30.62. Model: Assume the battery is an i1deal battery.

Visualize:
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The pictorial representation shows how to find the equivalent capacitance of the three capacitors shown in the

figure.
Solve: Because C, and C; are 1in series,
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Cy 23 and C; are in parallel, so
Cog=Cegrs+ C1 =24 yiF + 5 iF =74 4FF
A potential difference of AV =9 V across a capacitor of equivalent capacitance 7.4 4F produces a charge
0 = CoAVe = (7.4 4iF)(9 V) = 66.6 uC
Because Cg is a parallel combination of C; and Ceq23, these capacitors have AV, =AV, ,; =AV, =9 V. Thus the
charges on these two capacitors are
Q1= O V) =45 4C  Quqr3= (2.4 fIF)O V) =21.6 4C

Because Q.23 1s due to a series combination of C; and C3, Q> = Q3 = 21.6 uC. This means

In summary, Q) =45 pC, V1 =9V; 0,=21.6 4C, V,=54V;and 0; =21.6 xC, V;=3.6 V.

30.68. Model: Assume the battery is an 1deal battery.
Visualize: Please refer to Figure P30.68. The battery is connected to two series capacitors C; and C;.
Solve: The equivalent capacitance 1s

Because the charge on capacitor C; is 450 uC, the charge on C,, and C is also 450 uC. We have

450 uC)(12 uF+C, 2
AVW=&=>6OV= 450 uC (450 uC)(12 yF +C,) = (450 4C)(124F) 20 uF
C, CG[(C+C,) (12 yF)C, 720 uC — 450 uC

Assess: Note that capacitors connected in series have the same charge.



30.70. Solve: The magnitude of the work done by the external force is equal to the change in the electric
potential energy of the capacitor. The work done is

Wewe =AU =U, ~U; = ==———>—

Note that the charge on the plates 1s not changed as the distance between the electrodes 1s changed. Thus,

W = 10| ——— = 1(4.0x10% )’ L 1 |_oag
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Assess: The work done on the capacitor is stored as electric potential energy in the capacitor.

30.72. Solve: The energy density in the electric field at the surface of the sphere is u =1&,E ?, where E is the
electric field strength at the surface. The electric field strength and the potential on the surface of the sphere are
related as follows:
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= u=1(8.85x10™ C/Nm*)(2.0x10° V/m)’ =0.177 Jm?



