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Physics 121 Quiz #2, January 19, 2018

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

Suppose that you have a line of charge of length L where the linear charge density is distributed along the
x-axis according to l(x) =ox where « is a positive constant. The rod and associated geometry are

shown below.

.

1. What is the total charge Q? Hint: The linear charge density is a function of position. “Add up” all
of the contributions to the total charge from along the length of the rod.
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2. Setup, but do not solve, the integral for the electric field at a point <X,y,Z> = <L+ r,0,0> .
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This was not part of the question, but using Mathematica, the integral evaluates to:
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3. Suppose that we have a parallel plate capacitor where the plates have area A and are separated by an
amount s . The plate on the left has a charge —Q while the plate on the right has a charge +Q . Take to
the right as the positive x-direction and place an electric dipole (consisting of two equal and opposite
charges q separated by a distance d ) between the plates of the capacitor with the axis of the dipole
perpendicular to the axis of the capacitor plates. In other words, the axis of the electric dipole is
along the y-axis. If d <<<§, the electric dipole will experience which of the following?

a. A net force along the x-axis and a torque orienting the dipole along the x-axis.
b. A net force along the x-axis and zero torque.
A zero net force and a torque orienting the dipole along the x-axis.
. A zero net force and a zero net torque leaving the dipole at rest.
e. unable to be determined from the information given.
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