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1. (10%) How many photons per second are emitted from a 100 W yellow lightbulb (average wavelength, A
=550 nm) if 2.5% of the applied energy is emitted as light? (10%)

(a)0.69%10"%, (b) 6.9%10', (¢)0.59*%10'% , (d) 5.9%¥10'® photons 5.

2. (10%)Which of the following is a possible path followed by a ray of light incident from n1 into n2?
(10%)

a b d d
nl=1.56 W
n2=1.5 i3
b Ry
(a) a only
(b) b only

(c) aand b only
(d) a, b and d only
(e) d only

3. (10%) Write the formula of total internal reflection and how to find the angle of total internal reflection

(5%), then write down the conditions for total reflection (5%).

4. (20%)A ray of light incident in water strikes the surface (assumed flat) separating water from air making
an angle of 10 ° with the normal to the surface. (refractive index of air = 1 and refractive index of water = 1.3)
(a) What is the angle of refraction? (8%)
(b) What should be the angle of incidence if we want an angle of refraction not greater than 45 ° ? (8%)
.‘(c) What is the critical angle? (4%)
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5. (25%)The following set of electromagnetic fields satisfies the Maxwell’s equation in free space. and
{E - one —ikz+iwt
ﬁ — yHGe—ikz-i-iwt
(a) Express H, in terms of Ej. (5%)
(b) Do the fields in this problem represent a uniform plane wave? (5%)
(c) In what direction does the wave travel? (5%)
(d) Find the velocity of the wave. (5%)
(e) Find the time-average Poynting vector (S). (5%)

6. (10%) A plane e.m. wave is given as E = Eje~/k+i©t  which is propagating from medium 1(g;, u5)
across a plane interface at z = 0 into medium 2(&,, ;)

(a) Write down the proper boundary conditions. (5%)

(b) Derive the law of reflection. (5%)

7. (15%) Consider the distributed parameters R, L, G, C of a two-conductor transmission line.
(a) What are the (MKSA) units for R, L, G and C?7 (5%)
(b) What are the physical effects characterized by R and G, respectively? (5%)

(c) What is the reason that we do not use two-conductor lines in the microwave range? (5%)




