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I.Let Q) =8 uChe located at 5,(2,5,8) while Q, = ~5 uCis at P, (6,158). Let £=¢,.Find F, , the force
on(, . (10%)

2. (a) Write down both the differential and integral forms of Maxwell's equations. (b) Derive the wave

equations for E in free space, starting from the Maxwell's equations. (20%)

3. (a) Determine the minimal relative permittivity &, of a dielectric medium for which the critical angle of
total reflection from the dielectric into air is less than 45 degrees. (b) Is it possible to make from such a
dielectric a right-angled isosceles triangular prism that returns the light wave as in the Figure below? Is
there reflection of the light wave when it enters the prism? Give your explanation. (20%)
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4, Please draw the electric field lines for the following cases. (a) a negative point charge, and (b) a electric
dipole. (10%)

5. What are the (a) total internal reflection, (b} critical angle, (c) snell’s law, and (d) optical fiber? Please
explain it clearly. (20%)

6. ARIR M - #5ERMRER | m [.LL 2 /s Z3EER|a GRE8) - TSR/ NG B=0.005 T. (a) SREBHES
Bh%E? (0T ERH R R=0.5 Q » SKIELSEREEFT SR R/ NECATA? (o) RIERESRZ J71H1? (20%)
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