MY VM IVUUVI VY LY SR Em R R R R W U Py

PHYSICS C: ELECTRICITY AND MAGNETISM
SECTION 11
Time—45 minutes

3 Questions

directions: Answer all three questions. The suggested time is about 15 minutes for answering each of the questions,
/hich are worth 15 points each. The parts within a question may not have equal weight. Show all your work in this
ooklet in the spaces provided after each part.

ey S

Cutout View Cross-Section View

Note: Figures not drawn to scale.

. A nonconducting sphere of uniform volume charge density is surrounded by a thin concentric conducting
spherical shell, as shown in the cutout view. The sphere has a charge of —Q and the shell has a charge of +3Q.
The radii of the inner sphere and spherical shell are R and 4R, respectively, as shown in the cross-section view.

(a) Determine the charge on the outer surface of the shell.

GO ON TO THE NEXT PAGE.

Continue your response to QUESTION 1 on this page.

(b) Using Gauss’s law, derive an expression for the electric field a distance r from the center of the sphere for
r < R. Express your answer in terms of Q, R, r, and physical constants, as appropriate.

(c) The magnitude of the electric field at » = R is 8N / C. Calculate the value of the electric field at r = 2R.

(d) Derive an expression for the absolute value of the potential difference between the outer surface of the sphere
and the inner surface of the shell. Express your answer in terms of Q, R, and physical constants, as
appropriate.

GO ON TO THE NEXT PAGE.

continue your response to QUESTION 1 on this page.
(e)

1. On the following axes that include regions I, 11, and III, sketch a graph of the electric field E as a function of the
distance r from the center of the sphere.
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ii. On the following axes that include regions I, II, and III, sketch a graph of the electric potential V' as a function
of the distance r from the center of the sphere.
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GO ON TO THE NEXT PAGE.




