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(1)A sphere of charge of radius a has a volume charge distribution 
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. In addition to this, at the very center of the sphere is a point charge Q. Note: the radius of the sphere (a) also appears in the charge distribution as indicated.

Note: you must show complete details here, including sketches, etc. You may use the unit vector 
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 to represent the radial direction..

(a) Find the vector electric field inside the sphere.

(b) Find the vector electric field outside the sphere.

(c) Show that at the surface of the sphere the inside solution agrees with the outside solution.

(d) Suppose that 
[image: image3.wmf]3

10.0C

0

m

Q1C::a0.1m

m

=-mr==

 Provide a numerical solution for the electric field at the surface of the sphere. Be sure to include correct SI units with your answer.

(2) Consider the following charge configuration: consisting of three charges:
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In each of the following problems, you should provide a symbolic answer followed by a numerical answer with correct SI units and Cartesian unit vectors where appropriate.

(a) Find the vector electric field at points along the axis specified by: 
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 (you may assume yp is positive here and yp>0). Evaluate your answer for the case yp=1.0m.
(3) A square consists of 4 identical charges q located at (1:-a,0):(2:+a,0):(3:-a,2a):(4:a,2a).

(a) Find the vector electric field at the center of the square which has coordinates (0,a).

(b) If charge 5 with value -q is placed at the center of the square, find the force on charge 5.

(4) In a vacuum, two particles have charges of q1 and q2, where q1=+3.5(C. They are separated by a distance of 0.26 m, and particle 1 experiences an attractive force of 3.4N. What is q2 (magnitude and sign)?

(5) Two positive charges +q are located at  (1: 0,a) and (2:0,-a) respectively. 

(a) Find the vector electric field at the coordinates (b,0).

(b) If a charge -2q is placed at (3:b,0), find the electric force on charge 3.

(c) Just for fun: find the frequency of small oscillations of charge 3 when b<<a if the mass is m which charge 3 is place upon. (this will not be on the test).
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