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(20 points.) On Ampere law.

(20 points.) Magnetic vector potential.
(20 points.) Rotating conductors.
( )

20 points.) On elliptic integral.

(20 points.) A Dirac string constitutes of an infinitely thin solenoid that extends from a
point r’ to infinity along an arbitrary curve. Let us consider a Dirac string that extends
from the origin to infinity along a straight line, the negative z axis. Thus, we can write

the magnetic moment density

zA(x)d(y).

(a) The magnetic vector potential for an infinitesimal element of the ‘solenoid’ is that

of a point magnetic dipole given by

dA:@dmx(r—r’)_A@ Apdz
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Thus, the total magnetic vector potential at any point is obtained by the vector sum

of all the elements, using integration,
Apdz
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Complete the integral and show that
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(b) Evaluate the magnetic field for this magnetic vector potential using the relation
B=VxA
and show that X
Mo T
B(r) = —X\—.
(x) A 12

Compare this to the magnetic field due to a magnetic monopole.

(c) Evaluate
V - B.

Is it zero?



