1B-1 Fall 2020: Quiz 4A

Show all your work and use proper units throughout. This quiz is open-book but not open-
Chegg and must be completed without help. Please write your answers into the boxes. If you
submit your work with your own formatting please try to submit the same number of pages

as the template (5).

1. A positive point charge g is located on the x-axis as shown in the figure. A positive charge Q is distributed
uniformly along the x-axis from = = 0 to = a. The distance between q and the right end of Q is 7.

a) Calculate the x- and y-components of the electric field produced by the charge distribution Q on the
points on the positive x-axis where x > a.  [5 points]
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b) Calculate the vector force that the charge distribution Q exerts on q.

[5 points]
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c) Show that if r> a, the magnitude of the force in part (b) is approximately ﬁg—og;g. [5 points]
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2. Consider the infinitely long, cylindrically symmetric charge configuration shown below. The inner most
cylinder is composed of an insulator of radius of p; and has charge homogeneously distributed throughout.
The linear charge density is pr. This cylinder is surrounded by air, which is surrounded by an infinitely
thin cylindrical conductor of radius pe and linear charge density 2pr, which is surrounded by air, which
is surrounded by an insulating cylindrical shell of inner radius ps and outer radius pys. The linear charge
density of the outer shell is -pr,, with the charge homogeneously distributed throughout.

a) Derive an expression for the vector electric field as a function of radius p everywhere inside the outermost
cylindrical shell (p3 < p < p4). /8 points]
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b) What is the electric flux through the cylindrical surface shown by the dashed line at po < r < p3? Explain
your reasoning. /2 points]
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¢) Qualitatively correct sketch the magnitude of the electric field as a function of radius from p = 0 to p > p4.
[5 points]
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