Giancoli Chapter 17

26. (a) With the distance measured from the center of the dipole, we find the potential from each charge:
Vo =kQo/7o
(9.0x10° N-m?/C?)(- 6.6 x 102 C) /(9.0 x 10-10 m — 0.6 x 1071 m)
-0.707 V.
kQc/rc
=(9.0x10° N-m2/C2)(+6.6x102°C)/(9.0x 10 m + 0.6 x 10" m)
=+0619V.
Thus the total potential is
V=Vo+Vc==0707V +0619V =
(b) The percent error introduced by the dipole approximation is
% error = (100)(0.089 V — 0.088 V)/(0.088 V) =

Ve

27. Because p; = py, from the vector addition we have
p = 2p; cos (36) = 29L cos (36);
6.1x 100 C-m = 24(0.96 x 10~ m) cos [3(104°)], which gives g = [ 52x102C. ]

28. We find the potential energy of the system by considering —>| d
each of the charges of the dipole on the right to be in the - + 4, +,
potential created by the other dipole. The potential of the (@) I (o) © ¥ @
dipole on the left along its axis is I(i r __){
Vi = (kpy cos 8)/r? = kp, /2.
If r is the distance between centers of the dipoles, the potential energy is
PE = (q)lkp1/(r + 341 + (- go)lkp1 /(v — 3]
= qakpr{[1/(r + 3421 - [1/(r - 31} = (gakpr/P)({1/11 + @/20) - (1/11 - (@/2n)1)). :
Because d « r, we can use the approximation 1/(1 £x)? =1 ¥ 2x, when x « 1:
PE = (Gokp1 /™)[1 - (d/1)] - [1 + (d/7)]} = — 2g,dkp, /7° = - 2kpyp, /7.
29. Because the field is uniform, the magnitudes of the forces on the charges ¥ " :'
of the dipole will be equal: g
B =F =0F F,
If the separation of the charges is {, the dipole moment will be p = Qf. B &
If we choose the center of the dipole for the axis of rotation, both forces P :
create a CCW torque with a net torque of
t=F,(30) sin ¢ + F (32) sin ¢ = 2QE(20) sin ¢ = pE sin ¢. i
Because the forces are in opposite directions, the net force is

If the field is nonuniform, there would be a torque produced by the average
field. The magnitudes of the forces would not be the same, so there would F

bea |_resultant force | that would cause a translation of the dipole.

30. From Q = CV, we have

2500 uC = C(950 V), which gives C =

31. From Q = CV, we have

95 pC = C(120 V), which gives C =

32. From Q = CV, we have

16.5x 108 C = (7500 x 10-12 F)V, which gives V=| 22.0V.
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