SMU Physics 1304 : Spring 2011

Exam 2

Problem 1 : The figure at left below shows a loop of wire made up of two half-circles of radii
a =0.1m and b = 0.2m and two line segments of length b — a. The wire carries carrying a
current I = 2 A in the direction indicated. Find the magnetic field vector B at the common
center of the half-circles using the axes indicated. In the figure at right the half circle of
radius a has been flipped and there is now another wire with current I’ = 3 A going into the
page which is located a distance ¢ = 0.15m below the center of the half-circles. Again, find
the magnetic field vector B at the common center of the half-circles using the axes indicated.
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Problem 2 : The figure below shows the cross section of an infinite wire Which has a cavity
of radius a = 0.02 m surrounded by a constant current density J = 2 A/m? with outer radius
b= 0.03m, with positive J coming out of the page. Surrounding this is a constant current
density J' = —3 A/m? with outer radius ¢ = 0.05m. Find an expression for Bforr < a,
a<r<b b<r<c andr > c. Find what the value of ¢ would have to be to impose B=0
for v > &
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Problem 3 : The figure below shows a half-circle of wire of radius @ = 0.1 m which is rotating
counter-clockwise into a constant magnetic field B = B3 which has B = 1T for y > 0 and
B =0 for y < 0. The angle 6 in the figure is given (in radians) by 6 = wt where w = 457!,
Find the current I induced in the wire as a function of ¢, with positive I taken to be counter-
clockwise as indicated. Also find the magnetic force Fz on the wire as a function of ¢, in

terms of the axes indicated. To find F; you will need [ cosf = sinf and [ sinf = — cos¥.
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Problem 4 : The figure below shows a magnet of square cross section of width a = 0.1m
which has a field of the form B = ct22, where ¢ = 3T/s2. There is a loop of wire which
traces out the figure shown. Find the current I in the wire as a function of ¢, with positive
I taken to be counter-clockwise as shown. Also find the force FB on the wire as a function

of ¢, using the axes indicated.
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