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PHYSICS C

Section II, ELECTRICITY AND MAGNETISM
Time—45 minutes

3 Questions

Directions: Answer all three questions. The suggested time is about 15 minutes for answering each of the questions,
which are worth 15 points each. The parts within a question may not have equal weight. Show all your work in this
booklet in the spaces provided after each part, NOT in the green insert.
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E&M. 1.

A spherical cloud of charge of radius R contains a total charge +Q with a nonuniform volume charge density that
varies according to the equation '

p(r)=p0(l—%) for r < R and
p=0 forr >R,

where r is the distance from the center of the cloud. Express all algebraic answers in terms of Q, R, and
fundamental constants.

(a) Determine the following as a function of r for r > R.

i. The magnitude E of the electric field
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ii. The electric potential V
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(b) A proton is placed at point P shown above and released. Describe its motion for a lopg time after its release.
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GO ON TO THE NEXT PAGE.
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(c) An electron of charge magnitude e is now placed at point P, which is a distance r from the center of the sphere,
and released. Determine the kin?ic energy of the electron as a function of r as it strikes the cloud.
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(d) Deﬁve an expression for p; .
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(e) Determine the magnitude E of the electnc field as a function of rfor r < R.
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GO ON TO THE NEXT PAGE.
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PHYSICS C

Section I, ELECTRICITY AND MAGNETISM
Time—45 minutes

3 Questions

Directions: Answer all three questions. The suggested time is about 15 minutes for answering each of the questions,
which are worth 15 points each. The parts within a question may not have equal weight. Show all your work in this
booklet in the spaces provided after each part, NOT in th%en insert.
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E&M. 1.

A spherical cloud of charge of radius R contains a total charge +Q with a nonuniform volume charge density that
varies according to the equation

p(r) = po(l - %) for r < R and
p=0 forr >R,
where r is the distance from the center of the cloud. Express all algebraic answers in terms of Q, R, and
fundamental constants. '
(a) Determine the following as a function of rfor r > R.

i. The magnitude E of the electric field Q .
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at point P shown above and released. Describe ' TTong te after its release.
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proton is placed
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(c) An electron of charge magnitude e is now placed at point P, which is a distance r from the center of the sphere,
and released. Determine the kinetic energy of the electron as a function of r as it strikes the cloud.
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(e) Determine the magnitude E of the e c field as a function of rfor r £ R.
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