30.23 > Aninductor with an inductance of 2.50 H and a resistance
of 8.00 () is connected to the terminals of a battery with an emf of
6.00 V and negligible internal resistance. Find (a) the initial rate
of increase of current in the circuit; (b) the rate of increase of
current at the instant when the current is 0.500 A; (c) the current
0.250 s after the circuit is closed; (d) the final steady-state current.
e gy e 1At s U Y 1 o

3.0.3.0 .“ Consider the circuit in Exercise 30.23. (a) Just after the
cireuit is complc.ated, at what rate is the battery supplying electrical
energy to the circuit? (b) When the current has reached its final
steady'—state value, how much energy is stored in the inductor?
What is the rate at which electrical energy is being dissipated in
the resistance of the inductor? What is the rate at which the
battery is supplying electrical energy to the circuit?

30.46 = CP CALC A Coaxial Cable. A small solid conduc-
tor with radius a is supported by insulating, nonmagnetic disks
on the axis of a thin-walled tube with inner radius b. The inner
and outer conductors carry equal currents i in opposite direc-
tions. (a) Use Ampere’s law to find the magnetic field at any
point in the volume between the conductors. (b) Write the
expression for the flux d®p through a narrow strip of length [
parallel to the axis, of width dr, at a distance r from the axis of
the cable and lying in a plane containing the axis. (c) Integrate
your expression from part (b) over the volume between the two
conductors to find the total flux produced by a current i in the
central conductor. (d) Show that the inductance of a length / of

the cable is
b
L= zﬂln(—>
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(©) Use Eq. (30.9) to calculate the energy stored in the magnetic
field for a length [ of the cable.



