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1 charge at the origin :  
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Linear,  surface,  volume charge density :  dq = λ ds   ,    dq = σ dA      ,   dq = ρ dV
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Electric field of :  charge :  E = q
r2  ;    line of charge : E =

2λ
r

;    sheet of charge :  E = 2πσ

Problem 1  (10 pts)

                                                                                         y

                1cm
                               P
                                      x

The four charges in the figure are arranged in a square of side length 1cm. Their magnitude
is -1esu for the upper right charge and 1esu for the others.
(a) Find the magnitude of the electric field at the center of the square, in dynes/esu.
(b) Find the magnitude of the force acting on the negative charge, in dynes.
(c) Find the magnitude and direction of the electric field at the point in the figure midway
between the two charges on the left side (indicated by the black dot).

Problem 2  (10 pts)
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In the figure,  the negatively charged sphere of radius R has uniform negative charge density
-ρ. The positively charged shell has inner radius R and outer radius 2R and uniform
positive charge density +ρ.
(a) What is the magnitude of the electric field at point A, on the surface of the sphere of
radius R, in terms of ρ and R? Does it point in or out?
(b) At point B, the magnitude of the electric field is the same as at point A. Does it point in
or out? How far is B from the center of the sphere? Give your answer in terms of R.
(c) Find points (other than at infinity) where the electric field resulting from this charge
distribution is zero.
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Problem 3  (10 pts)
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The infinitely long vertical cylinder in the figure has radius R and uniform volume charge
density ρ. The horizontal infinite line of charge goes through the center of the cylinder and
has uniform linear charge density λ.
(a) Find the magnitude of the electric field at point A, on the axis of the cylinder at distance
R from the line of charge, in terms of ρ, λ and R.
(b) The electric field at point B, at the surface of the cylinder at distance R from the line of
charge, is found to point in direction at a 450 angle from the horizontal direction. From this
deduce the value of ρ in terms of λ and R.


