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1. (10%) Make a 5|mple drawing of the Smith chart, and explain conceptually how
the 200Q loading impedance can be transform to 50+i50Q using one capacitor
and one inductor?

2. (10%) A standard WR10 rectangular waveguide has dimensions of 0.1 inches X
0.05 inches, i.e., 2.54 mm x 1.27 mm. What is the respective cutoff frequency
for TE1p, TE11, and TE;> mode wave propagation?

3. (10%) Please explain why antenna with large aperture size (i.e., large effective
physical area Aeg) can have fine angular resolution (i. e., small beam size (14)?
Or mathematically, why

A g =1
4. (15%) Use the divergence theorem 955 A-nda = fv V-Ad3x to show that

(a) Green’s first identity: L (Vi +Ve -Vy)dx= § ¢ZW d
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(b) Green’s theorem: IV (¢ Vig—ywVig)dx= § {

(¢) The general solution of the Poisson equation with specified values of the potential on the boundary

surface is given by cD(r)_ J‘ G (r.r) pr') d*F - 1 jg O(r )Md’

5. (20%) (a) Derive the Snell’s law. (b) Use =, and »n=n,/n to derive the Fresnel’s law for s and

p waves from the medium with the refractive index # to the medium with the refractive index
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wave wave wave wave
(a) The electric vector of s-polarized (b) The electric vector of p-polarized
light is perpendicular to the plane of light lies in plane of incidence.
incidence.

6. (10%) Due to an azimuthally symmetric charge distribution inside a sphere (r < a),
the potential on the positive z axis outside the sphere (r > a) is

@(z)len(lJrg).

There is no charge outside the sphere. Find the potential ® (r,8, ¢) at any point outside
the sphere.
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(b) (5%) Describe the distribution of the polarization charge

0, y

8. (10%) Consider the Green function for a Dirichlet problem inside a rectangular box
, a4
Green function can be expressed by
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b, z = c. Show that the
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7 (15%) A dielectric sphere with electric permittivity ¢ is placed in an initially uniform
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(a) (10%) What is the electric field and the polarization within the sphere?




