P19.11 The point is designated in the sketch. The magnitudes of the electric fields, E & —2.50 +6‘8{]
L L

E, . (due to the —2.50 x 107° C charge) and E, (due to the 6.00x 107 C -——— ®
charge) are - d—>
i ) -—d+'1,ﬂ0m—b!
kq (899x10° N-m?/C?)(250x10 C)

E, :r_2 72 (1)

FIG.P19.11

kg (899x10° N-m*/C?)(6.00x10° C)

E,- @)

2

¥ (d+1.00 m)”
Equate the right sides of (1) and (2)

to get (d+1.00 m)* =2.404°
or d +1.00 m==£1.55d
which yields d=182m

or d=-0.392 m.

The negative value for d is unsatisfactory because that locates a point between the charges where
both fields are in the same direction.

Thus, d =| 1.82 m to the left of the —2.50 uC charge | .
k|, . (899x10%)(300x10°) s Y
P19.13  (a) E; =—"~(-j)=- — “(-j)=-{2.70x10% N/C};j B, 6.00 nC
C (0.100) o - 2l
' 9\ (¢ 10-2) = El

. kga|, . (899%10%)600x1077) s |

E, =" (-i)== ——— ~(-1)=—{5.99x10° N/CJi =-3.00nC
E=F, +E, =| {5.99x102 N/CJi-(270x10° N/C)j | FIG. P19.13

®  F=qE=(500x10" C)(-599i-2700j) N/C

F=(-300x10°{~135x107}) N =| (-3.00i - 13.5]) 4N
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P19.21

.k k k k,(29). K,(3q) - . o k. (44)-
@ E=Rely Ko K KA KGO 500 Gangsoc) s 0
" ) 3 a 2 ! a”
: kg- k.g- k
E=3.06-21i+506-2j=|501-2] at588°
a” a” a
- S = kc[;"z =
(b) F=gE=| 5.91—— at58.8°
22
.
! KQ: ko (899 xlo"':](zz.o x107°) J=140cm
T d(t+d)  d(t+d)  d(f+d)  (0.290)(0.140 +0.290) ~—d—( *
“—36.0 cm—>
E =‘ 1.59x10° N/C, directed toward the rod. ‘ FIG. P19.17
. . - dgsin@ !
Due to symmetry E,= |dE,=0,and E, = |dEsin8=k, | 1 51711 Y
where dg=Ads=Ard@, \
g T 2 2k A
so that, E, :R"A | sianQzRE—A(—COSHJEZ 2k A
"o ’ FIG. P19.21
where i=T and :£.
I T

okqr  28.99x10° N-m*/C?|(750x10 C)x
"[hllsl Ex - E’F’ — \ /! 2 / ‘
L (0.140 m)

Solving, E, =216x10" N/C.

Since the rod has a negative charge, E= (:—2.16 X '107{_] N/C= -21.6i MN/C |.

o 18 | 3

(b) 4, 1s negative, g, 1s positive




gE  1.60 x107"?(640)
a=——= 5
m 1.67 x 10~

®  v=v;+at 1.20x10° = (6.13x10% )t t=
(© xp—x; = %(z;_,. +o, )t xp= %(1.20 x10°)(1.95x107°) =[117m]|

1 : 1., o v ) \2 —
(d) K= 5 mo* = E(_'l.ﬁ? %107 kg__]('l.ZO x10° mf"s__] =|120x107" ]

P19.27 (a) =[613x10" m/s* |

Section 19.8 Electric Flux
P19.30  ®;=EAcosf=(200x10* N/C)(18.0 m?)cos10.0°=[ 355 kKN-m?/C |

P1931 @ =EAcos# A=7xr? =7(0.200)* =0.126 m>

5.20 %107 = E(0.126)cos 0° E=414x10° N/C=| 414 MN/C

Section 19.9 Gauss’s Law

0 8.99%10°)Q
P19.32  (a) E= ;‘fg* : 890x10% = (77]
r (0.750)°

But Q is negative since E points inward. Q=-5.57x 108 c=

(b) The charge has a | spherically symmetric | charge distribution, concentric with
the spherical shell.




P19.33

(a)

(b)

With o very small, all points on the hemisphere are nearly a
a distance R from the charge, so the field everywhere on the

curved surface is I;:,, radially outward (normal to the

surface). Therefore, the flux is this field strength times the
area of half a sphere:

(DLurmed = |E dA Elncalﬂhenusphme

Q
(Dcurved - [‘]{s R_ }[ 7 4 Rz ‘_
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The closed surface encloses zero charge so (Gauss's law gives

—-Q
(Dcuwed + (Dﬂat =0 or (Dﬂat =— —

curved 2 E[]




