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=[159x10™° N| (repulsion)

r? (3.80 x 10710 m)?
©) F o Cmma_ L&f? x 107" N - m? /kg?)(1.67 x 10" kg)?
s - ={1L29x107%¥ N

r (3.80x 10719 m)?

The electric force is | larger by 1‘2_4 x10% hmesl

o) ¥ kD _gmm .
(@] k. 2 G 2 with g, =g, =9 and m; =m, =m, then

R i fﬁz 6.67x10 " N-m? /kg? | .
m  \k, 8.99x 10° N-m? / C2 =E3~61x10 C/kg

J =5 F =k, 0% (8.99%10° N-m?/ C2)(7.00x 10 C)(2.00x 107 C)
; e ~0.503 N

Fy =k, 1% _ (8:99%10° Nom? / C1)7.00x10°® C)(4.00x10 C)
r (0.500 m)? =10IN

F, =(0.503+1.01) cos 60.0°=0.755 N

F!f =(0.503 -1.01) sin 60.0°=-0.436 N

F=(0.755 N)i—(0.436 N)j =[0.872 N at an angle of 330°|

“' 2311 For equilibrium, F, =—F,, or qE=-mg(-j). Thus, E="%;.
q

. (9.11x1073 Z 2 e
g8 (011x107 kX980 m/sh),  [T(cag, 1qm N/C)j|

@) g (-L60x107 C)
| _ E&_=(167x10'2? kg)(9.80 m/s?) z -
| ® E & (Le0x10" Q) j= |(ro2x107 N/C)]J
'| —_— .
! 2314 If we treat the concentrations as point charges,

N-m?) (40.0C) , . 5
E, =k, :qf = (8.99 %10’ =z ](1000 m)z -j)=3.60 x10° N/ C(~j) (downward)

.m?) (40.0C)
E =k, -1 =|899x10° N-m’ ) ( —i)=3.60x10° N/C(-j) (@ d
' 2 [ % c? (1000m)2( ) ) 1) et

*’ E=E, +E_= |7.20x10° N/ C downward|




_v ke “-lc.-‘-ﬁ_ i _—kagi 1 1 | ?Tzkeq.
E——zrzr -‘12( ) (22 )p( i)+ (3a )3( i) # won = 32 [1+Ei~+-3-§+..,]=‘- ﬁgz 1
kAl _kQ/Df  kQ  (8.99x10%(22.0x 109 . 0=140em |

Td(+d)” d(b+d) " d(+d)  (0.290)(0.140 + 0.290) . ’

E e itcial
E =159 x10°N/C|, [dl_rected toward the r0d|

k e e ————
23.25 B g 2— where dg = 4, dx
1 koA
E- A =
. k,AoJ' z (‘)ixn_l_M Ehec{lr%onzsmzor!eftforﬁ.@;{)—l
B30 @ From Example 235, E=2:rk55[1“ ; ] -
V¥ +R?
_ 9 3
U-'-—JE—-— 84x107° C/m?

= 8 T s | 7 T T97 2 AT 7]
E=(1.04x10° N/C)0.900) = 9.36 x 10° N/C =(93.6 MN/C

e e
appx: E=2rxk, o= (104 MN/C (about 11% high)|

(b) E=(L04x10® N/C}(l 30.0 ¢m
s == =(L 8 ar "
\/30.02 +3.00° em (LB N/C){U'OM%) 0516 /Cr
appx: E=k, L =(8,00x1095.20%X10% oo
T ©.302 U ;}_93@ ¢ (about 0.6% high)|
22.38 ’_'T:_/‘F_T_!-__-F\-;E!—\—':'
i
23.46 T accoleiation W gien by #L=90 420 —%) or v2=04+2a(-h)
g Y
v*
Solving, a=-5
. mo” j
Now X F =ma: -mgj + qE = ——%
- mo© )
Therefore qE =( ET N mg)]

(a) Gravity alone would give the bead downward impact velocity
\,"2[9.80 m/s*)(5.00 m)=9.90m /s

To change this to 21.0 m/s down, a [downward| electric field must exert a downward electric
force.

m (ﬁ: ) 1.00 x 10"3 kg (N :,3]((7101':1/5)



