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1. (Total:15%) The circular arc of radius a shown in Fig.1 lies in the xy plane and has a constant linear
charge density A and center of curvature at the origin. (2)(10%) Find E at an arbitrary point on the z
axis. (b)(5%) Show that when the curve is a complete circle your answer becomes
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Fig. 1.

2. (Total:lS%) (2)(10%) Please find out the potential ®{z) in Fig.2 for points on the z axis for positive
z. Assume the bound surface charge density on the uniformly polarized sphere is oy, {8") = Prosf.
(b)(5%) Also please find out the electric field on the z axis outside the sphere (|z]>a).

Fig. 2.

3. (10%) Please find the magnetic field a distance z above a long straight wire (finite) carrying a steady
current I as shown in Fig. 3.
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Fig. 3.

4. (15%) Consider the following boundary conditions shown in Fig. 4 and solve the potential ${x, v, z}
according to the boundary conditions

atx=0 ¢(0,y,2)=0 plane 1
atx=L ¢(L,y,z)=0 plane 2
aty=c ¢(x,0,2)=0

aty=0 ¢(x,0,z)=f(x) stripe 3

Fig. 4.

5. (Total: 25%) Please refer to Fig. 5. A plane wave traveling in a medium of impedance Z, is normally
incident at z=0 on a second medium of impedance Z, The second medium has thickness I, and
behind it is another medium of impedance Z3, which extends to the rest of space. (a)(10%) show that
the ratio of the reflected and incident electric field amplitudes in the incident medium is given by

Eor _ Z3(Z3— Zy)cosk,L —i(Z — Z,Z)sink, L
s  2,(Z3+ Zy)cosk,L — i(ZZ + Z,Zg)sink, L

(b)(5%) Show that if Z; & Z,, the reflected wave will be zero when L equals an odd multiple of a
quarter wavelength in medium 2 and Z, = {Z,Z,)1/2
(©)(5%) Find the corresponding conditions for zero reflected wave when 2. =2, %2,
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(d)(5%) If light of wavelength 5* 10""m is normally incident in a vacuum upon a large slab of glass of
index refraction 1.5. If the glass is to be coated with a layer of material in order that the light not be
reflected, find the required index of refraction and minimum thickness of the coatings.
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6. (20%) Consider the infinitely long coaxial cylindrical conductors shown in Fig. 6. The inner
conductor carries a total current I in the z direction, while the outer conductor carries a current [ in
the - 7 direction. Assume the currents to be uniformly distributed over their respective cross sections.
Find B everywhere and plot your results as a function of p(the radial variable).

Fig. 6







