SelLUTlons CHAPTER 16

8. There are eight different combinations that use all three capacitors in the circuit. These
combinations and their equivalent capacitances are:

f1 1 1Y

All three capacitors in series - C,, = La— E~+ e
3

All three capacitors in parallel - C, =C, +C, +C,

One capacitor in series with a parallel combination of the other two:

1 1\ [ 1 _1_\ 1, 1Y) _”_I::D,
Ca Lc v tc) Ca=lcye ) *Ca Lc +C, G

One capacitor in parallel with a series combination of the other two:
(1Y (1Y (1) —

C = +C ’ = +C ’ Cy = +C

“’ Lc1+c2J RE Lca+c1J 2% Lc2+c3J }

12. The energy stored in a capacitor is W :%C(AV)Z.

(a) If the potential difference is doubled while all other factors remain constant, the
stored energy is quadrupled.

(b) Assuming a parallel plate capacitor, the capacitance is C=x€, A/d and the energy
xe, A(AV)?
2d
potential difference is held constant, the stored energy will be cut in half.

stored becomes W = . Thus, if the plate separation is doubled while the

£_lav]_ 25000 j/C

16.5 =
d 15%x10%m

=|1.7x10° N/C

168 (a) |AV|=Ed=(590x10° V/m)(1.00x10 m)=[59.0 V]

1
(b) S —0=AKE=W =-APE, =|q(AV)|,

— \/Zlf?(AV)l _ [2(1.60x10™ C)(59.0 J/C) (155530 s

m, 9.11x10™" kg




16.12 Calling g, the charge at the corner opposite P,

( )
V=V, +V,+V =kglﬁ+i’l+———"3 |
hon i+

(899x109 Alm )(800"10{ C_800x10°C  120x10°C )
L 0200 m 0350m  f0.200) +(0.350)’ mJ

=[422x10°V

16.19  From conservation of energy, (KE+PE,)  =(KE+PE,),, which gives

04594 _ m %4+0 or 1, = _2k, Qq 2k, (79e)(2e)

te m,v? m,v?

(8 99x10° N ](158) (L60x107" c)
(6.64x107 kg)[z.ooxm" m/s)’

AV 00V ik 10* V/m= directed toward the negative

1635 ) B R
plate

e, A_(885x10™ C*/N-m?)(7.60x10™* m?)
b} == 1.80x10° m

=3.74x10" F=
(©) Q=C(AV)=(3.74x107 F)(20.0 V)=7.47x10™ C= on one plate and

on the other plate.




16.31 (a) Using the rules for combining capacitors in series and in parallel, the circuit is
reduced in steps as shown below. The equivalent capacitor is shown to be a

capacitor.
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(b) FromFigure3: Q,=C, (AV), =(2.00 4F)(12.0 V)=24.0 xC
From Figure2: Q,,=0Q,.=Q,.=24.0 uC

Thus, the charge on the 3.00 4F capacitor is Q,=|24.0 xC

Ls _2404C

e = =400V,
C, 6.004F

Continuing to use Figure 2, (AV)

Q 24.0
and  (AV),=(aV), == =S =B 00V

From Figure 1, (AV), =(AV), =(AV),,=[4.00 V|
and Q,=C,(AV), =(4.00 4F)(4.00 V)=

Q,=C, (AV), =(2.00 4F)(4.00 V) =[8.00 4C|
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The circuit may be reduced in steps as shown above.

Using the Figure 3, Q. =(4.00 4F)(24.0 V)=96.0 4C.

Then, in Figure 2, (AV),, g—” 2%2 ﬁ;: =160V,

and  (AV), =(AV)_—(AV), =240 V-16.0 V=8.00 V.

Finally, using Figure 1, Q, =C,(AV),, =(1.00 4F)(16.0 V)=
Qs =(5.00 4F)(AV),, =[800 .C]  Q;=(8.00 £F)(AV),, =[640 uC},

and  Q, =(400 uF)(AV), =[320 4C]

1644 (a) When connected in parallel, the energy stored is
a—c (AV)? —c ,(AV)? _—~(c +G,)(AV)?

1
=5[(25.0+5.00)x10 F](100 v)* =[0.1507]

(b) When connected in series, the equivalent capacitance is
1 1)
c =(_+_) =
“"\250" 500/ =417 4F

From W= 3C, (AV)?, the potential difference re
in part (a) above is

2W J (0.150 J)
AV = o
\/ 417x10° F 268 v

quired to store the same energy as




