Physics 208
Exam II
March 24, 2009
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(1] (25 points) In the circuit below, R, Ry, and V" are known. Find the current in the resistor I
You must define all symbols and clearly state what laws you are using.
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It one of the resistors, R, is replaced by a capacitor. capacitance (', find the current in R,
and the charges on (.
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[2] (25 points) The capacitor 'y is connected to a battery as shown. After being charged it is
connected to the capacitor (', and the resistor [? and a second battery as shown.
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(a) When all charges come to rest, what will be the charge inside the box indicated by the
dashed lines in the figure?

(b) When all charges come to rest, what will be the charge on the left plate of the capacitor
',?



[3] (25 points) There is a very large slab of insulating material that has thickness 77 and has a
uniform charge per unit volume ;. Consider the arca to be infinite.
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(a) Find the electric field everywhere.

(b) Find the difference in the electric potential between a pomt right at the middle of the
slab and a point L away from one the edges, i.e., 1 (L+ - ) Y0},
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(25 points) A cylindrical shell is made of material with constant resistivity p. The shell has
inner radius « and outer radius ». Somehow a constant current / is made to flow radially out
from the inner surface to the outer. The length of the cylindrical shell is 11",

(a) Find the current density vector everywhere inside the shell.
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(b) Find the difference in the electrical potential between the inner and outer surface of the
shell.

(¢) Find the resistance of this shell.



