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(bYWhat charge distribution gives the spherically sysmmetric potential V(D = e 4 fr 7

b L (10 puinis) () Prove thar ¥° =4 BT}

| 2 (15 points} A capacitor 15 made of two concentric cylinders of radios £, and e {5y < 123 and length
. L»»ra The region betwoen 17 amd ry = ofr, ro 15 filled with a cireular cylinder of length L and

dieleetric constant K (the temaining volume is an air gap),
() ¥What 15 the capatitance?
(b What are (he values of E, P, and D at a radias r in the dielectric (r) < r < £4)7 In the air gap
{ri=<r<r:)" Assumg apotcnnal difference ¥ batween rp and ro.
(c) How much mechanic work must be dose to remove the diclectric evlindor while mainiaining
this constant potential difference hetween £y and rq
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(10 points) A long coaxial cable (shown in cross section) has & uniform current I flowing inthe
¢énler conductor imto the paper, and the same current I Howing in the outer cylinder out of payrer.
. Find the magnetic field B in cach of the four rcgions: () r<a {ya<r<bfim}b=r=civyr>=r.
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: 4, (15 points) An infinitcly long square metal pipe (sides 0 is grounded, but one end, a2t x = 0, 13
mamrained at a specified poteniial Voly, z). Find the potential inside the pipe.
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Derive the mathematical statement of local charge conservation, i. e.
continwty equation for moving charges, from Ampere's law with
Maxwell's correction. (10 poims)

6. A battery, which supplies a constant erf €0, is connected 1o a circuit

of resistance R and inductance [ (1. e. LR circuit). If the resistance R
becomes R/2 in the circuit, 1o what value the inductance shonld be
changed in order to keep the "time constant” of the circyit unchanoed?
(10 points) b

7. lmagine an infinitely long solenoid with radius R, N tirns per unit
length, and current 1. {a} What is the energy stored in the solencid per

unit length? (5 points) (&) What is the momernium density stored in the
solencid? (5 points)
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8. Suppose that a monochromatic plane wave propagates in a conductor.
Please explain the reason why the electromagnetic enersy is not
equally shared between electric and magnetic field. (10 points)

2. Supposc that we have an electric dipole with dipole mement p =
Poildcosmt i + Fsinot §). Please ealeuiate the total average power
radiated through a sphere of radius r far away from the position of the
dipole. (10 points)




