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2. (50 points) A loop of wire is wrapped around the connection of two solid
cylinders, one of length ¢, and thermal conductivity k; and the second of
length ¢, and thermal conductivity k,. Both cylinders have diameter 4. An
electric heater element of resistance R is pasted against end 1 so that all the
power dissipated in it must flow down the cylinders. The heater is connected
across an oscillating voltage V sinwt. The temperature of end 2 is thermally
fixed at temperature T,. The wire loop at the cylinder’s joint has a linear
temperature coefficient of resistance . Assume initially that when the
heater is off, the entire bar is at temperature T,. (a) find the temperature of
the end where the heater is attached. (b) Find the fractional change in the
wire loop’s resistance when the heater is turned on and all temperatures
stabilize.
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