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1. (20%) In practical microwave networks, the transmission (or called ABCD)

matrix is very useful in calculating the overall response of a network with

) cascaded two-port components. The transmission matrix is defined for a two-port
&g network in terms of the total voltages and currents.
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» which indicates that 4 is found by applying a voltage ¥, at port 1,

1,=0

Therefore, we have that

a=4

2

and measuring the open-circuited voltage V5 at port 2.

Determine the transmission matrix of the following two-port network,
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2. (20%) For a coaxial line with inner conductor radius = a and outer conductor
radius = b, a scalar function ¥(r,¢) is the solution to Laplace’s equation. Solve
the boundary value problem
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V{a,$)=V,,V(b,¢)=0

3. (20%) Determine u(lO, 5), where
62u(x,y) . Ozu(x,y)
P 0y2
u(x, O):u(x,10)=0, O<x<oo
u(0, y} =200, 0<y<10
u(x,y) is bounded as x —» «

=0

4. (20%) Find the linear fractional transform w=7(z) that maps z; = -i, z; = 0, z3
=i, onto wi= -i, wp = -1, wy= |, respectively. Plot the images of x=0, x=1,
y=1,and y=-1 under this mapping.
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16x% + y* =16 and orjented counterclogkwise.

5. (20%) Evaluate the integral j?c( +z%e""*)dz , where C is the ellipse ¢ =
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