Capacitors and Capacitance

07° + C, (from the diagram)
1 Qis 470 x 107° V, but in fact Q should be

should be added to the observed voltage.

hip between R and  is given by
= IR.

=12 -(12/4T)

leaking

»{/s

24=9.6V
10°) =45x%x107 C

1s constant when the voltage across the capacitor remains
1t leaks through the capacitor.

<107 = 80 kQ

s C decreases. V' (= Q/ C) will increase.
>ointer ‘kicks’ in the opposite direction.

alectric sheet increases C. IV then decreases and more
ie pointer ‘kicks’ in the original direction.
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Capacitors and Capacitance

»acitance is Y,
L the

hﬂ L
M ,

e connections of Y,, Y, and E when using a double-

4.7 =22x%x107C

original value in 28 s.

IRC2) = V,&*\2 14,

25 %107 s
180 x 1072)(10 x 10°)
8 x107° s

hroughinls
15)(580 x 107'%)

.99
107
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Capacitors and Capacitance

t/s

"the initial value,
8s.

constant to be measurable.

0 mA is 1, where ¢ is given by

nd the 220 yF capacitors

apacitor and the
470 x 10°%)™"] =190 uF
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Capacitors and Capacitance

70 uF

ucC

Y+ (470 x10°°)7'] = 82.5 uF
8.25x107°% s

scharge, i.e. ~ 40 x 107 s

leating in the wire.

N\

rcuit in (e).
470 uF

wire
100 uF

L

—J
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20. (a)

Qy Q
—L_oh_n Lwhm*

QO = (10 x107°)(9) = 90 uC
Q,, = (47 x 107°)(6) = 282 uC
Total charge = 372 uC
At equilibrium, Q, / Q, =10/47
Q, = 65 uC, Q, =307 uC
V,=V,=65%x10°/10x10° =65V

I

il

Initial energy = [90 x 107°)(9) + (282 x 107°)(6)]/ 2
=1.251%x1077

Final energy = (372 x 107°)(6.5) /2
=1.209 x 107 J

Energy dissipated = 42 yJ

(b) Total charge = 282 — 90 = 192 uC
Q, = (10/57)(192) = 33.7 uC
Q, =192 - 33.7 = 158.3 uC
V=V, =337x10°/10x10"° =337V

Il

(192 x 107°)(3.37) / 2
0.3235 x 107 J
Energy dissipated = 930 I2]

Final energy

21. (a) When it is fully charged, the voltage across it is 9 V.
Energy stored = [ VdQ = [(Q/C)dQ = Q*/2C = CV? /2
(4700 x 107°)(9)* /2 =0.19T

It

Il
Il

R[I’dr = (V?/ R)| exp (=2t / RC) dt
V*C/2-0.19]

(b) Energy dissipated in resistor

1l

(¢) Total energy output = QF = QC? = 0.38 ]

Tip: Note the relationships among the results of the three parts.
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