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Chapter 32 — Problem Day

The inductance of a closely packed coil of 400 turns is 8.0 mH. Calculate the magnetic flux through the
coil when the current is 5.0 mA.

At a given instant the current and self-induced emf in an inductor are directed as .
indicated in the figure. (a) Is the current increasing or decreasing? (b) The induced o iy
emfis 17 V, and the rate of change of the current is 25 kA/s; find the inductance. §9000
The switch in the figure is closed on a at time ¢t = 0. What is the ratio e a s
of the inductor's self-induced emf to the battery's emf (a) just after t = 0 v o R
El =
and (b) at r —= 2, ? (c) At what multiple of «, will Eff;.-’f -0.5? - L
In the figure, R = 15 Q, L = 50 H, the ideal battery has ¢ =10 V, and the fuse Fuce
in the upper branch is an ideal 3.0 A fuse. It has zero resistance as long as
the current through it remains less than 3.0 A. If the current reaches 3.0 A, 'VIV\'
the fuse “blows” and thereafter has infinite resistance. Switch Sis closedat L > ‘
time t = 0. When does the fuse blow? - I S

At t =0, a battery is connected to a series arrangement of a resistor and an inductor. If the inductive
time constant is 37.0 ms, at what time is the rate at which energy is dissipated in the resistor equal to
the rate at which energy is stored in the inductor's magnetic field?

A coil is connected in series with a 10.0 k() resistor. An ideal 50.0 V battery is applied across the two
devices, and the current reaches a value of 2.00 mA after 5.00 ms. (a) Find the inductance of the coil.
(b) How much energy is stored in the coil at this same moment?

Two coils are at fixed locations. When coil 1 has no current and the current in coil 2 increases at the
rate 15.0 A/s, the emfin coil 1 is 25.0 mV. (a) What is their mutual inductance? (b) When coil 2 has
no current and coil 1 has a current of 3.60 A, what is the flux linkage in coil 2?

Along cylindrical solenoid with 100 turns/cm has a radius of 1.6 cm. Assume that the magnetic field
it produces is parallel to its axis and is uniform in its interior. (a) What is its inductance per meter of
length? (b) If the current changes at the rate of 13 A/s, what emf is induced per meter?
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