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e Do not peek at the exam until you are told to begin. You will have approximately 50 minutes to complete the
exam.

» Don’t spend too much time on any one problem. Solve ‘easy’ problems first. Go for partial credit!

e HINT: Focus on the concepts involved in the problem, the tools to be used, and the set-up. If you get these
right, all that’s left is algebra.

1
¢ Have Fun! o

J



- 1) You're standing on the edge of a cliff. Out in the distance, at roughly the same elevation as you, you see
a vulture flying in a horizontal circle, looking for lunch. When the vulture is headed directly at you, you
he@‘ its shrieks at a frequency fi. When it is headed directly away, you hear its shrieks at a frequency fa.
It is not unreasonable to assume that all the shrieks are emitted exactly alike.

* la) (10 points) At what frequency will the vulture hear its shrieks?2 b %
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e ib) (10 points) How fast is the vulture moving?
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s 1c) (10 points)  You begin to walk away from the vulture with a speed V;. What frequencies will you
hear now, when the vulture is flying straight towards you (f) and straight away (f3)? How does the
ratio f1/f4 compare to fi/fa?
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2) Two identical non-conducting rods of length L and linear charge density A are placed along the y-axis so
/nbat the origin lies at the center of a gap of width 2a that sits between them, as shown.

\(7 e 2a) (15 points) Find the (vector) electric field at all points on the positive z-axis.
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* 2b) (5 points) ~ Under what conditions would you expect a point charge (g, m) released at rest on the
(} z — azis, to undergo simple harmonic oscillation about the origin?
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% e 2c) (10 points) Suppose a point charge was released under the conditions you stated above. Show

that it will indeed execute simple harmonic motion and find the angular frequency of that motion.
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A very long cylindrical distribution of radius R has a volume charge density given by:

6o
p(r) = TR r(R-r)

where 7 is measured from the longitudinal symmetry axis of the distribution.

* 3a) (10 points)  How much charge is contained in a coaxial cylinder of radius r and length z? Consider
both the case where r < R and r > R.
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» 3b) (10 points) Find the electric field at all points inside and outside the cylinder. a
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* 3c) (10 points)
cylinder.
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