30.35 ¢+ L-C Oscillations. A capacitor with capacitance
6.00 X 107°F is charged by connecting it to a 12.0-V battery.
The capacitor is disconnected from the battery and connected
across an inductor with L = 1.50 H. (a) What are the angular
frequency w of the electrical oscillations and the period of these
oscillations (the time for one oscillation)? (b) What is the initial
charge on the capacitor? (¢) How much energy is initially stored
in the capacitor? (d) What is the charge on the capacitor 0.0230 s
after the connection to the inductor is made? Interpret the sign of
your answer. (¢) At the time given in part (d), what is the current
in the inductor? Interpret the sign of your answer. (f) At the time
given in part (d), how much electrical energy is stored in the
capacitor and how much is stored in the inductor?
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30.52 . CALC An 'inductor ‘ o

with inductance L = 0200q | 'OUF30.52
and negligible resistance is con- s YW

_ : R, . .

nected to a battery, a switch S, T’l ! ’2\1, ’3J,
and two resistors, R, = 8.00 () 4 -
and R, = 6.00 ) (Fig. P30.52), T %RZ LE
The battery has emf 48.0 V and
negligible internal resistance.,

S is closed at + = 0. (a) What are the currents ij, i, and 3 just
after S is closed? (b) What are iy, iy, and iy after S hag been
closed a long time? (c) Apply Kirchhoff’s rules to the circuit and:«
obtain a differential equation for #3(). Integrate this equatiop to
obtain an equation for i3 as a function of the time ¢ thgat hasf
elapsed since S was closed. (d) Use the equation that you deriVedz
~in part (c) to calculate the value of 7 for which i3 has half of g,
final value that you calculated in part (b). (¢) When i3 has ha)f of
its final value, what are i; and i,?

30.41 ° For the circuit of Fig. 30.17, let C = 15.0 nF,
L =22mH, and R = 75.0 Q). (@) Calculate the oscillation fre-
quency of the circuit once the capacitor has been charged and the
switch has been connected to point a. (b) How long will it take
for the amplitude of the oscillation to decay to 10.0% of its origi-
nal value? (c) What value of R would result in a critically damped
circuit?



30.59 ¢+ CP In the circuit shown in Fig. P30.59, switch S is
closed at time ¢ = 0 with no charge initially on the capacitor.
(a) Find the reading of each ammeter and each voltmeter just after
S is closed. (b) Find the reading of each meter after a long time has
elapsed. (c) Find the maximum charge on the capacitor. (d) Draw
a qualitative graph of the reading of voltmeter.V, as 3 function
of time.

Figure P30.5¢

30.65 °¢ CP In the circuit shown in Fig. P30.65, switch S is
closed at time ¢ = 0. (a) Find the reading of each meter just after
§ s closed. (b) What does each meter read long after S is closed?

Figure P30.65

A
l 40.0 Q
g 500 10.0 Q
l 200 mHE $100mH 31500
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