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Semester and vacation dates 1995

Semester Day 1995
First
Semester and lectures begin Monday 27 February
Easter recess
Last day of lectures Thursday 13 April
Lectures resume Monday 24 April
Study vacation—1 week beginning Monday 12 June
Examinations commence Monday 19 June
Second
Semester and lectures begin Monday 24 July
Mid-semester recess
Last day of lectures Friday 22 September
Lectures resume Tuesday 3 October
Study vacation—1 week beginning | Monday 6 November
Examinations commence Monday 13 November
Access
Potential students, students and their parents, industry ~ CSE Office

and members of the public are invited to contact the
Faculty of Engineering as follows:

The Faculty of Engineering
Faculty Building J13
The University of Sydney

Student Enquiry Olffice
Room 226, Faculty Building J13, tel. 351 2534

Engineering Library
Level 1, PNR BdgJ02, tel. 351 2138

Dean's Office, tel. 3514739/4757
General correspondence, contract research

Advancement Office

Room 323B, PNR Bdg J02, tel. 351 4613

Enquiries about industry links, faculty foundations,
Women for Engineering Bursaries, careers markets,
gifts and donations, public relations, engineering
alumni, etc.

Room 323A, PNR BdgJ02, tel. 351 2834
Chancellor's Scholarships in Engineering

Foundations and Centres
* Chemical Engineering Foundation
Room 454, ChE BdgJO1, tel. 351 3959
* Civil and Mining Engineering Foundation
Room 335, CE BdgJ05, tel. 351 2127
* Electrical Engineering Foundation
Room 606, EE Bdg J03, tel. 351 3659
* Warren Centre for Advanced Engineering
Level 2, Faculty Building J13, tel. 3513752
e ASIIC (Australian Centre for Innovation and
International Competitiveness)
Level 2, Faculty Building J13, tel. 351 3934
* AGSEI (Australian Graduate School of Engineering
Innovation) tel. 299 5699
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Index of undergraduate courses
By course number

No.

U1.000
U1.010
U1.020
U1.021
U1.030
U1.031
U1.032
U1.040
U1.050
U1.051
U1.060
U1.080
U1.100
U1.200
U1.220
U1.280
U1.281
Ul1.410
Ul1.445
U1.500

Ul1.510
Ul1.610
U1.620
U1.630
U1.650
U1.710
U2.000
U2.001
U2.020
U2.021
U2.030
U2.031
U2.033
U2.034
U2.040
U2.041
U2.042
U2.043
U2.050
U2.052
U2.065
U2.066
U2.090
U2.210
U2.221
U2.261
U2.272
U2.290
U2.410
U2.411
U2.412
U2.417
U2.440
U2.441
U2.442
U2.443
U2.471
U2.502

Title .

MATHEMATICS 1

MECHS IE

PHYSICS 1

PHYSICS IE

CHEMISTRY 1

CHEMISTRY IE
CHEMISTRY IE Suppl.
COMPUTER SCI. 1
GEOLOGY 1

ENGINEERING GEOLOGY 1
BIOLOGY 1
UNDERSTANDING DES.
MANUF. TECHNOL.

CIVIL ENGG 1

STATICS

ENGINEERING PROGRMNG
COMPUTER GRAPHICS
MECH. ENGG 1

ENGG COMPUTING
INTRO. ELEC ENGG FOR CIVIL
ENGRS

ELEC. ENGG 1

CHEM. ENGG 1

CHEM. ENGG APPLICNS
COMPTNG FOR CHEM ENGRS
MATRLS & CORROSION 1
AERO. ENGG 1
MATHEMATICS 2
MATHEMATICS 2EE
PHYSICS 2

PHYSICS 2EE

CHEMISTRY 2

CHEMISTRY 2E

CHEMISTRY 2.LONG
CHEMISTRY 2.AUX.
COMPUTER SCI. 2
COMPUTER SCI. 2EE .
COMPUTER SCIENCE 2A
COMPUTER SCIENCE 2B
GEOLOGY2

ENGG GEOLOGY 2
BIOCHEM. 2

BIOCHEM. 2 AUX.

ASIAN STUDIES 1

INTRO. TO MATERIALS
STRUCTURAL MECHANICS
FLUIDS 1

ENGG COMMUNICATIONS 1
STRUCT. DESIGN

MECH. ENGG"2

INTRO. THERMODYNAMICS
ENGG DYNAMICS

INTRO. MECHS & MATRLS '
MECH. DES. 1

MECH. DES. 1A

STATISTICS
MECHATRONIC DESIGN 1

INTRODUCTORY MECHATRONICS

ELEC. TECHNOL.

Course
Type
Gen
Gen
EE
ME
ChE
Gen
Gen
EE
Gen
CE
ChE
Gen
Gen
CE
CE
Gen
Gen
ME
ME

CE
EE
ChE
ChE
ChE
ChE
AE
Gen
EE
EE
EE
ChE
ChE
ChE
ChE
Gen
EE
EE
EE
CE
CE
ChE
ChE
Gen
CE
CE
CE
CE
CE
ME
AE
AE
ME
ME
Gen
ME
ME/M
ME/M
ChE

U2.504

U2.510
U2.610
U2.611

U2.612
U2.700
U2.701
U2.710
U2.770
U2.800
U2.820
U2.821
U3.067
U3.090
U3.212
U3.222
U3.232
U3.235
U3.244
U3.245
U3.250
U3.262
U3.271

U3.275
U3.283
U3.284
U3.420
U3.421
U3.430
U3.431
U3.440
U3.450
U3.460
U3.474
U3.476
U3.480
U3.485
U3.505
U3.511
U3.512
U3.521

U3.522
U3.523

U3.530
U3.540
U3.551

U3.552
U3.553
U3.560
U3.561
U3.562
U3.563
U3.570
U3.571
U3.610
U3.621
U3.626
U3.631

ELECTRICAL & ELECTRONIC
ENGG

ELEC. ENGG 2

CHEM. ENGG 2
FUNDAMENTALS OF ENVIRON.
CHEM ENG

CHEM ENGG COMPUTATIONS
MECHS & PROPS OF SOLIDS 1
MECHS OF SOLIDS 1

FLUID MECHS

ENG. COMPUTATION

ENGG CONSTRNI1

ENGG ECONOMICS

ENGG ACCOUNTING
MICROBIOLOGY

ASIAN STUDIES 2

PROPERTIES OF MATERIALS
STRUCT. ANALYSIS
CONCRETE STRUCTURES 1
STEEL STRUCTURES 1

SOIL MECHANICS A

SOIL MECHANICS B
SURVEYING 1

FLUIDS 2

TRANSPORTN ENGG &
PLANNING

ENGG COMMUNICATIONS 2
APPLIED STATISTICS

RISK & RELIABILITY, ANALYSIS.
THERMO-FLUID ENGG
THERMODYNAMICS

MECHS & PROPS OF SOLIDS 2
MECH. PROPS OF MATRLS
MECH. DES. 2

SYSTEM DYNAMICS & CONTROL
MANUF. ENGG & MGT

ELEC. MACHINES & DRIVES
EMDL ELECTRONICS

MECH. ENGG LAB.

MECH. ENGG LAB. A
BIOMEDICAL ENGG

CIRCUIT THEORY

SIGNALS AND SYSTEMS
ENERGY SYSTEMS & THE
ENVIRONMENT

POWER ELECTRONICS & DRIVES
TOPICS IN ELECTRICAL ENGG
DESIGN

CONTROL 1

ELECTRONICS 1
ENGINEERING ELECTRO-
MAGNETICS
COMMUNICATIONS 1A
DIGITAL SIGNAL PROCESSING
DIGITAL SYSTEMS 1
COMPUTER ARCHITECTURE
SOFTWARE ENGINEERING

C PROGRAMMING

SPEECH & LANGUAGE PROCNG
MANAGEMENT FOR ENGRS
UNIT OPERNS 1
THERMODYNAMICS
REACTION ENGG 1
COMPUTNS & STATS

ME
EE
ChE

ChE
ChE
AE/ME
ChE
AE
AE
CE
PEM
PEM
ChE
Gen
CE
CE
CE
CE
CE
CE
CE
CE

CE

CE

CE

CE

ME

AE

ME

AE

ME

ME

ME
ME/M
ME/M
ME
ME/M
Gen
EE/ISE
EE/ISE

EE/ISE
EE/ISE

EE/ISE
EE/ISE
EE/ISE

EE/ISE
EE/ISE
ISE/ISE
EE/ISE
ISE/ISE
ISE/ISE
EE/ISE
EE/ISE
EE/ISE
ChE
ChE
ChE
ChE



U3.645
U3.646
U3.647
U3.651
U3.660
U3.671
U3.720
U3.725
U3.730
U3.735
U3.740
U3.750
U3.755
U3.760
u3.770
U3.780
U3.790
U3.801
U3.810
U3.811

U3.900

U4.005

U4.022
U4.070
U4.071
U4.080
U4.090
U4.202
U4.203
U4.205
U4.214
U4.223
U4.232
U4.236
U4.237
U4.238
U4.246
U4.247
U4.251
U4.253
U4.260
U4.265
U4.266
U4.273
U4.274
U4.276
U4.292
U4.293
U4.420
U4.421
U4.422

U4.430
U4.433
U4.434
U4.439
U4.440
U4.451
U4.452
U4.453
U4.454

PROJECT ECONS
TRANSPORT PHENOMENA
LAB PRJCTS IN UNIT OPS
MATRLS & CORROSION 2
PROCESS CONTROL 1
CHEM. ENGG LAB.
AERODYNAMICS!
AERODYNAMICS 2
AIRCRAFT STRUCTURES 1
AIRCRAFT STRUCTURES 2
AIRCRAFT DES. 1

MECHS OF FLIGHT 1
MECHSOFFLIGHT2

LAB.

FLYING OPERNS
AVIATION TECHNOL.
INDUSTRIAL ORGN & MGT
ENGG CONSTRUCTION 2
NETWORK PLANNING
CONTRACTS FORMULN &
ADMIN.

INTERNATION INNOVATION &
COMPETITIVENESS
PARTIAL DIFFERENTIAL
EQUATNS

OPTICAL FIBRES

INDL ERGONOMICS
HUMAN & INDL RELATIONS
COMPUTER BASED DES.
ASIAN STUDIES 3

THESIS 1

THESIS 2

PRACT. EXPERIENCE
MATERIAL ASPECTS IN DESIGN
FINITE ELEMENT METHODS
BRIDGE ENGG

CONCRETE STRUCTURES 2
STRUCTURAL DYNAMICS
STEEL STRUCTURES 2
ENVIRON. GEOTECH.
FOUNDATION ENGG
SURVEYING 2

CTVILENGG CAMP
ENVIRON. FLUIDS 1
ENVIRON. FLUIDS 2
WATER RESOURCES ENGG
ENGG MANAGMT
PROJECT PROCEDURES
PROFESSIONAL PRACTICE
CIVIL ENGG DES.

PROJECT FORMULATION
THERMAL ENGG

FLUIDS ENGG
COMPUTATNL METHODS FOR
PDE

APPLD NUMERCL STRESS ANAL.

ADV. ENGG MATRLS
AEROSPACE MATRLS ENGG
ORTHOPAEDIC ENGG

ADV. DES.

DYNAMICS & SYSTEMS ENGG
SYSTEMS ENGG

MECHS OF POLYMER PROCESSG
MACHINE DYNAMICS

ChE
ChE
ChE
ChE
ChE
ChE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
CE
PEM

PEM
Gen

ME
EE
Gen
PEM
Gen
Gen
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
Gen
Gen

Gen
Gen
Gen
AE

ME
ME/M
ME
ME
Gen

U4.455

U4.460
U4.461
U4.462
U4.470
U4.471
U4.472
U4.474

U4.475

U4.476

U4.480
U4.484
U4.485

U4.486
U4.490
U4.491

U4.510
U4.520
U4.525

U4.526
U4.530
U4.531

U4.532
U4.540
U4.546
U4.550
U4.551

U4.552

U4.553

U4.554

U4.560
U4.565
U4.561
U4.562
U4.565
U4.566
U4.567

U4.570
U4.580
U4.581

U4.585
U4.600
U4.625
U4.630
U4.631
U4.632
U4.633

U4.634
U4.635
U4.640

MICROPRCSR CTRL OF
MACHINERY

INDL ENGG

INTRO. TO OPERNS RES.
INDUSTRIAL & ENGG MGT
ROBOTIC SYSTEMS
MACHINE TOOL TECHNOL.
DES. OF AUTO. MACHINERY
COMPUTER INTEGRATED
MANUFNG

MICROPRCSSRS IN ENGNRD
PRODUCTS

CMPTRS IN RLTME CTRL &
INSTRMTN

THESIS

PROFESSIONAL ENGG
PROFESSIONAL
COMMUNICATION

PRACT. EXPERIENCE
ENVIRONMNTL ENGG
ENVRNMNTL ACSTCS &
NOISE CTRL

PRACT. EXPERIENCE

POWER CONVERSION CONTROL
ADV. POWER ELECTRONCS &
DRT/ES

POWER SYSTEM ANAL.
CONTROL2

NON LINEAR & ADAPTS
CONTROL

FUZZY SYSTEMS
ELECTRONICS 2
MICROWAVE ENGG
COMMUNICNS 2

ADV. COMMUNICATION
NETWORKS

CODING FUNDAMENTALS &
APPLNS

SATELLITE COMMUNICN
SYSTEMS

IMAGE PROC. & COMPUTER
VISION

DIGITAL SYSTEMS 2

DIGITAL SYSTEMS 3
REAL-TIME COMPUTER SYSTEMS
ADV. R-TIME COMP. SYST.
DIGITAL SYSTEMS 3
ADAFTTVE PATTERN RECOG.
MACHINE INTELLIG. & PATT.
RECOG.

PROJECT MANAGMT

LAB.

INFORMATION SYSTEMS ENGG
LAB.

THESIS/PROJECT

PRACT. EXPERIENCE
REACTION ENGG 2
MINERAL PROC. (MIN. DRSSNG)
MINERAL PROC. (EX MTLLRGY)
SEPARATION PROCESSES
ADVANCED PARTICLE
MECHANICS

ADV TOPICS IN ENV ENGG A
ADV TOPICS IN ENV ENGG B
PROJECT ENGG 2

ME
Gen
Gen
ME/M
ME/M
ME/M
ME/M

ME/M

ME/M

ME/M
ME
ME

ME
ME
Gen

Gen
EE/ISE
EE/ISE

EE/ISE
EE/ISE
EE

EE/ISE
EE/ISE
EE/ISE
EE/ISE
EE/ISE

EE/ISE

EE/ISE

EE/ISE

EE/ISE
EE/ISE
EE/ISE
ISE

EE/ISE
EE/ISE
EE/ISE

EE/ISE
EE/ISE
EE

ISE
EE/ISE
ChE
ChE
ChE
ChE
ChE

ChE
ChE
ChE
ChE



U4.660
U4.681
U4.684
U4.685
U4.690
U4.691
U4.692
U4.694
U4.695
U4.696

U4.697
U4.698
U4.720
U4.725
U4.730
U4.740
U4.750
Uu4.770
U4.775
U4.780
U4.785
U4.790
U4.791

U4.792

U4.793
U4.794
U4.795

U4.802
U4.812
U4.822
U4.823
U4.824
U5.204
U5.213
U5.224
US5.225
US5.226

U5.233
U5.234
U5.243
U5.253
U5.267
U5.294
US5.785

PROCESS CONTROL 2
THESIS

CHEM ENG DESIGN 1
CHEM. ENG. DES. 2
RESERVOIR ENGG

PROCESS SYSTEMS ENGG
OPTIMISN TECHNIQUES
ENVIRON. IMPACT ASSESS,.
BIOCHEM. ENGG

HAZ. ASSESSMENT AND
REDCTN

PROFESSIONAL OPTION
ADVANCES IN CHEM ENGG.
AERODYNAMICS 3
AERODYNAMICS 4
AIRCRAFT STRUCTURES 3
AIRCRAFT DES. 2
MECHSOFFLIGHT3
PROPULSION

ENGG EXPERIENCE
SEMINAR

THESIS OR DES. PROJECT
ROTARY WING AIRCRAFT
ADV. ROTARY WING
AERODYNAMICS
AVIATION OPERN&
MANAGEMT
PROBABILISTIC DES.

ADV. AERODYNAMICS
FLIGHT DYNAMICS & DIGITAL
CTRL

ENGG CONSTRN 3

OPERNS RES.

VALUE ENGG & RISK ANAL.
COST ENGG

PROJECT FORMULN

THESIS HONS

MATRLS HONS

STEEL STRUCTURES HONS
ADV. FINITE ELEMENTS HONS
FINITE ELEMENT APPLICTNS
HONS

CONCR. STRCTRS HONS
STRUCTURAL DYNAMICS HONS
SOIL ENGG HONS
SURVEYING HONS

ENV. FLUIDS HONS

CWIL ENGG DES. HONS
HONS THESIS

By course title

U4.531

U4.566
U4.551
US5.225
U4.794
U4.440
U4.433
U4.463
U4.525

U4.562

NONLINEAR AND ADAPTIVE
CONTROL

ADAPTIVE PATTERN RECOG.
ADV. COMMUNCN NETWKS
ADV. FINITE ELEMENTS HONS
ADV. AERODYNAMICS

ADV. DES.

ADV. ENGG MATRLS

ADV. PARTICLE MECHANICS
ADV. POWER ELECTRONCS &
DRIVES

ADV. REALTIME COMP. SYST.

ChE
ChE
ChE
ChE
ChE
ChE
ChE
ChE
ChE

ChE
ChE
ChE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

AE

AE
AE
AE

AE
PEM
PEM
PEM
PEM
PEM
CE
CE
CE
CE

CE
CE
CE
CE
CE
CE
CE
AE

EE/ISE
EE/ISE
EE/ISE
CE

AE

ME
Gen
ChE

EE
EE/ISE

U4.791

U4.634
U4.635
U4.698
U1.710
U3.720
U3.725
U4.720
U4.725
U4.434
U3.740
U4.740
U3.730
U3.735
U4.730
U4.430
U3.283
U2.090
U3.090
U4.090
U4.792
U3.780
U2.065
U2.066
U4.695
U1.060
U3.505
U4.232
U3.563
Ul.610
U2.610
U1.620
U2.612
U4.684
U3.671
U1.030
Ul.031
U1032
U2.030
U2.034
U2.033
U2.031
U3.511
U1.200
U4.253
U4.292
U5.294
U4.552

U4.476

U3.552
U4.550
U4.422

U3.631
U3.561
U4.080
U1.281
U4.474

U1.040
U2.040

ADV. ROTARY WING
AERODYNAMICS

ADV TOPICS IN ENV ENG A
ADV TOPICS IN ENV ENG B
ADVANCES IN CHEM ENG
AERO. ENGG 1
AERODYNAMICS 1
AERODYNAMICS 2
AERODYNAMICS 3
AERODYNAMICS 4
AEROSPACE MATRLS ENGG
AIRCRAFT DES. 1
AIRCRAFT DES. 2

AIRCRAFT STRUCTURES 1
AIRCRAFT STRUCTURES 2
AIRCRAFT STRUCTURES 3
APPLD NUMERCL STRESS ANAL.
APPLD STATISTICS

ASIAN STUDIES 1

ASIAN STUDIES 2

ASIAN STUDIES 3
AVIATION OPERN & MANAGEMT
AVIATION TECHNOL.
BIOCHEM. 2

BIOCHEM. 2 AUX.
BIOCHEM. ENGG

BIOLOGY 1

BIOMEDICAL ENGG
BRIDGE ENGG

C PROGRAMMING

CHEM. ENGG 1

CHEM. ENGG 2

CHEM. ENGG APPLICNS
CHEM ENGG COMPUTATIONS
CHEM. ENGG DES. 1

CHEM. ENGG LAB.
CHEMISTRY 1

CHEMISTRY IE

CHEMISTRY IE Suppl.
CHEMISTRY 2

CHEMISTRY 2 AUX.
CHEMISTRY 2 LONG
CHEMISTRY 2E

CIRCUIT THEORY

CrVIL ENGG 1

CTVILENGG CAMP
CTVILENGG DES.
CTVILENGG DES. HONS
CODING FUNDAMENTALS/
APPLN

CMPTRS IN RL TIME CTRL &
INSTRMTN
COMMUNICATIONS 1A
COMMUNICNS 2
COMPUTATNL METHODS FOR
PDE

COMPUTNS & STATS
COMPUTER ARCHITECTURE
COMPUTER BASED DES.
COMPUTER GRAPHICS
COMPUTER INTEGRATED
MANUFNG

COMPUTER SCI. 1
COMPUTER SCI. 2

AE
ChE
Che
ChE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
Gen
CE
Gen
Gen
Gen
AE
AE
ChE
ChE
ChE
ChE
Gen
CE
EE/ISE
ChE
ChE
ChE
ChE
ChE
ChE
ChE
Gen
Gen
ChE
ChE
ChE
ChE
EE/ISE
CE
CE
CE
CE

EE/ISE

ME/M
EE/ISE
EE

Gen
ChE
ISE/EE
Gen
Gen

ME/M
EE
Gen



U2.042
U2.043
U2.041
U1.630
U5.233
U3.232
U4.236
U3.811
U3.530
U4.530
U4.823
U4.472
U3.553
U3.560
U4.560
U4.565
U4.451
U2.504
U1.510
U2.510
U3.474
U2.502
U3.540
U4.540
U3.521
U2.821
U2.272
U3.275
U1.445
U2.770
U2.800
U4.802
U3.801
U2.412
U2.820
U3.551
U4.775
U1.051
U2.052
U4.273
U1.280
U4.491

U4.490
U4.260
U4.265
Us5.267
U4.246
U4.694
US5.226

U4.223
U4.795

U2.710
U2.261
U3.262
U4.421
U3.770
U4.247
U2.611

U4.532

COMPUTER SCI 2A
COMPUTER SCI 2B
COMPUTER SCI. 2EE
COMPTNG FOR CHEM ENGRS
CONC. STRUCTRS HONS
CONCRETE STRUCTURES 1
CONCRETE STRUCTURES 2

CONTRACTS FORMULN & ADMIN.

CONTROL 1

CONTROL2

COSTENGG

DES. OF AUTO. MACHINERY
DIGITAL SIGNAL PROCESSING
DIGITAL SYSTEMS 1
DIGITAL SYSTEMS 2
DIGITAL SYSTEMS 3
DYNAMICS & SYSTEM ENGG
ELEC. & ELECTRONIC ENGG
ELEC. ENGG 1

ELEC. ENGG 2

ELEC. MACHINES & DRTVES
ELEC. TECHNOL.
ELECTRONICS 1
ELECTRONICS 2

ENERGY SYST & ENVIRON.
ENGG ACCOUNTING

ENGG COMMUNICATIONS 1
ENGG COMMUNICATIONS 2
ENGG COMPUTING

ENG. COMPUTATION

ENGG CONSTRNI

ENGG CONSTRN 3

ENGG CONSTRUCTION 2
ENGG DYNAMICS

ENGG ECONOMICS

ENG ELECTROMAGNETICS
ENGG EXPERIENCE

ENGG GEOLOGY 1

ENGG GEOLOGY 2

ENGG MANAGMT
ENGINEERING P'GRAMMING
ENVRNMNTL ACSTCS & NOISE
CTRL

ENVIRONMNTL ENGG
ENVIRON. FLUIDS 1
ENVIRON. FLUIDS 2
ENVIRON. FLUIDS HONS
ENVIRON. GEOTECHNICS
ENV IMPACT ASSESSMENT
FINITE ELEMENT APPLICTNS
HONS

FINITE ELEMENT METHODS
FLIGHT DYNAMICS & DIGITAL
CTRL

FLUID MECHS

FLUIDS 1

FLUIDS 2

FLUIDS ENGG

FLYING OPERNS
FOUNDATION ENGG

FUNDAMENTALS OF ENVIRON.

CHEM ENGG
FUZZY SYSTEMS & APPLI-
CATIONS

EE

EE

EE
ChE
CE

CE

CE
PEM
EE/ISE
EE
PEM
ME/M
ISE

EE
EE/ISE
EE/ISE
M/ME
ME/M
EE

EE

1A
ChE
EE/ISE
EE/ISE
EE/ISE
PEM
CE

CE

ME

AE

CE
PEM
CE

AE
PEM
EE/ISE
AE

CE

CE

CE
Gen

Gen
Gen
CE
CE
CE
CE
ChE

CE
CE

AE
AE
CE
CE
Gen
AE
CE

ChE

EE/ISE

U1.050
U2.050
U4.242
U4.696
US5.785
U4.071
U4.554
U4.462
U3.476
U4.460
U4.070
U3.790
U4.581
U3.900

U1.500

U2.471
U2.417
U2.210
U4.461
U2.411
U3.760
U4.580
U3.647
U4.454
U4.567

U4.471
U3.571
U3.461
U3.460
U1.100
U4.214
U1.000
U2.000
U2.001
U1.650
U3.651
U5.213
U2.440
U2.441
U3.440
Ul1.410
U2.410
U3.480
U3.485
U3.431
U2.700
U3.430
Ul1.010
U3.750
U3.755
U4.750
U4.453
U2.701
U2.443
U3.067
Ul1.455

U4.475

U4.546

GEOLOGY 1
GEOLOGY2
GEOTECHNICAL ENGG

HAZ. ASSESSMENT AND REDCTN

HONS THESIS

HUMAN & INDL RELATIONS
IMAGE PROC. & COMP. VISION
INDL & MGT ENGG

rNDL ELECTRONICS

INDL ENGG

INDL ERGONOMICS

INDL ORGN & MGT

INFO. SYSTEMS ENGG LAB.
INTERNATIONAL INNOVATION
& COMPETITIVENESS
DMTRO. ELEC. ENGG FOR
CTVILENGRS

INTRO. MECHATRONICS
INTRO. MECHS & MATRLS
INTRO TO MATERIALS
INTRO. TO OPERNS RES.
INTRO. THERMODYNAMICS
LAB.

LAB.

LAB. PRJ IN UNIT OPS
MACHINE DYNAMICS
MACHENTE INTELLIG. & PATT.
RECOG.

MACHINE TOOL TECHNOL.
MANAGEMENT FOR ENGRS
MANUF. ENG.

MANUF. ENGG & MANAGMT
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Welcome to the Faculty of Engineering of the
University of Sydney, which s also known as the P.N.
Russell School of Engineering in commemoration of
itsmunificentindustrialistbenefactor,Sir Peter Russell.
Over the past one hundred and ten years about ten
thousand students have preceded you along the path
you have chosen to follow towards professional
engineering.

An aim of'this faculty is to provide the best possible
education for its students, both undergraduate and
postgraduate. Undergraduate teaching is one of the
highest expressions of education; for us,
undergraduate teachingis a greatsocial responsibility
as well as an opportunity to produce engineers of the
future who are both technically competent and socially
aware.

In whichever of the five engineering branches you
may choose to enrol, you will find that the engineer is
concerned with applying scientific knowledge and
exercising social skills. To do so with competence and
assurance, we believe he or she should have a strong
basis in science. Consequently, during the first two
years of your course this scientific basis is laid down.
This vital foundation, the soundness of which is the
hallmark of the Peter Nicol Russell School, provides
you with the ability you will depend on during your
future professional career to appreciate the significance
of new and developing technologies, and to work
with them.

The engineer must operate in the real world of
economic forces and social priorities. Engineeringis a
creative occupation: based on science applied wi th art
and skill, and with the economic and social dimensions
added.

You may have chosen to take engineering because
you enjoy proficiency at mathematics and in the

sciences, disciplines you probably find interesting
and challenging. You perhaps have a liking for solving
problems and making things. These are all
characteristics of the engineer. Engineering is about
meeting people too, and managing. Many engineers
travel extensively; they tend to have high starting
salaries and high career mobility; and they are greatly
needed by the nation.

The course in engineering includes more classes
and laboratory hours than most. It calls for steady and
concentrated effort. Above all it is stimulating and
exciting. Engineering students are a cohesive group
who play hard, win more than their share of sporting
trophies, and have a reputation for flair and initiative.
This, too, is the essence of engineering. I congratulate
you forjoiningus and I wish you well in youruniversity
life and professional career.

SRS

John Glastonbury
Dean



This is the Faculty of Engineering Handbook. In it we
hope you will find most of what you need to know
about the faculty. In particular, it will help you to
know who the people in the faculty are; the
requirements for degrees and diplomas in the faculty
and the ways that these can be satisfied; what courses
are offered, and the books required for them; and
where to turn for more information, advice and help.

When making up your mind about your courses of
study, look first at chapter 2 dealing with the various
branches ofengineering, and then at chapter 3, which

sets outthe requirements for the BE degree and explains
how to go about selecting the courses of study.

To obtain more detail on any course refer to chapter
4, where the course details are presented in course
number order.

You may need help in deciding on the best courses for
youtotake—adviceisavailableattheFacultyOffice,Room
226, Engineering Faculty Building, or from Year Advisers.

Chapter 5 is a collection of other information about the
faculty, such as special enrolmentinstructions, scholarships
and prizes available, and professional societies.




Seymour
Centre

(=3

f//////////// %

7 Aeronautical
% Engineering

\ 222222

)

The University of Sydney
3 FACULTY OF ENGINEERING

N\

Z
7700077

N

Y/,

7 Electrical

 Engineerin

N

N r2
R
VAN
S

N

N

Crescent

Mazec

% Building

O1d
School

' / 7 I

N

To Wentworth Building

SN

N
NN

DN

Facully///
Office Z
17

® "Engincering

% Faculty Building

Lips o RIS

2
=

muL|
n

Alzo MacLsuren Hal J—‘ =
| N2

]

‘g Chemical
Bio -
chemistry

%
ZLab

_

7

7

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Shepherd St.

Ivy St.

To Redfemn
Station






FACULTY AND DEPARTMENTS/
SCHOOLS

Dean
Professor John R. Glastonbury, BE MEngSc PhD, FIChemE
FAIE MAusIMM FIEAust

Pro Dean
Professor John Robert Booker, BSc PhD DEng

Associate Dean (Research Development)
Professor Y.-W. Mai, Bsc(Eng) PhD UK., MASME HEAust

Associate Dean (Undergraduate)
Associate Professor Robin J. King, BEng Sheff- PhD Lond.,
MIEE FIEAust FIREE

Advisers to Undergraduate Students
Aeronautical—all years—Professor G.P. Steven
Chemical—Junior and Intermediate—Dr B. Walsh, Dr K.C.
Hughes
Senior—Associate Professor G.W. Barton
Senior Advanced—Associate Professor J.P.
Barford
Civil—Junior and Intermediate—Mr N.L. Ings
Senior—Associate Professor A. Abel
Senior Advanced—Dr K.J.R. Rasmussen
Electrical—Junior and Intermediate—Ms K. Murphy
Senior—Dr H. Yee
Senior Advanced—Dr D. Pike
Mechanical—Junior—Dr C. Baillie
Intermediate—Mr P. McHugh
Senior—Dr D. Fletcher
Senior Advanced—Dr J.D. Atkinson

Faculty Manager
Ms Jenny Beatson, DipClinBiochem (NZ)

Student Administration Staff

Ms Joanne Lockwood, MA N.S.W.

Ms Anne Kwan, BA DipEd Chinese H.K.
Mrs Anna Maria Brancato

Mrs Nancy Chandra

Administrative Assistant (Secretary to the Dean)
Ms Josephine Harty, BA Macq.

Executive Officer, Engineering Advancement Office
Mr Jeremy M. Steele, BA Keele

Chancellor's Scholarships in Engineering Program
Executive Officer: Mrs Lee Jobling, MA

Administrative Assistant

Computer Engineer
Mr Kevin R. Rosolen, MSc Macgq.

Computer Programmer
Mrs Lila Yassini

Professional Officer Grade Il
DidierDebuf, BEN.S.W.

Faculty Librarian
Mrs Joan Morrison, BA MSLS Case Western Reserve

'Staff as known at November 1994

Aeronautical Engineering
Head
Professor Grant P. Steven

Administrative Assistant
Ms Yvonne Witting

Chemical Engineering
Head
Associate Professor Brian S. Haynes

Administrative Assistant
Mrs Kylie Wootton

Civil and Mining Engineering
Head
Professor John Robert Booker

Administrative Assistant
Ms Time Sperling

Electrical Engineering

Head
Professor Trevor W. Cole

Administrative Officer
Ms Kim L. Murphy, BA N'cle(N.S.W.) MEdAdmin N.E.
GradDipSecStudies C.C.A.E.

Mechanical Engineering

Head
Associate Professor John Kent

Administrative Officer
Ms Karen Thompson, BA(SportsAdmin) Canberra

DEPARTMENTS OR SCHOOLS
Aeronautical Engineering

Lawrence Hargrave Professor
Grant P. Steven, BSc Glas. DPhil Oxf.
Appointed 1991

Senior Lecturers
Douglass J. Auld, BSc BE MEngSc PhD
Karkenahalli Srinivas, ME PhD L1.Sc.

Lecturers
Daniel M. Newman, BE MEngSc
Kee-Choon Wong, BE PhD

Visiting Lecturer
Gregory E. Chamitoff, BSCEE MSc C...T. PhD M.I.T.

