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1. (30%) A wave with the frequency of 1-MHz travels in the -z direction in air. Assume the wave 

travels at the speed of light (c = 3.0x108m/s in air). If the wave reaches a peak value of 1.5 at z 

=100 m when t = 0.2 s. Find: 

1) (10 points) Wavelength in air  

2) (10 points) Expression for the instantaneous of the wave (time domain) 

3) (10 points) Expression for the wave in the phasor domain 

 

Solution: 

1). 𝜆𝑓 = 𝑐, 𝜆 =
𝑐

𝑓
=

3×108𝑚/𝑠

106𝐻𝑧
= 300𝑚 

2). 𝑦(𝑧, 𝑡) = 1.5cos(𝜔𝑡 +
2𝜋

𝜆
𝑧 + 𝜑0) 

1.5 = 1.5cos(2𝜋106 × 0.2 × 10−6 +
2𝜋

300
100 + 𝜑0) 𝜑0 = 0.933𝜋 

𝑦(𝑧, 𝑡) = 1.5cos(𝜔𝑡 +
2𝜋

𝜆
𝑧 + 0.933𝜋)  

3) �̃�(𝑧) = 1.2𝜋𝑒𝑗(
2𝜋

𝜆
𝑧+0.933𝜋)

 

  



2 (35%) An air spaced lossless 50- line (r = 1) is terminated in a load with impedance of 

ZL = 100 + j60- at frequency 5GHz.  Find (1) the reflection coefficient; (2) the voltage standing 

wave ratio (S) and (3) the location of the first voltage maximum from the load in centimeters. 

Solutions: 

(1) Γ =
100+𝑗60−50

100+𝑗60+50
= 0.48∠28.4° 

(2) S =
1+|Γ|

1−|Γ|
= 2.85 

(3) 𝑙𝑚𝑎𝑥 =
𝜃𝑟

4𝜋
𝜆 = 0.04𝜆 = 0.24𝑐𝑚 

  



3. (35%) A lossless 50- line /8 is terminated in an unknown impedance. If the input 

impedance is Zin = -j60-.  Find the load ZL. 

Solutions: 

 βL =
2𝜋

𝜆

𝜆

8
=

𝜋

4
,  

𝑍𝑖𝑛

𝑍0
=

𝑍𝐿+𝑗𝑍0𝑡𝑎𝑛𝛽𝐿

𝑍0+𝑗𝑍𝐿𝑡𝑎𝑛𝛽𝐿
=

𝑍𝐿+𝑗𝑍0

𝑍0+𝑗𝑍𝐿
= −𝑗1.2  

 𝑍𝐿 = 𝑗550Ω 
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