Champlain College - St-Lambert Physics 203-NYB

Problem Session
Electric Field

1. An isolated system of four point charges is distributed as follows

Charge Location
q -10 uC (0,-6) m
q2 +8 uc (8,-3) m
g3 -12 pC (-6,2) m
Q4 +14 nC (8,6) m

a) Determine the electric field at the point where q3 is located.
b) What is the resultant electric force acting on q3?

2. Two small spheres each of mass 2 g are suspended by light strings 10 cm in length. A uni-
form electric field is applied in the positive x-direction. The left sphere has a charge of
—5x1078 C, and the right a charge of +5 X 1078 C. Determine the electric field intensity
that enables the sphere to be in static equilibrium when the angle 0 is 10°. (drawing is not to
scale).
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3. A thin glass rod is bent into a semicircle of radius R = 60 cm. A charge O = +8 pC is uni-
formly distributed along the upper half and a charge Q = —8 pC is uniformly distributed
along the lower half. Find the electric field at the center of the semicircle.

4. A total charge Q is distributed uniformly over a rod of length L. The rod is aligned on the x-
axis, with one end at the origin and the other at the point x = L.
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a) Calculate the electric field at a point (0, D), and
b) compare this result to the field at point (L/2, D).
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5. Calculate the electric field due to an infinite thin plane of charge density ¢. Use the follow-
ing figure to set up the calculation. Use a result derived in class as your starting point. Write
your final result in terms of €p, the permittivity of vacuum. I remind you that k = 1/4me.
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Answers

1. a)843.9 N/C at 246.4°
b) 0.01 N at 66.4°

2 4.4x%10° N/C

3. 2.55x 10° N/C in the negative y-direction.
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