9. Electricity and Magnetism (Fall 2002)

A DLC. electromagnet is constructed from a cylindrical soft-iron bar with
radius a. The relative magnetic permeability of the iron is p. The bar is bent
into a C-shape as shown below with radius b. The width of the small gap is
w. The magnet is energized by winding a coil of copper wire N turns tightly
around the bar and connecting the coil to a D.C. power supply with voltage V.
The copper wire has resistivity p, and radius ryire. Assume ryr. € a < b and
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{(a) What is the steady-state value of the magnetic field B in the gap?

(b) What is the time constant governing the response of the current in the
coil when the voltage is turned on? | Assume u is constant.}
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