 420: Electricity and Magnetism II
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2021 May 3

1. (20 points.) Determine the total magnetic dipole moment for the following configuration.
The current in the loop is I and each fold in the loop is of length a.
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Figure 1: Problem 1

2. (20 points.) Find a four-vector of the form
¢" =(¢",0,0.¢°) (1)

that is perpendicular to
pa:(17070?2)? (2)

3. (20 points.) Using the identity

S(F@) = Y =, ®)

where the sum on r runs over the roots a, of the equation F'(z) = 0, determine the
associated identity for
§(z% + 4a — 21). (4)

4. (20 points.) A charge particle with charge ¢ moves on the z-axis with constant speed v,
B =wv/c. The electric and magnetic field generated by this charged particle is given by

rt) = (1— 32)-2 21+ yj+ (2 — vtk .
E( ,t) (1 6 )477-50 [(1,2 + y2)(1 . 52) + (Z . 'Ut)2]% ) (5 )
B(r,1) = B(1 - §3) YLt ) (5b)

im0 (a2 +y2)(1 - ) + (= = 0t)]F
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[lustrate how the above fields differ from those of a charge particle at rest. Evaluate the

electromagnetic momentum density for this configuration by evaluating

G(r,t) = gE(r,t) x B(r,t).

. (20 points.) Given the retarded time
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Vi,
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