A dipole (electrically neutral) is placed in an external field.

(a) (b)

@ = © ¢

For which situation(s) shown above is the net torque on the dipole zero?
A) (a) only
B) (b) only
C) Both (a) and (b)
D) Neither (a) nor (b)

Basic Concepts: Field patterns of point charge and parallel plates of
infinite extent.
The force on a charge in the electric field is given by

F=qE
L kA
AEJ_;JA

/'ﬂ

Symmetry of the configuration will cause some component of the electric
field to be zero.

Solutions: The electric dipole consists of two equal strength poles a
distance apart. Only in figure (a), the electric field is along the direction of

7, where 7 is the vector between the pair of charges. Therefore the force F
is also along . This will lead to zero torque, since

—

T=rFXFxrxr=0.

For figures (b), the torque on both charges are nonzero and the resultant
torques are also nonzero. opposite charges separated by a distance.

Answer A.
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