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4.(a) Vg—Vy=AUlg=-Wl(-e)=—(3.94x 10"’ 1)/(-1.60 x 107 C) =2.46 V.

(b) Ve—Vy=Vp— V=246 V.

(c) Ve— V=0 (Since C and B are on the same equipotential line).

5.(a) E=F[e=(39x10""N)/(160x107" C)=24x10"N/C.

(b) AV = EAs =(24x10" N/C)(012m)=29x10’ V.

8. We connect A4 to the origin with a line along the y axis, along which there is no change
of potential (Eq. 24-18: JE -ds =0). Then, we connect the origin to B with a line along

the x axis, along which the change in potential is

Y 2
AV =— jo “Eods= —4.ooj: xdx = —4.00(47}

11. (a) The charge on the sphere is

(200 V)(0.15 m)
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q=4ne, VR = 33x107 C.

8.99 %10’

(b) The (uniform) surface charge density (charge divided by the area of the sphere) is
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12. (a) The potential difference is

2
V,~Vy=—t— 1 _=(1.0x10° C) 8.99><10"’Nr2n ( S j
dreyr, AmEr, C 20m 1.0m
=—4.5x10° V.

(b) Since V(r) depends only on the magnitude of 7, the result is unchanged.
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22. The potential is (in SI units)

_ 9 -12
1 | dg 1 Idd_ 0 _ (899x10M(25.6x10™) o

V_ - = = =
’ ‘R 4me,R 3w 4me R 3.71x10°

4ne,

We note that the result is exactly what one would expect for a point-charge —Q at a
distance R. This “coincidence” is due, in part, to the fact that V' is a scalar quantity.

23. (a) All the charge is the same distance R from C, so the electric potential at C is (in SI
units)

9 —12
_ 1 {g_ég}:_ 50, _ 5(8.99x107)(4.20x10 ):_2.30\/,
4re,

R R 4me,R 8.20x107
where the zero was taken to be at infinity.

(b) All the charge is the same distance from P. That distance is v R* +D”, so the electric
potential at P is (in SI units)
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25. The disk is uniformly charged. This means that when the full disk is present each
quadrant contributes equally to the electric potential at P, so the potential at P due to a
single quadrant is one-fourth the potential due to the entire disk. First find an expression
for the potential at P due to the entire disk. We consider a ring of charge with radius » and
(infinitesimal) width dr. Its area is 27 dr and it contains charge dg = 2mnor dr. All the

charge in it is a distance/7* + D* from P, so the potential it produces at P is

1 2mordr _ ordr

dv = = )
dne, \r*+D*  2eNr+D?

The total potential at P is

Lﬁ m\ [ +D2—DJ.

The potential V,, at P due to a single quadrant is (in SI units)

V_ o [m D}:M[\/(o_mo)u(o.zwf —0.259J
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40. The work required is

4ne, 2d d 4TC8 2d d
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46. (a) The electric field between the plates is leftward in Fig, 24-50 since it points
towards lower values of potential. The force (associated with the field, by Eq. 23-28) is
evidently leftward, from the problem description (indicating deceleration of the rightward

moving particle), so that ¢ > 0 (ensuring that P_‘> is parallel to E ); it is a proton.
(b) We use conservation of energy:
Ko+ Uy=K+U = %mpv(z) +qV1=%mpv2+qV2 .
Using ¢ = +1.6 x 107° C, m, = 1.67 x 1077 kg, vo = 90 x 10’ m/s, ¥; = =70 V and

V,=-50 V, we obtain the final speed v = 6.53 x 10* m/s. We note that the value of d is
not used in the solution.

57. (a) The magnitude of the electric field is

9 N'm2
2

(3.0><108C)(8.99><10
g=2-_14

g, 4me,R* (0.15m)’

j=1.2><10“ N/C.

(b) V=RE=(0.15m)(1.2x 10*N/C) = 1.8 x 10’ V.

(c) Let the distance be x. Then

AV =V(x)-V =1 ( : —ij:—soov,
dne, \R+x R

which gives

_ RAV _(015m)(-500V)
.V —AV  —1800V+500V

=58%x107m.
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