Part-time Lecturer
John Blackler, BE

Associate Lecturer
Osvaldo Querin, BE ME(Res)

Professional Officers
John Curtis, PhysicsDip N.S.W.
Nikos Pitsis, DipEng Athens Polytechnic BE MEngSc



Professional Assistant
Gabriel Gudas, BE Bucharest

Chemical Engineering

Professor

Rolf G.H. Prince, BE BSc N.Z. PhD, FIChemE HonFIEAust
FTS FEng

Appointed 1969

ICI Australia/University of Sydney Professor of Process
Systems Engineering

Jose Romagnoli, BE N.delSur.Arg. PhD Minn.
Appointed 1991

ANSTO/University of Sydney Professor of Risk

Engineering

H. Mark Tweeddale, BE MEng Melb., MIChemE MIMechE
FIEAust CEng

Appointed 1988

Shell/University of Sydney Professor of Environmental
Engineering

Danny D. Reible. BS Lamar MS PhD Caltech PE Louisiana
Appointed 1993

Associate Professors

David F. Bagster, BScApp BSc BE Qld PhD Camb., FIEAust
FIChemE CEng

John P. Barford, BE PhD N.S. W., MIChemE FIEAust CEng

Geoffrey W. Barton, BE PhD

John R. Glastonbury, BE MEngSc PhD, FIChemE FAIE
MAusIMM CEng

Brian S. Haynes, BE PhD N.S. W. (Director of Research)

Senior Lecturers

Ian A. Furzer, DSc(Eng) PhD Lond., MIChemE CEng
MAIChemE

Kenneth C. Hughes, BSc PhD N.S.W. ASTC S.T.C.

Timothy A.G. Langrish, BE N.Z. DPhil Oxf., MIChemE

Barry W. Walsh, BE PhD, MIChemE CEng SPE

Technical Manager
Robert Staker, PhD Add.

Professional Officer Grade IV
Denis M. Nobbs, BEN.S. .

Honorary Appointments

Honorary Research Associates

M.L. Brisk, BE PhD, MIChemE CEng

G. DeLeon; PhD, MAIMM GSA

Neville A. Gibson, MSc PhD, MRSChem ARACI FAusIMM
CChem

Emeritus Professor Yao T. Tchan, IngAgricole Grignon DSc
Paris

Honorary Associate
Ron F. Cameron, MSc DPhil Oxf., ARCS

Honorary Professional Associate
Wayne A. Davies, BSc PhD, MIEAust

Civil and Mining Engineering

Challis Professor of Civil Engineering

Nicholas Snowden Trahair, BSc BE MEngSc PhD DEng,
FIEAust

Appointed 1979

Professors

Harry George Poulos, AM, BE PhD DScEng, FIEAust FASCE

FAA
Appointed 1982

Bhuslian Lai Karmaloo,BSc(Eng)i?flnc/n'M Techll.r. Bombay
PhD Moscow, HEAust MASCE MASME

Appointed 1986

John P. Carter, BE PhD, MICE FIEAust

Appointed 1990

Professor of Engineering Mechanics
John Robert Booker, BSc PhD DEng, FIEAust
Appointed 1985

BHP Steel Professor of Steel Structures
Gregory J. Hancock, BE BSc PhD, FIEAust
Appointed 1990

Associate Professors,

Andrew Abel, Dipling T.U. Bud. MSc McM. PhD N.S. W,
CEngFIM

Peter Ansourian, BSc BE PhD, FIEAust

Ali Ja'afari, BSc ME Tehr. MSc PhD Sur.

Kenny C.S. Kwok, BE PhD Monash

Stuart G. Reid, ME Cant. PhD McG.

John C. Small, BSc(Eng) Lond. PhD, MIEAust MASCE

Robert J. Wheen, BSc BE MEngSc, FIEAust MASCE

Senior Lecturers

David W. Airey, BA MPhil PhD Camb.

Logan W. Apperley, BE PhD Auck.

Murray J. Clarke, BE PhD

Kim J.R. Rasmussen, MEngSc T.U. Denmark PhD

Lecturers

Ian G. Bowie, MSc Mane, MCSCE MIEAust

Noel L. Ings, MEngSc N.S. W. BE, MASCE MIEAust
Lloyd J. Pilgrim, BSurv, PhD, N'cle (N.S.W.)

Lecturer (part-time)
Barry A. Tozer, ME Adel., FIEAust

Professional Officers Grade 11
Nigel P. Balaam, BE PhD
John P. Papangelis, BE PhD

Consultant for Design Studies
Bruce J. Judd, BE N.S. W. MEngSc, MIEAust

Honorary Appointments
Emeritus Professor

A.E. Jenkins, BMetE MEngSc PhD Melb., FIM FIEAust
MAIMM MAIM

Honorary Associates

Peter T. Brown, BE PhD

Roger J. Enright, BE PhD N.S.W. MSc W. Virginia
Howard B. Harrison, BE PhD, MIEAust

Ian S.F. Jones, BEN.S. W. PhD Wat.

Harold Roper, BSc PhD Witw. MEngSc, MAIMM
Richard D. Watkins, BE Qld PhD Aberd., MIEAust

Electrical Engineering

P.N. Russell Professor
Trevor William Cole, BE W.Aust. PhD Camb., FIEAust
Appointed 1980

Professor
David Hill, BE BSc Qld PhD N'clefN.S.W.), FIEAust HEEE

Associate Professors

Robin W.King, BEng S/ie# PhD Lond., MIEE FIEAust FIREE

Robert A. Minasian, BE PhD Melb. MS¢(Dist) DipMicrowave
Eng(Dist) Lond., MIEE SMIREE FIEAust

Stephen W. Simpson, BSc PhD, FIEAust

Anthony D. Stokes, BSc BE PhD, FIEAust



Branka S. Vucetic, MSc PhD Belgrade
David G. Wong, BSc BE MEngSc PhD, FIEAust

Readers
Marwan A. Jabri, Maitrise de physique Pan's PhD
Hong Yan, BS Nanking [.P.T. MSE Mich. PhD Yale

Senior Lecturers

Brian Campbell, ME

David F. Gosden, ME N.S.W. MBA A.G.S.M., MIEAust
Shu Yuen Ron Hui, BSc Birm. PhD DIC Land., MIEEE MIEE
David Levy, BSc, MSc (Engl), Natal, MIEE

Donald B. Pike, BSc ME PhD, MIEEE MIEE

James G. Rathmell, BSc BE PhD, SMIREE

Jonathan B. Scott, BSc BE MEngSc

Hansen Yee, BSc BE PhD, MIEEE

Lecturers

Ho-Yul Choi, BE Kwangwoon ME Yonsei

Mark Hedley, BE BSc PhD

Mark Johnson, BSc BE PhD

Philip Heng Wai Leong, BE BSc PhD

Swamidoss Sathiakumar, BSc American Coll. India BE ME
PhD U.Sc.

GrahamE. Town, BEN.S. W.I.T. PhD, MIEEE MIREE

Professional Officers Grade Il

RossHutton, BE Q.I.T.

Peter J. Seebacher, BAppSc N.S.W.IT. MEngSc
Robert G. Sutton, ME N.S. W.

Professional Officers Grade Il

Ebrahim Gogani, ME Tehr. Polytechnic PhD Brunei
Michael Rados, BSc BE MEngSc

Ali Raghemi-Azar, BSc Tehr. Polytechnic MSc PhD S'ton
Gagarin Vasimalla, BTech Warangal MTech I.L.T. Bombay

Professional Assistants

David Brown, BE

Yew Tai Chieng, BE MES Melb.

Geoff Crapps

Victor W. Smith, BEN.S. W.I.T. MSc UM.LS.T.

Research Fellows

Susan Law, BSc PhD

Julie Vonwillier, BA PhD Macg.
Lin Zhang, BE Nanking, IFT
Peiyuan Zhu, MSc Fudan PhD

Honorary Appointments

Emeritus Professors

W.N. Christiansen, DSc Melb., FInstP FAIP FIEE FIEAust
FAA FIREE(Aust)

Hugo K. Messerle, MEngSc DScMe/b. PhD, FTS FIEE FIEAust
FIREE FIEEE FAIP

Research Associate
Peter M. NickoUs, MB BS BSc BE PhD

Research Affiliate
JJ. Lowke, BSc PhD DipEd AM.

Mechanical and Mechatronic Engineering

P.N. Russell Professor

Roger lan Tanner, BSc Brist. MS Calif. PhD Mane, FAA FTS
FIEAust MASME MAIChE

Appointed 1975

Professors
Robert WiUiam Bilger, BSc BE N.Z. DPhil Oxf., FTS HE Aust
Appointed 1976

Hugh Francis Durrant-Whyte, BSc(Eng) Lond. MSE PhD
Perm.
Appointed 1995

Yiu-Wing Mai, BSc(Eng) PhD H.K.,, MASME FIEAust
Appointed 1987

Nhan Phan-Thien, BE PhD
Appointed 1991

Associate Professors
John H. Kent, BE MEngSc PhD
Bryan W. Roberts, BE N.S. W. PhD Camb., MAIAA MIEAust

Senior Lecturers
John D. Atkinson, PhD Cal.Tech. BSc BE

M. W.M.G. Dissanayake, BSc(Eng) Peradeniya MSc PhD Birm.

Andrei Lozzi, BSc N.S.W. MEngSc PhD

Assaad R. Masri, BE PhD

Paull.McHugh,BScBE

Eduardo M. Nebot, BS Bahia Blanca MS PhD Colorado

Lecturers

Caroline A. Baillie, BSc PhD Sur.

Lynne E. Biston, MSc PhD Penn. BE

David F. Hetcher, BSc PhD Exeter

John A. Gal, BE BSc MEngSc PhD '

David C. Rye, BE Adel. PhD

Lin Ye, BS Harbin MS PhD BIAA

Liangchi Zhang, BSc MEng Zhejiang PhD Beijing

Lecturer (part-time)
John Bladder, BE

Professional  Officer
Jonathan P. Woolmington, BE

ARC Research Fellow

Sten H. Starner, BE PhD
Shang-Xian Wu, BS Nankai PhD
Jingshen Wu, BSc U.S.T. China PhD

Visiting Professor
Michael V. Swain, BSc PhD N.S. W.

Adjunct Associate Professor
RobinJ. Higgs, St Bartholomew's Hospital Medical School,
London



A short history

A hundred years of engineering education
In 1983 the Faculty of Engineering celebrated one
hundred years of engineering education at the
University of Sydney.

At the beginning of March 1883 the first classes in
engineering were held in the Main Building.
Engineering then formed part of the newly created
Faculty of Science (1882). The classes were attended at
the opening by three matriculated students who were
candidates for the engineering certificate and by seven
non-matriculated students.

The lecturer in engineering was Mr W.H. Warren,
who had been appointed in December 1882 following
a decision by the University Senate to carry out
significant revisions to the teaching of the University.
These revisions, which provided for the establishment
of Schools of Medicine, Science and Engineering, were
unable to be implemented in 1881 for lack of staff,
accommodation, and facilities.

In 1883, whenthe new engineering curriculum was
introduced, the Senate reported that 'great
inconvenience [had] been felt during the year, both by
the lecturers and the students, through the deficiency
in accommodation for lecturing purpose ... the room
occupied by the Lecturer in Engineering [was] much
too small to contain the apparatus required for the
illustration of his lectures..." A temporary structure
was erected at the rear of the Main Building, and in
1885 classes moved to a fairly commodious low white
building with a verandah facing Parramatta Road, on
a site now partly occupied by the Holme Building.

In 1909 the new building for the P.N. Russell School
of Engineering was sufficiently completed early in the
year for the work of the school to be conducted within
its walls. This building — an outcome of the P.N.
Russell benefactions described on the pages following
— was formally opened by the Governor on 20
September 1909 atthe same time as he opened the new
Fisher Library building (now MacLaurin Hall). During
the course of the next few decades extensions were
made to the PNR Building until, with the expansion in
student numbers in the 1950s and early 1960s, new
facilities were constructed in the Darlington extension
area across City Road. Since the mid seventies all
departments have been accommodated in this area,
although a wind tunnel in the Woolley Building is still
in use by Aeronautical Engineering.

Curriculum development

Itwasthe Senate'sintentionin establishing engineering
education at the University in 1882 to award
Certificates in Engineering — in Civil Engineering
and Architecture, Mechanical, and Mining
Engineering. In 1883, however, the Senate adopted
revised by-laws to establish two degrees in

engineering, those of Bachelor of Engineering and
Master of Engineering. In so doing the Senate specified
three branches of engineering: Civil Engineering and
Architecture; Mechanical Engineering and Machine
Construction; and Mining Engineering, Metallurgy,
Assaying and Mining Law.

In 1891 Civil and Mechanical were combined. By
1893 Mining had become Mining and Metallurgy and
a separate curriculum in Electrical Engineering had
been introduced. In 1900 Mechanical and Electrical
were combined, and in the same year the degree
course in Civil Engineering was extended to four
years.

In 1920, in an act of major academic restructuring,
the University created six new faculties including
Engineering, so separating it off from the Faculty of
Science after nearly forty years of association. To this
day the two faculties remain closely allied in teaching
and outlook. The other faculties created at that time
were Agriculture, Architecture, Dentistry, Economics
and Veterinary Science.

Administrative arrangements in Engineering
remained unchanged until 1926 when Engineering
Technology was added as a fourth branch. With the
decision of the Senate to introduce teaching in
Aeronautical Engineering in 1939, Aeronautical
Engineering became the fifth branch. In 1948, on the
appointment of Professor T.G. Hunter as the first
Professor of Chemical Engineering in Australia, the
Department of Engineering Technology was replaced
by the Department of Chemical Engineering. In 1957
separate curricula in Mechanical Engineering and
Electrical Engineering were developed and
implemented.

In 1982 the departments of Civil Engineering and of
Materials and Mining Engineering were amalgamated
to form the School of Civil and Mining Engineering.
This amalgamation recognised the close association
that has developed in Australia between civil
engineering and the mineral extractive industries;
moreover, by providing for wider contacts with the
various branches of the industry, it was intended to
strengthen the teaching and research activities in the
two areas.

The Faculty continued to award separate bachelor's
degrees in the five areas of engineering:

Aeronautical Civil Mechanical

Chemical Electrical

Professor William Henry Warren

At its meeting on 6 December 1882 the Senate
appointed Mr W.H. Warren, CE, as Lecturer in
Engineering from 1 March 1883.

Warrenwas bornin Bristol in 1852 and obtained his
technical and scientific training in the London and
Northwestern Railway Works and as a student at the
Royal College of Science in Dublinand Owen's College,



Manchester. He sailed for Sydney in 1881 and,
following nearly two years as an employee of the
Public Works Department, took up his university
post. He was to hold this, first as lecturer and then,
from 1884, as Professor of Engineering, until his
retirement at the end of 1925, arecord term of 42 years.
During his occupancy of his Chair he was also
Chairman of the Professorial Board, Dean of the Faculty
of Science,and first Dean of the Faculty of Engineering.
Professor Warren retired on 31 December 1925 and
was made emeritus professor from 1 January 1926.

To his peers Warren was the acknowledged leader
of his profession in Australia. His services to the
community on royal commissions, on scientific and
technical councils, and his work in the Department of
Engineering, were widely recognised and respected.
His students loved and respected him.

Peter Nicol Russell*

With the transfer of the Faculty of Engineering to the
new engineering precinct in Darlington between 1961
and 1974, the Peter Nicol Russell School of Engineering
moved from the building in Science Road where it had
been housed for over 50 years. That building had been
erected primarily through the generosity of a man
whose engineering works thrived in Sydney a century
ago.

Peter Nicol Russell was born in Scotland in 1816. He
came to Australia in 1832 where, with his brothers
Robert and John, he helped his father establish a
general engineering and foundry business in Hobart
Town. In 1838 they moved to Sydney and, just before
their father died, commenced a new business, Russell
Bros, in Queens Place on the banks of the Tank Stream,
later moving to larger premises in Macquarie Place.

Peter Russell left the firm in 1842 when he rented
the foundry and ironmongery premises which were
part of the estate of James Blanch, located next to the
Royal Hotel in George Street, and commenced
operations under the name The Sydney Foundry and
Engineering Works'. This business quickly flourished
and in its second year received contracts for all the
iron work required for the Military Barracks at
Paddington, and for the Darlinghurst, Maitland and
Newecastle Gaols.

Peter was later joined by his brothers, when the
firm of Russell Bros was wound up, and in 1855 the
partnership of P.N. Russell and Company was formed,
comprising the brothers Peter, John and George (the
youngest whose business 'George Russell and
Company, Engineers' was absorbed in the new
partnership) and the works foreman J.W. Dunlop.
During the next twenty years the firm grew to such
size that the works extended over a large area at
Darling Harbour with a big warehouse in George
Street.

It soon became the most complete organisation of
its kind in Australia and undertook extensive contracts
for road and railway bridges, railway rolling stock,
steam dredges, gun boats for the Maori War, and
crushing and flour milling machinery. Many of the

This short biography is based on an article that appeared in the
Journal R.A.H.S. Vol. 50 Pt 2.

beautiful cast-iron columns and ornamental architec-
tural iron work executed by P.N. Russell & Co.'s
foundry could be seen at the entrances and around the
balconies of many old Sydney buildings. Bridges over
the Macquarie River at Bathurst and over the Yass
River at Yass, the latter with a wrought iron
superstructure spanning 55m, were constructed by
P.N. Russell & Co. in 1870-71.

Peter Nicol Russell returned to London in 1864 and
retired as an active member of the firm, but for many
years continued to act as overseas representative. He
showed sound judgement and foresight by his
anticipation of possible future labour troubles in the
colony. He repeatedly suggested to P.N. Russell & Co.
that they should devote more attention to the importing
side of the business rather than continue manufac-
turing engineering equipment in keen competition
with overseas trade, for in those days there was little
protection to aid the local manufacturer.

On 30 October 1873 the workmen at the Sydney
foundry made a demand for ten hours' pay for eight
hours' work, and went on strike. No satisfactory
arrangements for the settlement of the strike were
reached and the engineering works and warehouses
were closed in June 1875, never to be opened again.
Thus P.N. Russell & Co. with a capital of £250 000 and
employing over 1000 men went out of existence. When
Peter Russell revisited Sydney after the closing of the
firm which had been his life's work, it is said that he
was so distressed that he immediately returned to
London; there he lived in retirement until his death in
1905 at the age of 89, having been knighted in 1904. He
was buried at St Marylebone cemetery in London,
where his grave dominates, marked by a massive
monument.

It was in 1895, while on leave in London, that
Professor W.H. Warren, the first Professor of
Engineering at the University of Sydney, had a
fortunate meeting with Peter Russell, which led
ultimately to the magnificent endowments totalling
£100 000 for Engineering at this University. In 1896
Russell endowed the Department of Engineering by a
gift of £50 000, including in the deed of gift a provision
that the department should thereafter be styled The
Peter Nicol Russell School of Engineering'. In 1904
this gift was followed by a second benefaction of
£50 000 as an extension of the first amount, when Sir
Peter Russell stipulated that the Government of New
South Wales should undertake to hand to the
University, within three years, a sum of £25 000 to
provide an extension of the buildings of the School of
Engineering or to erect new buildings. This the
Government agreed to do and a building was erected
from designs prepared by the Government Architect.

Thus was founded the Peter Nicol Russell School of
Engineering, the new building for which was opened
in 1909. It is fitting that the present faculty building in
the Darlington engineering precinct should retain the
name of this great benefactor, thus preserving for
future generations the P.N.R. tradition.

At the ground floor entrance of the Peter Nicol
Russell Building may be seen one of the hardwood
lintels from the Darling Harbour foundry. An elaborate
Royal Coat of Arms, which was cast in the foundry for



an exhibition in London in 1851, is on display in the
foyer. In the courtyard stands one of the many cast
iron building columns made in the P.N. Russell &
Co.'s foundry, and nearby is the monument in granite
and bronze — a duplicate of Russell's St Marylebone
Cemetery memorial—presented to the University by
Lady Russell in honour of her husband. A portrait in
oils of Charlotte Russell hangs above the main stairway
leading from the foyer to the first floor drawing office.

The Warren Centre for Advanced Engineering

The Warren Centre was formed as a permanent
addition to the Faculty of Engineering to mark the
completion of one hundred years of engineering
education at the University of Sydney. The choice of
name for the Centre was to honour Professor William
Henry Warren, first Professor of Engineering, Head of
the Department of Engineering for 42 years, and the
first President of the Institution of Engineers, Australia.
The Centre was officially opened on 17 May 1983.

The Warren Centre cooperates with industry to
promote excellence and innovation in all fields of
engineering in Australia. The Centre performs its
function mainly by bringing together, under
distinguished visiting fellows, project teams
comprising selected practising engineers from
industry and experts from research and academic
institutions, and from government departments. These
groups focus on problems important to the
developmentofengineering skillsinAustralia. Projects
are conducted over a 2-year period with an intensive
phase of two to three months.

Towards the end of each project seminars are held
to disseminate the results. Projectpapers are compiled
and made available for purchase.

The Centre is controlled by a board of directors

composed of representatives of industry and the
University, with the majority of directors from
industry. The day-to-day activities of the Centre are
carried out by a small staff led by the Executive
Director, Professor John Glastonbury. It is funded
from project and investment income, from donations
from industry and from graduates.
The Warren Centre plays animportantrole in helping
experienced, practising engineers keep abreast of the
latest technology and thinking from overseas and
within Australia.

The Centre has now completed 13 projects. Recent
projects include:

Utilisation of Supercomputers in Science and Engineering
(1992)—which demonstrated how high-performance
computing can provide a new approach to solving
practical problems for industry and government
through extensive use of case studies, giving hands-
on experience to the project team.

Energy Management in the Process Industries (1990) —
which demonstrated that commercially practical
applications of modern energy management
techniques and technology offer annual savings
exceeding $1 billion nationally, and indicated how
this might be achieved.

Fire Safety and Engineering (1989)—which established
the basis for a new systematic engineering approach
to achieve fire safety, which could replace the existing

largely empirical regulatory approach, with the
prospect of large savings in building construction
without any reduction in safety. The key participants
are continuing to work together to implement the new
approach and also to establish fire safety as a discrete
engineering discipline.

Economic Recycling and Conservation of Structures (1989)
—which examined the cultural and educational tasks
involved and provided important guidelines for future
initiatives in technological awareness.

Winning by Design (1987) — which explored the key
role that design plays in creating successful value-
added products for export markets; it also played an
important role in the establishment of the Australian
Academy of Design.

Advanced Process Control (1987) — which identified
large potential benefits from the application of
advanced process control in Australian industry,
demonstrated by case studies how these benefits could
be achieved, and offered courses in the technology.

President, Board of Directors
C.R. (Sandy) Longworth, BE DIC, FAusIMM FICE
FIEAust

Executive Director
Professor T.W. Cole, BE WAust. PhD Camb., FIEAust

General Manager
Angus M. Robinson, BSc Melb., FAIM FAusIMM

Administrative Olfficer
CheonheeSohn, BAH.U.F.S. S.Korea MEdN.S.W.

Administrative Assistant
Liani Solari, BA Macgq.

Australian Centre for Innovation and

International Competitiveness (ACIIC)

ACIIC was established as a non-profit company in

April 1992 and has the status of a department of the

Faculty of Engineering. It is dedicated to building

bridges between Australia's intellectual capability

and the worlds ofbusiness and government. Its mission
is to:

* work closely with Australian industry to build
international competitiveness;

* support economic and social development using
the leverage of technological innovation;

* integrate innovation to capture the benefits of the
national investment in science and technology;

+ assist the engineering community to understand
the forces which are reshaping the requirements of
engineering employment and engineering
education.

ACIIC delivers a number of services to the Faculty.
These include:

+ teaching undergraduate and postgraduate courses
in engineering management, innovation and
environmental engineering and public policy;

* supervision of undergraduate final year theses and
PhD students;

+ assistance with strategic planning, marketing, the
development of new teaching initiatives, and
linkages with industry.

Itis also engaged in grant and contract-supported
research on issues of research, technology and



innovation management and commercialism. These

include:

* management of innovation in large multi-national
firms;

* management and commercial negotiation for

CSIRO Divisions;

* new models for research organisation supported
by telecommunications;

* linking school education with industry needs and
resources.

ACIIC provides a non-engineering capability to the
Faculty whichwillassistittopursuerelevant objectives
of the strategic plan. Its contribution will be assessed
against the quality of the student intake, the visibility
and image of the Faculty, the quality and impact of
non-engineering education and the strength of and
revenue raised for research.

Australian Graduate School of Engineering
Innovation (AGSEI)
AGSEI is a national Advanced Engineering Centre
promoting an engineering culture which brings
together technology, management and marketing,
with an overall focus on wealth creation and the
introduction of a more effective process of engineering
innovation to Australian industry.

AGSEI has been formed jointly by the Engineering
Faculties of the University of Sydney and the
University of Technology, Sydney, and is located
separately from both of them. Its objectives are:

* to ensure that today's engineers, as well as those of
tomorrow, are better equipped to take leadership
roles in assuring the success of industrial enterprises;

* to educate engineers and others to think and
contribute across disciplines in a corporate
environment;

* to demonstrate the central role of innovation in
achieving competitive advantage;

* to provide industry with convenient access to
national and international best practice in
engineering management and the application of
technology;

* to enhance the capability to commercialise new
technology and the results of research and
development;

* to foster the creation of new industry through
technology transfer and the introduction of
appropriate management systems;

* toraiseunderstandingin the professions and society
of the role of industry, technology and engineering
in the creation of national wealth;

* to educate engineers to understand and contribute
to enterprise management, and to educate executive
managements to understand and utilise their
engineering capability more effectively.

Students

Initially programs are being structured for engineers
and other professionals who have been in industry for
two to three years after completing their bachelor's
degree. Later programs will be developed for
undergraduate courses.

The programs
AGSEI offers an array of courses centring on:

Engineering Management

Engineering Innovation

Industrial Systems Engineering

The programs cover topics in:

* quality

* innovation

* technology

* systems engineering

+ information technology and management

» computer-aided engineering and logistic support

* human resources and change management

* professional and business ethics

* design and documentation

* manufacturing

¢ government

* economics

* marketing

* finance

o law
The approach taken is distinctly different from that

of an MBA. The MBA programs teach generic

management, regardless of what is being managed.

AGSEIbuilds specifically on the capability of engineers,

and is wholly about organisation and application of

engineering effort to innovation and business
performance—total engineering, not total management.

Modules

The basic program element is the module, typically

offered over one week and involving intensive material

presentation plus workshop and project sessions.

Modules may be aggregated, by those who wish to do

so, to lead to formal awards at several levels such as

graduate certificate or master's degree. Modules will
have the following characteristics:

¢ All modules will be available in stand-alone form,
designed expressly to meet the needs of engineers
and engineering enterprises.

* All programs require the course content to be trialed
in industry, with advice from AGSEI staff, and
(where possible) the results to be reported and
discussed in workshop sessions.

* Heavy use is made of industry-based project work.

* Wherever possible, modules involve group
interaction, normally multi-disciplinary. AGSEI acts
not only as a teaching and advisory resource but as
a framework in which participants (engineers and
other professionals who deal with engineers) learn
from each other and from inter-organisation
contacts.

More detailed information may be obtained from

the AGSEI (tel. 299 5699).

Chemical Engineering Foundation

The Chemical Engineering Foundation within the

University of Sydney was established in 1981 with the

following objectives:

* to foster good communications between industry
and commerce and the Department of Chemical
Engineering,

* to advise on courses of instruction in Chemical
Engineering,

* toencourage students of high calibre to work in the
Department,



* to assist graduates in Chemical Engineering to
make appropriate contributions to industry,

* to facilitate and develop research in Chemical
Engineering with particular reference to industry
oriented projects.

The Chemical Engineering Foundation provides
an opportunity for executives in Australian industry
to participate in the development of the Chemical
Engineering profession. As at July 1994,18 companies
are members.

Activities have included financial support to the
undergraduate program and research by both
postgraduates and staff. Intensive courses have been
coordinated, publication of updates on the
Department's research activities is undertaken
regularly, and emphasis is placed on expanding
industry-university collabora don.

Australian Centre of Advanced Risk and
Reliability Engineering

The Australian Centre of Advanced Risk and
Reliability Engineering Ltd (ACARRE) is a joint
venture of the University and the Australian Nuclear
Science and Technology Organisation (ANSTO). It is
acompany limited by guarantee, and has the objective
of promoting appropriate application of risk and
reliability engineering and management principles in
Australia and the near region. It operates in three
fields: education, through undergraduate, post-
graduate and external courses; research; and
consulting for industry and government throughout
Australia in a range of industries including the
chemical industry, oil refining, transport, storage and
distribution. Inundertaking these activities, ACARRE
draws onspecialist skills from the University, ANSTO
and elsewhere. The Executive Director is the ANSTO
Professor of Risk Engineering.

The Civil and Mining Engineering Foundation

The Postgraduate Civil Engineering Foundation was

established in February 1968, as a development of the

already existing links between the Department of

Civil Engineering and industry and following the

pattern of the early University foundations. The name

was changed to the Civil and Mining Engineering

Foundation in 1986 following amalgamation of the

corresponding departments.

The Foundation actively fosters collaboration
between the Civil and Mining Engineering School
and the engineering profession and industry. It does
so in several important ways:

* by promoting engineering consultation, research,
training, public lectures, special short courses and
technical reporting,

* by providing direction to undergraduate and post-
graduate educational programes,

* by sponsoring research projects in the School and
encouraging research links with industry,

* by serving as a focus for the exchange of local and
overseas expertise,

* by forming working committees of top engineers
from government, consulting practices, the civil
and mining industry and the University to study
topical issues arising in the engineering profession,
and

* by reporting the important results of all these
activities to members and the public throughreports
and engineering publications. The Foundation is
supported by annual subscriptions from its
governors, members and by special donors.

Electrical Engineering Foundation

The mission of the Electrical Engineering Foundation

is to build a successful partnership between Sydney

University Electrical Engineering, industry and the

profession which facilitates, in Australia, the

achievement of world-class performance through
education, research and development.

Membership includes governors, corporate
members, personal members, graduate members,
retired members and student members. By joining the
Foundation, SUEE graduates automatically become
members of the Sydney University Electrical
Engineering Alumni Association.

Governors are members of the Foundation Board.
The Board meets four times a year to advise the
University on how it can respond effectively to the
needs of the electrical engineering industry. The
Governors at the end of 1993 were: Allan Gillespie of
Sydney Electricity (President), Gary Lane of Telecom
Australia (Deputy President), John Dougall of AWA
Limited, Noel Godfrey of BHP Engineering, John
Kranenburg of Nortel Australia, John Lancaster of
ARC Systems, Ravi Marwaha of IBM Australia, John
Sligar of Pacific Power, David Smith (retired) and
David Strong of Apple Computer Australia.

The Foundation's industry liaison officer service is
available to governors and corporate members. The
role of an Industry Liaison Officer is to become
involved in the business and research work of a
company, to fadlitateinteractionbetween the company
and Sydney University Electrical Engineering and to
become recognised as the initial point of contact for
company people seeking information and guidance
from the Department.

All members of the Foundation:

* can have a say in the content of SUEE's
undergraduate courses,

* can join the University's heated Olympic pool,
Fisher Library and University Club,

» receive information on SUEE's graduates and prize
winners,

* haveuse of the Foundation's Committee Room and
Sky Room,

+ receive information on SUEE's continuing education
courses,

* receive invitations to social evenings with then-
peers,

+ can hire the University's conference and seminar
facilities,

+ are keptup-to-date with developments in research
and teaching more relevant to the needs of the
Australian industry.

For further information: Executive Officer, Electrical
Engineering Foundation, Room 606, Electrical
Engineering Building, tel. 351 3659, fax 552 4920.

Centre for Geotechnical Research
The Centre was setup within the University of Sydney
in August 1987 with the primary aim of promoting



industry-university cooperation in furthering

knowledge in the theory and application of geotechnics

and geomechanics.

It comprises staff and laboratories from the
following departments, schools and groups: Civil and
Mining Engineering, Geology and Geophysics,
Geography, Soil Science, Ocean Sciences, Ocean
Sciences Institute and the Coastal Studies Unit.

The objectives of the Centre are:

* to serve as a focus for research in geotechnics and
geomechanics within the University of Sydney,

* to undertake specialised research, investigation,
consulting, and testing work for industry and
government organisations,

* to foster inter-disciplinary research and teaching
and geotechnics and geomechanics,

* to develop techniques and equipment for
geotechnical testing,

* to disseminate technicalinformationongeotechnics
and geomechanics to industry.

Centre for Advanced Structural Engineering

The Centre for Advanced Structural Engineering was
established withinthe University of Sydney to promote
the advancement of structural engineering within
and beyond the University. The Centre is housed
within, and involves University staff and facilities of,
the School of Civil and Mining Engineering.

The Centre provides a focus for researchers,
industry, government and practising structural
engineers for research and the teaching of
contemporary structural technology.

The Centre undertakes specialised research,
investigation, consulting and testing work for
government, consulting engineering, and industry,
and disseminates technical information on structural
engineering to the profession and industry.

Mechanical Engineering Foundation

The Mechanical Engineering Foundation was

established in November 1988 to assist the Senate of

the University of Sydney and the Vice-Chancellor on
matters associated with education, study and research
in mechanical engineering within the University of

Sydney and, without restricting the generality of the

foregoing, in particular to:

+ foster good communications between industry and
commerce and the Department of Mechanical and
Mechatronic Engineering,

* assist in devising courses of instruction in
mechanical engineering,

* encourage students of high calibre to join the
Department,

+ assist graduates inmechanical engineering to make
appropriate contributions to industry, and

* facilitate and develop research in mechanical
engineering with particular reference to industry
oriented projects.

