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PRE-REQUISITES

Pre-requisite: MAT 1102 and ELE 2103 and ELE 2601 Co-requisite: MAT 2100

SYNOPSIS

It is a common requirement of an electrical engineer to convey electrical energy from one
place to another, whether for the purpose of power or information transport. A pair of
conductors used for this purpose constitute a transmission line, and for any appreciable
distance a.c. voltages and currents on the line must be regarded as a travelling wave -
whether from a power station, in a radio receiver, or across a digital circuit board. The
electric and magnetic fields associated with voltage and currents may be similarly propagated
as a travelling wave; such fields also constitute the basis of electrical machines and are the
cause of much unwanted interference. Therefore, an understanding of both wave propagation
and electro- magnetic fields is essential in all branches of electrical engineering.

OBJECTIVES

When a student has mastered this course, he/she should be able to:

• recognise the existence of transmission lines in any given electrical system and the
requirement for analysis using distributed circuit theory;

• explain how voltage and current waves are propagated down transmission lines,
both perfect (lossless) and imperfect;

• recognise and state the properties of common types of transmission line;
• calculate characteristic impedance, attenuation, phase velocity and phase delay on

practical transmission lines;
• explain signal distortion on transmission lines and how it may be compensated for;
• perform basic standing wave calculations on a transmission line;
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• calculate reflection coefficients at a mismatch and perform single stub matching;
• explain and analyse transient phenomena on transmission lines and the technique

of Time Domain Reflectometry;
• explain the basic properties of electric and magnetic fields, both static and time

dependant, as described by Maxwell's Equations;
• perform simple field calculations from Maxwell's Equations and solve simple two

dimensional field problems by numerical modelling;
• explain how the interaction of electric and magnetic fields can produce

electromagnetic waves; and calculate the associated energy flow;
• define and explain the skin effect and contrast the propagation of electromagnetic

waves within conducting media to those in non conducting media;
• deduce from Maxwells equations the propagation characteristics of guided waves

on transmission lines and in waveguides;
• calculate the propagation characteristics of electromagnetic energy down guided

structures including waveguide and microstrip.

TOPICS

Description Weighting (%)

1. TRANSMISSION LINES Distributed circuit theory; travelling waves;
characteristic impedance; high frequency solutions; practical transmission

50.00

lines; attenuation, phase delay and phase velocity; distortion and equalisation
techniques. Reflections and standing waves; stub lines; transmission line
measurements; impedance matching. Pulse and step response of transmission
lines; lattice diagrams; initial and final responses; surge impedance; practical
applications; transmission line analysis of printed circuit board tracks and
logic circuits.

2. ELECTROMAGNETIC THEORY Overview of electromagnetism; fields
and the visualisation of flux, div. and curl. The Electrostatic Field; Coulomb's

25.00

Law; electric flux density and Gauss' Law; potential; Laplace's Equation
and two dimensional solution, numerical methods; capacitance. Current;
resistivity and resistance of materials. The Magnetostatic Field; Ampere's
Law; magnetic flux density; Faraday's Law and electromagnetic induction.
Maxwell's Equations and displacement current.

3. ELECTROMAGNETIC WAVES Derivation from Maxwell's Equations;
velocity; impedance of free space; visualisation; energy density, power flow

25.00

and the Poynting Vector. Electromagnetic waves in conducting media; good
conductors and the skin effect; wave impedance. Guided electromagnetic
waves; boundary conditions; waveguide propagation by superposition of
reflected waves; Waveguide modes; the Waveguide Equation; group and
phase velocities; guide wavelength; impedances; evanescent fields.

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.
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Krauss J D '"Electromagnetics"' (Available: McGraw Hill, International Student Edition,
5th Edition, 1999. (Also a text for ELE4606 Communication Systems and ELE4608 High
Frequency Engineering).) .

REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Edminister J A Electromagnetics, Schaum Series, McGraw-Hill, 2nd Edition, 1993.

Ramo S et al Fields and Waves in Communication Electronics, Wiley, 3rd Edition, 1994.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Assessment 4

Directed Study 85

Examinations 3

Private Study 53

Report Writing 10

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

NUMERICAL TRANSMISSION
LINE AS

999.00 30.00 Y 04 Mar 2002
(see note 1)

FIELD ANALYSIS ASSIGNMENT 999.00 15.00 Y 04 Mar 2002
(see note 2)

3 HOUR CLOSED
EXAMINATION

999.00 55.00 Y END S1
(see note 3)

NOTES:

1. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

2. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

3. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

OTHER REQUIREMENTS

1 Satisfactory performance, normally 50%, must be demonstrated in all assessments
of the course.
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2 The due date for an assignment is the date by which a student must submit the
assignment to the USQ. The onus is on the student to provide proof of the submit
date, if requested by the Examiner.

3 Students must retain a copy of each item submitted for assessment. This must be
produced within five days if required by the Examiner.

4 In accordance with University's Assignment Extension Policy (Regulation 5.6.1),
the examiner of a course may grant an extension of the due date of an assignment
in extenuating circumstances.

5 If students submit assignments after the due date without prior approval then a
penalty of up to 20% of the total marks for the assignment will apply for each
working day late.

6 In the event that a due date for an assignment falls on a local public holiday in their
area, such as a Show holiday, the due date for the assignment will be the next day.
Students are to note on the assignment cover the date of the public holiday for the
Examiner's convenience.

7 The Faculty of Engineering and Surveying will NOT accept submission of hand
written or typed assignments by facsimile, e- mail or computer diskette. Students
in remote locations who do not have regular access to postal services may be given
special consideration.

8 To receive a passing grade in this course a student must normally achieve at least
45% in each of the assessments and at least 50% of the available marks for the
course.

9 The final grades for students will be assigned on the basis of the aggregate of the
marks obtained for each of the assessments in the course.

10 A closed examination is an examination where the candidates are allowed to bring
only writing and drawing instruments into the examination.

11 A minimum standard of communication skills must be demonstrated in order for
a passing grade to be achieved.

12 The Faculty of Engineering and Surveying does not offer supplementary
examinations.

13 Students who have undertaken all of the required assessments in a course but who
have failed to meet some of the specified objectives of a course within the normally
prescribed time may be awarded the temporary grade: IM (Incomplete - Make up).
An IM grade will only be awarded when, in the opinion of the examiner, a student
will be able to achieve the remaining objectives of the course after a period of non
directed personal study.

14 Students who, for medical, family/personal, or employment-related reasons, are
unable to complete an assignment or to sit for an examination at the scheduled time
may apply to defer an assessment in a course. Such a request must be accompanied
by appropriate supporting documentation. One of the following temporary grades
may be awarded IDS (Incomplete - Deferred Examination; IDM (Incomplete
Deferred Make-up; IDSM (Incomplete Deferred Examination and Make-up).
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