
All materials ©2009-present Prof. Gregory D. Durgin 

School of Electrical and Computer Engineering, Georgia Institute of Technology 7 

Curriculum Topic : 
Time-Domain Transmission Lines  
 
TDT2 : Transmission Line Equations 
 
 
Module Outline: 

Prerequisite Skills Competencies 

Supplemental Reading and Resources Assessments 

Laboratory Activities Power Point Slides and Notes 
 
 
Prerequisite Skills 
 
Prerequisites / Requirements: 
TDT1 Introduction to Transmission Lines 
  
 
Competencies 
 
Competency TDT.2:  Link the physical attributes of a transmission line to the 

properties of electrical signals that they transport 
 
Competency Builders: 
TDT.2.1 Recognize the telegrapher’s equations 
TDT.2.2 Understand the relationship between a transmission line’s per-unit-length 

capacitance and inductance, velocity of propagation, and intrinsic impedance 
TDT.2.3 Identify several basic and common topologies for transmission lines 
TDT.2.4 Calculate electrical parameters from the geometry and material properties of 

common transmission line types 
 
 
Supplemental Reading and Resources 
 
Supplemental Reading Materials: 
 A.F. Peterson and G.D. Durgin. Transient Signals on Transmission Lines: An 

Introduction to the Non-Ideal Effects and Signal Integrity Issues in Electrical 
Systems.  Morgan & Claypool Publishers, 2009.  Chapter 2. 
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Assessments 
 
The following questions and exercises may serve as either pre-assessment or post-
assessment tests to evaluate student knowledge. 
 
Question: TDT2.1 Competency:  TDT.2.1 
The electric _________ was the first application of transmission line theory. 
Answer:   
Telegraph 
 
 
Question: TDT2.2 Competency:  TDT.2.2 
Signals on a 75 transmission line propagate at a velocity of 2 x 108 m/s.  What are the 
per-unit-length capacitance and inductance of this line? 
Answer:   
66.7 pF/m and 375 nH/m 
 
 
Question: TDT2.3 Competency:  TDT.2.3 
 

Answer:   
a) co-planar strip, b) microstrip, c) symmetrical stripline, d) coaxial cable, e) parallel 
plate 
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Question: TDT2.4 Competency:  TDT.2.4 
You are asked to design a 100 Ω microstrip transmission line that will be etched onto a 
dielectric substrate with r = 3.0 and a thickness of 4 mm. What should be the width of 
the microstrip line? 
Answer:   

 
 
Question: TDT2.5 Competency:  TDT.2.4 

Answer:   
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