Centre for Advanced Materials Technology

The Centre was established within the University of
Sydney in 1989 and is located in the Department of
Mechanical and Mechatronic Engineering with the
main objective of promoting industry-University

collaborative research on the design, engineering,
development and manufacturing technology of
advanced materials. The Centre also undertakes
specialised research and development projects,
consulting and testing activities for industry and
government organisations in advanced materials. It
comprises staff and research facilities in the
Departments of Mechanical Engineering, Civil and
Mining Engineering, Aeronautical Engineering,
Applied Physics, Operative Dentistry and the Electron
Microscope Unit.

Cooperative Research Centre in Aerospace
Structures

In 1992 the Cooperative Research Centre in Aerospace
Structures started on its program of research in
composite aircraft structures. This is aimed at
providing a research base for manufacturing in
Australia. Cooperatingin the Centre are the University
of Sydney, Monash University, the University of New
South Wales, the Royal Melbourne Institute of
Technology, Aeronautical Research Laboratories,
Hawker de Havilland and Aerospace Technologies of
Australia. When at full operation it is expected that
nearly 30 researchers will be active on the Centre's
projects.

Optical Fibre Technology Centre (OFTC)

The OFTC at the University was established in 1989 as
an initiative of the telecommunications industry with
the primary aim to undertake research and
development in the design, fabrication and application
of Application Specific Optical Fibres. The key
researchers are Dr Ian Bassett (Physics), Dr Simon
Poole (Technical Director), Dr Mark Sceats (Chairman,
Chemistry), and Associate Professor Tony Stokes
(Electrical Engineering). The excellence of the
interdisciplinary OFTC research team, which now
numbers 15 full-time staff and a similar number of
higher degree students, is recognised world-wide.
The Centre also provides training courses in optical
fibre technology to industry.

Chancellor's Scholarships in Engineering (CSE)
Chancellor's Scholarships in Engineering are open to
final year high school students who expect to achieve
a TER of at least 96.00 in the HSC or interstate
equivalent. They are highly competitive and many
applications are received each year for the limited
number of places available.

The Scholarships are worth $10 250 in 1995. This is
paid in fortnightly instalments for the four years'
duration of the normal undergraduate course, subject
to continued satisfactory academic performance.

Chancellor's Scholars attend site visits to the
sponsoring companies as well as functions at the
University designed to promote good relations and
personal interaction between the students and the
organisations supporting the CSE program.

During the long vacations between first, second
and third year, each Scholaris allotted to a sponsoring
organisation for industrial education placement (IEP).
Unlike other engineering undergraduates who have
only one industrial placement during their time at the



University, Chancellor's Scholars have the opportunity
to gain experience working in various aspects of
industry. Every Scholar works for three different
companies and every sponsor sees three different
students over the four years of the undergraduate
course.

Most scholars expect to, and do join one of the
sponsors on graduation, but there is no formal
obligation either way.

The CSE Program is controlled by a Steering
Committee and administered by the Faculty of
Engineering.

Chairman, Steering Committee
Mr P. Moyle (Shell Australia)

Director
Professor R.G.H. Prince

Executive Officer
Mrs Lee Jobling

Administrative Assistant

Sponsoring organisations
ABB Asea Brown Bovery

AGL Sydney Ltd

Alcan Australia Limited
Ansett Airlines

Babcock Australia Limited
Baulderstone Hornibrook
BHP Engineering Pty Ltd

BHP Rod and Bar Products
BHP Slab and Plate Products
Boral Limited

Bull HN Information Systems
Caltex Refining

CIG

Civil Aviation Authority
CMPS&F Pty Ltd

Comalco Rolled Products
Council of the City of Sydney
CRA Adv. Tech. Development
CSR Humes

CSR Refined Sugars

Dow Chemical

DSTO Surveillance Research Laboratories
EPT Limited

Esso Australia

Federal Airports Corporation
Hawker De Havilland

ICI

James Hardie Building Projects
Master Foods of Australia
Metal Manufactures Limited
Optus Pty Ltd

Pacific Power

Pioneer Concrete

Qantas Airways

Rheem Australia Water Heater Div.
Roads and Traffic Authority
Schlumberger Seaco Inc.

Shell Company of Australia Ltd
Shell Refining (Australia) Pty Ltd
State Rail Authority

Sydney Electricity
Telecom

Telestrar

The Readimix Group
Thiess Contractors
Transfield Group
Wang Australia
Water Board

Engineering Advancement Office

Activities on behalf of the Public Relations Committee
of the Faculty of Engineering are handled by the
Engineering Advancement Office established in 1990.
Responsibilities of the office include but are not
restricted to preparing brochures, arranging visits to
and by schools, organising school mailings, attending
careers markets, advertising, coordinating the
organisation of faculty public events, contacting
industry, preparation of newsletters for staff, students,
alumni and the community, fostering staffand student
relations with former staff and former students, and
fundraising.

Chair, Public Relations Committee
Associate Professor R.J. Wheen

Executive Officer, Advancement Office
Jeremy Steele

The branches of engineering

From the 18th century onwards all types of engineers,
other than military engineers, were known as civi/
engineers. This definition was still valid in the early
years of the Institution of Civil Engineers in Britain,
whose royal charter granted in 1828 described civil
engineering as '. . . being the art of conducting the
great sources of power in Nature for the use and
convenience of Man'. Professor Warren was trained
as acivil engineer in the modernsense, but was able to
conduct courses in Mining Engineering and in
Mechanical Engineering, in addition to his own area
ofexpertise. The increase in specialisation hasreduced
the scope of the title civil engineer, althoughitis still the
largest branch of the profession in Australia.

Aeronautical Engineering

Opportunities exist for the employment of aeronautical
engineers in the fields of design and manufacture,
operations and research and development.

The number of aeronautical engineers in Australia
is small and the employment situation can be
drastically affected by changes in internal policies or
external conditions. The flow of projects to the
manufacturing industry is intermittent at present and
this is being reflected in a steady, though restricted,
demand for new graduates.

The operations field also provides opportunities
since, as aircraft become more complex, the
requirements of the operators for professional
engineers tend to increase. Openings exist with the
domestic airlines, Qantas and the RAAF. The work
includes performance analysis of engine and airframe,



structural analysis and the forecasting of future
requirements. Many challenging problems arise on
the operational side and, as some of these are peculiar
to Australia, original thinking is required.
Opportunities are not confined to the operators; in
particular, the Civil Aviation Authority employs many
aeronautical engineers to investigate the air-
worthiness and performance of all aircraft operating
in Australia.

Research and development work has been centred
on the Aeronautical Research Laboratories and the
Defence Scientific and Technology Organisation
(DSTO). There is some recruitment of new staff. In
addition, the extensive basic training which
aeronautical engineers receive in fluid and/or solid
mechanics places themin a positionto take advantage
of the research and development openings that occur
in these fields outside of aeronautics.

The course in aeronautical engineering at this
University is such that the core courses give a good
grounding in all the major subjects.

Chemical Engineering

Chemical engineering is concerned with industrial
processesinwhichmaterialinbulkundergoes changes
in its physical or chemical nature. Chemical engineers
design, construct, operate and manage these processes
and in this they are guided by economic considerations.

Industries employing chemical engineers are
generally referred to as the process industries:
examples ofthese are the large complexes at Botany in
New South Wales and Altona in Victoria, and the
petroleum refineries in all mainland States; other
examples are the minerals processing industries that
refine Australian ores such as bauxite, nickel sulphides
and ruhle to produce alurriinium, nickel and titanium.
In addition there are the traditional metallurgical
industries, steel, copper, zinc, lead, etc., as well as
general processing industries producing paper,
cement, plastics, paints, glass, pharmaceuticals, alcohol
and foodstuffs. Allied process operations are those
involving waste disposal, pollution abatement, power
production and nuclear technology.

Chemical engineering studies are based on
chemistry, mathematics and physics and the first two
are taken to some depth. The chemical engineer must
learn something of the language and principles of
mechanical, electrical, and civil engineering, and of
administration, and industrial relations.

Each student completes a common core of courses,
fundamental to the study of chemical engineering,
and also takes a number of elective courses, chosen
according to his or her particular field ofinterest from
course options listed later. Three of these introduce
students to some important industries in the process
field.

Minerals Engineering. For students who are interested
in gaining some familiarity with the minerals
processing industries.

Biochemical Engineering. For those interested in
biochemical methods of pollution control or in any of
the biochemical industries such as pharmaceuticals,
fermentation or food and dairy processing.

Reservoir Engineering. These courses deal with the
properties and behaviour of petroleum and natural
gas reservoirs, and the strategies used in their
development.

Regardless of the option chosen, the graduate will
be a fully qualified chemical engineer, well prepared
for a career in any of the process industries.

The Departmenthas an overseas exchange program
for final year undergraduate students, which has been
expanded this year. The exchange with the Royal
Institute of Technology, Stockholm continues with
two or three of our students in Sweden each year, and
two or three Swedish students completing their degree
course in Sydney. A new exchange has started with
the Ecole Nationale Superieure D'Ingenieurs de Genie
Chimique in Toulouse, France, with one or two
students studying there each year. Some financial
support is provided, by Asea Brown Boveri, the
Chemical Engineering Foundation, and the
Department.

The majority of chemical engineering graduates
enter industry, taking up positions in plant operation,
supervision, and eventually management. Others will
be engaged in plant design, construction, and
commissioning work either for a large process
company or one of the specialist construction firms.

There is also scope for research and development
work with industry or government organisations.

Chemical engineers are also recruited by many of
the larger companies for technical service and sales.
Graduates may also be able to obtain positions overseas
either directly or through Australian companies with
overseas associations..

Civil Engineering

The title Civil Engineer is given to one who invents,
contrives, designs and constructs for the benefit of the
community. Civil engineering covers a wide range
including the conception, design, construction and
maintenance of those more permanent structures and
services such as roads, railways, bridges, buildings,
tunnels, airfields, water supply and sewerage systems,
dams, pipelines, river improvements, harbours and
irrigation systems. In the broader sense civil engineers
are charged with the task of producing structures and
systems that give the greatest amenity for the funds
expended. They have therefore to optimise their
schemes interms oftechnological performance, impact
upon the environment and the financial resources
available.

Civil engineers find employment: in government
authorities whose concern is the design, construction
and maintenance of public services; with consultants
whose main interest is the design of civil engineering
works; with contractors who carry out the construction
work; and in civil engineering industries which
manufacture and supply materials, plant and
equipment.

In the junior and intermediate years of the course,
the student is given a grounding in mathematics and
the sciences with an introduction to structural theory,
design, construction, and the properties of materials.

In the senior year, basic courses are given in



structures, soil mechanics, surveying, hydraulics,
structural design, construction, materials and practice
of civil engineering.

In the senior advanced year, the basic courses of the
senior year are continued with an additional course
which requires the preparation of a thesis. Honours
degree students must select courses at honours level
from subjects such as: structures, soil mechanics,
surveying, fluids, materials and steel and concrete
structures. Athonours level a more extensive thesis is
required. A major segment of final year studies for
pass degree students are options in structures, fluid
mechanics, engineering management and geo-
mechanics.

As civil engineering is a practical profession,
attention is given to this aspect throughout the course.
Full use is made of the laboratories with students
carrying out experiments to obtain a better
understanding of behaviour under practical
conditions. There is extensive use of computers in
design and other exercises. During the vacation
between the senior and senior advanced years, every
student must obtain practical experience in a civil
engineering field andmustsubmitasatisfactoryreport
on this experience. During the senior advanced year,
students attend a two-week camp for practical
surveying experience and to apply surveying methods
to a project. Seminars are also held and visits to works
in progress are made as opportunities arise. Students
are encouraged to take a close interest in current
research and investigations.

Electrical Engineering

Electrical effects permeate all matter and space. The
electromagnetic force is one of the fundamental forces
of nature which hold atoms together. Mobile electric
charges — electrons — convey energy along
conducting cables for electrical power distribution
and for telecommunications. Small quantities of
electrical charge and magnetic devices provide
memory storage in computers. Electromagnetic waves
travel as radio waves into the depths of space, or as
light guided by optical fibres.

Electrical engineers are primarily concerned with
development and manufacture of components and
systems which utilise electrical, magnetic and optical
phenomena. They deal with electrical energy
conversion, transmission and distribution, and with
the representation, storage, transmission and display
of information. This wide and expanding discipline of
electrical engineering may be conveniently divided in
several ways. The title 'electronics engineering' is
often used to differentiate the areas associated with
electronic devices, such as computers and digital
systems and communications, from those associated
with electrical energy conversion and control systems.
An alternative is to identify communications,
computers, digital systems, and signal and image
processing as 'information systems engineering'.

With its roots in science, electrical engineering is
frequently to be found at the forefront of many new
and exciting fields, such as neural computing and
superconductivity. Indeed the frontiers of knowledge
in all branches of electrical engineering continue to

advance very rapidly with new devices, techniques
and systems continually appearing. For example,
developments in materials technology and solid state
physics led to the invention of transistors in the 1940's.
The subsequent miniaturisation of transistors in
integrated circuits (microelectronics) has led to
computer and electronic communication systems of
great reliability and information processing power
which underpin the 'information technology
revolution' ofthe 1980's. Transistors are also available
as high power semiconductors capable of switching
and controlling powers exceeding IMW.

Their initial education and training must provide
electrical engineers with the background and
confidence to exploit and contribute to these rapid
developments. The undergraduate program
concentrates initially on the fundamental mathematics
and physics which provide the models for electrical
engineering circuits and devices, and information
and system concepts. The first two years of the course
also include computer science and introduce the main
areas of electrical engineering as described earlier.
The last two years of the course concentrate on
developing the principles and practice of the main
areas of electrical engineering. The course has a high
laboratory and project content in all years. One
important additional theme developed in all years of
the course is that of design, communication skills and
engineering management.

There are two patterns of study in the final two
years. In the 'general' electrical engineering program
students study courses in all branches of the discipline:
electrical energy conversion, control systems,
electronics, digital systems and communications.
There is an opportunity to take advanced courses in
these areas. Students taking the 'information systems
engineering' program in their final two years
concentrate on more advanced material in digital
systems and computer engineering, and do not take
the electrical energy conversion, or more advanced
control systems courses. Both programs offer students
the chance to take interdisciplinary electives such as
biomedical engineering.

A very wide range of professional opportunities is
open to graduates ofelectrical engineering. They may
join organisations concerned with telecommunications
or electrical power generation and distribution, such
as Telstra and Pacific Power. They may join one of the
manufacturers of electronics, communications and
control devices and systems, such as AWA, Alcatel
Australia and Leeds and Northrup. Others may enter
the computer industry, join CSIRO or undertake
further study. Like electrical engineering itself, the
possibilities are almost limitless.

Mechanical and Mechatronic Engineering

The field of mechanical engineering consists of:

(a) power generation and transmission;

(b) transportation of people and goods;

(c) production and manufacture, including the

means of production as well as the product.

The work falls into the broad areas of design,

construction, operation, research and investigation,

maintenance, management and sales.



This definition is at least sixty years old, but it
remains useful even though the end products,
materials and means of production have changed
radically in the meantime; for example, a major shift
towards the use of computingin design and production
has occurred and a substantial amount of electronic
and computer technology is now an integral part of
many 'mechanical’ devices. The possible contributions
of mechanical engineering to society, for example,
personal transportation, power generation and
production, need to be recognised, as well as the
contribution to the study of environmental effects.

Undergraduate study in mechanical engineering
providesabasictraininginengineering science, design
methods, management, modern computer-aided
design and production technology, so that by the end
of the senior year a broad field has been covered. Two
streams are offered toward this end: one
(Mechatronics) contains much more electronics and
control work than the other. In the senior advanced
year some specialisationis encouraged, so that students
may pursue their main interests in more depth. At
present there are eight areas offered: thermal, fluids,
transportation, materials, machinery, industrial
engineering/automation, systems and control, stress
analysis, environmental engineering, continuum
mechanics.

Mechanical engineers often become company
managers and as such they need management skills.
Engineering management is an important part of the
mechanical engineering undergraduate course to
complement the technical education. The Centre for
Advanced Materials Technology in the Department
of Mechanical and Mechatronic Engineering
undertakes research and development activities in
advanced materials.

Mechanical engineering has many recognised sub-
branches such as production, industrial, automotive,
agricultural, naval, air-conditioning, refrigeration and
nuclear engineering. Entry into any of these fields is
possible with a degree in mechanical engineering
regardless of the specialisations taken in the final
year. Traditionally,insufficientnumbersof mechanical
engineers have been trained in Australia and
employment prospects for mechanical engineers are
excellent.

Mechatronics (Industrial Automation)
The degree comprises a mixture of mechanical and
electrical engineering disciplines. Emphasis is placed
on areas such as mechanics, machine design, digital
electronics and microprocessors, automatic control,
computer-controlled machinery, electric motors and
power control, real-time software design, and on the
application of these technologies to the design of
'intelligent' products, and in an advanced
manufacturing environment.

Entry requirements are the same as for mechanical
engineering but prospective students should be aware
that this is a very demanding course.

Mining Engineering
NOTE: At its meeting on 2 November 1987, the
University Senate gave a general approval to the

Quinquennial Plan that had been prepared by the
Vice-Chancellor. This plan proposed the phasing out
of the teaching of Mining Engineering from a date to
be determined after appropriate consultations.

Project Engineering and Management (Civil)
The degree program will be offered when resources to do so
become available. As at October 1994 the following
description is for information only.

Recent years have seen the dawn of a new era in both
the national and international scene. On the one hand
there is a perceptible trend to 'globalisation' of
engineering and construction businesses. On the other,
engineer-constructors and project managers are
required to act as forerunners in the export drive.

The onset of the twenty-first century will demand
managers with technical skills to act as entrepreneurs.
The competitive market forces in the construction and
engineering industries will require engineers and
contractors to seek alternative ways to secure business,
remain viable and experience sustained growth. This
demand translates into a need for a class of engineer
who can synthesise projects, analyse their impacts
and act as the catalyst in their implementation.

Project engineering and management embraces the
'engineering' of all types of projects, from conception
and feasibility studies through to construction and
commissioning, albeit at the strategic level and through
multidisciplinary teamwork. The project engineer-
manager is the specialist in project processes and
systems, a significant role in a society becoming
increasingly dependent on the creation and manage-
ment of projects to solve its economic, environmental
and social problems.

The degree program responds to the need for
technologically competent people with financial,
organisational and managerial skills to take the lead
in Australia's future engineering and technological
projects.

The course is virtually identical to the present Civil
Engineering curriculum in the first year. In the second
year, courses are introduced in such areas as
engineering economics, engineering accounting as
well as engineering construction. In the third and
fourth years subjects such as network planning,
contracts formulation and administration, human and
industrial relations, operations research, cost
engineering and estimating project formulation, value
engineering and risk analysis are included.

In addition, up to 20% of all the courses taken will
be electives. These are to encourage students to follow
their own interests and aspirations, and at the same
time expose them to as wide a variety of subjects as
possible in order to prepare them as team leaders and
communicators.

Graduates will be able to conceptualise, analyse
and plan a range of technologies for construction and
operation of engineering projects. As agents of
advanced technology the graduates will be able to
appreciate the human side of projects and processes.
Their training will give them a better understanding
of individual and group behaviour, organisational
concepts, state-of-the-art planning, goal setting and



other managerial know-how. In addition, they will
possess projectmanagementskillsthatwill encompass
techniques for achieving project goals.

Money is the life blood of industry, and engineering
isasubsetof business and industrial activities. Project
engineering graduates will find it intellectually
rewarding to initiate projects and/or take part in the
economic and monetary processes under which
projects arecreated and executed. They will appreciate
the world of finance and the intricate ways under
which projects are initiated by the private and public
sectors of the economy. They will also be competent
enough to conduct economic appraisal of proposals,
evaluate risks, undertake valuation and depreciation
analyses> formulate feasible plans for project funding,
and generally sell the proposal to others.

Graduates will have the capability to respond to
most challenges in a resourceful manner, virtually
from the day of graduation. They will be self-starters,
communicators, adaptors, performers.

Employment opportunities for such a group is as
diverse as the field of project engineering and
construction management itself. As an example, the
following organisations will typically find the
prospective graduate a valuable asset:

+ Construction companies

* Project managers/major consulting engineers/
planners

* Government and public agencies/municipalities
and shires

* Property developers/owners/major clients

* Industrial and mining corporations

* Management consultants/investment analysts

* Development and industrial banks.

Constitution of the faculty

Extract from the Resolutions of the Senate
1. The Faculty of Engineering shall comprise the
following persons:

(a) the Professors, Readers, Associate
Professors, Senior Lecturers, Lecturers
and Associate Lecturers in the Depart-
ments in the Faculty of Engineering,
being full-time permanent or full-time
temporary members of the teaching staff;

(b)  the Heads of the Schools of Mathematics
and Statistics, Physics and Chemistry;

(c)  theHeadsofthe Departments of Geology
and Geophysics and Computer Science;

(d) one full-time member of the academic
staff of each of the Schools and
Departments mentioned in subsections
(b) and (c), nominated by the respective
Head from time to time;

(e) two persons being full-time members of
the academic staff in the Faculty of
Architecture, nominated by the Faculty
of Architecture;

® such Fellows of the Senate as are
graduates in Engineering;

(2

(h)

)

(@)

(b)

(©

not more than three persons distin-
guished in the field of Engineering
appointed by the Senate on the
nomination ofthe Dean with the approval
of the Faculty;

not more than five students elected in
the manner prescribed by resolution of
the Senate;

such other persons, if any, being full-
time members of the senior adminis-
trative or senior research staff in the
Faculty as may be appointed from time
to time by the Senate on the nomination
of the Faculty;

the Executive Director of the Australian
Centre for Innovation and International
Competitiveness.

The persons nominated under section
1(e) shall hold office for a period of two
years from 1 January in the year following
theirnomination and shall be eligible for
renomination;

The persons appointed under section 1(g)
shall be appointed for a period of three
years and shall be eligible for re-
appointment for one further period of
three years;

The persons, if any, appointed under
section 1(i) shall be members of the
Faculty for so long as they remain full-
time members of the senior adminis-
trative or senior research staff in the
Faculty.



Bachelor of Engineering

There are separate quota arrangements for:
(a) Chemical Engineering;

(b)  Electrical Engineering; and

(c) Aeronautical, Civil and Mechanical
Engineering.

The requirements for the degree of Bachelor of
Engineering are set out in Senate, Academic Board
and Faculty resolutions. The Faculty resolutions and
extracts from the Senate resolutions are set out later in
this Chapter. Itisimportant for candidates to become
familiar with these rules and regulations.

A summary of the degree requirements and of
many of the rules and regulations is set out below.
This is intended to assist students in understanding
the rules but is not intended to replace them in any

way.

Summary of degree requirements

To become eligible for the award of the degree of

Bachelor of Engineering, you must

—complete the core courses of your chosen branch of
engineering,

—gain credit for a minimum of 200 units, and

—complete a period of practical experience in
engineering.

Core courses and elective courses

For each of the branches of engineering in which a
degree is awarded there is a list of prescribed core
courses and recommended elective courses. Many of
these are common to more than one branch.

A core course is one that must be passed to fulfil the
requirements for the degree. In some cases the Faculty
has specified courses that are acceptable alternatives
to the core courses, completion of which satisfies the
core course requirement. An elective course is one
thatis acceptable as part of the requirements but is not
a compulsory course.

The core courses and the elective courses for each
branch ofengineering are listed in the tables at the end
of'this chapter. The first part of the tables summarises
the Junior and Intermediate courses; the second, the
Senior, Senior Advanced and Honours courses.

Descriptions of each course, innumerical order, are
provided in Chapter 4.

Unit value of courses
Each course has aunitvalue, whichis an approximate
measure of the time required for lectures, tutorials
and practical classes, e.g. four units may mean
approximately 4 hours of classes each week for one
semester or, alternatively, 2 hours of classes each
week throughout the year.
When you pass a course you are credited with the
unit value of the course, except where
—it is mutually exclusive with a course you have
already passed, or

—youare attempting the course asecond time, having
gained a terminating pass the first time.

Completion of courses

In order to complete a course you must: attend the
lectures, tutorials and laboratory and practical classes
prescribed for the course; complete the exercises,
practical work and assignments prescribed; and pass
the exarriination(s) set for the course.

If you have been absent without leave from moire
than ten percent of the classes in any one semester in
a particular course, you may be asked to show cause
why you should not be deemed to have failed to
complete that course. Should you fail to show cause,
you shall be deemed not to have completed that
course.

Absence from lectures and other classes

If you.are unable to attend lectures and/or practical
classes because of illness, accident or for any other
reason, you must submit an 'Application for Special
Consideration' form. When applicable, a medical
certificate or other supporting evidence should be
attached. Notification forms for this purpose are
available at the Engineering Faculty Office. Please see
Chapter 5 for further information on applications for
special consideration based on illness and
misadventure.

Minimum number of units and rates of progress
To satisfy the requirements for a pass degree you are
required to gain not less than 200 units, which must
include all the core courses for at least one branch of
engineering.

The total of 200 units is the rninirnurn, but many
students gainmore than this. Some students choose to
take extra elective courses and other students change
their chosen branch of engineering and therefore have
to pick up outstanding core courses for the new branch.

The minimum time in which you can qualify for the
degree is four years. If you want to qualify in the
minimum four years, you should plan to gain not less
than 48 to 52 units each year. Some students take five
years to complete the degree requirements. This is
usually because of failure in some of the courses
attempted, with the consequent need to repeat the
courses. Some candidates, however, plan to progress
at a slower rate, sometimes so that they can take a
number of elective courses.

The BE degree is available on a full-time basis only
and students cannot complete the degree requirements
on a part-time basis or externally.

Classification into years

Students are classified as being in Junior (First),
Intermediate (Second), Senior (Third) or Senior
Advanced (Fourth) year according to the year from
which the majority of their units are being taken.



Selection of courses

The following advice is intended to help you select

your courses. You should become familiar with the

courses that are available for the degree and

particularly with those that have been prescribed as

core courses for the branch or branches of engineering
in which you are interested.

The full list of Junior and Intermediate courses for
which you may gain units towards the degree in any
branch of engineering is to be found in Tables 1(a) and
(b) of the Tables of Courses accompanying the Senate
resolutions at the end of this chapter.

Tables 2 to 8 set out the core courses prescribed for
each of the branches of engineering. Next to each of
Tables 2 to 8 is a summary of the Faculty and
Department/School resolutions relating to that branch
of engineering, showing, e.g., acceptable alternative
courses to the core courses listed in the tables.
Information about which elective courses are
recommended for which branch of engineering and
other relevant information is also set out on the pages
next to the Tables of Courses.

For detailed descriptions of each course refer to
Chapter 4, Courses of Study. If, for special reasons, you
want to take a course which is not included in the lists
of prescribed courses you may apply to the Faculty for
permission.

Junior year enrolment
In your first year of attendance you are normally
required to enrol in 48,50 or 52 units.

Depending on the choice of elective courses you
make in your first year of attendance, you may be able
to proceed to the degree in any of the branches of
engineering (subject to the separate electrical and
chemical engineering quota arrangements).

Students in all branches of engineering study
mathematics, chemistry, physics and/or mechanics
and computing in their first year. Courses in these
basic science subjects form the solid science basis
upon which the teaching in the various branches of
engineering is later built. First year students also take
introductory courses in the branch of engineering
towards which they are proceeding.

At enrolment time students are given information
about a variety of enrolment menus, which are
combinations of courses designed for each of the
branches of engineering. Enrolment menus comprise
courses which are considered to provide the best
possible introduction to the branch of engineering for
which they are designed and they will lead to sensible
second year enrolments.

For some branches of engineering there is only one
Junior (First) year menu, which comprises all the
Junior core courses prescribed for that particular
branch. In other branches, there is a choice of menus
which comprise some or all of the Junior core courses
together with a choice of recommended elective
courses.

While first year students in the quota for Aero-
nautical, Civil and Mechanical Engineering must
choose an enrolment menu designed for one of these
particular branches of engineering, there is sufficient
flexibility for students to be able to change their branch
of engineering at the beginning of second year and

still be able to complete the degree requirements

within the nurtimum of four years in most cases.

Students who wish to change branches at a later stage

may do so but it would probably take them longer

than the minimum of four years to complete the
degree requirements.

Similarly, students who wish to do so may change
from Chemical or Electrical Engineering into one of
the other branches. The number of years that it would
take them to complete the degree requirements would
depend on the stage at which they wish to change and
also on which branch of engineering they wish to
enter.

Students who wish to transfer from Aeronautical,
Civil or Mechanical branches into Chemical or
Electrical Engineering must apply through the
Universities Admissions Centre.

If you wish to take the opportunity of transferring
to the Faculty of Science at the end of your Intermediate
(or Senior) BE year, you should study the rules relating
to the double degree under Resolution 13. (These
rules are set out below.) You will need to fulfil a
number of conditions to be eligible to transfer to the
Faculty of Science, one of which is the completion of
two 16-unit Science courses in your Intermediate BE
year. You should therefore ensure that the menu/
courses you take in your first year will enable you to
take the appropriate Science courses in your second
year.

It is strongly recommended that you enrol in a
menu and not in a one-off combination of courses if
you wish to complete the degree requirements in the
minimum of four years.

Each menu shows the branch of engineering for
which it is suitable and also the consequential
minimum number of units necessary for Intermediate
year to complete all Junior and Intermediate core
courses for each branch if all courses on the menu are
completed at a satisfactory standard. There is also an
indication where the consequential Intermediate
enrolment would be very heavy, where it would be
excessive and where there would be serious
timetabling problems.

A 'one-off enrolment in courses outside the menus
can have a number of pitfalls:

—the courses might not timetable,

—the consequential Intermediate Year BE enrolment
mighthaveprerequisite/corequisiteproblemsand/
or serious timetabling problems,

—it might result in you needing to spend five years
completing the degree requirements.

Intermediate and later year enrolments
The minimum enrolment for re-enrolling students is
normally 36 units and the maximum is normally 64
units (unless the Faculty has imposed any special
conditions on your re-enrolment because of
unsatisfactory progress in the previous year).
Enrolments outside the 36 to 64 unit limits require
special Faculty permission. You should note, however,
that an enrolment of more than 48 to 52 units is
demanding, and only an exceptionally strong student
should contemplate an enrolment in the region of 56
to 64 units. Experience has shown that a student who
fails a number of units and who then tries to 'catch up'



by taking more than 48 to 52 units will perform far
worse thanifhe or she had attempted a more realistic
number of units.

Intermediate year students must include in their
enrolment any outstanding Junior core courses for
their chosen branch of engineering. (Outstanding core
courses are courses which a student either did not
attemptinthe previous year, or attempted but did not
complete satisfactorily.) Similarly, Senior students
mustincludein their enrolment any outstanding Junior
and Intermediate core courses, etc.

If you received a Terminating Pass for a course in
the previous year and if that course is an '(a)' level
prerequisite for a higher year core course in your
chosen branch, then you would normally be required
to repeat that course in your next year of enrolment
(unless you were granted permission otherwise).

Your enrolment in outstanding core courses must
generally take priority over your enrolmentin higher
year courses and you must not enrol in courses with
timetable clashes.

Ifyouare enrolling, for example, in the Intermediate
year and if you are not able to add sufficient
Intermediate core courses to your outstanding Junior
courses to total the normal minimum enrolment of36
units, thenyoushould add electiveunits (from courses
that do not cause timetable clashes) or you may apply
to the Faculty for special permission to enrol in less
than 36 units. Senior and Senior Advanced students
should proceed in the same way.

You should note that, generally speaking,
timetabling problems with outstanding core courses
and current year core courses only occur when students
have failed to complete courses at a satisfactory
standard and have to repeat courses or when students
change their branch of engineering.

If you are thinking about proceeding towards the
'double degree' of BSc BE, then you should include
two 16 unit Science courses in your Intermediate year
enrolment. Ifthis would resultin an excessive number
of units, then you should discuss with advisers at
enrolment time the feasibility of leaving one or two 4
to 8 unit Intermediate Engineering courses out of your
enrolment. There is provision for the Faculty to grant
you special permission to 'carry' these 4 to 8 units in
a part-time BE enrolment concurrently with your
Resolution 13 BSc degree enrolment. There is also
provision for the Faculty of Science to allow you to
take as partofthe BSc enrolmentone ofthe Engineering
Science courses (e.g. Mechanical and Aeronautical
Engineering Science). (This permission is normally
only given if one of your Intermediate Science courses
is not prescribed as a core course for the branch of
engineering in which you are proceeding.) On
completion of the Engineering Science course you
could then apply to the Faculty of Engineering for
exemption from the Engineering courses which
comprise the Engineering Science course.

Advice for students

Advisers are available for all the branches of
engineering during the official enrolment periods in
February each year. This is generally the appropriate
time for students to seek advice and discuss their
plans of courses.

If you require further guidance in the selection of
your courses, however, or advice on any other matter
concerning your studies, do not hesitate to consult a
member of staff.

The Dean or Secretary to the Faculty is available
throughout the year at the Engineering Faculty Office
in the Faculty Building for consultation with Junior
and Intermediate year students.

Senior and Senior Advanced students seeking
advice on courses should consult the member of staff
shown in the list of Advisers to Undergraduate
Students at the beginning of Chapter 1.

Result grades

The Board of Examiners of the Faculty of Engineering
isthebody whichdetermines BE students' examination
results. The Board meets in December eachyear when
itconsiderstheresultsrecommended by the examiners
of each course for each student. Official examination
result notices are then sent to students.

