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Each charge is a distance va® +a” /2= a/\/f from the center.

kv Q_|_|syz2k &
V_k‘,};r‘_zlkl,[aﬁJ— 4~/§k‘.a

3. E
Neither, because the voltage increases when the plates are pulled apart.
4. E
For an ideal parallel-plate capacitor, the electric field is uniform, and the electric

potential varies linearly with position between the plates.
5. C

From Example 23.2, the electric field due to a uniformly charged ring is given
by

k,Qx

E= 2 )3/2

(x2 +a
For a maximum, we differentiate E with respect to x and set the result equal

to zero:

2
(LE - Ok, 1 3x
dx

solving for x gives

x*+a*-3x*=0 or x=

&

6. D
The potential difference across the capacitor decreases to Vo/k.
7. B
The electric flux through the Gaussian surface depends only on the charge enclosed

within radius 7.
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12. A

= 47-10%0 - —

.B
I=f]dA=f2><101°-r3-27trdr=47t-1010Jr4dr

5x 1073
3x10-3

5
T
= 0.8m-101°- (55 —-3%) 10715

5

=7114x 1075 = 7.2x 1072

2.5 x107°m?

6
L= 23 %105 5% =23 x105-60-60

13.D (1,3) > 2

N

Vd = 849x 16

i
]=Z=nevd

=849 x10%%-1.6 x 10717 - v,

3.2
107 =23x%x107°

6
hour = 70.8 hour

2:(6) = E(1 — ¢F¢)

t
2=12(1—- e_600-6><10_6)

t=656x10"*
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K= Emvz =48 x107%%
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14. E

Kol
2nR

T 2m0.02

Ho 5
B, =t 7
27 27003 f

B = /312 + B,* = 52uT
15.1.6x10™ H/m

Sol: ¥ =& B f & L/l=po n"2 A=(4nx107-7)(800)"2(2.0x10"-4)=1.6x10"-4 H/m -

16.4.0J

Sol: T8 i & U=1/2 LI"2=1/2(0.50)(4.0Y"2=4.0 ] -

17.7.9x10° rad/s

Sol: &)Zl/f(LC)Zl/f[(ZOX10/\-3)(8.0><10/\-6)]:7.9><10/\3 rad/s o

18.60 Q
Sol: XL=w@L=300x0.20=60 €2 -

19. 1.77x10° A
Sol: =4 % in o= e o dDE/dt=(8.85x10"-12)(2.0x1075)=1.77x10"-6 A -

20.
(A) 2.7x10% Pa
Sol: = WP & p=1/c=8.0/(3.0x10"8)=2.7x10"-8 Pa -
<HF =GN
21. Cz is in parallel with Cs, and that parallel pair is in series with C;.

C1C23 _ 15x30
C1+Cz3 15430

C23=Cr+C3=10+20=30 uF. Series equivalent: C,., = = 10 uF Series

charge: Q=Ce¢qVo=10 uFx18 V=180 nC
Q _ 180

Voltage across Cz and Cz: V3 = T 50 T 6V
23

Energy stored in Co: U, =5 C,V4 =210 X 1076 x 62 = 1.8 x 1074 = 0.18 mJ

mERS A



22. Take a tiny charge element dq on the arc. The electric field produced by dg at the

center is dE = kd—f. For a line charge, dg = Adl
R

= ARd6
p_kdq _IlARd9 kade kA6
RZ - RE RO R
E=[7%sing =2 w5 %5 B.
23. ¥ #4D.
V=

]

k j dq k J‘ﬂ,dx

i.‘
all charge

J- Ads kj,ldx

-3R semicircle

V= —k,Aln(=x)[

-3R

V= kt,lln%+ kAz+kAln3=

k,A(m+2In3)

24.A

R34=R3+R4=6+2=8
28
R2"34 =m= 1.6
14416
VR2 =12-14-4 =64V
] 6.4V
'‘R2 T 20
25.E

4A

= 3.24

U= —ji-B=—uBcosH

Unax = cosf = —1

« 8 =180°
26.C

. Hol@  uoim ol
=+ = = = = —
B (0=m) =B = =R~ ar

R = 2r
_fol_piol _pioi 2ol _ ol
VT 4R  4r T 4R 4R 4R

Mol = Hol Mol = 2Hol 3ol

B _—— _—
2= 2R T ar “ 2R T R 4R
. Bz

n— =23
B,



27.180 Q
Sol: XL=oL=1000(0.20)=200 Q > XC=1/(wC)=1/[1000(50x10"-6)]=20 Q - Z=,/
[RA2+(XL-XC)"2]=y/ (3072+180"2)~182 Q » fi#3T 180 Q -

28.12A
Sol: Vs=Vp(Ns/Np)=120(100/500)=24 V - El43FEER 1s=Vs/R=24/4.0=6.0 A - ¥
AESEERSS TSP Vplp=Vsls » Ip=(Vsls)/Vp=(24x6.0)/120=1.2 A -

29.4.0x10° N
Sol: 584 BHHEETER p=21/c=2(12)/(3.0x1078)=8.0x10"-8 Pa °
77 F=pA=(8.0x10/-8)(0.50)=4.0x10"-8 N °

30.100 V

Sol: Z&4[H#T Z=V[RA2+(XL-XC)A2]=V(4072+3072)=50 Q - Vrms=Irms Z=2.0x50=100
Vo



