Homework No. 07 (2014 Fall)

PHYS 320: Electricity and Magnetism 1
Due date: Monday, 2014 Oct 27, 4:00 PM

1. (30 points.) (Based on Griffiths 3rd/4th ed., Problem 4.9.)

(a) The electric field of a point charge g at distance r is

E() = g M

The force on a point dipole in the presence of an electric field is
F=(d-V)E. (2)

Use these to find the force on a point dipole due to a point charge.

(b) The electric field of a point dipole d at distance r from the dipole is given by Eq. (4).
The force on a point charge in the presence of an electric field is

F =¢E. 3)

Use these to find the force on a point charge due to a point dipole.

(¢) Confirm that above two forces are equal in magnitude and opposite in direction, as
per Newton’s third law.

2. (40 points.) (Based on Griffiths 3rd/4th ed., Problem 4.8.)
We showed in class that the electric field of a point dipole d at distance r from the dipole
is given by the expression

E(r) — Z%g;;%[%(d-f) —d]. @

The interaction energy of a point dipole d in the presence of an electric field is given by
=—d-E. (5)

Further, the force between the two dipoles is given by
F=-VU. (6)

Use these expressions to derive
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