PHYS 1304 HW #4  Solabions [ 74 Boliton )

@ ok, Bl (8:99x10° N-m*/C*)(7.00x 1104" c)(200x10°° C) " s
r + (0,500 m}

. (899%10° N-m?/C? J{/DDXIO"’ C)(400%10 C) AT
- (0300 m)*

F, =0.503cos60.0°+1.01 cos60.0°=0.755 N y )‘Fl ' .() :
Fy w = 0.503 5in 60.0°-1.01 sin 60.0° = -0.436 N

F= (0755 N)i - (0.436 N)j =[ (1872 N at an angle of 330°
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P23.9 ) (@) The force is one of . The distance r in Coulomb’s law is the distance between
o centers. The magnitude of the force is

(120%107 €)(18.0x10 C)

F:-"lf'-‘{i%=(8.99x1o“ N-m?/C?) 5 =[216x10° N].
r (0.300 m)
(b) The net charge of —6.00 x107 C will be equally split between the two spheres, or

-3.00x10™ C on each. The force is one of , and its magnitude is

(3.00x107 c]{'a.oo 107 C)

{0.300 m)”
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6’23.11__,.» The point is designated in the sketch. The magnitudes of the :..[-..ctnc fields, 5 B 3 2;?53 -vh-gU
7 5 b #

E,, (due to the ~2.50x107" C charge) and E, (due to the 6.00x10° C St BN L
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kg (899x10° N.m?/C?)(250x10" C) FIG. P23.15
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Equate the right sides-of (1) and (2)
o get (d +1.00 m)* = 2.404>
or d +1.00 m = £1.55d
which yields d=182m

or d=-0392m.

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=|.l.82 mto th_t_:_.lef!' of the —2.50 uC charge J :
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e kg (3-.9%.109_)(2_5_(]_,.16-6) AT 4 /-—tn 0.500 m)
rzig @ R s - -=14400:.N/C ’
i ' 4 (112)* Poi A ' 2tuJ"\/" 200
N . e orea) B
g E, =0 and  E, =2(14400)sin26.6°=1.29 x10* N/C- O 100 mq N
so  |E=129%10%j N/C|. FIG:¥23.20
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P23; C=2x kol 1——5=
J13+R’
x
=27{899x10°)(7.90x 107} 1~ =S =4.-46><105[1- : ]
E=21(8.99%10°)(7.90x { ﬁ;_x%(o.sso}’ (210123
@@  Atx=00500m, E=383x10® N/C=|38 MN/C

(by At x=0100m, E=324x10° N/C=[324 MN/C |
(©) At x=0500m, E=807 %107 NjC-:
@  Atx=200m, E=668x10° N,rc=

-17239 (a) The electric field at point P due to each element of length dx, is

= dE = J,C"dq - and is directed along the line joining the element to
x“+y
point P. By symmetry, ) )
Erzde, =0 and since dg=Adx,
E=E, =[dE, =[dEcos®  wher 086 = —pras .
2 J 2 J' Cos where ﬁ
2 —
Therefore,  E=2k iy I dx — _Zk,%sm 9 | FIG. P23.35
0 (x2+y2) ¥
(b) Tor a bar of infinite length, 8, =90° and E, = 2’;‘3. |
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