Chapter 32 Homework Problems

4. A solenoid of radius 2.50 cm has 400 turns and a length of

20.0 cm. Find (a) its inductance and (b) the rate at which

current must change through it to produce an emf of
75.0 uV.

17. Consider the circuit shown in Figure P32.17. (a) When

the switch is in position a, for what value of R will the cir-
cuit have a time constant of 15.0 us? (b) What is the cur-
rent in the inductor at the instant the switch is thrown to

position 5?
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21. The switch in Figure P32.21 is open for ¢ < 0 and is then
thrown closed at time ¢ = 0. Assume R = 4.00 Q, L =
1.00 H, and € = 10.0 V. Find (a) the current in the induc-
tor and (b) the current in the switch as functions of time
thereafter.

9. The current in a 90.0-mH inductor changes with time as
I=1.00¢2 — 6.00¢, where Iis in amperes and ¢is in seconds.
Find the magnitude of the induced emf at (a) ¢t = 1.00 s
and (b) t = 4.00 s. (c) At what time is the emf zero?

71 An inductor in the form of a solenoid contains 420
turns and is 16.0 cm in length. A uniform rate of decrease
of current through the inductor of 0.421 A/s induces an
emf of 175 uV. What is the radius of the solenoid?
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15. A series RL circuit with L. = 3.00 H and a series RC circuit
with € = 3.00 uF have equal time constants. If the two cir-
cuits contain the same resistance R, (a) what is the value of
R? (b) What is the time constant?




25. An inductor that has an inductance of 15.0 H and a resis-
tance of 30.0 () is connected across a 100-V battery. What is

the rate of increase of the current (a) at £ = 0 and (b) at ¢t =
1.50 s?

43. In the circuit of Figure P32.43, the battery emf is 50.0 V,
the resistance is 250 (), and the capacitance is 0.500 uF.
The switch S is closed for a long time interval, and zero
potential difference is measured across the capacitor. After

7+ the switch is opened, the potential difference across the

| capacitor reaches a maximum value of 150 V. What is the
value of the inductance?
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B78 An air-core solenoid with 68 turns is 8.00 cm long and
has a diameter of 1.20 cm. When the solenoid carries a cur-
rent of 0.770 A, how much energy is stored in its magnetic 44. Calculate the inductance of an LC circuit that oscillates at
field? 120 Hz when the capacitance is 8.00 uF.

30. A 10.0-V battery, a 5.00-() resistor, and a 10.0-H inductor 45. A 1.00-uF capacitor is charged by a 40.0-V power supply.

are connected in series. After the current in the circuit has The fully charged capacitor is then discharged through
reached its maximum value, calculate (a) the power being a 10.0-mH inductor. Find the maximum current in the
supplied by the battery, (b) the power being delivered to resulting oscillations.

the resistor, (c) the power being delivered to the induc-

tor, and (d) the energy stored in the magnetic field of the

inductor.



