PHYS 501
2nd Midterm Exam - FALL 2019
Tuesday 19" November 2019

Instructor: Prof. V. Lempesis
Duration: 3 hours

Please answer all questions

1. A conducting wire along the z-axis carries a current /. The resulting magnetic

vector potential in cylindrical coordinates is given by A = ﬁu—lln (l) Show the
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magnetic induction B = VXA is given by B = @O‘u—[.
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2. A certain force field is given (in spherical polar coordinates) by
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3. Working in_cylindrical coordinates we know for the unit vectors the following
relations:
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L. P, o, 9P
Calculate the quantities: P 0 % 9Py

g~ a9 ap
Solution:
Je, . 1 . "
ﬁ:i(icos¢+jsm¢)=iacos¢+jasm¢=—is1n¢+jcos¢=¢o
g 9¢ a9 a9
%_ d .asin¢+.acos¢ B

—5(—isin¢+jcos¢)=—1 j =—-icosg-jsing=-p,

a¢ ¢ a¢



%,
dp

=0

4. Evaluate the integral 45 r-dr by Stoke’s theorem.

Solution:
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