Some teaching departments may release informal
results at the end of First Semester, but these are not
official, final results.

Satisfactory performance in a course is recognised
by the award of the grade of Pass (P). Performance at
levels higher than this is recognised by the award ofa
Credit (Cr), Distinction (D) or High Distinction (HD).
If the requirements for a course are not completed
then a grade of Fail (XX) may be awarded.

Pass 50-64

Credit 65-74
Distinction 75-84

High Distinction 85-100
Fail below 50

If a student failed a course but the failure was
borderline, then the Board of Examiners may award
one of the following results instead of a Fail:
Terminating Pass (T) — A Terminating Pass will not
permit a student to enrol in further courses in that
subject or to use that course as a prerequisite for
courses that require a clear pass in their prerequisite
courses. (This means that a T Pass does not fulfil '(a)’
level prerequisite requirements.)

_ Terminating Pass, Optional Supplementary (M)—This is
a T Pass (see above), with permission to attempt a
supplementary examination: if you perform
satisfactorily in the supplementary you maybe granted
aclear pass;ifyoufail, or donotsitthe supplementary,
you will be granted a Terminating Pass in the course.
Fail, Supplementary Examination (X)—This means that
you have failed the course but have been granted
permission to attempt a supplementary examination:
if you perform satisfactorily in the supplementary
you may be granted a clear pass or you may be
granted a Terminating Pass; if you fail, or if you do not
sit the supplementary, you will be awarded a Fail in
the course.

The Board also uses a concession system where, if
a student failed a course but the student's overall
performance in all courses reached a certain standard,
the Board may award one of the following results
instead of a Fail:
Pass, Concessional (PCon)—This means thatthe Board
has conceded you a Pass. 4 PCon may be treated as a
full, clear pass for progression purposes.



Terminating Pass (Concessional) (TC) — This means
that the Board has conceded you a Terminating Pass
(see T above).

Terminating Pass, Optional Supplementary(Concessional)
(MC) — This means that the Board has conceded you
a Terminating Pass, with permission to attempt a
supplementary examination (see M above). This
affords an opportunity for you to gain a full pass.
Fail, Concessional Supplementary (XC) — This means
thatyou have failed the course but have been granted
permission to attempt a supplementary examination:
if you perform satisfactorily in the supplementary
youmay be granted a Pass; you could alsobe awarded
a Concessional or Terminating Pass (see above); or
you could be awarded a Fail. If you do not sit the
supplementary, you will be awarded a Fail in the
course.

If a student has not been able to complete the

requirements for a course because of serious ill-health
or misadventure (which has been duly attested), the
Board may grant the following result:
Supplementary Examination to count as an Annual (XTCA)
— This means that you may sit for a supplementary
examination, and your result in the supplementary
will be treated as though you had obtained it at the
annual examination. You may be awarded any of the
passing grades (up to and including HD) and if you
fail the examination you will be awarded a Fail.

Students who are awarded supplementary
examinations for reasons of illness or misadventure
and who have already achieved some form of passing
grade will have their result achieved indicated,
followed by 'SUPP TO CHANGE GRADE"'. This gives
students the opportunity to attempt a supplementary
exam in order to improve their original grade.

Students awarded supplementary examinations
should consultthe department that teaches the course
for information about the form and content of the
supplementary examination.

Students who have been awarded a result of
Incomplete (I or TXX) or Result to Come (V) should
consult the member of staff responsible for the course.

Supplementary examinations should be regarded
as privileges and not as rights.

The Board of Examiners meets again each February
to determine the results of students who were granted
permission to sit for supplementary examinations.
Students who pass their supplementary examinations
will not be awarded grades of pass higher than Pass
(except where an XTCA or other result of STCA —
Supplementary to count as Annual—was awarded).

Exemption from attendance at classes

If you enrol in a course which you have previously
attempted you may be granted exemption from
attendance at laboratory or practical classes. To seek
such exemption, apply on the appropriate form before
the course starts. Application forms are available at the
Engineering Faculty Office.

Deferment of enrolment

Deferment of enrolmentis only possible from second
year onwards. To ensure your place is kept open, you
must apply in writing to the Faculty Manager, stating
the reasons for your requested deferment. Deferment

is normally granted for only one year, although this
may be extended in exceptional circumstances which
must be detailed in your letter of application.

Practical experience

At an appropriate stage of your training you are
required to work as an employee of an approved
engineering-related organisation and submit a
satisfactory written report of your work. This period
of experience, usually about 12 weeks, is normally
undertaken after you complete some or all of the
prescribed Senior courses and before you enrol for
your final year of study. Itis possible to undertake all
of the work experience at the end of Senior Year, or
undertake a part at the end of Intermediate Year and
complete the work experience at the end of Senior
Year. There is a core course prescribed for each of the
branches ofengineering which comprises this practical
experience requirement. Please refer to the course
descriptions later in this Handbook for specific
conditions applying in each Departmentin relation to
when the work experience can be undertaken and
what type of experience is suitable.

If you are not committed to employment as a cadet
or scholarship holder the Careers and Appointments
Service of the University is available to help you
obtain suitable employment.

Mining engineering candidates are required to
spend the major portion of this period employed in
primary mineral production. As part of the practical
experience requirement they must also obtain a First
Aid Certificate before completing their final year of
study.

Candidates for the degree in chemical engineering
obtain this experience in special vacation practice
schools, located in industrial plants and supervised
by academic staff, whenever this can be arranged.

Honours degree

If you have made good progress for three years you
may apply for admission as a candidate for the honours
degree before commencing on your fourth and final
year of study.

When you are accepted as a candidate for honours
you may be required to enrol, in the final year, in
Honours courses specified by the head of the
department in which you are a candidate.

Alternatively, if you satisfy the requirements for
the award of the pass degree in four years, you may
then apply for admission as a candidate for honours.
If accepted, you will be required to enrol for a fifth
year of study and the award ofthe degree is deferred
for one year.

In both cases the acceptance of an application rests
with the head of the department concerned.
Applications from students who have taken longer
than three or four years, as the case may be, to reach
the necessary standard may be considered, but in
such cases it is necessary to obtain special approval of
the Faculty.

The various Engineering departments use different
formulae for determining students' eligibility for the
award of Honours. All enquiries about this should be
addressed to the relevant department.



The double degree BE/BComm
The double degree of BE/BComm was introduced in
1993. Engineering graduates often end up in
management. This isbecause they are trained in solving
problems, are good with figures, have learnt to work
in teams and to deal with people. A background in
commerce is a valuable asset in such progression. The
engineer with financial skills can be more useful to his
or her employer, and is likely to advance more securely
and rapidly in a career headed towards management.
The five-year double degree with Commerce begins
with a standard first year in Engineering. If accepted
into the program you will spend a further four years
studying Engineering and Commerce subjects in
parallel.

two years of Engineering, but there is provision for
students to do so after they have completed the Senior
(or Third) year of the BE degree course. There is also
provision for students to complete the BSc degree
under Resolution 13 over two years part-time instead
of one year full-time. Most students do so full-time,
however. There is also provisionfor students to remain
in the Faculty of Science for an extra year in order to
complete an Honours BSc degree.

After completion of the Science year(s), students
then transfer back to the Faculty of Engineering in
order to complete their BE degrees.

The rules and regulations relating to the 'double
degree' are set out in Resolution 13 of the Resolutions
of the Senate relating to the degree of Bachelor of

Engineering workload: The normal Engineering degree Science and in Resolutions of the Faculty of Science.

consists of about 200 units: 50 units per year over four
years. For the double degree with Commerce the total
Engineering unit countis about 169. Over Years 2 to 5
of the double degree program the average number of
Engineering units per year is 30, or 60% of the standard
load. This load may be distributed differently in each
department.

Commerce workload: The normal Commerce degree
consists of 22 semester courses over three years. For
the double degree this is 15. The Engineering
equivalent of the Commerce courses is about 108 units
spread over Years 2 to 5 of the double degree. The
average load of Commerce and Engineering units
taken together is 57 per year.

Who is eligible: Students enrolling in Intermediate
(second) Year Engineering with a Junior (First Year)
weighted average mark (WAM) of at least 62% may be
eligible for admission to the Bachelor of Engineering/
Bachelor of Commerce double degree program.
Applicants will be selected in order of decreasing
WAM. You will also need to have gained credit for at
least 48 units towards the Bachelor of Engineering
degree (a minimum unit requirement for first year
Engineering), and have completed all courses
attempted at full pass level or better at the first
examination (i.e. you cannot upgrade through
supplementary exams).

Who is not eligible: The double degree with Commerce

is not available to those who enrol in Aeronautical
Engineering and cannot be taken with:

* Information Systems Engineering

* Mechatronics

* The BE BSc double degree

How to apply: Apply to the Faculty of Engineering by
30 November of your first year of attendance, on the

application form available at the Faculty of Engineering
Office.

The double degree BSc BE
Many Engineering students take the opportunity of
gaining the 'double degree' of BSc BE.

If you satisfy certain requirements you may be
permitted to transfer to the Faculty of Science for one
year in order to complete the requirements for the BSc
degree. This one year is additional to the four years
required to complete the BE degree. Students who
proceed towards the 'double degree' usually transfer
to the Faculty of Science after they have completed

These rules are set out below and you should study
them carefully if you are interested in obtaining the
'double degree' of BSc BE.

A summary of the main points of the rules is also set
out below. This summary is intended to assist students
to understand the rules but is in no way intended to
replace them.

Summary of Resolution 13 rules

In order to be eligible to transfer to the Faculty of

Science for the 'double degree', you should normally

have:

—completed 96 units at the end of your second year
of enrolment in the BE degree course (or 108 units
at the end of your third year of enrolment);

—course including at least two 16 unit Intermediate
Normal or Intermediate Long Science courses (for
example, Chemistry 2, Computer Science 2,
Mathematics 2, or Physics 2).

In order to qualify for the BSc degree you are required

to complete courses totalling 24 units. The 24 units

should normally include at least one 12 unit Senior
course (for example, Chemistry 3, Computer Science

3, Pure or Applied Mathematics 3, Physics 3). If only

one 12 unit Science course is completed, then at least

8 of the remaining 12 units should be for an

Intermediate course. You have the choice of a wide

range of subjects in the Faculty of Science, but you

must have satisfied the prerequisites laid down in the

BSc degree requirements for any course in which you

wish to enrol.

If you are interested in proceeding towards the
'double degree' it is essential that you plan your
courses carefully in your Junior (First) year, so that
you fulfil prerequisite requirements for the two 16
unit Intermediate Science courses which you must
take in your Intermediate (Second) year.

Application to transfer to the Faculty of Science
under Resolution 13 should be made at the end of your
Intermediate (or Senior) year studies (i.e. by the end of
December in the year prior to the one in which you
wish to undertake the Science year). Applications will
close on the last working day in the University prior to
the closing of the University for the Christmas break.

Similarly you will need to lodge an application to
transfer back to the Faculty of Engineering from the
Faculty of Science.

Applications for transfer to and from the Faculty of



Science are available at the Student Centre and the
Faculty of Science and Faculty of Engineering Offices.

Resolution 13 rules

1. Pursuant to Resolution 13 ofthe Resolutions of

the Senate governingthe degree of Bachelor of Science,

students who are of two or three years' standing in the

Faculty of Engineeringmaybe admitted to candidature

for the degree.

2. To be eligible for admission, such students:
(1) musthave gained creditin the Faculty of
Engineering for not less than 96 units if of two
years' standing in that faculty, or not less than
108 units if of three years' standing in that
faculty; and
(2)  except with the permission of the Dean
of the Faculty of Science, must have completed
at full Pass Level or better

(1) all courses attempted in the Faculty of
Engineering at their first examination;
including

(i1) at least two Intermediate Normal or
Intermediate Long courses offered by
departments of the Faculty of Science. In
some circumstances students may be
permitted to count as one of the
Intermediate courses for this purpose,
courses undertaken in the Faculty of
Engineering which combined are the
equivalent of one of the following courses
in the Faculty of Science:

Chemical Engineering Science 2,

Civil Engineering Science 2,

Mechanical and Aeronautical Engin-

eering Science 2.
3. To qualify for the award of the pass degree,
candidates after admissionunder Resolution 13 of the
Resolutions of the Senate governing the degree of
Bachelor of Science shall complete in one year of full-
time study or in two consecutive years of part-time
study, courses totalling at least 24 units subject to the
provisos:

(1)  that at least 12 of the required 24 units

shall be for a Senior course and, if only one

Senior course is completed, at least 8 of the

remaining 12 units shall be for an intermediate

course; and

(2)  that, except with the permission of the

Dean, the 24 units shall not include any units

(i) for courses listed under Senate Resolution
10 Groups (d) or (e) relating to the degree
of Bachelor of Science, or

(ii) for any courses already attempted either

completely or in part, within the Faculty
of Engineering, or

for all or part of the courses:

Chemical Engineering Science 2,
Chemical Engineering Science 2
Auxiliary,

Civil Engineering Science 2,
Mechanical and Aeronautical Engin-
eering Science 2.

Such permission will be given only if the
candidate has not counted one of these courses
as an Intermediate course for the purpose of

(iif)

gaining admissionunder Resolution 13; up to 8
units, taken in one year to complete one of the
above courses, may then be included. Any one
ofthe 8 unit courses above may then be counted
as an Intermediate course for the purposes of
part (1) of this resolution provided the whole
course is completed in one year.

4. Candidates admitted under Resolution 13 shall
comply with Resolution 13 of the Resolutions
of the Senate governing the degree of Bachelor
of Science.

5. To qualify for admission to Honours courses,
such candidates shall comply with Resolution
13 of the Resolutions of the Senate.

There is no provision for students admitted
under Resolution 13 to continue in the Faculty
of Science after one full-time or two part-time
years of study except to complete an Honours
course.

Candidates who fail to complete the required
24 units may only be readmitted to the Faculty
of Science if a successful application is made at
the appropriate time through UAC. Successful
applicants will be given credit for courses
completed in accordance with Resolution 11 of
the Resolutions of the Senate governing the
degree of Bachelor of Science.

Admission of BSc graduates

If you are enrolled in the Bachelor of Science degree
course at this University and wish to transfer to the
Bachelor of Engineering degree course, you must
make application through the Universities Admissions
Centre by a closing date which is late in September in
the year preceding that in which you wish to enrol in
the Faculty of Engineering.

Your application will be considered on the basis of
academic merit, to the extent that facilities are available.
Consideration will be given to your HSC examination
results and to your examination results in the Faculty
of Science (and to your results in any other tertiary
courses you may have completed). The offer ofa place
in the Faculty of Engineering is NOT automatic and
the competition for entry is keen.

If you are a graduand/graduate in the Faculty of
Science and if you are offered a place in the Faculty of
Engineering, you may be able to complete the BE
degree requirements in two further years of full-time
study. You would need to have completed appropriate
courses in the Faculty of Science so that you could be
given credit for/exemption from all or most of the
Junior and Intermediate core courses prescribed for
that branch of Engineering in which you wish to
proceed.

The departments in the Faculty of Engineering
have indicated that they would recommend that a
science graduand/graduate be given sufficient credit/
exemption to enable him or her to complete the BE
degree requirements in two years if he or she has
completed the courses set out below.

The BSc degree requirements would need to have
been completed in the minimum time and in some
Engineering departments minimum standards of
performance in science courses are required.



For Aeronautical Engineering

Chemistry 1

Computer Science 1

Mathematics 2 (Pure or Applied)

Physics 2

Mechanical and Aeronautical Engineering Science 2
For Chemical Engineering

Mathematics 2 (Pure or Applied)

Chemistry 2 Auxiliary

Chemical Engineering Science 2

For Civil and Mining Engineering

Chemistry 1

Physics 1 or Computer Science 1
Mathematics 2 (Pure or Applied)
Civil Engineering Science 2

For Electrical Engineering

Mathematics 2 (Pure or Applied)
Computer Science 2

Physics 3D (passed at Credit level or better)

For Mechanical and Mechatronic Engineering
Chemistry 1

Computer Science 1

Mathematics 2 (Pure or Applied)

Physics 2

Mechanical and Aeronautical Engineering Science 2

For Mechanical and Mechatronic Engineering,
students need to have achieved good grades in the
courses listed above. When entering Mechanical
Engineering, students will be required to enrol in
Mechatronic Design.

If you have completed courses other than those
listed above then the Faculty would need to give
individual consideration to what credit/exemption
you could be given.

TheCommonwealthDepartmentofEducationmay
approve the extension of benefits under AUSTUDY
for a period of two years for students in the final year
of the science degree who proceed to studies in the
Faculty of Engineering.

Engineering Talented Students Scheme

The Faculty makes special provision for first year
students who have achieved outstanding academic
results before coming to the Faculty. Examples of such
results would include a TER of 99+, or successful
competition in a Maths or Physics Olympiad. The
Engineering Scheme links in with the corresponding
program in the Faculty of Science since all students
undertake a high proportion of Science subjects in
their Junior year. Students who are admitted to the
scheme undertake flexible course programs which are
individually tailored to their needs; talented students
can take additional subjects to broaden their
knowledge, undertake courses at a more advanced
level and accelerate their progress towards the degree.
Students can apply to enter the scheme at the time of
enrolment in first year.

Discontinuation and variation of enrolment
If you wish to cease attending a course (or all your
courses), you are discontinuing your enrolment in

that/those courses. You must notify the University of
your intention to discontinue by submitting the
appropriate form to the Engineering Faculty Office. If
you fail to do so, you may be recorded as being Absent
Fail in the course(s) at the end of the year.

The rules about discontinuation for the Faculty of
Engineering are set out in full in the University's
Statutes and Regulations 1994-95. The following is a
summary of their main points:

There are three categories of discontinuationresults
used to record discontinuations in the Faculty of
Engineering: 'Withdrawn', 'Discontinued with
Permission', and 'Discontinued'.

If your enrolment is 'Withdrawn' (W), then your
enrolment is cancelled as though you had never
enrolled. This enrolment does not appear on an official
transcript of your academic record.

If your enrolmentis T)iscontinued withPermission',
it means that you commenced the course(s) and were
given permission to discontinue without any penalty
or implication of failure whatsoever. The enrolment
and the result of 'Discontinued with Permission' (DP)
appear on an official transcript of your academic
record.

If your enrolment is TMscontinued' (Disc), then it
means that the discontinuation counts as a failure. On
an official transcript of your academic record, your
enrolment appears with the result of TDiscontinued'.

Your discontinuation will be recorded as effective
from the date on which you notify your intention of
discontinuing (unless you can provide evidence of
having discontinued at an earlier date and can give
good reasons as to why you did not submit notification
of your discontinuation at that time).

Total discontinuation

If you wish to discontinue all your courses, then you
must notify the University of this intention by
completing and submitting your 'Confirmation of
Enrolment' form (together with your student card) to
the Engineering Faculty Office. You should note your
reasons for discontinuing on this form. If your
'Confirmation of Enrolment' form is not available,
then you should obtain an 'On-line variation form'
from the Student Centre or Faculty Office and use that
instead.

Before 31 March
If you discontinue all your courses before 31 March,
then your enrolment will be recorded as 'Withdrawn'.

After 31 March and up to the last day of the seventh week
of teaching

If you discontinue all your courses after 31 March but
on or before the last day of the seventh week of
teaching in the year, then your enrolment will be
recorded as 'Discontinued with Permission'.

After the last day of the seventh week of teaching

Ifyou discontinue all your courses after the last day of
the seventh week of teaching in the year, then your

enrolment will be recorded as 'Discontinued’, unless

the Dean, on the basis of serious ill health or

misadventure, determines that the discontinuation

result should be recorded as 'Discontinued with

Permission'.



If your enrolment is recorded as 'Discontinued’,
which means that the discontinuation counts as a
failure, then you have failed to make satisfactory
progress with your studies and the Faculty may
determine that you should be sent a 'Warning Letter'
or that you should be asked to 'show cause'. These
terms are explained below.

Application procedure to re-enrol in the BE degree course
after total discontinuation

New first year students:

If you are a new first year student who totally
discontinues his/her enrolment and ifyou wish to re-
enrolinthe BE degree course, then generally speaking
you will need to apply for re-enrolment through the
Universities Admissions Centre (unless you were
recorded as 'Discontinued with Permission' and were
given 'Repeatstatus'). ('Repeat status' means thatyou
may enrolin the BE degree course in the next calendar
year by completing an internal University 'General
application for enrolment' form and that you will not
need to compete for a place through UAC for that one
calendar year only. If you do not take up that option
and then wish to re-enrol in the BE degree course in a
future year, you will need to apply for re-admission
through UAC.)

UAC applications must be lodged by the closing
date late in September/early in October in the year
prior to that in which you wish to re-enrol.

Re-enrolling students:

If you are a re-enrolling student in the BE degree
course who totally discontinues his/her enrolment
and if you wish to re-enrol in the BE degree course,
then generally speaking you should apply for re-
enrolment by completing an internal University
'General application for'enrolment' form by 1 October
in the year prior to that in which you wish to re-enrol.

Variation of course enrolments

If you wish to vary your enrolment by discontinuing
one or more of your courses and/or by adding one or
more courses to your enrolment, you should proceed
as follows:

Before 31 March

All students should obtain a 'Variation of Enrolment’
form from the Faculty Office, discuss your intended
enrolment variation with, and get approval from,
your Year Adviser, and return the signed and
completed form to the Faculty Office for processing.
Your new timetable, showing the approved changes,
will be available within a few days from the Faculty
Office, which will also arrange entry of the change
into your official university enrolment record.

After 31 March

If you wish to discontinue one or more courses after 31
March then you must apply to do so on your
'Confirmation of Enrolment' form (or on an 'On-line
variation form', which you can obtain from theStudent
Centre or Faculty Office). All students should complete
this form and then lodge it at the Engineering Faculty
Office after obtaining approval from their Year Adviser
who should sign the form. Ifyou discontinue a course
before the last day of the seventh week of teaching in

that course, then it will be recorded as 'Discontinued
with Permission'. This applies to all courses, whether
they be courses that are taught over the whole year or
in one semester only.

If you discontinue a course after the last day of the
seventh week of teaching in that course, then it will be
recorded as 'Discontinued’, unless the Dean, on the
basis of serious ill health or misadventure, determines
that the discontinuation result should be recorded as
'Discontinued with Permission'. As the result of
'Discontinued' implies thatthe discontinuationis being
counted as a failure, you will be allocated 0 percent for
the unit value of the course in the determination of
your weighted average mark (WAM). The Faculty
takes students' WAMs into consideration when
determining whether or not students have made
satisfactory progress with their studies, and students
are therefore discouraged from discontinuing courses
which would be recorded as 'Discontinued’.

Other rules relating to variation of enrolment

You should note that variations of enrolment are
subject to all the other rules relating to enrolment in
the BE degree course. First year students are normally
required to be enrolled in 48 to 52 units, and re-
enrolling students are normallyrequired to be enrolled
in 36 to 64 units (unless special conditions have been
imposed on theirre-enrolment). Students are normally
required to fulfil prerequisite and corequisite
requirements and they are not permitted to enrol in
courses with timetable clashes. Students mustenrol in
outstanding core courses and must give priority to
their enrolment in these courses over higher year
courses.

Weighted Average Mark (WAM)

The Faculty uses students' weighted average marks
(or WAMs) when considering a number of aspects of
students' candidatures: Engineering departments use
WAM calculations when determining students'
eligibility for the award of Honours degrees. The
Faculty uses WAM calculations when ranking
applicants for scholarships for postgraduate study
and for undergraduate prizes and scholarships. The
Faculty also takes account of students' WAMs when
determining whether or not students have made
satisfactory progress with their studies. A WAM is
calculated for every studentforeveryyearof enrolment
by adding together the products of the marks achieved
with the unit value of each course attempted (including
courses which have been failed or 'Discontinued')
and dividing by the total number of units attempted.
Courses which have been 'Withdrawn' or
Discontinued with Permission' are not included in
the WAM calculation.

Failure to make satisfactory progress and
exclusion

If the Faculty considers that you have failed to make
satisfactory progress with your studies, the Faculty
may exclude you from re-enrolment in the Faculty of
Engineering. This process of excluding students is
designed to ensure that the resources available in the
Faculty are used to teach those students who make the



bestuse of them. Failure to make satisfactory progress

cannotbe defined precisely in all cases in advance, but

generally you will be considered not to have made

satisfactory progress if:

—your weighted average mark (WAM) for the yearis
poor; and/or

—vyou do not gain at least half of the units for which
you are enrolled; and/or

—you fail a major, course more than once; and/or

—vyou had special conditions imposed on your re-
enrolment (usually because of lack of satisfactory
progress in the previous year of enrolment) and
you fail to meet these conditions.

If the Faculty considers that your progress has not
been satisfactory, it may decide that you should be
sent a 'Warning Letter', in which you are advised of
this and also of certain conditions that you would
need to meet in your next year of enrolment in the
Faculty. These conditions would normally specify the
number of units and particular courses thatyou would
need to pass in the next year of enrolment in the
Faculty. Failure to meet such conditions would
normally result in you being asked to show good
cause why you should be allowed to re-enrol in the
Faculty of Engineering.

Ifthe Faculty considers that your progress has been
most unsatisfactory it may decide that you should be
asked to show good cause why you should be allowed
to re-enrol in the Faculty of Engineering. This means
that you are being asked for an explanation for your
failure to make satisfactory progress in your studies.
When the Faculty considers students' statements
purporting to show good cause, it takes account of
illness, accident and/or personal problems.

If the Faculty determines that you have shown
good cause (i.e. it accepts your explanation), then it
will allow you to re-enrol. Indoing so, the Faculty will
probably impose certain conditions on your re-
enrolment (such as specifying the number of units
and particular courses that you must pass in your next
year of enrolment). Should you fail to meet these
conditions you may be called upon again to show
good cause why you should be allowed to re-enrol in
the Faculty of Engineering.

If the Faculty considers that you have failed to
show good cause (or if no statement is received from
you), then the Faculty may exclude you from
enrolment. If you are excluded, you have the right of
appeal to the Senate. The Senate may either uphold
your appeal and allow you to re-enrol in the Faculty of
Engineering or it may disallow your appeal and
confirm your exclusion.

A student who is excluded from re-enrolment in
the Faculty may apply for re-admission to the Faculty
after two academic years have elapsed. When
considering an application for re-admission, the
Faculty takes account of the following: the
circumstances that led to the student's failure to make
satisfactory progress; how these circumstances have
changed; and the student's activities since being
excluded.TheFacultywouldnormallyexpectastudent
to have undertaken relevant tertiary studies
successfully during this period. (You should note,

however, that students who are excluded from one
Faculty or degree course at this University are finding
it increasingly difficult to gain selection into another
course at this University and at other tertiary
institutions.)

Outcomes of degree programs in the
Faculty of Engineering

This sectionprovidesastatementof expected outcomes
from the undergraduate degree programs in the
Faculty of Engineering.

Outcomes

Outcomes of the undergraduate degree programs can

be specified in terms of the attributes of graduates

from the Faculty, with two qualifications:

(a) There is a minimum common set of attributes
that all Engineering graduates will possess.
However, in recognition of the differences
between students, the Faculty provides a wide
rangeoflearning opportunities so thatstudents
canachieve optimum outcomes consistent with
their own interests.

(b) The more advanced objectives of teaching in
the Faculty can probably only be specified in
very general terms. This is appropriate for
university-level teaching.

The attributes of our graduates can be divided into

three classes:
(1) Knowledge and understanding: Course curriculum
descriptions in this Handbook summarise the fields
covered, which embrace broad areas of engineering
and adjoining disciplines. The courses emphasise
understanding of underlying principles and
conceptual frameworks rather than rote learning of
facts. It is this type of understanding that graduates
can carry with them into their future careers.

(2) Abilities: These encompass generic capabilities,

such as management and communication skills, as

well as specific engineering abilities, such as
proficiency in engineering problem-solving and
analysis; testing and measurement; and planning and
design. Graduates will possess the ability to effectively
apply knowledge acquired during the course and,
equally importantly, be able to adapt to new
environments in engineeringwith confidence. Arange
of practically-orientated capabilities are developed in
the Faculty's programs. These include: the ability to
extract key aspects from information; the ability to
evaluate the reliability of data; skills in estimation and
approximation; the ability to recognise when
additional expertise or information is required; and
the ability to take the broad view of an engineering
task including the non-engineering aspects. To help
develop these capabilities, laboratory work is a key
element in the Faculty's undergraduate programs.

Through laboratory design and project work, students

not only acquire up-to-date technical skills (including

computer-based skills), but develop attitudes
important to the practice of engineering.

(3) Attitudes: Personal characteristics of the graduates
include: anunderstanding of the function of engineers



insociety; an understanding of the roles of scholarship,
research, and innovation; a recognition of the
importance of continued study to remain up-to-date;
an appreciation of professional ethics; and a cognisance
of environmental issues.

The Engineering degree is accredited by the
Institution of Engineers with Continued Full
Recognition. The rigorous periodic accreditation
process includes a full review of course structure and
content, inspection of Faculty facilities, perusal of
examination papers and meetings with students and
staff. The Faculty is developing uniform procedures
for quality assessment of coures including a common
scheme for course evaluation by students and review
of examination material.

Statutes

Bachelor of Engineering

Resolutions of the Senate
1. (1)  The degree of Bachelor of Engineering
shall be awarded in:

(@)  Civil Engineering

(b) Mining Engineering

()  Mechanical Engineering

(d)  Mechanical Engineering (Mechatronics)

(e)  Electrical Engineering

(f)  Electrical Engineering (Information

Systems Engineering)

(g)  Chemical Engineering

(h)  Aeronautical Engineering

(1) Project Engineering and Management

(Civil).

(2) The certificates for the degree shall

specify the department or departments of

Engineering for which they are awarded.

3 O Graduates in Engineering in any
department may be admitted to
the degree examination in any
other department or departments
on conditions to be prescribed by
the Faculty,

(i) Upon passing the examination
. such candidates shall receive a
certificate for such additional
department or departments.
1A. For the purpose of these resolutions—

(i)  a 'course' shall comprise such lectures,

tutorial instruction, essays, exercises and

practical work as the Faculty may provide,

(i)  to complete a course' means—

(@)  toattend the lectures and the meetings, if

any, for tutorial instruction;

(b) to complete satisfactorily the essays,

exercises and practical work, ifany; and

(c)  to pass the Annual Examination of the

course,

and derivative expressions shall have a

corresponding meaning,

(i) 'core course' means a course which must

be completed by a candidate in order to qualify

for the award of a degree, unless the candidate

is granted exemption by the Faculty,

(iv)  'elective course' means a course other

than a core course.

(v)  'prerequisite’ means a course which a

candidate must complete before the candidate

is permitted to enrol in any course for which
that course has been declared a prerequisite,

(vi)  'corequisite' means a course in which,

unless previously completed, a candidate must

enrol concurrently with any course for which
that course has been declared a corequisite.

(a)  The courses which may be taken for the

degree are—

(1) the Junior and Intermediate courses set
outin Table 1 of the Tables appended to
these resolutions,

(i) the Senior and Senior Advanced courses
set out in Tables 2 to 8.

(iii)  elective courses, being Senior, Senior
Advanced and Honours courses from
time to time prescribed by the Faculty;
such courses may not be provided in
every year,

(iv)  such other course or courses as may be
approved by the Faculty in special cases.

b)) ) The core courses for the degree

and their corequisite and pre-
requisite courses are set outin the
Tables as follows:

In Civil Engineering—Table 2.

In Mining Engineering—Table 3.
In Mechanical Engineering—
Table4.

In Mechanical Engineering
(Mechatronics)—Table 4A.

In Electrical Engineering—Table
5.

InElectrical Engineering (Informa-
tion Systems Engineering)—Table

S5A

In Chemical Engineering—Table
6.

In Aeronautical Engineering—
Table 7.

In Project Engineering and
Management (Civil)—Table 8.
(i) The Faculty may prescribe courses
alternative to one or more of the
core courses set out in the tables,
completion of which shall satisfy
the requirement to complete the
core course concerned.
(iii) The Head of the Department or
School concerned may accept
other work completed by a
candidate as the equivalent of a
corequisite or prerequisite for any
course provided by that Depart-
ment or School.
(c)  The Faculty at the time of prescribing
elective courses may also prescribe corequisites
and prerequisites for those courses. At the
discretion of the Head of the Department



3.

concerned, other work completed by a candidate 5A.

may be accepted as the equivalent of a
prerequisite or corequisite prescribed for any
course provided by that Department,

(d) A candidate may only enrol in courses in
accordance with these resolutions and subject
to the exigencies of the timetable. Where a
candidate wishes to enrol in two courses given
wholly or partly at the same time, the Heads of
the Departments or Schools concerned in their
discretion may permit the candidate to attend
equivalent courses or parts of courses at other
times.

The courses for the degree shall have a unit

value; elective courses prescribed by the Faculty shall
have the unit value given them at the time of
prescription and all other courses shall have the unit
values shown in the Tables.

4.

(@ Ah examination called an 'Annual
Examination' shall be held for each course.
(b)  The Annual Examination may consist of
written or oral examinations, exercises, essays
or practical work or any combination of these.
() A candidate who has been prevented by
duly certified illness or misadventure from
sitting for the whole or part of the Annual
Examination may be tested at such times and in
such a way as the Faculty shall determine and
this shall not count as a re-examination.
(a) A candidate who has completed a course
shall have credited to the candidate's degree
the unit value of that course except that:
(i)  no course may be counted more than
once as a qualifying course for the degree;
(i) a candidate may not have credited for
the degree units derived from more than
one of such courses as the Faculty may
deem to be mutually exclusive; and
(iii) a candidate may not receive credit for an
option within a course which is similar
in contenttopartofacourse concurrently
being taken or previously completed.
(b) @ In any course at the Annual
Examination the Faculty may
award a Terminating Pass which
entitles the candidate to be
credited with the full number of
units for that course.

