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32 Inductance

32.1 Self-Inductance

32.2 _~ RL CIRCUITS

32.3 Energy in a Magnetic Field
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ExampLe 32. 1 Inductance of a Selenoid

Find the inductance of a umiformly wound solenoid having N
turns and length €. Assume that € 1s much longer than the ra-
dius of the windings and that the core of the solenoid 15 air
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ExaMpLE 32.2 Calculating Inductance and emf

{a) Calculate the mnductance of an air-core solenoid contain-
ing A turns if the length of the solenoid 15 25.0 cm and s

cross-sectional area is 4.00 cm®.

daluag 25¢cm Ashy 448 300 s TSR FAEYK) g.dﬂ cilal el ol &
4cm?2 Aakida

Solution I_'f::in.-_:.,r l-lqumi{m A2 4 we obtain

lu. i ..I-'llrE.'.L

L=
£

(B0002(4.00 > 10~ * m2)
a0 % 107 % m

= (47 % 107" T-m/A)

=181 X 107*T m*A= 018 mH
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(b} Calculate the self-iinduced emf 1n the solenoid if the
current through 1t 1s decreasing at the rate of 50.0 A /s,

ey cilall A (aBliny Ll S 1Y) Calal) 8 34l giad) AGIAN dadlal) 3 68N amal -
50A/s

Solution Using Equanon 32,1 and given that o/ df=
— 5000 A /s, we obtain

g, = —L% = — (1.81 % 107*H)(=50.0 A/s)

005 mV
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p =i’R=0.5%2x10 = 2.5W
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32.5 Oscillations in an LC Circuit
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1
- 2mVLC

f

1
 2%3.14V5.6 x 10-3 X 18 x 10-12

=502 kHZ

=Y

qo =Ces= 18x10"1”x10=1.8x10"1C

iy = wqp = 2mfq,
= 2x%x3.14%x502x103%x1.8x 10710
= 5.68 x 107%4 = 568u4
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i = —wqysinwt = —5.68 X 10~ *sinwt

q = qycos wt = 1.8 x10 %cos wt
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32.6 The RLC Circuit
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Courtesy of J. Rudmin

(a) (b)
Active Figure 32.23 (a) Charge versus time for a damped RLC circuit. The charge

decays in this way when R > 4L/ C. The (}versus-t curve represents a plot of

Equation 32.31. (b) Oscilloscope pattern showing the decay in the oscillations of an
RLC circuit.
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Q]Tlﬂ

R>vAL/C

Figure 32.24 Plot of Qversus { for
an overdamped RLC circuit, which
occurs for values of R > 4L/ C.
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