Principles of Physics I1 (PHY 112)
Spring 2010

Exam 2

Question 1 (4 points) Particle A has a charge of 3 nC. Particle B has
a charge of 1 nC. These particles are placed a distance of 10 ¢m from
each other and released. After a short time, they are moving away from
each other. Which particle is moving faster? Explain.

Question 2 (4 points) Consider an electric field that points east at
every point in a certain region of space. At t = 0, an electron is
traveling north through this region of space. Describe the force on the
electron and the subsequent motion of the electron. Draw a picture of
the path the electron will take.



Question 3 (4 points) Draw the direction of the electric field at each
of the labeled points. Which of the labeled points has the highest
electric potential? Use words or formulas to show how you arrive at

your answers.



Question 4 (4 points) Consider a parallel-plate capacitor with charge
+@ on one plate and charge —() on the other plate. If we increase
the charge on the positive plate to +2(¢) and the charge on the negative
plate to —2@Q), what happens to the electric field, the potential difference
between the plates, and the capacitance? Explain how you know.



Problem 1 (8 points) A particle with charge 125 nC is located at —2 m i.
A particle with charge 75 nC is located at 2 m i. Both of these particles
contribute to the electric field. Find the electric field at 2 m i + 3 m j.

Problem 2 (8 points) Two identical particles, each with charge 2.96 C and
mass 9.8 g are held a distance of 2.62 m from each other. They are released
from rest. When they are a distance of 8.02 m from each other, how fast is
the first particle moving?



Problem 3 (8 points) An electric field is given by E = 50 V/m i in the
region where z > 0, and E = —50 V/m iin the region where x < 0, as
shown in the figure below. A cube of length 2 m has its center at the origin.
The top and bottom surfaces of the cube are parallel to the xz plane; the left
and right surfaces are parallel to the yz plane; the front and back surfaces
are parallel to the zy plane. (a) Find the electric flux through each of the six
surfaces of the cube. In other words, find ®pr,,, Prpottom: PELett; PERight
P prvont, and Pppaac- (b) What is the electric flux through the entire closed
surface of the cube? (c) What is the net charge inside the cube?
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