(i) A candidate who has been
awarded a Terminating Pass in a
course shall be held to have
completed such course except that
the Tables prescribe for core
courses certain prerequisites in
which a terminating pass is not
acceptable, and the Faculty may
prescribe the same restriction as
to prerequisites for an elective
course.

(i) A candidate who is awarded a
Terminating Pass in any course
may take that course again but on
completion of the course the units
thereof may not be counted again.

7

(1) The degree of Bachelor of Engineering
shall be awarded in two grades, namely, the
Pass degree and the Honours degree.
(2) () There shall be three classes of
Honours, namely, Class I, Class I1
and Class IIL
(i)  Second-class Honours may be
awarded in two divisions.
(a) To qualify for the award of a Pass degree
a candidate shall unless granted exemption by
the Faculty under part (b) of this resolution:
(i) complete all the core courses listed in the
Table pertaining to the Department in
which the candidate is pursuing the
degree, and
(i) complete additional elective courses as
maybe necessary to gaincreditfor a total
of not less than 200 units.
(b)  Inspecial circumstances the Faculty may
grant an exemption from completion of any
core course to a candidate. No credit will be
allowed for any core course for which an
exemption from completion has been granted.
() A candidate who, with the prior
permission of the Faculty, completes a course
or courses at another university or an
appropriate institution may be given credit for
such of the courses set out in the Tables attached
to these Resolutions as the Faculty may
determine.
Except with the permission of the Faculty, a

candidate, in the first year of attendance, shall enrol in
Junior courses with a total unit value of not less than
48 units and not more than 52 units.

8.

(@  In each subsequent year of attendance
after the first, a candidate may enrol in any of
the courses for which there is no prerequisite or
for which the candidate has completed the
prerequisites provided that:

)] in the second year of attendance the
candidate may enrol in Junior and/or
Intermediate courses only.

(i)  the candidate shall include amongst the
courses in which the candidate enrols
such of the core courses for the degree for
which the candidate was qualified to
enrol in the previous year of attendance
and for which the candidate has not yet
gained credit, and for which the
candidate has not been granted
exemption under section 6(b).

(i)  the candidate shall in no case enrol for
courses having a total unit value of more
than 64, nor enrol for courses having a
total unit value of less than 36 unless the
candidate already has a credit for 158 or
more units.

(iv)  once the candidate has gained credit for
28 or more units from Senior or Senior
Advanced courses, the candidate shall
not enrol in any further such courses
until the candidate has obtained such
practical experience as the Faculty may



require in an Engineering organisation

approved by the Faculty.
(b)  TheFaculty may in special circums tances
grant dispensationfrom the above requirements
on such conditions as it thinks fit.
(c)  Acandidate enrolled inacourse provided
outside the Faculty of Engineering shall as
regards that course be governed by the
requirements ofthe Departmentproviding such
course.
(d) A candidate who has been enrolled for
the degree of Bachelor of Engineering but who
has not re-enrolled for a period of one year or
more shall complete the requirements for the
degree under such conditions as the Faculty
may determine.
(a) A candidate who re-enrols in a course
which the candidate has previously failed to
complete shall, unless exempted by the Faculty,
attend all lectures and other classes and
complete all written and other work prescribed
for the course.
(b) A candidate who presents for re-
examination in any course shall not be eligible
for any prize or scholarship awarded in
connection with such examination.
(a)  Graduates in other Faculties of the
University of Sydney or graduates of other
universities who desire to proceed to the degree
of Bachelor of Engineering, may be admitted to
candidature with credit for such of the courses
set out in the Tables as the Faculty may
determine, up to a maximum of 100 units,
provided they have completed for their previous
degree those courses or a course or courses
considered by the Faculty to be equivalent.
Such candidates shall then be required to
complete, inaccordance with these resolutions,
the requisite number of courses not already
taken to meet the requirements of section 6.

(b)  Students who have completed a course
or courses in another Faculty or other Faculties
of the University of Sydney may apply for
permission to enrol as candidates for the degree
of Bachelor of Engineering and if granted such
permission, may be given credit for any of the
courses set out in the Tables which they have
completed in the other Faculty or Faculties, or
for any course or courses considered by the
Faculty to be equivalent, provided they have
abandoned credit for such course or courses in
the other Faculty or Faculties. Such candidates
shall then berequired to complete, inaccordance
with these resolutions, the requisite number of
courses not already taken to meet the
requirements of section 6.

(c) Students who have completed a course
or courses in another university or institution
may apply for permission to enrol as candidates
for the degree of Bachelor of Engineering and if
granted such permission may be given credit
for such of the courses set out in the Tables as
the Faculty may determine. '

(d) In each of the circumstances of the
foregoing subsections, where an applicant for

11.

12.

13.

candidature has completed courses which are
not comparable with any of the courses set out
in the Tables, the Faculty may, either instead of
or in addition to giving credit for any course
thatis so set out, give credit for suchnumber of
units, to be designated by the Faculty as Junior,
Intermediate, Senior or Senior Advanced, as
the Faculty may determine, and all units so
credited shall, notwithstanding anything
contained in these resolutions, count
accordingly towards the satisfaction of the
requirements of the degree.

(a)  To qualify for admission to candidature
for the Honours degree, a candidate shall—
(1) be considered by the Head of the
Department concerned to have the
requisite knowledge and aptitude, and
(ii) except with the permission of the Faculty,
be either of not more than three years'
standing in the Faculty and have gained
credit for not less than 48 units from
Senior and Senior Advanced courses or
of not more than four years' standing in
the Faculty and have completed the
requirements of the Pass degree.

(b) In the case of a candidate who transfers
to the Faculty of Science in accordance with the
provisionsof sec tionl3of the Senate resolutions
which govern candidature for the degree of
Bachelor of Science, the time spentasa candidate
in the Faculty of Science shall notbe counted in
determining the candidate's years of standing
in the Faculty of Engineering.

(a) To qualify for the award of an Honours

degree a candidate shall—

1 complete the requirements of section 6,
and

(i1) complete such Honours courses as are
determined by the Head of the
Department in which the candidate is
pursuing the degree.

(b)  The Faculty may prescribe any Senior or

Senior Advanced course as a course which may

be taken as an Honours course.

(c) Where an Honours course and a core

course are deemed by the Faculty to be mutually

exclusive, completion of the Honours course
will be taken as satisfying the core course.

(d) ExceptwiththepermissionoftheFaculty,

a candidate shall not be eligible for the award of

an Honours degree unless the candidate has

completed all therequirements within one year
from admission to candidature.

(e) A candidate for an Honours degree who

has failed to be placed in any Honours

classification may be awarded a Pass degree.

If a candidate graduates with First Class

Honours and the Faculty is of the opinion that the
candidate's work is of outstanding merit, that
candidate shall receive a bronze medal.

14.

The provisions of these resolutions came into

force on 1 January 1989. All candidates who
commenced candidature prior to this date shall
complete the degree requirements under such
conditions as the Faculty may determine.



Table 1 — Junior and Intermediate courses [See Resolution 2]

Table 1(a) — Junior courses

Course Unit Assumed standard of knowledge Corequisites
No. Title value at the HSC examination
U1.000 Mathematics 1 12 Mathematics 3 unit course
U1.010 Mechanics IE 6 Mathematics 3 unit course and either U1.000
2 unit Physics or the Physics core of
3/4 unit Science
U1.020 Physics 1 12 Mathematics 3 unit course and either
2 unit Physics or the Physics core of
3/4 unit Science
U1.021 Physics IE 6 Mathematics 3 unit course and either one of
2 unit Physics or the Physics core of U1.010 or
3/4 unit Science. U1.400 or
Ul.7100r
Note: See prerequisites for U2.020 U1.410
Physics 2.
U1.030 Chemistry 1 12 Mathematics 2 unit course and either
2 unit Chemistry or the Chemistry core
of 3/4 unit Science
U1.031 Chemistry IE 6 Mathematics 2 unit course and either
2 unit Chemistry or the Chemistry core
of 3/4 unit Science
U1.032 Chemistry IE Supplementary 6 Mathematics 2 unit course and either U1.031
2 unit Chemistry or the Chemistry core
of 3/4 unit Science.
U1.040 Computer Science 1 12 Mathematics 3 unit course. U1.000
U1.050 Geology 1 12
U1.051 Engineering Geology 1 5
U1.060 Biology 1 12 2 unit Biology or
3 unit Biology or
4 unit Science
U1.080 Understanding Design 2

For other 12 unit First Year courses offered by the Faculties of Arts, Economics and Science consult the relevant Faculty

Handbook for the rules relating to assumed knowledge and mutual exclusiveness.

U1.100 Manufacturing Technology
U1.200 Civil Engineering 1

U1.220 Statics
U1.280 Engineering Programming
U1.281 Computer Graphics

U1.410 Mechanical Engineering 1
Ul.445 Engineering Computing

U1.500 Introductory Electrical Engineering
for Civil Engineers

U1.510 Electrical Engineering 1

UlL.610 Chemical Engineering 1

U1.620 Chemical Engineering Applications
U1.630 Computing for Chemical Engineers
U1.650 Materials and Corrosion 1

UL.710 Aeronautical Engineering 1

12
12

10

N &

For courses U1.100 to U1.710

inclusive:

Mathematics 3 unit course and either the
Science 4 unit course or the Chemistry 2
unit course and the Physics 2 unit course.

U1.000
Ul1.281

U1.2800r
U1.040

U1.000
U1.000
U1.000

U1.000; and

U1.020

Ul.610

U1.000




Table (1)(b) — Intermediate courses

Course Title Unit Prerequisites®
No. value (a) (b) Corequisites
U2.000 Mathematics 2 16 U1.000
U2.001 Mathematics 2EE 14 U1.000
U2.020 Physics 2 16 U1.020 U1.000
OR
U1.021 U1.000; and
Ul1.010
OR
U1.021 U1.000; and
U1.400
U2.021 Physics 2EE 12 U1.020 U1.000
OR
U1.021 U1.000; and
Ul1.010
OR
U1.021 U1.000; and
U1.400
U2.031 Chemistry 2E 12 U1.030; or U1.000
U1.031 and
U1.032
U2.033 Chemistry 2 Long 20 U1.030; or U1.000
U1.031 and
U1.032
U2.034 Chemistry 2 Auxiliary 8 U1.030; or U1.000
U1.031 and
U1.032
U2.040 Computer Science 2 16 U1.040; and
U1.000
U2.041 Computer Science 2EE 14 U1.040; and
U1.000
U2.042 Computer Science 2A 8 U1.040; and
U1.000
U2.043 Computer Science 2B 6 U1.040;and U2.042
U1.000
U2.050 Geology 2 16 U1.050
U2.052 Engineering Geology 2 5 U1.051; or
U1.050
U2.065 Biochemistry 2 16 U1.030; or 8 units of
U1.031 and Intermediate
U1.032 Chemistry
U2.066 Biochemistry 2 Auxiliary 8 U1.030;0r 8 units of
U1.031 and Intermediate
U1.032 Chemistry
U2.090 Asian Studies 1 8
U2.210 Introduction to Materials 4 U1.000; and
U1.010
U2.221 Structural Mechanics 5 U1.220;
U1.000;
U1.010
U2.261 Fluids 1 U1.000
U2.272 Engineering Communications 1 2
U2.290 Structural Design 4 U1.220; U2.221
U1.000;
U1.010
U2.410 Mechanical Engineering 2 10 U1.410 or U1.000
U1.710
U2.411 Introductory Thermodynamics 4 U1.410 or U1.000

U1.710



Table (1)(b) — Intermediate courses (continued)

Course Title Unit Prerequisites?
No. value (a) (b) Corequisites
U2.412* Engineering Dynamics 4 U1.000 and
U1.410 or
Ul1.710
U2.417 Introductory Mechanics and 8 U1.000
Materials
U2.440 Mechanical Design 1 8 U2.700; or
U2.417
U2.441 Mechanical Design 1A 6 U2.700; or
U2.417
U2.443 Mechatronic Design 1 2 U2.441
U2.471 Introductory Mechatronics 6 Ul1.410 U2.504
U2.502 Electrical Technology 4 U1.000
U2.504 Electrical and Electronic Engineering 6 Ul1.410
U2.510 Electrical Engineering 2 16 Ul1.510 U2.0000r
U2.001;
and
U2.0200r
U2.021
U2.610 Chemical Engineering 2 8 U1.000 Ul1.610
U2.611 Fundamentals of Environmental
Chemical Engineering 4 U1.000; and UL.610 U2.610
U1.031
U2.612 Chemical Engineering Computations 4 U1.000; and
U1.630
U2.700 Mechanics and Properties of 6 U1.000
Solids 1
U2.701 Mechanics of Solids 1 4 U1.000
U2.710 Fluid Mechanics.
U2.770 Engineering Computation 4 U1.000; and
U1.280; and
U1.281
U2.800 Engineering Construction 1 4 U1.000
U2.820 Engineering Economics U2.000
U2.821 Engineering Accounting 4 U2.820

“Eor prerequisites in Column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE SENATE

Table 2 — Civil Engineering

Candidates for the degree of Bachelor of Engineering in Civil Engineering are required to gain credit for the core
courses set out below. Any additional credit necessary to satisfy the requirements of Resolution 6 shall be
gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective courses
prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

TJ1.000 Mathematics 1 U1.280 Engineering Programming  TJ2.000 Mathematics 2

TJ1.010 Mechanics IE U1.281 Computer Graphics TJ2.052 Engineering Geology 2
U1.031 Chemistry IE U1.500 Introductory Electrical U2.210 Introduction to Materials
TJ1.051 Engineering Geology 1 Engineering for Civil TJ2.221 Structural Mechanics
U1.200 Civil Engineering 1 Engineers U2.261 Fluids 1

U1.220 Statics TJ2.272 Engineering

Communications 1
U2.290 Structural Design
U2.800 Engineering

Construction 1

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses B
U3.212 Properties of Materials 4 U2.210
U3.222 Structural Analysis 6 U2.221 U2.000
U3.232 Concrete Structures 1 6 U2.221; and U2.000 U3.212; and
U2.290 U3.222
U3.235 Steel Structures 1 6 U2.221; and U2.000 U3.212; and
U2.290 U3.222
U3.244 Soil Mechanics A 4 U2.210; and U1.000
U2.221
U3.245 Soil Mechanics B 4 U2.210; and U1.000 U3.244
U2.221
U3.250 Surveying 1 4 U1.000
U3.262 Fluids 2 4 U2.261
U3.271 Transportation Engineering 2
and Planning
U3.275 Engineering Communications 2 2 U2.272
U3.284 Risk and Reliability Analysis 2 U2.221; and U1.000
U2.290
U3.801 Engineering Construction 2 4 U2.800
Senior Advanced courses
U4.202 Thesis 1 6 A Senior core course
in the field of the
thesis
U4.205 Practical Experience 4 28 units of
Senior courses
U4.214 Materials Aspects in Design 4 U3.212
U4.253 Civil Engineering Camp 4 U3.250
U4.273 Engineering Management 4
U4.276 Professional Practice 4
U4.292 Civil Engineering Design 4 U3.232; and
U3.235

Together with not less than 20 units of Senior Advanced courses chosen from the elective courses in Civil Engineering which
are available from time to time except that one 4 unit course, other than an Honours course, may be replaced by one course
ofnot less than 4 units which is available elsewhere in the Faculty and which is subject to the approval of the Head of School.
Choice of courses is subject to restriction upon combinations as the Head of School may prescribe from time to time.

* For prerequisites in Column (a) a Terminating Pass is not acceptable



RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 2 — Civil Engineering

Acceptable alternative courses
Pursuant to Resolution 2, the Faculty has prescribed the following acceptable alternatives to the core courses
listed in Table 2:

Core course Acceptable alternative
U1.031 Chemistry IE TJ1.030 Chemistry 1
TJ1.051 Engineering Geology 1 U1.050 Geology 1
U1.280 Engineering Programming TJ1.040 Computer Science 1
U1.281 Computer Graphics TJ2.040 Computer Science 2
U1.500 Introductory Electrical Engineering TJ1.021 Physics IE or TJ1.020 Physics 1 or
for Civil Engineers U2.502 Electrical Technology
TJ2.052 Engineering Geology 2 U2.050 Geology 2 m
TJ2.800 Engineering Construction 1 U2.040 Computer Science 2
U4.202 Thesis 1 U5.204 Thesis Honours

RESOLUTIONS OF THE SCHOOL OF CIVIL AND MINING ENGINEERING
Recommended elective courses

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Junior eclective courses
U1.021 Physics IE 6 See Table 1(a) for the assumed standard One of:
of knowledge at the Higher School U1.010; or
Certificate Examination for courses U1.400; or
U1.021 to U1.100. Ul!410; or
Ul1.710
U1.040 Computer Science 1 12 U1.000
U1.050 Geology 1 12
U1.080 Understanding Design 2
U1.100 Manufacturing Technology 4
Intermediate elective courses
U2.090 Asian Studies 1 8
Senior Advanced elective courses
U4.071 Human and Industrial Relations 6 Credit for 36 units of Senior courses
plus completion of work experience
U4.203 Thesis 2 4 U4.202
U4.223 Finite Element Methods 4 U3.222
U4.232 Bridge Engineering 4 U3.222; and
U3.232; and
U3.235
U4.236 Concrete Structures 2 4 U3.232
U4.237  Structural Dynamics 4 U3.222
U4.238 Steel Structures 2 4 U3.235
U4.246 Environmental Geotechnics 4 U3.244;and
U3.245
U4.247 Foundation Engineering 4 U3.244; and
U3.245
U4.251 Surveying 2 4 U3.250
U4.260 Environmental Fluids 1 4
U4.265 Environmental Fluids 2 4
U4.266 Water Resources Engineering 4
U4.274 Project Procedures 4
U4.293 Project Formulation 4 U4.273
U4.461 Introduction to Operations Research 2 U2.000



Recommended elective courses (continued)

Course Title Unit Prerequisites™
No. value (@) (b) Corequisites
U5.204 Thesis Honours 10 A Senior Core course in the field of
the thesis
U5.213 Materials Honours 4 U4.214
U5.224  Steel Structures Honours 4 U3.235
U5.226 Finite Element Applications Honours 4 U4.223
U5.233  Concrete Structures Honours 4 U3.232
U5.234  Structural Dynamics Honours 4 U3.222
U5.243  Soil Engineering Honours 4 U3.244; and U4.247
U3.245
U5.253 Surveying Honours 4 U3.250
U5.267 Environmental Fluids Honours 4 U3.262
U5.294 Civil Engineering Design Honours 4 83 .%;SZ;and U4.292

Students must take at least 20 units of elective slubjects at Senior Advanced level.

Honours candidates replace core subject U4.202 Thesis 1 by U5.204 Thesis Honours and also enrol in U4.233 Finite Element
Methods, 12 units of elective subjects at Honours level and at least 8 units of other elective subjects at Senior Advanced level..

Elective Streams:

Recommended elective streams are:

Construction Engineering and Management Stream
U4.071,U4.251,U4.274,U4.293, U.4.461

Structural Engineering Stream
U4.232,U4.223,U4.236,U4.237,U4.238

Environmental Engineering Stream
U4.246, U4.260, U4.265, U4.266, U4.694

Geotechnical Engineering Stream
U4.223,U4.246,U4.247

“For prerequisites in column (a), a Terminating Pass is not acceptable.



RESOLUTIONS OF THE SENATE

Table 3 — Mining Engineering (not currently offered)

Candidates for the degree of Bachelor of Engineering in Mining Engineering are required to gain credit for the
core courses set out below. Any additional credit necessary to satisfy the requirements of Resolution 6 shall be
gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective courses
prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

TJ1.000 Mathematics 1 TJ1.280 Engineering Programming  TJ2.000 Mathematics 2
TJ1.010 Mechanics IE TJ1.281 Computer Graphics TJ2.051 Engineering Geology A
TJ1.031 Chemistry [E TJ1.500 Introductory Electrical TJ2.052 Engineering Geology B
U1.200 Civil Engineering 1 Engineering for Civil TJ2.220 Structures 1
Ul.210 Materials 1 Engineers TJ2.290 Structural Design 1
TJ1.220 Statics TJ2.800 Engineering
Construction 1
Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.050 Mining Geology 1# 4 U2.0500r
U2.052
U3.240 Soil Mechanics 1 6 U1.210; and
U2.220
U3.250 Surveying 1 4
U3.261 Fluids 1 6
U3.283 Applied Statistics 4 U2.000
U3.300 Mining Engineering 1 4 U2.0500r
U2.052
U3.303 Mining and Mineral Economics 1 2
U3.304 Mining Engineering 2 6 U3.300
U3.500 Industrial Electronics 4 U2.501
U3.611 Particle and Fluid Systems 6 U2.000
Senior Advanced courses
U4.050 Mining Geology 2* 4 U2.050 or
U2.052
U4.051 Mining Geology 3* 4 U2.050 or
U2.052
U4.052 Mining Geology 4* 4 U2.050 or U3.050
U2.052
U4.256 Mine Surveying 6 U3.250
U4.302 Mining Engineering Practice 12 U3.300
U4.305 Thesis 6 Credit for U4.302
36 units of
Senior courses
U4.307 Mining and Mineral Economics 2 4 U3.303
U4.310 Practical Experience 8 28 units of
Senior courses
U4.630 Mineral Processing 4 U3.611 or
U3.610

“For prerequisites in Column (a) a Terminating Pass is not acceptable.

# Students who complete an Intermediate or Senior course in Statistics or Mathematics in the Faculty of Science may be
granted exemption from this course.

* Completion of particular modules in the courses Geology 2 and Geology 3 may be accepted as alternatives for the core
courses U3.050, U4.050, U4.051 and U4.052.



MINING ENGINEERING

At its meeting on 2 November 1987 the University
Senate gave a general approval to its Quinquennial
Plan that had been prepared by the Vice-Chancellor.
This plan proposed the phasing out of the teaching of
Mining Engineering from a date to be determined
after appropriate consultations.



RESOLUTIONS OF THE SENATE

Table 4 — Mechanical Engineering

Candidates for the degree of Bachelor of Engineering in Mechanical Engineering are required to gain credit for
the core courses set out below. Any additional credit necessary to satisfy the requirements of Resolution 6 shall
be gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective

courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

Unit Value Unit Value
U1.000 Mathematics 1 12 U2.000 Mathematics 2 16
U1.021 Physics IE 6 U2.410 Mechanical Engineering 2 10
U1.031 Chemistry IE 6 U2.417 Introductory Mechanics and
U1.410 Mechanical Engineering 1 12 Materials 8
U1.445 Engineering Computing 12 U2.440 Mechanical Design 1 8
U2.443 Mechatronic Design 1* 2
U2.504 Electrical and Electronic
Engineering 6
*U2.443 (Mechatronic Design 1): Intermediate core course to be taken by Mechanical/Mechatronic
Engineering students undertaking the BE/BSc double degree.
Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.420 Thermo-fluid Engineering 10 U2.410; and
U2.000
U3.430 Mechanics and Properties of Solids 2 8 U2.000; and either
U2.416; or
U2.417
U3.440 Mechanical Design 2 8 U2.440; or
U2.441
U3.450 System Dynamics and Control 8 U2.410; or
U2.412; and
U2.417
U3.460 Manufacturing Engineering and 10 U1.410; or
Management Ul.415
U3.480 Mechanical Engineering Laboratory 4 36 units of U3.420;and
Intermediate U3.430;and
courses U3.450
Senior Advanced courses
U4.480 Thesis 12 36 units of
Senior courses
U4.484 Professional Engineering 4 U3.460
U4.485 Professional Communication 4 Completion of
industrial
experience
U4.486 Practical Experience 6 28 units of

Senior courses

Together with notless than 30 units of Senior and Senior Advanced level courses chosen from the elective courses available
from time to time and subject to restriction upon combinations as the Head of the Department of Mechanical and

Mechatronic Engineering may prescribe from time to time.

“For prerequisites in Column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 4 — Mechanical Engineering

Acceptable alternative courses
Pursuant to Resolution 2, the Faculty has prescribed the following acceptable alternatives to the core courses
listed in Table 4:

Core course

U1.021 Physics IE U1.020 Physics 1

U1.031 Chemistry IE U1.030 Chemistry 1

U2.440 Mechanical Design 1 Both: U2.441 Mechanical Design 1A; and
U2.443 Mechatronic Design 1

U1.040 Computer Science 1

Acceptable alternative

U1.445 Engineering Computing

RESOLUTIONS OF THE DEPARTMENT OF MECHANICAL AND MECHATRONIC ENGINEERING

Recommended elective courses
Students are required to complete 30 units of Senior and Senior Advanced elective courses. At least 26 units of
these must be chosen from the mainstream electives (starred in the list below):

Course Title Unit Prerequisites®
No. value (a) (b) Corequisites
Junior elective course
U1.080 Understanding Design 2
Intermediate elective course
U2.090 Asian Studies 1 8
Senior elective courses
U3.090 Asian Studies 2 8 U2.090
U3.271 Engineering Transportation and 2
Planning
U3.505 Biomedical Engineering 4 U3.500 or
U3.540 or
U2.504
U3.900 Innovation and International 4
Competitiveness
Senior Advanced elective courses
U4.005 Partial Differential Equations 2 U2.000
U4.070 Industrial Ergonomics
U4.071 Human and Industrial Relations 6 36 units of
Senior courses
and completion
of industrial
experience
U4.090 Asian Studies 3 8 U3.090
U4.420 Thermal Engineering* 6 U3.420
U4.421 Fluids Engineering* 4 U3.420
U4.422 Computational Methods for 4 U2.000
Partial Differential Equations*
U4.430 Applied Numerical Stress Analysis* 6 U3.430
U4.433 Advanced Engineering Materials* 6 U3.430 or
U3.431
U4.434 Aerospace Materials Engineering 4 U3.430 or
U3.431 and
U3.730
U4.439 Orthopaedic Engineering 4 U3.431; or
U3.430
U4.440 Advanced Design* 6 U3.440
U4.451 Dynamics and Systems Engineering 6 U3.540; and either

U3.500; or
U3.790



Recommended elective courses (continued)

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
U4.452 Systems Engineering* 4 U3.450; and either
U3.500; or
U2.504
U4.453 Mechanics of Polymer Processing* 6 U3.430
U4.454 Machine Dynamics* U3.450
U4.455 Microprocessor Control of Machinery* 6 U3.500; or
U2.504
U4.460 Industrial Engineering* 6 U2.000; and
U3.460
U4.461 Introduction to Operations Research 2 U2.000
U4.462 Industrial and Engineering
Management 2 U3.460; or
U3.571; or
U3.790
together with completion of the
industrial period
U4.490 Environmental Engineering* U3.420 U4.486
U4.491 Environmental Acoustics and Noise 2 24 units of
Control Senior courses
U4.694 Environmental Impact Assessment* 4 U3.420

“For prerequisites in Column (a) a Terminating Pass is not acceptable.
* Mainstream electives.



RESOLUTIONS OF THE SENATE

Table 4A — Mechanical Engineering (Mechatronics)

Candidates for the degree of Bachelor of Engineering in Mechanical Engineering (Mechatronics) are required
to gain credit for the core courses set outbelow. Any additional credit necessary to satisfy the requirements of
Resolution 6 shall be gained by completing other courses from Table 1 and/or from the Senior and Senior
Advanced elective courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

Unit Value
U1.000 Mathematics 1 12
U1.021 Physics IE 6
U1.031 Chemistry IE 6
U1.410 Mechanical Engineering 1 12
U1.445 Engineering Computing 12

Unit Value

U2.000 Mathematics 2 16

U2.410 Mechanical Engineering 2 10
U2.417 Introductory Mechanics and

Materials 8

U2.440 Mechanical Design 1 8

U2.443 Mechatronic Design 1* 2

U2.471 Introductory Mechatronics 6

U2.504 Electrical and Electronic
Engineering 6

*U2.443 (Mechatronic Design 1): Intermediate core course to be taken by Mechanical/Mechatronic
Engineering students undertaking the BE/BSc double degree.

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.431 Mechanical Properties of Materials 4 U2.000; and either
U2.417; or
U2.700; or
U3.440 Mechanical Design 2 8 U2.440 or
U2.441
U3.450 System Dynamics and Controls 8 U2.410; or
U2.412; and
U2.417
U3.460 Manufacturing Engineering and 10 Ul.415; and
Management Ul1.4120
U3.474 Electrical Machines and Drives 4 U2.471; and
U2.504
U3.476 Industrial Electronics 10 U2.471; and
U2.504 U3.470
U3.485 Mechanical Engineering Laboratory A 4 36 units of U3.415; and
Intermediate U3.470; and
courses U3.431; and
U3.450; and
U3.476
Senior Advanced courses
U4.480 Thesis 12 36 units of
Senior courses
U4.484 Professional Engineering 4 U3.460
U4.485 Professional Communication 4 Completion of
industrial
experience
U4.486 Practical Experience 6 28 units of

Senior courses

Together with not less than 24 units of Senior and Senior Advanced level courses chosen from the elective courses available
from time to time and subject to restriction upon combinations as the Head of the Department of Mechanical and

Mechatronic Engineering may prescribe from time to time

" For prerequisites in column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 4A — Mechanical Engineering (Mechatronics)

Acceptable alternative courses
Pursuant to Senate Resolution 2(b)(ii), the Faculty has prescribed the following acceptable alternatives to the
core courses listed in Table 4A:

Core course Acceptable alternative course(s)
. Unit Value Unit Value
U1.021 Physics IE 6 U1.020 Physics 1 12
8122 ghemlstr}/ IEc , lg U1.030 Chemistry 1 12
y ngineering Lomputing U1.040 Computer Science 1 12
112440 Mechanical Design 1 8 Both: U2.441 Mechanical Design 1A 6
and  U2.443 Mechatronic Design 1 2
RESOLUTIONS OF THE DEPARTMENT OF MECHANICAL AND MECHATRONIC ENGINEERING
Recommended elective courses m

Students are required to complete 24 units of Senior and Senior Advanced elective courses. There are
restrictions on the allowable combinations of subjects. These will be determined by the Head of the Department
of Mechanical and Mechatronic Engineering.

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior Advanced Mainstream Elective courses
U4.451 Dynamics and Systems Engineering 6 U3.540; and either
U3.500; or
U3.790
U4.452 Systems Engineering 4 U3.450; and either
U3.500; or
U2.504
U4.462 Industrial and Engineering 2 U3.460; or
Management U3.571; or
U3.790

together with completion of
the industrial period

U4.470 Robotic Systems 4 U3.450; or
U3.470
U4.471 Machine Tool Technology 4 U3.470; or
U3.450
U4.472 Design of Automatic Machinery 4 U3.460
U4.474 Computer Integrated Manufacturing 4 U3.460
U4.475 Microprocessors in Engineered 6 U3.476
Products
U4.476 Computers in Real-time Control 6 U3.476
and Instrumentation
U3.090 Asian Studies 2 8 U2.090
U3.505 Biomedical Engineering 4 U3.500; or
U3.540; or
U2.504
U3.561 Computer Architecture 3 U2.510; or U3.562
(U2.504 and U2.470)
U3.562 Software Engineering 3 U2.510; or U3.561
(U2.504 and U2.470)
U4.070 Industrial Ergonomics 2 U2.510; or
(U2.504 and U2.470)
U4.071 Human and Industrial Relations 6 36 units of Senior

courses and
completion of

industrial

experience
U4.440 Advanced Design 6 U3.440
U4.454 Machine Dynamics 4 U3.450

“For prerequisites in column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE SENATE

Table 5 — Electrical Engineering

Candidates for the degree of Bachelor of Engineering in Electrical Engineering are required to gain credit for
the core courses set out below. Any additional credit necessary to satisfy the requirements of Resolution 6 shall
be gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective
courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

U1.000 Mathematics 1 U2.001 Mathematics 2EE
U1.020 Physics 1 U2.021 Physics 2EE
U1.031 Chemistry IE U2.042 Computer Science 2A
U1.040 Computer Science 1 U2.510 Electrical Engineering 2
U1.510 Electrical Engineering 1
Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.511 Circuit Theory 4 U2.510; and
(U2.000; or
U2.001)
U3.512 Signals and Systems 5 U2.510; and U3.511
(U2.000; or
U2.001)
U3.521 Energy Systems and the Environment 3 U2.510
U3.522 Power Electronics and Drives 4 U2.510
U3.530 Control 1 4 U2.510 U3.511
U3.540 Electronics 1 10 U2.510 U3.511;and
U3.512
U3.551 Engineering Electromagnetics 4 U2.510 U3.511
U3.552 Communications 1A 6 U2.510 U3.511; and
U3.512; and
U3.540;and
U3.551
U3.560 Digital Systems 1 4 U2.510
Senior Advanced courses
U4.510 Practical Experience 8 28 units of
Senior courses
U4.570 Project Management 3
U4.580 Laboratory 8 U3.521; and Four of the
U3.522 following:
U4.520
U4.530
U4.540
U4.550
U4.560
U4.585 Thesis/Project 10 U4.580 or
U4.581

A further core requirement is to gain credit for at least 21 units from additional approved Senior Advanced Courses. Of these
courses, at least 12 units must be chosen from the following set:

U4.520 (Power Conversion Control) U4.550 (Communications 2)
U4.530 (Control 2) U4.560 (Digital Systems 2)
U4.540 (Electronics 2)

The remaining courses are to be chosen from :

(1) other courses in the following table of Recommended Elective Courses for the Bachelor of Engineering in Electrical
Engineering;

(2) courses in Table 5A or;

(3) courses in the Table of Recommended Elective Courses for the Bachelor of Engineering in Electrical Engineering
(Information Systems Engineering).

