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30.21 A 35.0-V battery with negligible internal resistance, a
50.0-) resistor, and a 1.25-mH inductor with negligible resistance -
are all connected in series with an open switch. The switch is sud- - SO0~ R
denly closed. a) How long after closing the switch will the current ' ‘ :

through the inductor reach one-half of its maximum value? A
b) How long after closing the switch will the energy stored in the CD

inductor reach one-half of its maximum value?
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30.31 When a voltmeter is placed across the plates of a capacitor,
it reads 4.29 mV when the plates carry a charge of magnitude
150 nC. If the capacitor is now charged to 45.0 V and connected
across a coil of negligible resistance, you observe that the current in
the circuit oscillates with a period of 911 us. Find the capacitance
of the capacitor and the inductance of the coil.
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30.32 In an L-C circuit, L = 85.0 mH and C = 3.20 uF. During
the oscillations the maximum current in the inductor is 0.850. mA.
a) What is the maximum charge on the capacitor? b) What is the
magnitude of the charge on the capacitor at an instant when the cur-
rent in the inductor has magnitude 0.500 mA?
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30.42 An L-R-C circuit has L = 0.450 H, C = 2.50 X 107°F,
and resistance R. a) What is the angular frequency of the circuit
when R = 07 b) What value must R have to give a 5.0% decrease
in angular frequency compared to the value calculated in part (a)?

Lo = Lc G-
¢ - -
WoW eees = TEe
L)
o
N T
l
B T
L
= _ke = (s =
= oL
x'@‘z

o=V =

i
- adt

|

Rmc S \ - (ﬂ
/ N
L

,_M
H)HC2§ xto ?""“\)



30.64 In the circuit shown in
Fig. 30.23, find the reading in
each ammeter and voltmeter at
the following times a) just after
switch'S is closed: b) after S has
been closed a very long time.

Figure 30.23 Problem 30.64.
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30.68 In the circuit shown in

Fig. 30.27. the capacitor is origi- i_{
nally uncharged. The switch

starts in the open position and is ’
then flipped to position ! for 500V
0.500 s. It is then flipped to posi-
tion 2 and left there. a) If the

resistance r is very small, what is

the upper limit for thfa amount of Figure 30.27 Problem 30.68. a! : 5 - PR
charge the capacitor could = & - et -
receive? b) Even if r is very a—é =
small, how much electrical energy will be dissipated in it? ¢) Sketch .t %{_
a graph showing the reading of the ammeter as a function of time ¢ e
aftter the switch is in position 2, assuming that r is small. = i’ (t } = = Ci -
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30.69 In the circuit shown in Fig. 30.28, £ = 60.0V, R,
40.0Q, R, = 2500, and L = 0.300 H. Switch § is closed

t = 0. Just after the switch is
closed, a) What is the potential
difference v,, across the resistor
R,7 b) Which point, a or b, is at
a higher potential? c) What is the
potential difference v, across
the inductor L? d) Which point, ¢
or d, is at a higher potential? The
switch is left closed a long time
and then opened. Just after the
switch is opened, e) What is the
potential difference v, across

the resistor R,? f) Which point, a or b, is at a higher potential?
g) What is the potential difference v., across the inductor L?
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Figure 30.28 Problems *
30.69, 30.70, and 30.75.

h) Which point, ¢ or d, is at a higher potential?
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30.74 In the circuit shown in
Fig.30.31, neither the battery nor
the inductors have any apprecia-
ble resistance, the capacitors are
initially uncharged, and the
switch S has been in position [
for a very long time. Review the

results of Problem 30.49.a) What ~ Figure 30.31 Problem 30.74,

is the current in the circuit?

b) The switch is now suddenly flipped to position 2. Find the maxi-
mum charge that each capacitor will receive, and how much time
after the switch is flipped it will take them to acquire this charge.
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30.77 Consider the circuit
shown in Fig. 30.32. Switch S is
closed at time t = 0, causing a
current i, through the inductive
branch and a current i, through
the capacitive branch. The initial
charge on the capacitor is zero,
and the charge at time f is g,.
a) Derive expressions for iy, iy,
and ¢, as functions of time.
Express your answers in terms
of £, L, C, R, Ry, and 1. For the
remainder of the problem let the circuit elements have the follow-
ing values: £=48V, L =8.0H, C=20uF, R, =25}, and
R, = 5000 (). b) What is the initial current through the inductive
branch? What is the initial current through the capacitive branch?
c) What are the currents through the inductive and capacitive
branches a long time after the switch has been closed? How long is
a “long time”? Explain. d) At what time 1, (accurate to two signifi-

Figure 30.32 Challenge
Problem 30.77.

cant figures) will the currents i, and i, be equal? (Hinz: You might

consider using series expansions for the exponentials.) e) For the
conditions given in part (d), determine i,. f) The total current

through the battery is / = i, -+ i,. At what time ¢, (accurate to two

significant figures) will i equal one-half of its final value? (Hint:

The numerical work is greatly simplified if one makes suitable
approximations. A sketch of i, and i, versus t may help you decide

what approximations are valid.)
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31.1 The voltage across the terminals of an ac power supply varies
with time according to Eq. (31.1). The voltage amplitude is
V = 45,0 V. What is a) the root-mean-square potential difference
V.e? b) the average potential difference V,, between the two termi-
nals of the power supply?

EZ@U) = Vcoswt



31.9 A 150-Q resistor is connected in series with a 0.250-H
inductor. The voltage across the resistor is vg = (3.80V)
cos [(720 rad/s )t]. a) Derive an expression for the circuit current.
b) Determine the inductive reactance of the inductor. ¢) Derive an
expression for the voltage v, across the inductor.
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