October 2, 2009
Physics 272 Exam 1:

Name: Ja &{)4 i

The value of the electric constant £,=8.85 x 10"2 C¥/Nm?

Solve the four problems in the exam.

1.- Two 3.0 microC point charges are located at x=0, y=2.0 m and at x= 0 amd y=-2.0m.
Two other point charges, each with charge Q, are located at x=4 m, y=2 m and at x=4 m,
y = -2m as in the figure. Determine the charge Q if the electric field at the origine x=0,
y=0 due to the four charges is 4.0 x 10° N/C i
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2.- A electron (charge -1.6 x 10°C, mass 9.1 x 10°! kg) leaves the origin with a speed of
3 X 10% m/s at an angle of 35 degrees above the x axis. A uniform electric field, given by
E=-Eqj , exists throughout the regin. Find Eq such that the particle will cross the x axis at
x=1.5 cm.
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3.- A hollowed metal spherical conductor or 50 cm radius has a total charge of 100

microCoulombs.
a) What is the magnitude of the electric field I m from the center of the sphere?

b) What is the surface charge density o on the sphere?
c¢) What is the magnitude of the electric field at the center of the sphere?




4. A long, thin, non-conducting uniformly charged spherical shell of radius R has a total
positive charge of Q. A small circular plug of radius r is removed from the surface

a) What are the magnitude and direction of the electric field at the center of the hole?

¢) Find the magnitude and direction of the electric field at the center of the sphere.
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