" For prerequisites in Column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 5 - Electrical Engineering

Acceptable alternative courses

Pursuant to Senate Resolution 2(b)(ii), the Faculty has prescribed the following acceptable alternatives to the

core courses listed in Table 5:

Core course Acceptable alternative course(s)
Unit Value Unit Value
U2.001 Mathematics 2EE 14 U2.000 Mathematics 2 16
U2.021 Physics 2EE 12 U2.020 Physics 2 16
U2.042 Computer Science 2A 8 U2.040 Computer Science 2 16 or
U2.041 Computer Science 2EE 14
U3.561 Computer Architecture 3 U2.043 Computer Science 2B 6 or
U2.041 Computer Science 2EE 14 or
U2.040 Computer Science 2 16
RESOLUTIONS OF THE DEPARTMENT OF ELECTRICAL ENGINEERING
Recommended elective courses
Course Title Unit Prerequisites
No. value (a) (b) Corequisites
Intermediate elective courses
U2.043 Computer Science 2B 6 U1.040; and U2.042
U1.000
Senior elective courses
U3.505 Biomedical Engineering 4 U3.5000r
U3.540
U3.523 Topics in Electrical Engineering 3 U2.510
Design
U3.553 Digital Signal Processing 4 U2.510 U3.512and
U3.522
U3.561 Computer Architecture 3 U2.510
U3.562 Software Engineering 3 U2.510
U3.563 C Programming 1
U3.570 Speech and Language Processing 4
U3.571 Management for Engineers 3
Senior Advanced elective courses to satisfy the 12 unit requirement of the Bachelor of Electrical Engineering
U4.520 Power Conversion Control 3 U3.521
U3.522
U4.530 Control 2 3 U3.530
U4.540 Electronics 2 3 U3.540
U3.511
U3.512
U4.550 Communications 2 3 U3.552
U3.512
U4.560 Digital Systems 2 3 U3.560
U3.540
Other Senior Advanced courses
U4.022 Optical Fibres 3
U4.525 Advanced Power Electronics 3 U3.522
' and Drives
U4.526 Power Systems Analysis 3 U3.521
U4.546 Microwave Engineering 3 U4.540
U4.532 Fuzzy Systems and Applications 3
U4.531 Adaptive Control 3 U4.530

Honours courses

All Senior Advanced core courses for the degree in Electrical Engineering are prescribed as Honours courses.



RESOLUTIONS OF THE SENATE

Table 5a — Electrical Engineering (Information Systems Engineering)
Candidates for the degree of Bachelor of Engineeringin Electrical Engineering (Information Systems Engineering)
are required to gain credit for the core courses set out below. Any additional credit necessary to satisfy the
requirements of Resolution 6 shall be gained by completing other courses from Table 1 and/or from the Senior
and Senior Advanced elective courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

TJ1.000 Mathematics 1

U1.020 Physics 1

U1.031 Chemistry IE

U1.040 Computer Science 1
U1.510 Electrical Engineering 1

U2.001 Mathematics 2EE
U2.021 Physics 2EE

U2.042 Computer Science 2A
TJ2.510 Electrical Engineering 2

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.511 Circuit Theory 4 U2.510; and
(U2.000; or
U2.001)
U3.512 Signals and Systems 5 U2.510; and U3.511
(U2.000; or
U2.001)
U3.530 Control 1 4 U2.510 U3.511
U3.540 Electronics 1 10 U2.510 U3.511; and
U3.512
U3.551 Engineering Electromagnetics 4 U2.510 U3.511
U3.552 Communications 1A U2.510 U3.511; and
U3.512; and
U3.540; and
U3.551
U3.553 Digital Signal Processing 4 U2.510 U3.512; and
U3.552
U3.560 Digital Systems 1 4 U2.510
U3.561 Computer Architecture U2.510
U3.562 Software Engineering U2.510
Senior Advanced courses
U4.510 Practical Experience 8 28 units of
Senior courses
U4.540 Electronics 2 3 U3.540; and
U3.511; and
U3.512
U4.550 Communications 2 3 U3.552; and
U3.512
U4.560 Digital Systems 2 3 U3.560; and
U3.540
U4.561 Real-time Computer Systems 3 U3.560
U4.565 Digital Systems 3 3 U3.560 U4.560
U4.570 Project Management 3
U4.581 Information Systems Engineering 8 U3.553; and U4.560; and
Laboratory U3.561; and U4.540; and
U3.562 U4.550; and
U4.561
U4.585 Thesis/Project 10 U4.580; or
U4.581

A further requirement is to gain credit for at least 6 units from the Senior Advanced elective courses specified as meeting
this requirement in the table of Recommended Elective Courses under the resolutions of the Department for the Bachelor
of Engineering in Electrical Engineering (Information Systems Engineering).

" For prerequisites in Column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 5a - Electrical Engineering

Acceptable alternative courses
Pursuant to Senate Resolution 2(b)(ii), the Faculty has prescribed the following acceptable alternatives to the
core courses listed in Table Sa:

Core course Acceptable alternative course(s)
Unit Value Unit Value
U2.001 Mathematics 2EE 14 U2.000 Mathematics 2 16
U2.021 Physics 2EE 12 U2.020 Physics 2 16
U2.042 Computer Science 2A 8 U2.040 Computer Science 2 16 or
U2.041 Computer Science 2EE 14
U3.561 Computer Architecture 3 U2.043 Computer Science 2B 6 or
U2.041 Computer Science 2EE 14 or
U2.040 Computer Science 2 16

RESOLUTIONS OF THE DEPARTMENT OF ELECTRICAL ENGINEERING FOR THE BACHELOR OF ENGINEERING IN ELECTRICAL
ENGINEERING (INFORMATION SYSTEMS ENGINEERING)

Recommended elective courses for Bachelor of Engineering in Electrical Engineering (Information
Systems Engineering)

Course Title Unit Prerequisites*

No. value (a) (b) Corequisites

Intermediate elective courses

U2.043 Computer Science 2B 6 U1.040; and U2.042
U1.000

Senior elective courses

U3.505 Biomedical Engineering 4 U3.500; or

U3.540

U3.521 Energy Systems and the Environment 3

U3.522 Power Electronics and Drives 4 U2.510

U3.563 C Programming 1

U3.570 Speech and Language Processing 4

U3.571 Management for Engineers 3

Senior Advanced elective courses to satisfy the 6-unit requirement of the Bachelor of Engineering in Electrical
Engineering (Information Systems Engineering)

U4.022 Optical Fibres 3
U4.546 Microwave Engineering 3 U4.540
U4.551 Advanced Communication Networks 3 U3.552; and U4.550
U3.553
U4.552 Coding Fundamentals and 3 U3.552 U4.550
Applications
U4.553 Satellite Communication Systems 3 U3.552 U4.550
U4.554 Image Processing and Computer 3 U3.512; and
Vision U3.553
Other Senior Advanced elective courses
U4.562 Advanced Real Time Computer 3 U3.560 U4.561
Systems
U4.566 Adaptive Pattern Recognition 3
U4.567 Machine Intelligence and Pattern
Recognition 3 U3.553

"For prerequisites in column (a) a Terminating Pass is not acceptable.



RESOLUTIONS OF THE SENATE

Table 6 — Chemical Engineering

Candidates for the degree of Bachelor of Engineering in Chemical Engineering are required to gain credit for
the core courses set out below. Any additional credit necessary to satisfy the requirements of Resolution 6 shall
be gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective
courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

U1.000 Mathematics 1 U2.000 Mathematics 2

U1.010 Mechanics IE U2.034 Chemistry 2 Auxiliary

U1.030 Chemistry 1 U2.502 Electrical Technology*

U1.610 Chemical Engineering 1 U2.610 Chemical Engineering 2

TJ1.620 Chemical Engineering Applications TJ2.611 Fundamentals of Environmental
U1.630 Computing for Chemical Engineers Chemical Engineering

TJ1.650 Materials and Corrosion 1 U2.612 Chemical Engineering Computations

U2.701 Mechanics of Solids 1*

*Students who are planning to major in Biochemical Engineering, and who elect to take Biochemistry 2
Auxiliary, will be exempt from the core courses U2.502 and U2.701.

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites

Senior courses
U3.610 Unit Operations 1 12 U2.610

U3.621 Thermodynamics 8
U3.626 Reaction Engineering 1 4 U3.620
U3.631 Computations and Statistics 4 U2.000
U3.645 Project Economics 4 Ul1.610
U3.651 Materials and Corrosion 2 2
U3.660 Process Control 1 4 U2.000 U3.630
U3.671 Chemical Engineering Laboratory 6 U2.610 U3.610
Senior Advanced courses
U4.600 Practical Experience 8 28 units of
Senior courses
U4.640 Project Engineering 4
U4.681 Thesis 8 U4.610;and
U4.625; and
U4.685
U4.684 Chemical Engineering Design 1 4 U3.610
U4.685 Chemical Engineering Design 2 8 U3.610; and
U3.620
U4.696 Hazard Reduction and Assessment 4

TogetheT with not less than 12 units of Senior Advanced level courses chosen from the elective courses available from time
to time and subject to restriction upon combinations as the Head of the Department of Chemical Engineering may prescribe
from time to time.

“For prerequisites in Column (a) a Terminating'Pass is not acceptable



; RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 6 — Chemical Engineering

Acceptable alternative courses
Pursuant to Resolution 2, the Faculty has prescribed the following acceptable alternatives to the core courses
listed in Table 6:

Core course Acceptable alternative

U1.030 Chemistry 1 U1.031 Chemistry IE and
U1.032 Chemistry 1ES

U2.034 Chemistry 2 Auxiliary U2.030 Chemistry 2 or

U2.031 Chemistry 2E or
U2.033 Chemistry 2 Long

RESOLUTIONS OF THE DEPARTMENT OF CHEMICAL ENGINEERING
Suggested elective courses

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior elective courses
U3.067 Microbiology 2 8 U2.066
U3.090 Asian Studies 2 8 U2.090
U3.646 Transport Phenomena 4 U2.610 plus 2nd yr
WAM of 60% +
U3.647 Laboratory Projects in Unit Operations 4 U2.610 U3.610

U3.900 Innovation and International
Competitiveness

Senior Advanced elective courses

U4.005 Partial Differential Equations 2 U2.000
U4.080 Computer Based Design 2
U4.090 Asian Studies 3 8 U3.090
U4.071 Human and Industrial Relations 6 36 units of
Senior courses
& completion of
Industrial Exp.
U4.625 Reaction Engineering 2 4 U3.625
U4.630 Mineral Processing (Mineral Dressing) 4 U3.611 or
U3.610
U4.631 Mineral Processing (Extractive 4 U3.610
Metallurgy)
U4.632 Separation Processes 4 U3.610
U4.633 Advanced Particle Mechanics 4 U3.610
U4.634 Advanced Topics in Environmental 4 U3.610
Engineering A
U4.635 Advanced Topics in Environmental 4 U3.610
Engineering B B
U4.660 Process Control 2 4 U3.660
U4.690 Reservoir Engineering 4 U3.610
U4.691 Process Systems Engineering 4 U3.630; and U4.660 or
U3.660 U4.661
U4.692 Optimisation Techniques 4 U3.630
U4.694 Environmental Impact Assessment 4 U3.610 or
U3.420
U4.695 Biochemical Engineering 8 U2.610 U2.066; and
U3.067
U4.697 Professional Option 2 credit for
145 units
U4.698 Advances in Chemical Engineering 4 U3.610

“For prerequisites in Column (a) a Terminating Pass is not acceptable.



Biochemical Engineering

Students who wish to specialise in biochemical
applications of chemical engineering should choose
the following courses:

Intermediate Year—U2.066Biochemistry2 Auxiliary
(8 units) in place of U2.502 Electrical Technology (4
units) and U2.701 Mechanics of Solids 1 (4 units).

Senior Year—theelectivecourseU3.067Microbiology
2 (8 units). (One or more of the Senior core courses
may need to be deferred until the following year.)

Senior Advanced Year — the elective course U4.695
Biochemical Engineering.

Industrial Experience and Perspectives
madditiontoravingtocompletethecourseU4600Practical
Experience,sradentsmChemicalEngmeeringarerequired
toundertake anumber of additional activities during their
course designed to increase their understanding and
experience of practical Chemical Engineering.

1. Design competition
This is a light-hearted exercise in which students of

RESOLUTIONS OF THE SENATE
Table 7 — Aeronautical Engineering

U2.610 Chemical Engineering 2 design, build and
operate a simple device to solve an unusual Chemical
Engineering problem. Past problems have included
the task of producing separated shell, yolk and white
fromawholeraw egg. A small entry fee is charged and
prizes are awarded.

2. Chemical plant inspection tour

For one week of a vacation period during the Senior
Year, students visitanumber of chemical plants outside
the Sydney area. Tours in the past years have been to
Southeastern Queensland, Tasmania, Victoria and
the Hunter Valley.

3. Mid-term week exercises

A number of one-week exercises are organised during
the teaching periods of the Senior Year. Normal classes
are suspended during these weeks.

Senior students spend a week working on selected
plantproblems on major chemical plantsinthe Sydney
area. In these exercises the students work in small
groups in cooperation with plant engineers and
academic staff to investigate chemical engineering
problems in a plant environment.

Candidates for the degree of Bachelor of Engineering in Aeronautical Engineering are required to gain credit
for the core courses set outbelow. Any additional credit necessary to satisfy the requirements of Resolution 6
shall be gained by completing other courses from Table 1 and/or from the Senior and Senior Advanced elective

courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

U1.000 Mathematics 1

U1.010 Mechanics IE

U1.021 Physics IE

U1.031 Chemistry IE

U1.280 Engineering Programming
U1.281 Computer Graphics
U1.710 Aeronautical Engineering 1
U2.000 Mathematics 2

U2.411 Introductory Thermodynamics

U2.412 Engineering Dynamics

U2.441 Mechanical Design 1A

U2.502 Electrical Technology

U2.700 Mechanics and Properties of
Solids 1

U2.710 Fluid Mechanics

U2.770 Engineering Computation

Course Title Unit Prerequisites*

No. value (a) (b) Corequisites

Senior courses

U3.421 Thermodynamics 4 U2.411 U2.000

U3.431 Mechanical Properties of Materials 4 U2.700 U2.000

U3.720 Aerodynamics 1 4 U2.000; and U3.725
U2.710

U3.725 Aerodynamics 2 4 U2.710; and U3.720
U2.000

U3.730 Aircraft Structures 1 4 U2.000; and
U2.700

U3.735 Aircraft Structures 2 4 U3.730

U3.740 Aircraft Design 1 6 U2.441; and U3.431;and
U2.700 U3.720; and

U3.730

U3.750 Mechanics of Flight 1 4 U2.000; and U3.755
U2.412

U3.755 Mechanics of Flight 2 4 U3.750



Course Title Unit Prerequisites*
No. value (@) (b) Corequisites
U3.760 Laboratory 4 U2.770 U3.725, and
U3.730
U3.770 Flying Operations 2 U3.750; and
U3.755;and
36 units of
Senior
Aeronautical
courses
U3.780 Aviation Technology 4 96 units of
Junior and
Intermediate
courses
U3.790 Industrial Organisation and 4
Management
Senior Advanced courses
U4.720 Aerodynamics 3 4 U3.720; and
U3.725
U4.725 Aerodynamics 4 4 U4.720
U4.730 Aircraft Structures 3 8 U3.730; and
U3.735
U4.740  Aircraft Design 2 4 U3.740; and
U3.720; and
U3.725
U4.750 Mechanics of Right 3 4 U3.725; and
U3.750; and
U3.755
U4.770  Propulsion 4 U3.421; and
U3.725
U4.775 Engineering Experience 4 40 units of
Senior courses
U4.780 Seminar 4 40 units of
Senior courses
U4.785 Thesis 12 40 units of

Senior courses

For prerequisites in Column (a) a Terminating Pass is not acceptable.

RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 7 — Aeronautical Engineering

Acceptable alternative courses

Pursuant to Resolution 2, the FacUlty has prescribed the following acceptable alternatives to the core courses

listed in Table 7:

Core course

U1.201 Physics IE

U1.031 Chemistry IE

Ul1.280 Engineering Programming
Ul1.281 Computer Graphics
U4.785 Thesis

For students who wish to proceed towards the double degree of BSc BE, the following alternatives are

Acceptable alternative
U1.020 Physics 1

U1.030 Chemistry 1
U1.040 Computer Science

U5.785 Honours Thesis

acceptable with permission from the Head of the Department of Aeronautical Engineering:

TJ2.502 Electrical Technology

U2.411 Introductory Thermodynamics
U2.412 Engineering Dynamics

U2.770 Engineering Computation

U2.020 Physics 2



RESOLUTIONS OF THE DEPARTMENT OF AERONAUTICAL ENGINEERING

Recommended elective courses

Course Title Unit Prerequisites
No. value (a) (b) Corequisites
Senior Advanced elective courses
U4.422 Computational Methods for 4 U2.000
Partial Differential Equations
U4.434 Aerospace Materials Engineering 4 U3.430 or
U3.431 and
U3.730
U4.461 Introduction to Operations Research 2 U2.000
U4.790 Rotary Wing Aircraft 4 U3.720; and U4.720
U3.750
U4.791 Advanced Rotary Wing Dynamics 2 U4.790
U4.792  Aviation Operation and Management 2
U4.793 Probabilistic Design 4 U4.740
U4.794 Advanced Aerodynamics 2 U3.725 U4.720; and
U4.725
U4.795 Flight Dynamics and Digital Control 3 U3.750; and U4.750
U3.755 -«

RESOLUTIONS OF THE SENATE

Table 8 — Project Engineering and Management (Civil)

NOTE: Not offered in 1995

Courses for this degree will be given when funding arrangements are in place. Please check with the School of
Civil and Mining Engineering.

Candidates for the degree of Bachelor of Engineering in Project Engineering and Management (Civil) are
required to gain credit for the core courses set out below. Any additional credit necessary to satisfy the
requirements of Resolution 6 shall be gained by completing other courses from Table 1 and/or from the Senior
and Senior Advanced elective courses prescribed by the Faculty from time to time.

Junior and Intermediate courses (from Table 1)

U1.000 Mathematics 1 U2.000 Mathematics 2

U1.010 Mechanics IE U2.051 Engineering Geology A
U1.200 Civil Engineering 1 U2.220 Structures 1

Ul1.210 Materials 1 U2.290 Structural Design 1

U1.220 Statics U2.800 Engineering Construction 1
U1.280 Engineering Programming U2.820 Engineering Economics
U1.281 Computer Graphics U2 821 Engineering Accounting

U1.500 Introductory Electrical Engineering
for Civil Engineers

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites
Senior courses
U3.211 Materials 2 6 U1.210 U2.000
U3.240 Soil Mechanics 6 U1.210; and U2.000
U2.220

U3.250 Surveying 1 4 U2.000 U3.283
U3.261 Fluids 1 6 U2.000
U3.271 Transportation Engineering and 2

Planning
U3.283 Applied Statistics* U2.000
U3.801 Engineering Construction 2 U2.800 U2.000

U3.810 Network Planning

U3.811 Contracts Formulation and
Administration

(= N NI NN



Table 8 — Project Engineering (continued)

Course Title Unit Prerequisites*
No. value (a) (b) Corequisites

Senior Advanced courses
U4.071 Human and Industrial Relations 6 36 units of Senior U4.201
courses and
completion of
industrial
experience

U4.201 Practical Experience 6 28 units of
Senior courses

U4.202 Thesis 1 6
U4.251 Surveying 2 4 U3.250
U4.252 Civil Engineering Camp 2 U3.250 U4.251
U4.802 Engineering Construction 3 4 U3.801
U4.812 Operations Research 4 U2.000
U4.822 Value Engineering and Risk Analysis 4 U2.820 U4.823
U4.823 Cost Engineering 4 U3.811
U4.824 Project Formulation 4 U2.820; and
U2.821

Together with not less than 4 units of Senior Advanced courses chosen from the elective courses in Civil Engineering which
are available from time to time and subject to restriction upon combinations as the Head of School may prescribe from time
to time.

“For prerequisites in Column (a) a Terminating Pass is not acceptable.
# Students who complete an Intermediate or Senior course in Statistics or Mathematics in the Faculty of Science may be
granted exemption from this course.

RESOLUTIONS OF THE FACULTY OF ENGINEERING relating to Table 8 — Project Engineering and Management
(Civil)

Courses for this degree will be given when funding
arrangements are in place. Please check with School
of Civil and Mining Engineering.

Acceptable alternative courses
Pursuant to Senate Resolution 2(b)(ii), the Faculty has prescribed the following acceptable alternatives to the
core courses listed in Table 8:

Core course Acceptable alternative course

U1.280 Engineering Programming U1.040 Computer Science 1

U1.281 Computer Graphics U2.040 Computer Science 2

TJ1.500 Introductory Electrical Engineering for U1.021 Physics IE or U1.020 Physics 1 or
Civil Engineers U2.500 Basic Electrical Engineering

or U2.502 Electrical Technology
U2.051 Engineering Geology A U1.050 Geology 1
U4.202 Thesis 1 U5.204 Thesis Honours

RESOLUTIONS OF THE SCHOOL OF CIVIL AND MINING ENGINEERING
Recommended elective courses

Course Title Unit Prerequisites*

No. value (a) (b) Corequisites

Junior elective courses

U1.021 Physics IE 6 See Table 1(a) for the assumed standard One of:
of knowledge at the Higher School U1.010 or
Certificate Examination for Junior U1.400 or
elective courses U1.410 or

Ul1.710

TJ1.040 Computer Science 1 12 UL100



Course Title Unit Prerequisites™
No. value (a) (b) Corequisites
U1.050 Geology 1 12
U1.100 Manufacturing Technology 4
Intermediate elective courses
U2.040 Computer Science 2 16 U1.040; and
U1.000
U2.052 Engineering Geology B 5 U1.031; and
U1.050 or
U2.051
U2.090 Asian Studies 1 8
U2.260 Engineering Hydrology 4 U1.000
Senior elective courses
U3.090 Asian Studies 2 8 U2.090
U3.221  Structural Analysis 1 6 U2.220 U2.000; and U3.211
U2.290
U3.230 Structural Behaviour 1 6 U2.220; and U2.000 U3.211
U2.290
U3.291 Structural Design 2 4 U2.220; and U3.221 or
U2.290 U3.230
Senior Advanced elective courses
U4.070  Industrial Ergonomics 2
U4.203 Thesis 2 4 U4.202
U4.242  Geotechnicai Engineering 4 U3.240
U4.263 Fluids Engineering 4 U3.801
US5.204 Thesis Honours 10

“For prerequisites in column (a) a Terminating Pass is not: acceptable.

Interpretation of Resolution 6(c) of the
Resolutions of the Senate relating to the BE
degree
In accordance with the provisions of Resolution 6(c) of
the Resolutions of the Senate relating to the degree of
Bachelor of Engineering, the Faculty resolves as follows:
As a general principle, a student may be permitted
by the Faculty of Engineering to undertake courses at
another tertiary institution to be credited towards the
student's candidature for the degree of Bachelor of
Engineering at this University only if that student is
undertaking those studies under the aegis of an official
student exchange agreement between The University
of Sydney and the other institution concerned. Under
certain circumstances, however, the Faculty recognises
that there may be good reasons for a student to
undertake courses at another tertiary institution, and,
on the recommendation of the Head of Department
concerned, the Faculty may permit that student to
complete courses elsewhere under the provisions of
Resolution 6(c). In approving such an application
from a student, the Faculty will require: (a) a complete
course plan which should, as a general rule, be
equivalent to one year of full-time study at the
University of Sydney; and (b) that such a plan be
submitted and approved before the student's
departure.



Courses are subject to alteration

Courses and arrangements for courses, including staff
allocated as stated in this or any other publication,
announcement or advice of the University are an
expression of intent only and are not to be taken as a
firm offer or undertaking. The University reserves the
rightto discontinue or vary such courses, arrangements
or staff allocations at any time without notice.

On the following pages details of the courses are
provided in a form which is convenient for reference.
Every care has been taken to ensure that the
information givenis complete and accurate. However,
variations may be made from time to time. These will
be announced by the lecturer or posted on the relevant
noticeboards. It is the responsibility of students, by
attendance at lectures and frequent inspection of the
noticeboards, to ensure that they have the latest
information on any course.

Textbooks

Changes sometimes occur in the selection of prescribed
textbooks, or reference books, owing to supply
difficulties, or the publica tion of new and more sui table
works. Such changes will be announced by lecturers
and it is prudent to check with the relevant lecturer
before buying the books you expect to need.

Elective courses in other faculties

The Faculty of Engineering has resolved that students
may take any full First-Year Arts, Economics or Science
course towards their BE degrees (e.g. Economics 1,
Psychology 1, etc.). There is also provision for students
to apply to the Faculty of Engineering for special
permission to take any other courses which are
available in other degree programs towards their BE
degrees (e g. Computer Science 3, Economics 2, etc.).
Any course which is not listed in the Tables of Courses
or in the list of recommended'elective courses in this
handbook is referred to as a 'non-listed' course by the
Faculty.

If you have a strong interest in taking a particular
'non-listed' course, you should consult the relevant
faculty handbook for details about it. You will also
need to check whether or not there is a quota for this
course or any special assumed knowledge/
prerequisite.

There are potential pitfalls for students who take
'non-listed' courses (as set out in Chapter 3 with
reference to 'one-off enrolments). You should
therefore discuss the advisability of taking such a
course with the advisers at enrolment time.

If you decide that you wish to enrol in a 'non-listed'
course other than a First-Year Arts, Economics or
Science course, you will need to apply for special
permission to do so. Please ask to see the Chairman of
the Committee for Undergraduate Studies or the
Faculty Secretary at enrolment time for application
procedure.

If you proceed with an enrolment in a 'non-listed'

First-Year Arts, Economics or Science course or in any
other 'non-listed' course for which you have been
granted permission, then you will need to consult the
Faculty Secretary for enrolment instructions. 'Non-
listed' courses are not held in the Engineering
enrolment database, in the VAX and enrolments in
same have to be added manually on the appropriate
form.

Course numbering system

Types of courses

The courses available for the degree are designated
Junior, intermediate, Senior, Senior Advanced of
Honours. These names indicate the year of attendance
in which the course becomes available to you if you
are making normal progress.

Course numbers

The letter 'U' prefixes all undergraduate courses.
The first digit of the course number indicates the

level of course, as follows:

Number  Type Available
1 Junior in the first or later years
2 Intermediate in the second or later
years
3 Senior | in the third or later

1 years, subject to
4 Senior Advanced ) completion of the
prerequisite courses
in the final year to
Honours candidates

5 Honours

The second digit of the course number indicates the
Department responsible for the course, as follows:

Departments in the Faculty of Science
Departments from outside the University
Civil

Mining

Mechanical

Electrical

Chemical

Aeronautical

QU AW~ O

The third and fourth digits are serial numbers
within the level and department.

For courses taught by departments in the Faculty of
Science, the third digit indicates the particular subject:

U-.00 Mathematics

Mechanics

Physics

Chemistry

Computer Science

Geology

Biology, Biochemistry and Microbiology
Architectural and Design Science

East Asian Studies

O 00N N AWK —

The section that follows contains the courses in
numerical order:



Courses of study

U1.000 Mathematics 1 12 units

Junior core course for the degree in all branches. The
course is provided by the School of Mathematics and
Statistics.

Assumed standard of knowledge: Mathematics 3-unit course
at the HSC. Any student who does not have the assumed
knowledge should attend a mathematics bridging course
held by the University in February.

Classes: (5 lec and 2 tut)/wk throughout the year.
Assessment: (two 2hr exams and 4 assignments)/sem.

In Semester 1 the course is taught at one level only, but at
the beginning of Semester it splits into two levels, called
the O and A levels. The content is similar at each level, but
the A level proceeds somewhat faster and covers more
difficult material.

Syllabus summary:

Sem 1 -— Plane curves, functions of one variable;
differentiation and applications, vectors; linear algebra;
curves and surfaces in three dimensions; functions of
two and. more variables; partial differentiation; discrete
mathematics; statistics.

Sem 2 — Integration and applications; Taylor
polynomials; complex numbers; discrete ma thematics;
ordinary differential equations and applications;
mathematical modelling; linear algebra.

Textbook
Refer to the booklet Information for Students issued by the
School of Mathematics and Statistics at enrolment time

U 1.010 Mechanics 1E 6 units

Junior core course for the degree in Aeronautical,
Chemical and Civil Engineering and in Project
Engineering and Management (Civil). The course is
provided jointly by the School of Mathematics and
Statistics and the School of Physics.

Assumed standard of knowledge: Mathematics 3 unit course
and the Science 4 unit course (or the Physics core of 3/4
unit Science) at the HSC.

Coreauisite: U1.000 Mathematics 1.

Classes: (3 lec and 2 tut)/wk and seven 2hr lab sessions in
Sem 1.

Assessment: one 3hr exam at end of Sem 1; lab work will be
assessed.

Syllabus  summary: Vectors, statics, stability of
equilibrium, kinematics, dynamics of a single particle,
dynamics of particle systems, collisions, two
dimensional rigid body dynamics.

Textbook

None

Lecture notes to be purchased from the University Co-
operative Bookshop

Reference book
Bullen An Introduction to the Theory of Mechanics (Science
Press, 1971)

U 1.020 Physics 1 12 units

Junior core course for the degree in Electrical
Engineering. Elective course for the other branches.

The course is offered at two levels: Physics 1A
(advanced level); and Physics 1 (normal). Students
should have gained a TER 0£96.0 in order to be eligible
to enrol in the Physics 1A course.

Assumed standard knowledge: Mathematics 3 unit course and
either 2 unit Physics or the Physics core of 3/4 unit Science
at the HSC.

Mutually exclusive with: U1.021 Physics IE.

Classes: (3 lec and one 3hr lab or tut)/wk throughout the
year.

Assessment: one 3hr exam at end of each sem; an assessment
of lab work, project reports and a written lab exam may
also be included.

Syllabus summary: Mechanics, relativity, oscillations,
waves, optics, electro-statics, current electricity,
magnetism, electro-magnetism, thermal physics,
quantum physics.

Textbook
Sears, Zemansky and Young University Physics 7th edn
(Addison-Wesley, 1987)

Reference books
As indicated during classes

U 1.021 Physics 1E 6 units
Junior core course for the degree in Aeronautical and
Mechanical Engineering. Elective course for Chemical
and Civil Engineering and for Project Engineering
and Management (Civil).

Assumed standard of knowledge: Mathematics 3 unit course
and either 2 unit Physics or the Physics core of 3/4 unit
Science at the HSC.

Mutually exclusive with: U1.020 Physics 1.

Coreauisite: One of U1.010 Mechanics IE or U1.400
Engineering Mechanics 1 or U1.410 Mechanical Engineering
1 or U1.710 Aeronautical Engineering 1.

Classes. (3 lec and one 3hr lab or tut)/wk in Sem 2.

Assessment: one 3hr exam at end of Sem 2; an assessment of
lab work, project reports and a written lab exam may also
be included.

Syllabus summary: Waves, electro-statics, current
electricity, magnetism, electro-magnetism, quantum
physics.
Textbook

Sears, Zemansky and Young University Physics Tth edn
(Addison-Wesley, 1987)

Reference books
As indicated during classes.

U1.030 Chemistry 1 12 units

Junior core course for the degree in Chemical
Engineering. The course is offered at two levels:
Chemistry 1A (advanced level); and Chemistry 1
(ordinary level). Chemical Engineering students are
expected to enrol in U1.030A Chemistry 1A and all
other Engineering students are expected to enrol in
U1.031 Chemistry IE.

Assumed standard of knowledge: For Chemistry 1: Mathematics
2 unit course and a satisfactory knowledge of 2 unit
Chemistry or the Chemistry component of the 3 or 4 unit



Science HSC course. See note below on special preparatory
studies. For Chemistry 1A: This course is available to
students with a very good school record in Science or
Chemistry.

Mutually exclusive with: U1.031 Chemistry IE and U1.032
Chemistry IE Supplementary.

Classes: (3 lec and one 3hr lab)/wk throughout the year.

Assessment: one 3hr exam at end of each sem. At the
beginning of the course students are informed about the
other factors that contribute to the real assessment.

Syllabus summary: Both Chemistry 1 and Chemistry
1A cover chemical theory, inorganic, physical and
organic chemistry. The practical work is the same for
both courses and the theory syllabi are similar, but the
level of treatment in the 1A course is more advanced
and presupposes a very good groundingin the subject
at the secondary level. Fully detailed information is
available from the School of Chemistry.

Textbooks
A list is available from the School of Chemistry.

Special Preparative Studies

Students who have not achieved a satisfactory standard in
HSC Chemistry (in 2 unit Chemistry or in the Chemistry
core of 3/4 unit Science) are required to study the following
texts before commencing lectures:

Hunter et al. Chemical Science (Science Press, 1980)
Boden Chemtext (Science Press, 1986)

U1.031 Chemistry 1E 6 units
junior core course for the degree in all branches of
engineering except Chemical and Project Engineering
and Management (Civil).

