Phys 312: Quiz # 3
Fall 2019

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

e You have One hour.

e Give details of your response to each problem. You will not be given any credit, if it
is not clear how you have obtained your response.

¢ In the following (z,y, z) are Cartesian coordinates, t is time, X, ¥, and z respectively label the unit
vectors along the z-, y-, and z-axes, and r ;==X + yy + z 2.
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Problem 1 Consider and electromagnetic field configuration in which the magnetic field and
scalar potential are give by B = \/—%ﬂﬁ [cos(wt)x + sin(wt)y + az] and V = —FEyz, where By. a, w,
and Fy are real constants. .

1.a (5 points) Find a real number f such that A := r x B is an admissible vector potential
for this field configuration.
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Problem 2 (15 points) Let g, J, and d be positive real parameters and consider a pair of point
charges connected with a wire and having charges g, := = +qpe ~/20* and positions r/, = id 7
Supposing that the wire corresponds to the line segment connecting the two charges, find the
advanced vector potential A(r,t) for t > 0 and r > d in the leading order in d/r
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