Ch.11 (32): Self-inductance
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L is the self-inductance of a solenoid and measured in Henry (H).
L=p,n’A
The self-inductance can be written in a more general form:
L _No,
The energy stored in a solenoid is given by:
U= 1 LI?
2
1. A coil has an inductance of 3.00 mH, and the current in it changes from 0.200

A to 1.50 A in a time of 0.200 s. Find the magnitude of the average induced emf in
the coil during this time.

2. A coiled telephone cord forms a spiral with 70 turns, a diameter of 1.30 cm,
and an unstretched length of 60.0 cm. Determine the self-inductance of one
conductor in the unstretched cord.

A 2.00-H inductor carries a steady current of 0.500 A. What is the stored
energy in this inductor? When the switch in the circuit is opened, the current is
effectively zero after 10.0 ms. What is the average induced emf in the inductor
during this time?

4. Calculate the magnetic flux through the area enclosed by a 300-turn, 7.20-mH
coil when the current in the coil is 10.0 mA.

D A 10.0-mH inductor carries a current I = Imax sin wt, with Imax =5.00 A and w/27
= 60.0 Hz. What is the back emf as a function of time? What is the maximum energy
that can be stored?

D An inductor in the form of a solenoid contains 420 turns, is 16.0 cm in length,
and has a cross-sectional area of 3.00 cm?2. What uniform rate of decrease of current
through the inductor induces an emf of 175 uV?

The current in a 90.0-mH inductor changes with time as I = 1.00#2 - 6.00¢ (in SI
units). 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?