Assumed standard of knowledge: Mathematics 2 unit course
and a satisfactory knowledge of 2 unit Chemistry or the
Chemistry component of the 3 or 4 unit Science HSC course. .

Mutually exclusive with: U1.030 Chemistry 1.
Classes: (3 lec and one 3hr lab/tut session)/wk in Sem 1.

Assessment: one 3hr exam at end of course. At the beginning
of the course students are informed of other factors that
contribute to the final assessment.

Syllabus summary: Chemistry IE will consist of the
following specially selected topics of importance to
engineering, together with sufficient fundamental
inorganic, organic and physical chemistry to support
these topics. A detailed syllabus is available from the
School of Chemistry.

Electrochemistry — Fundamental principles of
electrochemistry will be considered in relation to
corrosion, energy storage and fuel cells.

Polymer chemistry — A discussion of the formation
and structure/properties relationships in common
types of polymers.

Materials — The correlation between properties and
materials and the chemical structure will be discussed
with special reference to electrical conductivity.

Textbooks
A textbook list is available from the School of Chemistry

Special Preparative Studies
As for U1.030 Chemistry 1.

U1.032 Chemistry IE Supplementary 6 units
Junior elective course.
This course is designed to satisfy the prerequisite
requirements for the Intermediate Chemistry courses
provided by the Faculty of Science for students who
have completed the course work for U1.031 Chemistry
IE. It may only be taken in the same academic year as
U1.031 and is only available to students with an
excellent record in U1.031 and then only with the
permission of the Dean of the Faculty of Engineering
and the Head of the School of Chemistry.

The course consists of the lectures and laboratory
exercises of Sem 2 of U1.030 Chemistry 1.

Mutually exclusive with: U1.030 Chemistry 1.
Classes: (3 lec and one 3hr lab)/wk in Sem 2.

Assessment: one 3hr exam at end of year. At the beginning
of the course students are informed of other factors that
contribute to the final assessment.

Syllabus summary: As for the Sem 2 syllabus of U1.030.
There will be some repetition of the material given in
U1.031.

Textbooks
A detailed textbook list is available from the School of
Chemistry

U1.040 Computer Science 1 12 units
Junior core course for the degree in Electrical
Engineering. Elective course for the other branches.

Assumed standard of knowledge: Mathematics 3 unit course
at the HSC.

Mutually exclusive with: U1.280 Fortran Programming,
U1.445 Engineering Computing and U1.630 Computing for
Chemical Engineers.

Corequisite: U1.000 Mathematics 1.

Classes. (3 lec, one 2hr workshop/lab and one 1hr tut)/wk
throughout the year.

Assessment: (one exam plus prac exam(s)) in each sem.

Syllabus summary:

Computer Science 1 is an introductory course in
algorithms, programming, computing machines and
systems and computer usage. Itis intended primarily
as the first course of the Department's professional
stream.

Students who wish to undertake the professional
stream of courses in Computer Science will need to
complete a parallel stream of courses in Mathematics
to satisfy the prerequisites for subsequent Computer
Science courses.

The three hours of lectures per week will be given
in parallel streams.

For further details consult the Departmental
Handbook.

U1.050 Geology 1 12 units

Junior elective course. Acceptable alternative to the
Civil Engineering and Project Engineering and
Management (Civil) core course U2.051 Engineering
Geology A.

Mutually exclusive with: U2.051 Engineering Geology A.



Classes: (3 lec and one 3hr lab)/wk throughout the year and
several field excursions.

Assessment: exams in June and November.

Syllabus summary: The course presents a balanced
coverage of the sciences focused on planet Earth. It
serves both those students wishing to broaden their
understanding of such contemporary problems as the
conservation and utilisation of earth resources and
those aiming to undertake later courses leading to
professional training in the earth sciences. No prior
knowledge of geology is assumed of students entering
Geology 1.

A weekly 3-hour lab session is given to study of
materials and concepts introduced in the lectures:
minerals, rocks, fossils, maps, earth structures, etc.

Several field excursions are run during the year and
are an integral part of the course.

Students considering enrollinginGeology 1 should
study the pamphlet Geology 1—1994, obtainable from
the enquiry office in the Edgeworth David Building; it
gives details of course content, text and reference
books, staffing and other relevant matters.

Registration and Noticeboards: Students taking this course
must register with the Department of Geology and

Geophysics during orientation week — the time and

venue for registration will be in the orientation program.

Students should consult the noticeboards regularly —

information for Junior: students is posted on the

noticeboards in the foyer of the Carslaw Building and in

Carslaw Laboratory 1.

111.051 Engineering Geology 1 5 units
Junior core course for the degree in Civil Engineering,
unless the course U1.050 Geology 1 has been
completed.

Mutually exclusive with: U1.050 Geology 1
Prerequisites: nil.
Corequisites: nil.

Classes: lec: 26hrs, lab: 3%hrs. Field excursions in the Sydney
region, as appropriate.

Course objectives: To introduce basic geology to civil
engineering students.

Expected outcomes: Students should acquire knowledge of
the most important rocks and minerals and be able to
identify them. They should develop an appreciation of
structural geology, as it influences civil engineering works.

Assessment. Practical laboratory work plus a combined
theory and practical exam at the end of semester.

Syllabus summary: Basic geological concepts relevant
to civil engineering. Introduction to minerals, rocks
and soils, their mode of occurrence, formation and
significance. General introduction to physical geology
and geomorphology, structural geology, tectonics,
and hydrogeology. Associated laboratory work on
minerals, rocks and mapping.

Textbooks

Press and Seiver Earth 4th edn (Freeman)

or

Branagan Beneath the Scenery (Science Press)

Reference books
As indicated during classes

Library classifications: 551

U1.060 Biology 1 12 units

Junior elective course for the degree in Chemical
Engineering.

Assumed standard of knowledge: 2 unit Biology or 3 unit
Biology or 4 unit Science at the HSC.

Classes: (3 lec and one 3hr prac)/wk throughout the year.

Assessment: exam in each sem, prac work and other
assignments.

Syllabus summary: The course gives an introduction to
six main areas of biological investigation: cell biology,
structure and function of organisms, organisms and
environment, genetics, developmental biology and
evolution.

Registration: All students must register with the School of
Biological Sciences by completing a registration card during
the first or second practical class of Sem 1. Students should
also check the noticeboards outside Laboratory 4 on the 3rd
floor of the Carslaw Building regularly.

Textbook

Keeton and Gould Biological Sciences 4th edn, IS edn (Norton,

N.Y., 1986). Notes to accompany lectures will be issued
each semester. Notes for Sem 1 should be obtained from
the Carslaw Building during the week before lectures
begin. For further details of the course, students should
obtain a copy of the booklet Information for Students in
First Year Biology from the Carslaw Building

U1.080 Understanding Design 2 units
Junior elective course for the degree in all branches. The
courseisprovided by the Key Centre of Design Quality.

Classes. (1 lec and I tut)/wk for one sem.

Assessment. specified assignments, both individual and
group.

Syllabus summary: An interdisciplinary approach to
understanding design. Lectures are followed by
tutorial exercises. Topics covered are: design as an
activity, designin/as social context, design problems
and formulation, multidisciplinary perspectives of
design, design expertise and creativity, design
problem-solving, design products, design processes,
reverse engineering, models of design, design
evaluation, representations and communication,
design futures. The course is intended to teach an
understanding of design rather than how to design.

Textbook
None

Reference books
As indicated during classes

U1.100 Manufacturing Technology 4 units

Junior elective course.

Mutually exclusive with: U1.410 Mechanical Engineering 1,
U1.710 Aeronautical Engineering 1.

Classes: (approx one 3hr lab at Sydney Technical College)/
wk for one sem.

Assessment: prac work.



Syllabus summary:
(a) Fitting—Measurement, measuring tools, marking
tools, testing tools, holding tools, hammers, cutting
tools, bolts and studs, tapping and screwing, reaming
and scraping.
(b) Machining — Various metals and their
machinability, cutting tool materials, cutting tool
shape, the machine tools: lathe, mill grinder, drill,
shaper, deburring and finishing operations.
(c) Welding—Various weldingprocesses, distortions,
flame cutting, resistance welding. Practical work in
gas welding and arc welding.
(d) Heat treatment, blacksmithing and forging—
Definition and importance of heat treatment, and the
process of forging, normalising hardening, case
hardening.
(¢) Founding — Materials used in the foundry,
moulding and core making, the casting process.
Safety requirements: All students are required to
comply with the safety regulations of the Sydney
Technical College. Students who fail to do this willnot
be permitted to enter the workshops. In particular,
approved industrial footwear mustbe worn, and long
hair must be protected by a hair net. Safety glasses
must be worn at all times.

U1.200 Civil Engineering 1 4 units

Junior core course for the degree in Civil Engineering
and Project Engineering and Management (Civil).
Elective course for the other branches.

Assumed standard of knowledge: Mathematics 3 unit course
and a satisfactory knowledge of 2 unit Chemistry or the

Chemistry component of the 3 or 4 unit Science HSC course
and of the 2 unit Physics course or the Physics component

of the 3 or 4 unit Science HSC course.

Classes: (lec: 13hrs, tut: 13hrs and lab/drawing office: 26hrs)
for one sem.

Assessment: specified assignments and one 3hr exam at end
of course.

Syllabus summary:

(a) Engineering Projects — Introduction to the
planning, design, construction and operation of
engineering projects. Economic and non- economic
evaluation of projects.

(b) Elements of Engineering Science — Structures,
geomechanics, materials, hydraulics and water
resources, environment, systems, management.

(c) Communications — Freehand and scale drawing,
engineering plans, shop drawings, techniques for
producing drawings. Preparation of reports, verbal
and written.

Reference books

Krick An Introduction to Engineering—Concept, Methods an

Issues (John Wiley and Sons)

Morris Engineering—A Decision Making Process (Houghton

Mifflin Company)

Strunk and White The Elements of Style (Macmillan)
Concrete Institute of Australia Recommended Practice —
Reinforced Concrete Detailing Manual (CIA)

Dandy and Warner Planning and Design ofEngineering Systems

(Unwin Hyman)

Eagleson Writing in Plain English (Aust. Govt Publishing
Service)

Library classification: 620.0023, 658.15, 658.4, 744, 808

U1.220 Statics 4 units

Junior core course for the degree in Civil Engineering
and in Project Engineering and Management (Civil).

Assumed standard of knowledge: Mathematics 3 unit course
at the HSC.

Mutually exclusive with: U1.410 Mechanical Engineering 1,
U1.400 Engineering Mechanics 1, U1.710 Aeronautical
Engineering | and U2.415 Engineering Mechanics 2.

Corequisite: U1.000 Mathematics 1.
Classes: (lec: 26hrs and tut: 26hrs) in Sem 2.

Assessment: class test during sem and one 2hr exam at end
of sem.

Syllabus summary: Basic concepts: scalars and vectors;
units. Statics of the rigid body; forces and moments;
systemisolation; free body diagrams, and equilibrium
criteria. Principle of virtual work; friction, distributed
force systems; beams with distributed loads, statically
determinate pin-jointed structures.

Textbook
Meriam Engineering Mechanics, vol. 1, Statics, SI version

(Wiley, 1980)

U1.280 Engineering Programming 3 units
Junior core course for the degree in Aeronautical and
Civil Engineering and in Project Engineering and
Management (Civil). U1.040 Computer Science 1 and
U1.445 Engineering Computing are acceptable
alternatives.

Mutually exclusive with: U1.040 Computer Science 1 and
U1.445 Engineering Computing.

Corequisite: U1.281 Computer Graphics.

Classes: (1 lec and one 2hr computer lab session) / wk in Sem
1.

Assessment: one 1.5hr exam at end of sem plus assessment
of computer exercises during sem.

Syllabus summary: Fundamental instruction in a
structured computer language using FORTRAN 77
and/or C. Data types, input and output, operators,
expressions, control flow, loops, if else statement,
switching, files, functions, subroutines, arrays,
compilers, linkers.

d

Textbook
Page, Didday and Alpert FORTRAN 77 for Humans 3rd edn
(West Publishing Co., 1986)

Hoganand Firkins Economical Structural Steelwork (AustraliaReference book

Institute of Steel Construction)
Brown Getting Across (Edward Arnold)

Kernighan and Ritchie The C Programming Language 2nd edn
(Prentice Hall, 1988)

Institution of Engineers, AastraliaTJie Australian Engineering

Handbook, Part 1 — Basic Principles and Techniques (LE.

Aust.)
Thompson Organization and Economics of Construction
(McGraw-Hill)

U1.281 Computer Graphics 3 units
Junior core course for the degree in Aeronautical and
Civil Engineering and in Project Engineering and



Management (Civil). U2.040 Computer Science 2 is an
acceptable alternative for the degree in Civil Engin-
eering and in Project Engineering and Management
(Civil).

Mutually exclusive with: U1.445 Engineering Computing and
U2.040 Computer Science 2.

Corequisite: Either U1.280 Engineering Programming or
U1.040 Computer Science 1.

Classes. (1 lec and one 2hr computer lab session)/wk in Sem
2.

Assessment: one 2hr exam at end of sem plus assessment of
computer exercises during sem.

Syllabus  summary: Fundamental instruction in a
graphical computer language using the international
standard language GKS (Graphical Kernel System).

Graphical control functions, workstation functions,
windows and viewpoints, graphical primitives,
attribute functions, segments, input functions,
graphical outputdevicesincludingplatters and VDU's,
graphical input devices including cursers, graphical
tablets and mice.

Fundamental instruction in viewing 3-dimensional
objects using a 2- dimensional graphics system.

Geometric representation of 3D objects, data
structures, perspective projections, 2D translational,
scaling and rotational transformations, solid object
modelling.

Textbook

Sproull, Sutherland and Ullner Device Independent Graphics

(McGraw-Hill, 1985)

Reference books

Donald and Hearn Computer Graphics (Prentice-Hall, 1986)

SAA AS2880-1986 Computer Graphics — Graphical Kernel
System (GKS) Functional Description

DEC GKS Fortran Binding Reference Manual

U1.410 Mechanical Engineering 1 12 units
Junior core course for the degrees in Mechanical and
Mechatronic Engineering.

Mutually exclusive with: Ul.100 Manufacturing Technology
1, U1.220 Statics, U1.710 Aeronautical Engineering 1, U1.500
Introductory Electrical Engineering for Civil Engineers,
U1.510 Electrical Engineering 1, U2.502 Electrical
Technology, U2.510 Electrical Engineering 1.

Corequisite: U1.000 Mathematics 1.

Classes: 2 class hours and a 3hr lab at Sydney Technical
College per week in Sem 1; 3 lec and one 2hr tut per week
and nine 3hr labs during the semester in Sem 2.

Assessment: two 2hr exams at end of Sem 2; also assignments
as required.

Syllabus summary: Sem [—

(a) (i) Professional Engineering: To create an awareness
of management issues in professional engineering
and to develop communication skills. The structure
and management of engineering projects, engineering
projectplanning, engineering economics. Introduction
to engineering management issues. Total Quality
Management, cthics, liability, environment, health,
etc. Development of both verbal and written
communication skills. Accessing information.

(b) (i) Fitting, (ii) Machining — Lathe, mill grinder,
drill, shaper, deburring and finishing operations, (iii)
Welding and fabrication—Various welding processes,
distortions, flame cutting, resistance welding. Practical
work in gas welding and arc welding, (iv) Heat
treatment, blacksmithing and forging — Definition
and importance of heat treatment, and the process of
forging, normalising, hardening, case hardening, (v)
Founding—materials used in the foundry, moulding
and core making, the casting process.

Safety requirements: Allstudents are required to comply
with the safety regulations of the Sydney Technical
College. Students who fail to do this will not be
permitted to enter the workshops. In particular,
approved industrial footwear mustbe worn, and long
hair must be protected by a hair net. Safety glasses
mustbe worn at all times.

Sem 2—
(a) Mechanics: Scalars and vectors; units; units and
dimensional homogeneity. Statics of a rigid body;
forces and moments; free body diagrams in two and
three dimensions; resultants of forces and moments.
Equilibrium of rigid bodies; trusses, frames and
machines; statically determinate pin-jointed structures.
Distributed forces, centroids of lines, areas and
volumes; cables. Friction, wedges, screws; flexible
belts. Kinetics of a particle, work, energy and
momentum” kinetics of systemsof particles and virtual
work.
(b) Electricity: Definition and conventions. SI units.
Charge and energy conservation laws. Electrical
energy sources. Ohm's law. Voltage and current
measurements. Conductivity and resistance. Power
dissipation. Kirchoff's laws. Current and voltage
dividers. Potentiometers. Measurements of resistances.
Thevenin's theorem. Loop currents and node voltages.
Reciprocity theorem. Linearity and principle of
superposition. Voltage-to-current source conversion.
Delta-star conversion. Loading effect of a voltage
source. Combined voltage supply circuits. Power
measurements. Time varying voltages and currents.
Average and effective values. Energy dissipation and
storage. Capacitance, inductance. Steady-state DC
behaviour of capacitors and inductors. Natural
response of first order circuits. Transients. C and L
response to square and triangular voltages.
Alternating current qualities. Magnitude, period,
frequency and phase. Complex algebra. ACbehaviour
ofresistance, inductance and capacitance. Introduction
to AC circuits. RL and RC series circuits. Impedence
concept. Phasor and locus diagrams. Equivalent series
and parallel impedances. Admittance. Power in AC
circuits. Power triangle. Power factor. RLC series
circuit behaviour. Series resonance. Introduction to
AC network.

Analysis. RLC parallel circuit. Parallel resonance.
Series - parallel circuits. Introduction to filters. Single
phasetransmissionKne. Domestic distribution. Wiring
and grounding. Dual-voltage AC supply. Power factor
correction. Nonlinear circuit elements. Introduction
tosemiconductors. Diodes. Transistors. V-I character-
istics. Nonlinear circuit analysis. Load line and
operating point.



Textbooks

Meriam and Kraige Engineering Mechanics, Vol. 1, Statics SI

edn (Wiley, 1987)
Electrical: to be announced

U1.445 Engineering Computing 12 units
Junior core course for the degree in Mechanical Engin-
eering. Computer Science | is an acceptable alternative.
Ul1.445 Engineering Computing is not an acceptable
prerequisite for U2.040 Computer Science 2.

Assumed standard of knowledge: Mathematics 3 unit course
at the HSC.

Mutually exclusive with: U1.040 Computer Science 1, U1.440
Computer Science IE, U1.280 Fortran Prograrnming, U1.281
Computer Graphics, U1.620 Chemical Engineering
Applications and U1.630 Computing for Chemical
Engineers.

Corequisite: U1.000 Mathematics 1.

Classes: (2 lec, 1 tutand one 3hrlab)/wk in Sem 1; (2 lec and
4hr of lab) / wk in Sem 2.

Assessment: assignments and exam at end of each sem.

Syllabus summary: This course introduces computer
programmingusing the FORTRAN 77language. First
Semester provides coverage of the elements and
constructs of the language, as well as how to design
and implement programs. In parallel with this, aspects
of Boolean algebra, logic circuits, number and
information representation, and the fundamentals of
computer hardware are covered. In Second Semester
the course is divided into a graphics module (see
Ul1.281 Computer Graphics for details) and
programming. The latter focuses on a major project
which is geared towards a practical problem-solving
application. Also there will be exposure to some of the
other computer languages and applications found in
engineering.

U1.500 Introductory Electrical Engineering

for Civil Engineers 4 units
Junior core course for the degree in Civil Engineering
and in Project Engineering and Management (Civil).

Mutually exclusive with: U1.510 Electrical Engineering 1,
U2.500 Basic Electrical Engineering 1, U2.502 Electrical
Technology and U2.470 Industrial Automation 1.

Corequisite: U1.000 Mathematics 1.
Classes: (2 lec/wk and nine 3hr lab/tut) for one sem.

Assessment: one 2hr exam at end of sem; lab reports; and
mid-sem tests.

Syllabus summary: Definitions and conventions. SI
units. Charge and energy conservations laws. Electrical
energy sources. Ohm's law. Voltage and current
measurements. Conductivity and resistance. Power
dissipation. Kirchhoff's laws. Current and voltage
dividers. Potentiometers. Measurement of resistance.
Thevenin's theorem. Loop currents and node voltages.
Reciprocity theorem. Linearity and principle of
superposition. Voltage-to-current source conversion.
Delta-star conversion. Loading effect of a voltage
source. Combined voltage supply circuits. Power

measurements. Energy dissipation and storage. Steady
state DC behaviour of capacitors and inductors.
Natural response of first order circuits and transients.

Time varying voltages and currents. Average and
effective values. Alternating current quantities;
magnitude, period, frequency and phase. Introduction
to AC circuits. Impedance and admittance concepts.
Equivalent series and parallel impedances. Phasor
and locus diagrams/Power in AC circuits. Power
factor. RLC series and parallel circuits. Series and
parallel resonance.

Single phase transmission line. Domestic
distribution. Wiring and grounding. Dual-voltage AC
supply. Power factor correction. Non linear circuit
elements. Introduction to semiconductors. Diodes.
Transistors. V-l characteristics. Non linear circuit
analysis. Load line and operating point.

Library classification: 621.313 - 9

U1.510 Electrical Engineering 1 10 units
Junior core course for the degree in Electrical
Engineering.

Mutually exclusive with: U1.500 Introductory Electrical

Engineering for Civil Engineers, and U2.502 Electrical
Technology, and U1.410 Mechanical Engineering 1.

Corequisites: U1.000 Mathematics 1 and U1.020 Physics 1.

Classes. (21ec)/wkin Sem 1; (4 lec and one 4hr lab/tut)/wk
in Sem 2.

Assessment: one 1hr exam at end of Sem 1; two 2hr exams at
end of Sem 2 plus assignments/lab reports.

Syllabus summary: The course consists of three main
sections: Communication Skills in Sem 1 and
Introductory Electrical Systems plus Introductory
Digital Systems in Sem 2.

Communication skills — Freehand sketching;
problem solving; electrical and logic diagrams;
computer aids; written reports; oral presentation.

Introductory electrical systems — Introduction and
linear DC circuits; DC switching transients; AC circuits;
frequency response calculations; non-linear circuits;
safety.

Introductory digital systems — Number represen-
tation; combinatorial logic design; sequential logic
design; registers; counters; ROM and RAM elements;
synchronous sequential circuits.

U1.610 Chemical Engineering 1 8 units
Junior core course for the degree in Chemical
Engineering. Elective course for other branches.

Assumed standard of knowledge: Mathematics 3 unit course
and a satisfactory knowledge of 2 unit Chemistry or the
Chemistry component of the 3 or 4 unit Science HSC course
and of the 2 unit Physics course or the Physics component
of the 3 or 4 unit Science HSC course

Classes. (3hr of lec and one 2hr tut)/wk throughout the year.

Assessment.: one 3hr exam at end of Sem 1; project and one
2hr exam at end of Sem 2, continuous assessment of
assignments.



Syllabus summary: Introduction to large-scale chemical
processing; discussion of typical flowsheets for the
manufacture of basic chemicals. The application of
physico-chemical principles to materials and energy
balance calculations.

A major assignment involves the computation of
material and energy balances for a complete flow
sheet.

Textbook
Felder and Rousseau Elementary Principles of Chemical
Processes 2nd edn (Wiley, 1986)

Reference book
Perry and Chilton (eds) Chemical Engineers Handbook
(McGraw-Hill, 1984)

U1.620 Chemical Engineering Applications
4 units

Junior core course for the degree in Chemical

Engineering. Elective course for other branches.

Classes: (2 lec and one 3hr tut or lab)/wk for one sem.
Assessment: lab, tut work and one 2hr exam at end of Sem 1.

Syllabus summary:

(a) What is chemical engineering? A survey of the
nature of chemical engineering, of the nature of the
Australian process industries, and of the main
professional activities of chemical engineers. Lectures
are given by invited speakers from government,
industry and academia. Visits to works in the Sydney
region are undertaken with tutorial exercises based
on these visits.

(b) Chemical engineering applications laboratory.
An appreciation of: (i) the methods and materials of
construction of items of process equipment, (ii) the
role of this equipment inbuilding up an entire chemical
processing plant, (iii) its operation and maintenance
and (iv) safety requirements and procedures. Students
will dismantle, reassemble and operateitems of process
equipment. They will present written answers to
questions supplemented by drawings of process flow-
sheets, diagrams of dismantled equipment, and
discussions of heat and mass balances and of process
parameter values.

Reference book

1988)
Reference material will be identified during the course

U1.630 Computing for Chemical Engineers
2 units

Junior core course for the degree in Chemical

Engineering.

Mutually exclusive with: U1.040 Computer Science 1 and

U1.445 Engineering Computing.

Classes: (1 lec and one 2hr tut)/wk for one sem.

Assessment: assignments and one lhr exam.

Syllabus summary: Introduction to personal computers,
MS-DOS, Lotus 123 and other applications packages.
Application to chemical engineering problems.

Field Chemical Engineering: Introductory Aspects (MacMillan

U1.650 Materials and Corrosion 1 4 units
Junior core course for the degree in Chemical
Engineering.

Mutually exclusive with: U1.210 Materials 1, U1.410

Mechanical Engineering 1, U1.710 Aeronautical Engineering
1 and U2.416 Introductory Mechanics and Materials.

Classes: (2 lec and one 2hr tut/lab)/wk for one sem.
Assessment: one 3hr exam plus assignments.

Syllabus summary:

(a) Structure of solids, metals, ceramics and glasses.
(b) Phase transformations and phase equilibria.
Applications: especially Fe-C; other alloys.

(c) Surface chemistry, especially colloids, emulsions
and friction problems.

(d) Mechanical properties including elasticity,
hardness, stress/strain. Relationship with phases
present.

(e) Corrosion: wet and dry corrosion; electrochemical
nature. Surface coatings.

U1.710 Aeronautical Engineering 1 12 units

Junior core course for the degree in Aeronautical

Engineering.

Mutually exclusive with: U1.100 Manufacturing Technology,
U1.210 Materials 1, U1.400 Engineering Mechanics 1, U1.410

Mechanical Engineering 1, U1.415 Mechanical Engineering
1A and U2.415 Engineering Mechanics 2.

Corequisite: U1.000 Mathematics 1.

Classes: (one 3hr lab at Sydney Technical College)/wk in
Sem 1; (5 lec, one 2hr tut and one 1hr tut)/wk (and two 3hr
labs during the Sem) in Sem 2.

Assessment: prac work in Sem 1; one 3hr, one 2hr and one
1.5hr exam at end of Sem 2; also coursework as required.

Syllabus summary:

(a) Classification of aircraft — fixed wing, rotary
wing, aerostats, surface effect vehicles. Glossary of
terms for aircraft and their components. Elementary
mechanics of flight. Elementary aerodynamics of
aircraft. Elements of airframes and materials.

(b) (i) Fitting — Measurement, measuring tools,
marking tools, testing tools, holding tools, hammers,
cutting tools, bolts and studs, tapping and screwing,
reaming and scraping, (ii) Machining—Various metals
and their machinability, cutting tool materials, cutting
tool shape, the machine tools: lathe, mill grinder, drill,
shaper, deburring and finishing operations, (iii)
Welding — Various welding processes, distortions,
flame cutting, resistance welding. Practical work in
gas welding and arc welding, (iv) Heat treatment,
blacksmithing and forging — Definition and
importance of heat treatment, and the process of
forging, normalising, hardening, case hardening, (v)
Founding—Materials used in the foundry, moulding
and core making, the casting process.

Safety requirements: All students are required to
comply with the safety regulations of the Sydney
Technical College. Students who fail to do this will not
be permitted to enter the workshops. In particular,
approved industrial footwear must be worn, and long
hair must be protected by a hair net. Safety glasses
must be worn at all times.



(c) Basic concepts: scalars and vectors; units; the SI
system. Statics of the rigid body; forces and moments;
systemsisolation; freebody diagrams, and equilibrium
criteria. Elementary principles of virtual work.
Elementary kinematics and dynamics of the rigid
body: angular and linear velocity; plane curvilinear
motion of a particle; absolute and relative motion.
Distributed force systems: beams with distributed
loads; statically determinate, pinjointed structures.
(d) Materials classification. Materials cycle, energy
content of materials, relative price of materials,
consumption of resources.

The mechanical properties of materials. Elastic
moduli; stress and strain. Yield and tensile strength,
hardness, testing methods, data. Plastic deformation.
Fracture and toughness. Fatigue failure. Creep
deformation and fracture; temperature effect, testing,
diffusion aspects. Friction and wear; lubrication.
Ceramic materials.

Materials in hostile environments; types of
environments; role of temperature, presenceof oxygen,
aqueous media, other gaseous media, liquids other
than water, radiation. Aqueous corrosion, oxidation,
creep.

Textbooks

Ashby and Jones Engineering Materials—An Introduction to

their Properties and Applications (Pergamon, 1981)

Crawford Basic Engineering Processes IS edn (Hodder and
Stoughton)

Cutler Understanding Aircraft Structures (BSP Professional,
1988)

Jane's All the World's Aircraft (Annual)

Meriam Engineering Mechanics Vol. I Statics IS edn (Wiley,
1980)

Stinton The Anatomy of the Aeroplane (Collins, 1985)

Van Vlack Materials for Engineering — Concepts and
Applications (Addison-Wesley, 1982)

U2.000 Mathematics 2 16 units
Intermediate core course for the degree in all branches
(except Electrical, who do U2.001). The course is
available at both Pass <P) and Honours (H) levels.

Prerequisite: U1.000 Mathematics 1.
Classes: 8hrs/wk throughout the year.

Assessment: exams at end of sem for each option.
Compulsory assignments in all options. Full details are
provided in the Mathematics 2 Handbook, which is
available from the School of Mathematics and Statistics at
the beginning of the year.

Syllabus summary: In Sem 1, students take 2 options,
eachinvolving 4 contact hours (lectures, tutorials and
computer lab classes) per week. In Sem 2, students
take 1 option of 4 contact hours and 2 options of 2
contact hours each. There are tutorials, assignments
and exams for each option.

The course is available at both Pass and Honours
levels. In order to be eligible to enrol in the Honours
course, students should have gained a Credit or better
in the Honours stream of U1.000 Mathematics 1 or a
Distinction or better in the Pass stream or be given
special permission (in writing) by the Class
Coordinator.

Students who enrol in the Honours course in
Mathematics 2 must take all the Honours options.
Students wishing to change from an Honours option
to the corresponding Pass option during the semester
should consult the Class Coordinator and also vary
their enrolment to the Pass course through the
Engineering Faculty Office.

Students who enrol in the Pass course would
normally take all Pass options, but could apply to the
Class Coordinator for permission to take one or more
Honours options instead of Pass options.

Students who enrol in U2.000H Mathematics 2
(Honours course) will have this Honours enrolment
recorded on their academic records and transcripts.

The table of options (with weekly contact hours) is
set out below:

Semester 1

Pass course

Vector calculus and complex variables (4)
Linear equations and eigen-value theory (4)

Honours course

Functions of several variables and ofa complex variable
(4)

Linear algebra (4)

1 '

Semester 2

Pass course

Ordinary and partial differential equations and Fourier
series (4)

Linear programming and inner products spaces (2)

Numerical methods (2)

Honours course

Analysis including ordinary and partial differential
equations and Fourier series (4)

Qualitative theory of differential equations (2)

Numerical methods (2)

U2.001 Mathematics 2EE 14 units
Intermediate core course for the degree in Electrical
Engineering. The course is available at both Pass (P)
and Honours (H) levels.

Mutually exclusive with: U2.000 Mathematics 2.
Prerequisite: U1.000 Mathematics 1.
Classes: an average of 8hr/wk in sem. 1,6 hr/wk in sem 2.

Assessment: exams at end of sem for each option. Generally
there will be a smaller assessment component based on
assignments in each option. Full details are available in the
Mathematics 2 Handbook, which is available from the
School of Mathematics and Statistics at the beginning of the
year.

Syllabus summary:

In Sem 1, students take 2 options of 4 contact hours
(lectures, tutorials and computerlab classes), per week.
In Sem 2, students take 1 option of 4 contact hours and
1 option consisting of 2 contact hours.

The course is available at both Pass and Honours
levels. In order to be eligible to enrol in the Honours
course, students should have gained a Credit or better
in the Honours stream of U1.000 Mathematics 1 or a
Distinction or better in the Pass stream or be given
special permission by the Class Coordinator.

Students who enrol in the Honours course in
Mathematics 2 must take all the Honours options.



Students wishing to change from an Honours option
to the corresponding Pass option during the semester
should consult the Class Coordinator and also vary
their enrolment to the Pass course through the
Engineering Faculty Office.

Students who enrol in the Pass course would
normally take all Pass options, but could apply to the
Class Coordinator for permission to take one or more
Honours options instead of Pass options.

Students who enrol in U2.001H Mathematics 2EE
(Honours course) will have this Honours enrolment
recorded on their academic records and transcripts.

The options (withunit value in square brackets) are
set out below:

Semester 1

Pass course

Vector calculus and complex variables (4)
Matrix applications (4)

Honours course
Multivariable analysis (4)
Linear algebra (4)

Semester 2

Pass course

Fourier series, ordinary and partial differential
equations (4)

Numerical methods (2)

Honours course
Analysis (4)
Numerical methods (2)

U2.020 Physics 2 16 units

Intermediate elective course for the degree in Electrical
Engineering.

