1) It's late at night and you're busy trying to put in those extra lnst-minute minutes that you're absolutely

¢ Ic) (10 points) The Ay makes & second pass with the same speed it had before. This time, you're
certain will make all the difference in the world on tomorrow's exam. You hear buzzing. Maybe it's ell that ready. You hum at the frequency you would hear if the fly were to hover in front. of your nose. Would
caffeine, maybe you're hallucinating, maybe it's the fly that just fiew past the tip of your nose. On approach, the fly hear n pitch of fr hoesit hes and a fr
you observe the pitch coming from the fly’s wings has a frequency fy; as it recedes, you observe that the will receive points for clarity, brevi
pitch has a new frequency, f,. The air in the room is still and under the current barometric and thermal

Jf2 85 it recedes? Explain. You

1
ty and {correct) detail.
conditions the speed of sound in air in the room is given by vUynq.

o 1a) (10 points)

How fast is the fly moving relative to the tip of your nose? !\]O [ /‘Q ’D:?F[Q— %Qg‘eckz SV ea\kc) made op
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¢ 1b) (10 points) What frequency would you hear if the fly were to hover at the tip of your nose?
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" i . & = St aitie s 2c) (20 points) A charge distribution occupies the volume of a right circular cone of base-radius R
¢ 28) (O poma) N Lhe ool shews rentemons  Wlocia King of cirpy'Q and rachios R, whnd i) and height H that s oriented 50 that its apex is on the origin and its longitudinal symmetry axis lies
tesiiltant dlect-ii fela at 2y 3 along the +2-axis with the base intersecting z = H, as shown. Assuming the charge distribution has
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find the (vector) electric feld at the origin.
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© 2b) (5 points) If the circle shown represents a uniform disk of charge Q and radius R, what is the

resultant electric field at 2,7
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A ncmcdndudm! sphere of radius a carries electric charge distributed with a volume charge-density plr) =
o[t — 4 £]. Tt is surrounded by a concentric: sphericnl conducting shell of inner- radiua a and outer-radius

3a that carries an excess charge —¢. )
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o 3a) (10 points)  Find the amount of charge contained In a concentric sphere of radtus r, for all valuea
of r.
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« 3b) (10 points)  Find the electric Geld (vector) st all points inside and outside the distribution.
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« 3c) (10 points)  Find the electric potential at all points inside and outside the distribution, if the

conductor ia taken to be at potential V,.
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