EXAM III Physics 208 2011

Name
USEFUL INFORMATION
For two point particles
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1. (25 points) An infinitely long wire carrying a current i directed into the page (—fz,)
has a circular cross section of radius W. The current is uniformly spread over the cross

sectional area.
a. If the center of the wire is on the x axis at = = d, find the x and y components of the

magnetic field at the point with z =0 and y = H.

1~

H

H

D->x
i

X= d

b. If a second, identical wire, also with current i into the page, has its center on the x
axis at = —d, find the total magnetic field due to both wires at the point at y = H

on the y axis.
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c. If a particle with positive charge ¢ had velocity v = voiz, at the point £ = 0 and
y = H what would be the magnetic force on it?
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(25 points)A circular loop of wire with radius H is made of wire which has resistivity
p and cross sectional area a. It is in the y, = plane with its center at the origin.

a. If a magnetic field given by B = Bysin jtiy, is present, find the current that will low in
the loop, ignoring the self inductance of the loop. Here By and 3 are known constants

and i, points out of the page.

b. Find the current in the loop if instead the magnetic field was B = Bo(1— 55)sin Btig
where r is the distance from the origin.
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3. (25 points) In the circuit below all self inductance is assumed to be contained in the
coil which has inductance L.
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a. If the switch has been closed for a long time so that the steady state has been reached,
find the currents in the resistors.
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b. If the switched is now opened, at t = 0, find the current through the coil as a function
of time. Clearly show how you obtain the result.



1. (25 points)In the circuit below the capacitor is originally charged with Qg on the top
plate and —(g on the bottom. At ¢ = 0 the switch is closed.

a. Find the charge on the plates and the current through the resistor as functions of time
assuming the self inductance of the circuit can be ignored.
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b. In the circuit below the capacitor C; is initially uncharged and C; has charge Q. At
t = 0 the switch is closed. Find the charges on the capacitors as a function of time
assuming the self inductance of the circuit can be ignored.
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