
Microwave Physics and Techniques         

Solutions to Homework Set#1 – June 17, 2003

Problem1.
( )
( ) tbty

tbtx
sin
cos

=
= 2

since

,sincos 122 =+ tt We can write

( )
( ) constbyxyxFor

b
y

b
x

==+=

=+

222

2

2

2

2

44

1
2

,   

thus

0820 =+⇒=
∂
∂

+
∂
∂

yyxxy
y
F

x
x
F

&&&&

with

( ) ( ) yyxyxqandyxyxp sincos,sin, +== 22     

We get

∴
∂
∂

==
∂
∂

x
q

yx
y
p cos2

The D.E. is exact.
The general solution can be obtained by line integration to get 
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Since a constant does not matter in this context, the general solution of the D.E 
can be written as 
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Problem2.

By separation of variables, we end up with a boundary-value problem in x and an 
equation in t. In the usual fashion, the eigenvalues are λn=nπ. Since the B.C’s are 
periodic, the associated eigenfunctions are sin(nπx) and cos(nπx). By the principle 
of superposition, the general solution is 
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The initial conditions consist of a simple sum of the sines and cosines.
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All other coefficients are zero.

Problem3.
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Problem4.
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Problem5.
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Problem6.
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Problem7.
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where the electric field phasor is given by
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Taking the partial derivatives yields
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Problem7. cont.
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But this E(y,z) expression must be the same as 
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must hold so that Maxwell’s equations are both satisfied. Note that 
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c) Using Euler’s Formula                                        the electric field phasor
E(y,z) can be written as 
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Now, it is clearly seen that this wave may be regarded as a combination of two 
uniform plane waves propagating in different directions. The direction of 
propagation of the two components are given by the unit vectors as 
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Problem8.
a) Using plane wave (uniform) from Maxwell’s equation, the corresponding 
H (z) can be written as

( ) ( )[ ] mAejxyzH zj π





+−−≅ 50
377
121ˆˆ

b) The time-average power density carried by this wave can be found as:
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c) The real-time expression for the electric field vector can be written as 
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This wave is elliptically polarized (LHEP wave).
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