P20.29 (a) E=[0];
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P20.30 (a) Both spheres must be at the same potential according to er—ql = ?;12
1 2
where also q +0,=120x107° C.
Then 0 = %N
P
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=0.300 x107® C on the smaller sphere

continued on next page



(b) Outside the larger sphere,

Ky » Vi. L. "V,
hp Yip 13x10° Vi [525%10° v/m away].
Iy n 0.06 m

E =

Outside the smaller sphere,

5
£ 21.35><10 Vf—

6
) 002m :| 6.74x10° V/m away |

The smaller sphere carries less charge but creates a much stronger electric field
than the larger sphere.

P2031 (a)  Q=CAV =(400x10° F)120V)=480x10° C=
(b)  Q=CAV =(4.00x10"° F)150V)=6.00x10"° C =

P2035 (a) AV =Ed

20.0 vV
E=———=|111 kV/m
ox 10

(b) E==
S
o=(1.11x10* N/C)885x1072 C2/N-m?)=[ 983 nC/m’? |
_ 2
& A (885x107 C?/N-m?)7.60 cm? }1.00 m/100 cm )
c=2"_ =374 pF
© d 1.80x107° m
_Q
@  av=g

Q=(200V)(374x10™ F)=
P2036 (1) C-— - - 50.0 -
2k, In(2)  2(8.99x10° )in (32

(b) Method 1: AV =2k Aln (EJ
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AZHZM:LGZXNJ C/m
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AV = 2(8.99 x 10° )(1.62 x 107 )In G—;) =
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2.68x107°



P20.39

(@)

Capacitors in parallel add. Thus, the equivalent capacitor has a value of

Ceq =C; +C, =5.00 uF +12.0 uF = 17.0 4F |.

The potential difference across each branch is the same and equal to the
voltage of the battery.

Qs = CAV = (5.00 4F)(9.00 V)=
and Q;, = CAV =(12.0 uF)(9.00 V)=



P20.40

P20.41

P20.39

(@)

(@)

In series capacitors add as

1_1.1_ 1 1
C, C, C, 500uF 120uF

The charge on the equivalent capacitor is

Qu = CegAV =(3.53 1F)(9.00 V)=318 4C.

Each of the series capacitors has this same charge on it.

S0 Q=Q, =[3184C].

. . Q, 318uC
The potential diff h AV, ==L =L 21635V
€ potential dirference across each 1s 1 Cl 500 p =
and
Q, 318uC
AV,==2="""r" 1265V
2 C, 120uF
1 1 1 Il Il
B S 1 1
C, 150 3.0 159 300
2
C, = 2.50 uF =~ " " Hpe
s =2.50 u 6.00 20.0
C,=250+6.00=8.50 uF (MF uF

-1
1 1
Coy = + =|5.96 uF
“ [8.50% 20.0,uF] |

uF
o—
Q=CAV =(5.96 £F)(15.0 V)=| 89.5 x4C | on 20.0 uF 6'08 _|2(|)_0°
I !u uF
av =2 _854C 0y 1
C 200 uF
o |1 |1 o
15.0-4.47=10.53 V 0
Q =CAV =(6.00 xF)(10.53 V)=[63.2 x«C | on 6.00 u.F uF o uF

89.5-63.2=[26.3 4C | on 15.0 xF and 3.00 uF FIG. P20.41
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The potential difference across each branch is the same and equal to the
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P20.43

P20.48

P20.49

P20.53

C= % s0 6.00x10°° = % J_ L J_
A " AV __Cl C2
and Q=[120 uC oL o
S] 52
Q=120 uC-Q,
FIG. P20.43
120 -
and AV = g: 120-Q, = Q.
C C, C,
120-Q, Q,
or — ="
6.00  3.00
(3.00)(120-Q, )= (6.00)Q,
sz%z 40.0 uC Q, =120 uC -40.0 £C =| 80.0 uC
u=21cav?
2
AV = 1/£ = —2(302 D _[4a7x10° v
C 30x10° C/V
1 2
U==C(av) 100V 250 |5.00
2 - — uF =/ uF
The circuit diagram is shown at the right.
(a) C,=C, +C, =250 uF+5.00 uF =300 uF I
25.0 uF
1 5 ' AV =
U= E(30.0>< 107 Y100)° =[0.150 J 5,00 uE
Il
1 -1
(b) Csz(i+ij :[ ! + 1 ] =417 uF FIG. P20.49
C, G, 25.0 uF ~ 5.00 uF
U= %C(AV ¥
[2u 2(0.150)
AV =, |— =, |———2 =268V
C V417x10°

_ K g A _ 210(885)(10_12 F/m X175X10—4 mZ)

¢ 5
d 4.00x107° m

=813x10 " F=



() AVig = Epad = (60.0x10° V/m }(4.00x 10 m )=

P20.59  The energy transferred is Ter = %QAV = %(50.0 C)(l.OO x 108 V): 2.50%x10° J

and 1% of this (or AE;,, = 2.50x 10 J) is absorbed by the tree. If m is the amount of
water boiled away,

then
AE;, =m (4 186 J/kg - OC)(lOO"C - 30.0°C)+ m (2.26 x 108 J/kg )= 2.50x10" J

giving m= .



