Problem 4.45
A dipole located at the origin and aligned with the z - axis has the following electrostatic potential :

Qd cosf pcosh
V= 2 = 2
drg v Are,r

p cosO

V (0,1m)=9=————
( ) 4re ,(107°)?

p=9x10"%x4mg,=10% C.m
10 cos45’ 9

9 =
%(&x 10°)? 2V2

-V (nm,1nm) = =3.18V



Problem 4.49
A dipole located at the origin and aligned with the z - axis has the following electrostatic potential :
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Since—Q isat (0, -d/2,0) and +Q is at (0, d/2, 0), the dipole has moment p=Qd and it is oriented along the
+y—axis.
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Using E =—VV in spherical coordinates:
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Problem 4.50
V =p°zsing.Using E =—VV incylindrical coordinates:
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The electrostatic energy density: w, = ESOEZ = 530(4;)222 sin¢+ p°z®cos ¢ + p*sin®¢)

The electrostatic energy W, in the given volume:
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Problem 5.4
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Problem 5.7
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