
Question #75004 - Math - Calculus 

A transmission line with characteristic impedance 250 Ω is connected to a pure  

resistive load of 1000 Ω through a λ/4 line segment. Calculate the characteristic  

impedance of this segment to achieve perfect matching between the load and the  

transmission line. 

Solution: input impedance of transmission line: 

𝑍𝑖𝑛(𝑙) = 𝑍0

𝑍𝐿 + 𝑍0 ∙ 𝑡𝑎𝑛ℎ(𝛾𝑙)

𝑍0 + 𝑍𝐿 ∙ 𝑡𝑎𝑛ℎ(𝛾𝑙)
 

𝑍0 = 250 −  𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐 𝑖𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒  

𝑍𝐿 = 1000 −  𝑙𝑜𝑎𝑑 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

𝛾 −  𝑝𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  

𝑙 −  𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑙𝑖𝑛𝑒 

input impedance of lossless transmission line: 

𝑍𝑖𝑛(𝑙) = 𝑍0

𝑍𝐿 + 𝑗 ∙ 𝑍0 ∙ 𝑡𝑎𝑛(𝛽𝑙)

𝑍0 + 𝑗 ∙ 𝑍𝐿 ∙ 𝑡𝑎𝑛(𝛽𝑙)
 

𝛽 =
2𝜋

𝜆
 −  𝑤𝑎𝑣𝑒𝑛𝑢𝑚𝑏𝑒𝑟  

for  λ/4 line segment: 

𝑍 =
𝑍0

2

𝑍𝐿
=

2502

1000
= 62.5  𝛺 

Answer: 𝑍 = 62.5  𝛺 
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