Chapter 16

P04 Fgq=GMy/r*& Fe=keflr®. Fy=
Fe = M,=ekG)"?=1.86x10"kg.

P11 m=60g: ko?/r’>=Gn¥/r* gives
q=mkG)**=5.17x10 "2 C.

P15 Let x be the position of the 4 nC
charge. It can not be located between the
two charges, -5 nC and 6 nC, because

both exert forces in the same direction.

F. = k(4.00)(~5.00)/x° + k(4.00)
(6.00)/(x—1)? = 0 leads to —5.00/%* +
6.00/(x-1)>=0 or x*+10.0x—5.00=0.
Solving thiswe obtain  x=-5.00 —
30.0Y2=-10.5 (m) .

P19 Becausethe charges areidentical
and located at the corners of an equilateral
triangle, by symmetry, all of them
experience the force of same magnitude
equal to F = 2 k(5.00x10°)? cos30.0°/
(0.100) = 39.0 (N) along the bisector of
the angle, directed outward .

P20 g1==0s=k=q=4.0uC,a=
40cm,andb=60cm. Fy=Fx+
Faa(b/r), Fay = Fay + Fay(alr), wherer? =
a’+b?, Fz = ko?/a?, Fay = kg?/b?%, and Fay =
kg?/r®. Fa=0.630 N and F2, = 1.05 N.

P24 L=40cm, #=30°=20& m=1.0
g Fe=Tsha& mg=Tcosa.Fe=ng
tana = kgf/(2Lsing)?, q = 2L(mg sin*a/k
cosa)¥?=1.12x107" C.

(Bueche & Jerde)

Electric Force and Fields

P38 Fe=Fyorge=mg = E=
mg/q .

PA1 Tcosd=mg& Tsnd=g = E
=mgtandq.

P47 (a) Fe = k(9.00x10°)(5.00x107°)
/(0.500)? = 1.62 (N); (b) After being
touched, g = g = 2.00 1C, Fe=0.144N .

P48 (a) Fe=ke’/r* = k(1.60x10 %)
(0.530x10 '%) 2= 8.20x10° (N); (b)
M/t = Fe, SOV = (Fe r/me)”2 = 2.18x10°
m/s.

P51 Thenet electric field at the center is
zero due to the symmetry of charge
distribution .

P55 (a) a,=-eE/m, y=at’/2=
—eEt?2me; (b)) t=XNyo, Y =
(eE/2mevio) X

P58 (a) By symmetry, E,=0 & Ey=
2(kay/r?) cosd, where cosd = bi(b® + y*) 2.
E, = 2kab/(b? + y*)Y% (b) Asy >> b, E, =
2kgbly? .

P60 E,=0 & E = kg/(x+ b)*—kg/(x
—b)%.  Using U(x + b)? = (1 - 2b/X)/IX* &
1/(x — b)? = (1+2b/X)/x for bix << 1, we
obtain E, = 4kqgb/xC .
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