
Principles of Physics II (PHY 112)
Spring 2009

Exam 2

Question 1 (4 points) Consider a positively-charged particle and a
negatively-charged particle. Which situation has higher potential en-
ergy: (a) the two particles being close together, or (b) the two particles
being far apart? Explain how you know.

Question 2 (4 points) Describe a charge distribution that would pro-
duce a uniform electric field pointing North in some region of space.
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Question 3 (4 points)

(a) If the electric field 1 cm from a charged particle is 10 V/m, what is
the electric field 2 cm from the particle?

(b) If the electric field 1 cm from a very long charged rod is 10 V/m,
what is the electric field 2 cm from the rod?

(c) If the electric field 1 cm from a very large charged plate is 10 V/m,
what is the electric field 2 cm from the plate?

Briefly explain your reasoning.

Question 4 (4 points) Two identical charged particles, separated by
1 m, are released from rest. They will fly away from each other because
of the electrical repulsion. Suppose that we know the charge and mass
of these particles. Pat will calculate the velocity of the particles after
6 s has elapsed. Chris will calculate the velocity of the particles when
they are 6 m apart. One of these problems is much harder than the
other. Explain which problem is harder, why it is harder, and briefly
explain how to do the easier problem.
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Problem 1 (8 points) Consider two identical charged particles, each with
charge 225 nC. One is located at the origin of our coordinate system, and
the other is located at (4 m)̂i. Find the electric field produced by these two
particles at the position (3 m)̂j.

Problem 2 (8 points) Consider a very long charged rod with linear charge
density 3 nC/m. The rod is so long that we will regard it as infinitely long.
We choose our coordinate system so that this rod lies along the z axis. Find
the electric flux produced by the rod through a cylinder with radius 2 m and
height 5 m. The central axis of the cylinder lies along the z axis.
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Problem 3 (8 points) Consider two large squares of sheet metal, each 1 m
by 1 m. They are placed 1 cm from each other to make a parallel-plate
capacitor. A 9-V battery is connected to the plates, so that the voltage
across the capacitor is 9 V. Find the electric field inside the capacitor. Every
now and then, an electron (mass 9.1 × 10−31 kg, charge −1.6 × 10−19 C)
escapes from the negative plate and flies over to the positive plate. Find the
force on the electron, and how long it takes to get to the positive plate.
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