15.4 The attractive forces exerted on the positive charge by
the negative charges are shown in the sketch and have
magnitudes
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1513 The forces on the 7.00 #C charge are shown at the right.

: [3 39,107 N.mz]{i[ﬁﬂxlﬂ‘* C)(2.00x10* C)
1= 9

C? (0.500 m )’

=0.503 N

N.m?2 }(7.0010° C)(4.00x10° C
g:[aﬂqug — ]{ ) ' )
(0.500 m)

=101 N

Thus, ZF, =(F +F)cos60.0°=0.755 N
and  XF, =(F - F )sin60.0° = -0436 N

The resultant force on the 7.00 1 charge is

XF,
2,

]z—HD.DD

A

F, =‘J[EE}E +(EPH]E =0.872 N at @= tan'][

p*

Tl

or F, =[0.872 N at 30.0° below the +x axis




15.27

If the resultant field is zero, the E+y
contributions from the two charges must '

be in opposite directions and also have et Sdere 10m > by
equal magnitudes. Choose the line m" ) _?'371_ ;'_‘ié;&' T _E'riﬁ ;C
connecting the charges as the x-axis, with o ! ,
the origin at the -2.5 4 charge. Then, the ———13= 1.0m+d—™

two contributions will have opposite

directions only in the regions x <({ and

x > 1.0 m . For the magnitudes to be equal, the point must be nearer the smaller charge.
Thus, the point of zero resultant field is on the x-axis at x <0.

kln| ko] L 254C__ 60uC
i _ _

rE

Requiring equal magnitudes gives
RS = &1 a 3 n & (1.0m+d)

Thus, (1.0 n1+:i]1’§=:i

Solving for d yields

d=1.8m, or 1.8 m to the left of the ~ 2.5 uC charge




16.13 (a) Calling the 2.00 x4C charge q,,

voykd g0 G, & ‘

3 . |
f hT Jrl +1y )

(890,100 N m“ B.00x10" C  4.00x10° C 2.00x10% C
C )| 00600m  0.0300m (0.0600) + (0.0

,

I"I'l

V=[2.67x10°V

(b) Replacing 2.00x 10 C by ~2.00%10* C in part (a) yields

V=[213x10°V




16.40 The original circuit reduces to a single equivalent capacitor in the steps shown below.

wil 8 L Tr il
{le {Zfll
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——C, CC_— ——C, ——C, 0
——
G G = —> - ——C,
C, —— — C, —— — ——Cp
Lﬂ Lﬂ eb ab

1 1
C, = L+i = ! + ! =3.33 uF
¢ G 500 ¢F 100 uF

C,; =C,+C;+C, =2(333 uF)+2.00 uF = 8.66 uF

C,, =C, +C, =2(10.0 4F) =20.0 uF

3L -1
C = ! - ! = 1 - : =|6.04 uF
T 1c, C 8.66 uF 200 uF

i



16.43 The capacitance is

o

e, A (885x107% C*/N-m?)(2.00x 107 m?)

~ =354x10" F
d .00 =107 m

C_

and the stored energy is

w—%qwf —%(3.543{ 107 F)(12.0 V)’ =[255x10 ]




16.47 The initial capacitance (with air between the plates) is C, = Q/ (AV)., and the final
capacitance (with the dielectric inserted) is C; = Q/ (AV) ; where () is the constant

quantity of charge stored on the plates.

C; (AV), 100V
C, (av), 25V

1

4.0

Thus, the dielectric constant is x =




174  AQ=I(At) and the number of electrons is

T( At 60.0x10° C /s)(1.00 s —
AL ( ): ( / )( ) =|3.75x10" electrons

n

e e 1.60x10™ C



1713 From R =

pL

-

ad”

, we obtain A = =

pL

R

, Or

Q-][:[1)(2.13:,«;10-2 m)

J4(5.5x105

7(0.050 Q)

=1.7x10* m=

0.17 mm




17.52 The resistance of the 4.0 cm length of wire between the feet is

17510 ©-m)(0.040
g-rt (7 m) 0m) ) 70x10¢ 0
A 7(0.011 m)

so the potential difference is

AV =IR=(50 A)(1.79x 10" Q) =8.9x10"° V = |:8~;~ 1N




. . AV 150V
17.57 The current in the wireis I ] ;

R 01000
Then, from o, Ijﬂqﬂ, the density of free electrons is

I 150 A

n

E’JE(J’”'E} [? 17 107 mf*a){l 60107 C)H(E.HUKIU'3 m

OT n=\3.77 = lﬂzﬂ'/'n"r3

}2



18.8 (a) The rules for combining resistors in series and parallel are used to reduce the circuit

to an equivalent resistor in the stages shown below. The result is Re'q =|5.13 Q].
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18.16 Going counterclockwise around the upper loop, 7.000 15.0V
applying Kirchhoff's loop rule, gives —"'ul."'.lu'".,l"l.‘- I |
I
15.0 V—(7.00)1, - (5.00)(2.00 A)=0 3.004
+ (7.00)1, = (5.00)( ) T% ()
I
150V-100V 2.000Q £
I = =|0.714 A .
or 1 F'DD ﬂ 4‘llll'lll'lllll'llﬂl'l' I !

From Kirchhoff's junction rule, I, + I, -2.00 A=0

S0 L=20A-L=2000A-0714 A=|129 A

Going around the lower loop in a clockwise direction gives

+€—(2.00)1, - (5.00)(2.00 A)=0

or  £=(2.000Q)(1.29 A)+(5.00 Q)(2.00 A)=[12.6 V




18.27 Assume currents [,, I,, and I, in the directions shown.

Then, using Kirchhoft's junction rule at junction a gives

=1+, (1)

Applying Kirchhoft's loop rule on the upper loop,

+20.0 V—(30.0)1, +(5.00)I, -10.0V =0
or 61, -1,=2.00A (2)
and for the lower loop, +10.0 V—(5.00)1, —(20.0)I, =0

or L+41,=2.00 A (

]
o

Solving equations (1), (2), and (3) simultaneously yields

T —0353 A, 1, -0.118 A, and I, = 0471 A