Mutually exclusive with: U2.475 Physics for Automation.

Prerequisites: One of: U1.020 Physics 1 and U1.000
Mathematics 1; or U1.021 Physics IE and both U1.000
Mathematics 1 and U1.010 Mechanics IE; or U1.021 Physics
IE and both U1.000 Mathematics 1 and U1.400 Engineering
Mechanics 1.

Classes. (4 lec and one 4hr lab)/wk throughout the year.

Assessment: two 2hr papers at end of each sem. Class
assignment and lab work are assessed and count in the final
result also.

Syllabus summary: The lecture courses indicated by an
asterisk may be taken at a normal or an advanced
level: electromagnetic theory (¥), gas discharges, optics,
quantum physics (*), thermodynamics, solid state
devices, electromagnetic waves.

Textbooks

French and Taylor An Introduction to Quantum Physics
(Nelson, 1979)

Prerequisites: one of: U1.020 Physics 1 and U1.000
Mathematics 1; or U1.021

Physics IE and U1.000 Mathematics 1 and U1.010 Mechanics
1E; or U1.021

Physics IE and U1.000 Mathematics 1 and U1.400
Engineering Mechanics 1.

Classes: Sem 1: (3 lec & 4hr prac)/wk; Sem 2:3 lec/wk, (4hr
prac & 2hr microlab)/wk for part semester.

Assessment: two 2.5hr exam/sem, 4 assignments/sem, 2 prac
reports, microlab (report & test)/sem.

The lecture course includes the following topics:
introductory electrodynamics*, physical optics* and
optics for communication, quantum physics, and solid
state devices. The topics marked with (*) are offered at
both advanced and normal levels. Entry to the
advanced streamis restricted to students who achieved
a grade of Credit or better in Physics 1 (or equivalent).
The principal difference between the two streams is
that material is covered in greater depth and at a
higher level of abstraction in the advanced stream.

Computational physics is taught in two-hour
sessionsinaPC-based computinglaboratory. Sessions
are held once per week for ten weeks in second
semester only. The material for this course is drawn
from one of the concurrent lecture courses (quantum
physics). Students work in teams of three. Each team
does a short project in the last two sessions and
submits a short report. There is also a one-hour test
which is administered individually.

Experimental physics is taught as a laboratory
course of four-hour sessions for most of the year, and
includes experiments in the areas of instrumentation,
quantum physics and properties of matter. The course
is based on mastery of the material* with marks
awarded on completion of each experiment.
Assessment is also based on reviews of the students'
logbooks and writtenreports on selected experiments.

Full details of course structure, content and
assessment are provided in the handbook Information

for Students available at the time of enrolment.

Textbooks

R EisbergandR.Resnick Quantum P/zysicso/Atoms, Molecules,
Solids, Nuclei, and Particles (Wiley, 1985)

D.J. Griffiths Introduction to Electrodynamics (Prentice Hall,
1989)

Reference books
E. Hecht Optics (Addison-Wesley, 1987)

U2.031 Chemistry 2E 12 units
Intermediate elective course. Acceptable alternative to
the core course U2.030 Chemistry 2 for the degree in
Chemical Engineering.

Griffiths Introduction to Electrodynamics (Prentice-Hall, 1989)]\4'””‘1] ly exclusive with: any other Intermediate courses in

Reference books
Hecht Optics 2nd edn (Addison-Wesley, 1987)

Pierrot Semiconductor Fundamentals (Addison-Wesley, 1983)

U2.021 Physics 2EE 12 units

Intermediate core course for the degree in Electrical
Engineering.

Mutually exclusive with: U2.020 Physics 2

Chemistry.

Prerequisites.: Either U1.030 Chemistry 1 or both U1.031
Chemistry IE and U1.032 Chemistry IE Supplementary;
U1.000 Mathematics 1.

Classes:

Lectures: 26 lectures in inorganic chemistry, 34 lectures in
organic chemistry, 29 lectures in physical and theoretical
chemistry given at the rate of 3-4 lectures per week
throughout the year.



Practical work: One 3hr session per week for 24 weeks,
consisting of 9 weeks in physical chemistry and 9 weeks in
inorganic chemistry, followed by 6 weeks in organic
chemistry during weeks 5 to 10 of Sem 2. Students must
ensure that one afternoon per week, free from other practical
work commitments, is available for practical work. The
particular afternoon will be allocated by the School of
Chemistry.

Assessment: Consult the School of Chemistry.

Syllabus  summary: See the fully detailed booklet

available at the School of Chemistry.

Registration: All students enrolling in Chemistry 2E must
register with the School of Chemistry by the Thursday in
orientation week.

Textbooks

Inorganic

Fritz and Scherik Qualitative Analytical Chemistry (Allyn and
Bacon, 1987)

Shriver, Atkins and Langford Inorganic Chemistry (Oxford,
1990)

Organic

Streitwieser andHeathcock/nfrodwcfron to Organic Chemistry
3rd edn (Collier Macmillan, 1985).

Physical/Theoretical

Atkins Physical Chemistry (O.U.P., 1990)

or

Moore Basic Physical Chemistry (Prentice-Hall, 1983)

Reference books

Physical/Theoretical

Banwell Fundamentals of Molecular Spectroscopy 2nd edn
(McGraw-Hill, 1972)

Barrow Introduction to Molecular Spectroscopy (McGraw Hill,
1972)

Lowe Quantum Chemistry (Academic Press)

Murrell et al. The Chemical Bond 2nd edn (Wiley)

Smith Basic Chemical Thermodynamics 2nd edn (O.U.P., 1977)

Yates Huckell Molecular Orbital Theory (Academic Press)

U2.033 Chemistry 2 Long 20 units

Intermediate elective course. Acceptable alternative to
the Intermediate core course U2.030 Chemistry 2 for
the degree in Chemical Engineering.

Mutually exclusive with: any other Intermediate courses in
Chemistry.

Prerequisites: Either U1.030 Chemistry 1 or both U1.031
Chemistry IE and U1.032 Chemistry IE Supplementary;
U1.000 Mathematics 1.

Classes:
Lectures: 27 lectures in inorganic chemistry, 44 lectures in
organic chemistry, 34 lectures in physical and theoretical
chemistry given at the rate of 4 lectures per week throughout
the year.

Practical work: A course of 6 hours per week throughout
the year, consisting of 9 weeks in each of inorganic, organic
and physical chemistry laboratories. Students must ensure
that two afternoons per week, free from other practical work
commitments, are available for practical work. The
particular afternoons will be allocated by the School of
Chemistry.

Assessment: Consult the School of Chemistry.

Syllabus ~ summary: the fully detailed booklet
available at the School of Chemistry.

See

Registration: All students enrolling in Chemistry 2 Long must
register with the School of Chemistry by the Thursday in
orientation week.

Textbooks

Inorganic

Fritz and Schenk Quantitative Analytical Chemistry (Allyn
and Bacon, 1987)

Shriver, Atkins and Langford Inorganic Chemistry (Oxford,
1990)

Organic

Streitwieser and Heathcocklntroduction to Organic Chemistry
3rd edn (Collier Macmillan, 1985)

Physical/Theoretical

Atkins Physical Chemistry (O.U.P., 1990) (recommended for
students intending to proceed to Senior Chemistry)

or

Moore Basic Physical Chemistry (Prentice-Hall, 1983)

Reference books

Physical/Theoretical

Banwell Fundamentals of Molecular Spectroscopy 2nd edn
(McGraw-Hill, 1972)

Barrow Introduction to Molecular Spectroscopy (McGraw Hill,
1972)

Lowe Quantum Chemistry (Academic Press)

Murrell et al. The Chemical Bond 2nd edn (Wiley)

Smith Basic Chemical Thermodynamics2nd edn (0.U.P.,1977)

Yates Huckell Molecular Orbital Theory (Academic Press)

U2.034 Chemistry 2 Auxiliary 8 units

Intermediate core course for the degree in Chemical
Engineering.

Mutually exclusive with: any other Intermediate courses in
Chemistry.

Prerequisites: Either U1.030 Chemistry 1 or both U1.031
Chemistry IE and U1.032 Chemistry IE Supplementary;
U1.000 Mathematics 1.

Classes:

A course of 58 lectures and 9 tutorials: 34 lectures in organic
chemistry, and 24 lectures and 9 compulsory tutorials in
physical and theoretical chemistry given at the rate of 2-3
contact hours per week in Sem 1, and 2 contact hours per
week in Sem 2.

Practical work: A course of 3 hours per week for 12 weeks
(the first 6 weeks of Sem 1 and weeks 5-10 inclusive in
Sem 2). Students must ensure that one afternoon per
week, free from other practical work commitments, is
available for practical work at the above times. The
particular afternoon will be allocated by the School of
Chemistry.

Assessment: Consult the School of Chemistry.

the fully detailed booklet
available at the School of Chemistry.

Syllabus  summary: See

Registration: All students enrolling in Chemistry 2 Auxiliary
must register with the School of Chemistry by the Thursday
in orientation week.

Textbook

Organic

Streitwieser and Heathcock Introduction to Organic Chemistry
3rd edn (Collier Macmillan, 1985)

Reference books

Physical/Theoretical

Atkins Physical Chemistry (O.U.P., 1990)

Moore Basic Physical Chemistry (Prentice-Hall, 1983)



U2.040 Computer Science 2 16 units
Mutually exclusive with: U2.042 Computer Science 2A,
U2.043 Computer Science 2B, and U2.041 Computer
Science 2EE.

Prerequisites: U1.040 Computer Science 1 and U1.000
Mathematics 1.

Classes: (4 lec, 2 tut, unsupervised practical work)/wk
throughout the year.

Assessment: Computer Science 2 is taught in four lecture

modules and two large programming project modules. Marks
will be awarded for each module on the basis of practical

exercises, assignments and the results of examinations held

at the end of the semester in which the module is taught. The
relative weighting of marks from these sources varies from

module to module, and will announced on course

noticeboards at the start of each semester. The final mark for

the course will be determined primarily by the weighted sum
of the module marks. However, students are required to

demonstrate reasonable proficiency in the material of each

module, as shown by satisfactory performance on both
examinations and practical work.

Module tide Semester Weight
Design and Data Structure (DDS) 1 20%
Computer Systems (CSys) 1 20%
Large Programming Project 1 (LPP1) 1 10%
Logic and Languages (LL) 2 20%
Programming Practice with Unix (PP) 2 20%
Large Programming Project 2 (LPP2) 2 10%

Information about modules:

Design and Data Structures
Classes: (21lec & 1 tut)/wkin Sem 1.

Topics: The main data structures (including the array,
linked list, binary tree, B-tree, hash table, heap,
adjacency matrix, and adjacency lists). Implementa-
tion, verification, analysis. Design of large programs
using data abstraction.

Textbook
J.H. Kingston Algorithms and Data Structures: Design
Correctness Analysis (Addison-Wesley, 1990)

Computer Systems
Classes: (2 lec & one 2hr.workshop)/wk in Sem 1.

Topics: The organisation of a computer central
processing unit (CPU) and the assembly and machine
language commands that controlit; two's complement
integers and floating point data and their operations
(the teaching will be through the vehicle of a particular
computer, the MIPS-2000). The low-level organisation
of system software including the organisation and
action of a simple compiler and its run-time environ-
ment, and the system call and interrupt handling
mechanisms.

Textbook ,
J. Hennessy and D. Patterson Computer Organization and
Design (Morgan Kaufmann, 1993)

Large Programming Project 1
Classes: a few introductory lectures, and unsupervised
laboratory work in Sem 2.

The large programming project implements a system
using the Pascal programming language and abstract
data types.

Note: This module is assessed partly by testing the
program and partly by a practical examination, held
during the normal examination period. A student
who has completed the project successfully should
find this exam straightforward.

Logic and Languages
Classes: (21lec & 1 tut)/wk in Sem 2.

Topics: Formal languages, grammars, automata,
circuits, logic; the relationships between these
formalisms. In particular regular languages, regular
expressions, finite-state automata, context-free
languages, push-downautomata,propositionallogic,
combinational circuits, sequential circuits, first-order
logic.

Textbook

A. Aho and J. Ullman Foundations of Computer Science
(Computer Science Press, 1992)

Programming Practice with Unix
Classes: (2lec & 1 tut)/wk in Sem 2.

Topics: Software development practice. C program-
ming; use of tools for software development (e.g. awk,
sh, sed).

Textbook
P.S. Wang An Introduction to ANSI C on UNLX (Wadsworth,
1992)

Large Programming Project 2
Classes: a few introductory lectures, and unsupervised
laboratory work in Sem 2.

The large programming project implements a system
using the C programming language and data
structures. The project gives students an opportunity
to develop their own system which meets a
requirements specification. Students will write user
and system documentation and will justify the design
decisions they make. Students will be responsible for
devising a test suite which convincingly demonstrates
the effectiveness of their program.

Note: This module is assessed partly by testing the
program and partly by a practical examination, held
during the normal examination period. A student
who has completed the project successfully should
find this exam straightforward.

U2.041 Computer Science 2EE 14 units
Intermediate elective course for the degree in Electrical
Engineering. Superceded by combination of U2.042
and U2.043.

Mutually exclusive with: U2.040 Computer Science 2 and
U1.281 Computer Graphics.

Prerequisites: U1.040 Computer Science 1 and U1.000
Mathematics 1.

Classes and assessment: as for U2.040 Computer Science 2
except that students will be exempted from attendance at
the Digital Logic section of the course.

U2.042 Computer Science 2A 8 units

Intermediate core course for the degree in Electrical
Engineering.



Mutually exclusive with: U2.040 Computer Science 2, and
U2.041 Computer Science 2EE, and U1.281 Computer
Graphics.

Prerequisites: U1.040 Computer Science 1 and U1.000
Mathematics 1.

Classes: (2 lec, 1 tut, unsupervised prac work)/wk
throughout the year.

Assessment: Computer Science 2A is taught in two lecture
modules and one large programming project module. Marks
will be awarded for each module on the basis of practical
exercises, assignments, and the results of examinations held
at the end of the semester in which the module is taught.
The relative weighting of marks from these sources varies
from module to module, and will be announced on course
noticeboards at the start of each semester. The final mark
for the course will be determined primarily by the weighted
sum of module marks. However, students are required to
demonstrate reasonable proficiency in the material of each
module, as shown by satisfactory performance on both
examinations and practical work.

Module title Semester Weight
Design and Data Structure (DDS) 1 40%
Programming Practice with Unix (PP) 2 40%
Large Programming Project (LPPee) 2 20%

Information about each module:

Design and Data Structures
Classes. (21lec & 1 tut)/wkin Sem 1.

Topics: The main data structures (including the array,
linked list, binary tree, B-tree, hash table, heap,
adjacency matrix, and adjacency lists). Implementa-
tion, verification, analysis. Design of large programs
using data abstraction.

Textbook
J.H. Kingston Algorithms and Data Structures: Design,
Correctness, Analysis (Addison-Wesley, 1990)

Programming Practice with Unix
Classes: (21lec & 1 tut)/wk in Sem 2.

Topics: Software development practice. C program-
ming; use of tools for software development (e.g. awk,
sh, sed).

Textbook
P.S. Wang 4n Introduction to ANSI C on UNIX (Wadsworth,
1992)

Large Programming Project (ee)
Classes: a few introductory lectures, and unsupervised
laboratory work in Sem 2.

The large programming project implements a system
using the C programming language and data
structures. The project gives students an opportunity
to develop their own system which meets a require-
ments specification. Students will write user and
system documentation and will justify the design
decisions they make. Students will be responsible for
devising a test suite which convincingly demonstrates
the effectiveness of their program.

Note: This module is assessed partly by testing the
program and partly by a practical examination, held
during the normal examination period. A student
who has completed the project successfully should
find this exam straightforward.

U2.043 Computer Science 2B 6 units
Intermediate elective course for the degree in Electrical
Engineering.

Mutually exclusive with: U2.040 Computer Science 2, U2.041
Computer Science 2EE, and U3.561 Computer Architecture,
and U1.281 Computer Graphics.

Prerequisites: U1.040 Computer Science 1 and U1.000
Mathematics 1.

Corequisites: U2.042 Computer Science 2A.

Classes: (2 lec, 2 lab or 1 tut, unsupervised prac work)/wk
throughout the year.

Assessment: Computer Science 2B is taught in two lecture
modules. Marks will be awarded for each module on the
basis of practical exercises, assignments and the results of
examinations held at the end of the semester in which the
module is taught. The relative weighting of marks from
these sources varies from module to module, and will be
announced on course noticeboards at the start of each
semester. The final mark for the course will be determined
primarily by the weighted sum of module marks. The final
mark for the course will be determined primarily by the
weighted sum of module marks. However, students are
required to demonstrate reasonable proficiency in the
material of each module, as shown by satisfactory
performance on both examinations.and practical work.

Module title Semester Weight
Computer Systems (CSys) 1 50%
Logic and Languages (LL) 2 50%

Information about each module:

Computer Systems
Classes. (2 lec & 2hr workshop)/wk in Sem 1.

Topics: The organisation of a computer central
processing unit (CPU) and the assembly and machine
language commands thatcontrol it; two's complement
integers and floating point data and their operations
(the teachingwill be through the vehicle of a particular
computer, the M3PS-2000). The low-level organisation
of system software including the organisation and
action of a simple compiler and its run-time environ-
ment, and the system call and interrupt handling
mechanisms.

Textbook
J. Hennessy and D. Patterson Computer Organisation and
Design (Morgan Kaufmann, 1993)

Logic and Languages
Classes: (21lec & 1 tut)/wkin Sem 2.

Topics: Formal languages, grammars, automata,
circuits, logic; the relationships between these
formalisms. In particular regular languages, regular
expressions, finite-state automata, context-free
languages, push-down automata prepositional logic,
combinational circuits, sequential circuits, first-order
logic.

Textbook

A. Aho and J. Ullman Foundations of Computer Science
(Computer Science Press, 1992)

U2.050 Geology 2 16 units

Intermediate elective course for the degree in Civil
Engineering.



Prerequisite: U1.050 Geology 1.

Classes: (4 lec and two 2hr prac)/wk throughout the year.
Also 2 compulsory field excursions, each of about one
week's duration, in late February and in July.

Assessment: exams in June and November. Field reports.

Syllabus summary: This course presents a theoretical
and practical development of basic subject matter
encountered in the Junior course and introduces some
fresh topics. It includes crystal chemistry, optical
mineralogy, geochemistry, metamorphic, igneous and
sedimentary petrology, structural geology,
stratigraphy, applied palacontology, palacoecology,
geochronology, ore rocks, fuels, petrophysics,
geological and geophysical methods.

Registration and Noticeboards: Students taking this course
must register with the Department of Geology and
Geophysics during orientation week. They should also
consult the noticeboards in the foyer and corridor of the
Edgworth David Building regularly.

U2.052 Engineering Geology 2 5 units
Intermediate core course for the degree in Civil
Engineering, unless the course U2.050 Geology 2 has
been completed.

Mutually exclusive with: U2.050 Geology 2, U2.052
Engineering Geology B.

Prerequisites: either U1.050 Geology 1 or U1.051 Engineering

Geology 1.
Corequisites: nil.

Classes: lec: 26hrs, lab: 3%hrs. Field excursions in the Sydney
region, as appropriate.

Course objectives: To introduce and emphasise the role of
geology in civil engineering projects.

Expected outcomes: Students should gain an appreciation of
the importance of geology in the planning and execution of
civil engineering projects, and be able to apply their

knowledge of geology to the solution of soil and rock
engineering problems.

Assessment: Practical laboratory work plus one 3hr exam at
the end of the semester. Assignment work may also be
included in the final assessment, as advised at the
commencement of the course.

Syllabus summary: Application of geological principles
and practices to solving problems in civil engineering.
Surface and sub-surface geological, geophysical and
remote sensing techniques for evaluation of ground
conditions. Introductory rock mechanics, clay
mineralogy and behaviour. Natural materials for
construction purposes.

Reference books

F.C. Beavis Engineering Geology (Blackwell)

A.B.A. Brink Engineering Geology of South Africa

P.J.N. Pells (ed.) Engineering Geology of the Sydney Region
(Balkema)

Library classifications: 552,624.15

U2.065 Biochemistry 2 16 units

Intermediate elective course for the degree in Chemical
Engineering.

Prerequisite: U1.030 Chemistry 1 or both U1.031 Chemistry

IE and U1.032 Chemistry IE Supplementary.
Corequisite: 8 units of Intermediate Chemistry.
Classes: (3 lec and 6hr prac)/wk throughout the year.

Assessment: one 3hr theory exam at end of each sem; one
2hr theory of prac exam at end of each sem; prac reports.

Syllabus summary.: Protein structure and function.
Enzymes. Nucleic acid and protein synthesis. Detailed
study of carbohydrate, fatty arid and amino acid
metabolism. Electron transportand generation of ATP.
Metabolic integration and control of metabolism.

Registration: Students taking this course must register with
the Department of Biochemistry during orientation week.

Textbooks
Stryer Biochemistry 3rd edn (Freedman, 1988)
Schaum Outline of Biochemistry (McGraw-Hill, 1988)

U2.066 Biochemistry 2 Auxiliary 8 units
Intermediate elective course for the degree in Chemical
Engineering.

Prerequisite: U1.030 Chemistry 1 orbothU1.03 1 Chemistry
IE and U1.032 Chemistry IE Supplementary.

Corequisite: 8 units of Intermediate Chemistry.

Classes: 3 1lec/wk throughout the year plus audiovisual work
at convenient times.

Assessment: one 3hr exam at end of each sem.

Syllabus summary: Protein structure and function.
Enzymes. Nucleic acid and proteinsynthesis. Detailed
study of carbohydrate, fatty acid and amino acid
metabolism. Electron transportand generation of ATP.
Metabolic integration and control of metabolism.

Registration: Students taking this course must register with
the Department of Biochemistry during orientation week.

Textbook
Stryer Biochemistry 3rd edn (Freeman, 1988)

U2.090 Asian Studies 1

Intermediate elective course.

8 units

Prerequisite: nil

Classes: one 2hr class/wk in the early evening throughout
the year and a 3-week full-time intensive course in the
July vacation. Attendance is required at all lectures and
classes.

Assessment: oral tests, written assignments, and one 2hr
written exam in each of June and November.

Syllabus summary: language study (75%), general
culture (15%), business culture (10%) for the country
chosen.

U2.210 Introduction to Materials 4 units
Intermediate core course for the degree in Civil
Engineering.

Mutually exclusive with: U1.210 Materials 1

Classes. lec: 40hrs and lab approx. 12hrs

Course objectives: To develop an understanding of the
microstructure and mechanical properties of metals,
ceramics, polymers and their composites.



Course outcomes: Ability to describe the influence of
microstructure of metals, ceramics, polymers upon their
strength, elastic, plastic and creep behaviour.

Assessment: one 3hr exam at end of course. Satisfactory lab
work is a requirement for passing the course and it is
included in the final assessment.

Syllabus summary: Microstructure and bonding of
metals, ceramics, polymers and composites and their
influence upon the mechanical properties of these
materials (i.e. strength, elasticity, plasticity, creep,
etc.).

Textbooks
To be advised

Reference books

van Vlack Materials for Engineering — Concepts and
Applications (Addison-Wesley, 1982)

Ashby and Jones Engineering Materials—An Introduction to

their Properties and Applications (Pergamon, 1981)

U2.261 Fluids 1 5 units
Intermediate core course for the degree in Civil
Engineering.

Mutually exclusive with: U3.261 Fluids 1.

Prerequisites: U1.000 Mathematics 1.

Corequisites. nil.

Classes: lec: 26hrs, lab/tut: 39hrs.

Course objectives: To develop an understanding of: patterns
of movement of fluid particles and associated force and
energy relationships; applications of basic concepts to cases
of fluids in containers and conduits.

Expected outcomes: Students should gain the ability: to
determine fluid movements and forces in pipes and open
channels and around bodies in fluid streams.

Assessment: one 3hr exam covering the whole syllabus at
the end of semester. Satisfactory laboratory and tutorial
erformance is also a requirement. Credit will be given for

Flinn and Trojan Engineering Materials and theirApplications]aboratory and tutorial submissions, as indicated at the

(Houghton-Miflin, 1981)

commencement of the course.

Wulf et al. The Structures and Properties of Materials Vols I to

IV (Wiley, 1965)
Ralls et al. Introduction to Materials Science (Wiley, 1976)

Syllabus summary: Equations of motion. Velocity
patterns. Flow similitude and models. One-

Jastrzebski The Nature and Properties of Engineering Materiallimensional flow principles. Flow measurements.

(Wiley, 1977)

Library classification: U620.11-19, U668.4, U669 (Fisher
Library)

U2.221 Structural Mechanics 5 units

Intermediate core course for the degree in Civil
Engineering.

Mutually exclusive with: U2.220 Structures 1.

Prerequisites: U1.000 Mathematics 1, U1.010 Mechanics I[E
and U1.220 Statics.

Corequisites: nil.
Classes.: lec: 39hrs, tut: 26hrs.

Course objectives: To provide a basic understanding of the
principles of elementary stress and stiffness analyses of
simple structural elements under static loading and to be
able to use these principles to analyse simple structural
elements using hand computation methods.

Expected outcomes: Proficiency in basic methods of simple
structural analysis and interpretation of results.

Assessment: class assignments and one 3hr closed-book exam
covering the whole syllabus at the end of semester.

Syllabus summary: Review ofbasic statics; elementary
elasticity, geometric properties of plane areas, axial
loading, flexure in beams, shear stresses in beams,
uniform torsion, bending deflections, elementary
instability, influence lines, triangulated frames and
trusses, combined stresses, continuum mechanics —
stresses and strains in 2D, failure theories for materials.

Textbook
Megson Strength of Materials for Civil Engineering 2nd edn
(Amold)

Reference books

Gordon Structures (Penguin, 1978)

Shanley Mechanics of Materials student edn (McGraw-Hill,
1967)

Library classification: U624.17 (Fisher Library)

Viscous and turbulent flow. Resistance to flow of
fluids. Flow in closed conduits. Open channel flow.

Textbooks

Hydraulics Data Sheets (School of Civil and Mining
Engineering, University of Sydney)

Rouse Elementary Mechanics of Fluids (Dover)

or

Streeter and Wylie Fluid Mechanics (McGraw-Hill)

or

Douglas, Gasiorek and Swaffield Fluid Mechanics (Pitman)

or

Vennard and Street Elementary Fluid Mechanics (Wiley)

Library classification: 532

U2.272 Engineering Communications 1

2 units
Intermediate core course for the degree in Civil
Engineering.

Prerequisite: nil.
Corequisite: nil.
Classes: lec: 12hrs, discussion/oral presentation: 14hrs.

Course objectives: To develop effective written and oral
communication skills.

Expected outcomes: Ability to make written and oral
presentations on topics of general, technical and/or social
significance to small peer groups.

Assessment: based on three written reports and three oral
presentations. Extra credit for some or all oral presentations
may be given for verifiable public speaking activities with
the students' section of the Institution of Engineers,
Australia, the University of Sydney Debating Society or
equivalent organisation. Students are encouraged to engage
in these activities.

Syllabus summary: 12 hours of lectures on effective
report writing and oral presentation. Written reports
and oral presentation on three topics of general,
technical and/or social significance of 5, 10 or 15
minutes' duration. Oral presentation in groups of



eight students in a lecture or round-table discussion
format.

Reading material
According to chosen topic in consultation with academic
staff

U2.290 Structural Design 4 units

Intermediate core course for the degree in Civil
Engineering.

Mutually exclusive courses: nil.

Prerequisites: U1.000 Mathematics 1, U1.010 Mechanics IE
and U1.220 Statics.

Corequisites: U2.221 Structural Mechanics.
Classes: lec: 26hrs, design classes: 26hrs.

property of substances, 1st law of thermodynamics,
control mass and control volume analysis of power
and refrigeration cycles; thermal efficiency, entropy
and 2nd law of thermodynamics, reversible and
irreversible processes, isentropic efficiency,

(b) Fluids — fluid properties, pressure, shear,
hydrostatics, forces, moments, buoyancy, stability,
continuity equations, streamlines, Euler, Bernoulli
equations, linear momentum, propulsion, angular
momentum, turbomachinery, dimensional analysis,
boundary layers, pipe flow and friction.

Semester 2—

Kinematics of bodies; frames of reference, velocity
and acceleration; angular velocity and acceleration;
rotating frame of reference; relative velocity and
acceleration; gyroscopic acceleration. Kinetics of rigid

Course objectives: To provide a basic understanding of designbodies;linearinornenturnandEuler'sfirstlaw;angular

concepts and the design of steel and concrete elements to
current code criteria.

Expected outcomes: Proficiency in the design of simple
structural elements in steel and concrete.

Assessment. design class assignments and one 3hr closed-
book exam covering the whole syllabus on steel and concrete
design at the end of semester.

Syllabus summary

Textbooks
SAA HB2.2 — Australian Standards for Civil Engineering
Students: Part 2: Structural Engineering

or

SAA AS4100 — Steel Structures Code

SAA AS3600 — Concrete Structures Code and

SAA AS1170 — Loading Code, Parts land I1

Buckle The Elements of Structures 2nd edn (Pitman
International)

Schodek Structures (Prentice-Hall)

Reference books

momentum and Euler's second law; centre of mass;
moments of inertia; parallel-axis and parallel-plane
theorems; principal axes and principal moments of
inertia; rotation about an axis; impulse and
momentum; work and energy; kinetic and potential
energies. Applications to orbital and gyroscopic
motion. Planar mechanisms; linkages; mobility; instant
centres of rotation; Kennedy's theorem, velocity and
acceleration polygons. Introduction to Lagrangian
methods.

Reference books
Smith and Smith Mechanics 2nd edn (Wiley, 1990)

Mabie and Reinholtz Mechanisms and Dynamics of Machinery

4th edn (Wiley, 1987)
Shigley and Vicker Theory of Machines and Mechanisms
International Edn (McGraw-Hill, 1981)

U2.411 Introductory Thermodynamics
4 units

Cowan The Design ofReinforced Concrete student edn (Sydney Intermediate core course for the degree in Aeronautical

U.pP)
Ferguson Reinforced Concrete Fundamentals student edn
(Wiley)

Engineering.

Mutually exclusive with: U2.410 Mechanical Engineering 2.

Gordon Structures—or Why Things Don't Fall Down (Pelican) prerequisites: U1.000 Mathematics 1; and either U1.410

Park and Paulay Reinforced Concrete Structures (Wiley)

Mechanical Engineering 1 or Ul.710 Aeronautical

Trahair and Bradford Behaviour and Design of Steel Structuresgngineering 1.

2nd edn (Chapman and Hall)
Warner, Rangan and Hall Reinforced Concrete (Pitman)

Library classification: U624.182: U624.183 (Fisher Library)

U2.410 Mechanical Engineering 2 10 units
Intermediate core course for the degree in Aeronautical,
Mechanical and Mechatronic Engineering.

Mutually exclusive with: U2.412 Engineering Dynamics 2.

Prerequisites: U1.000 Mathematics 1 and either U1.410
Mechanical Engineering 1 or Ul.710 Aeronautical
Engineering 1.

Classes: (3 lec and one 3hrlab or tut)/wk in Sem 1 and (2 lec
and one 3hr lab or tut)/week in Sem 2.

Assessment: one 3hr exam at end of Sem 1; one 2hr exam at
end of Sem 2; and associated coursework over course.

Syllabus summary:
Semester 1—
(a) Thermodynamics — concepts, work and heat,

Classes: (2 lec and one 3hr lab/tut)/wkin Sem 1.

Assessment: one 2hr exam at end of Sem 1 and associated
coursework over course.

Syllabus summary: Thermodynamics—concepts, work
and heat, property of substances, Ist law of
thermodynamics, control mass and control volume
analysis of power and refrigeration cycles; thermal
efficiency, entropy and 2nd law of thermodynamics,
reversible and irreversible processes, isentropic
efficiency.

Textbook
Van Wylen and Sonntag Fundamentals of Classical
Thermodynamics Sl edn (Wiley)

U2.412 Engineering Dynamics 4 units
Intermediate core course for the degree in Aeronautical
Engineering.

Mutually exclusive with: U2.410 Mechanical Engineering 2.



Prerequisites: UL.O00 Mathematics 1; and either U1.410
Mechanical Engineering 1 or Ul.710 Aeronautical
Engineering 1.

Classes. (2 lec & one 3hr lab or tut)/wk in Sem 2.
Assessment: exam at end of Sem 2.

Syllabus summary: Kinematics of bodies; frames of
reference, velocity and acceleration; angular velocity
and acceleration; rotating frame ofreference; relative
velocity and acceleration; gyroscopic acceleration.
Kinetics ofrigid bodies; linearmomentumand Euler's
first law; angular momentum and Euler's second law,
centre of mass, moments of inertia; parallel-axis and
parallel plane theorems; principal axes and principal
moments of inertia; rotation about an axis; impulse
and momentum, work and energy; kinetic and
potential energies. Applications to orbital and
gyroscopic motion. Planar mechanisms; linkages;
mobility; instant centres of rotation; Kennedy's
theorem; velocity and acceleration polygons.
Introduction to Lagrangian methods.

Reference books
Smith and Smith Mechanics 2nd edn (Wiley, 1990)

Mutually exclusive with: U2.441 Mechanical Design 1A and
U2.443 Mechatronic Design 1.

Prerequisite: nil.

Corequisites: U2.700 Mechanics and Properties of Solids 1 or
U2.417 Introductory Mechanics and Materials.

Classes: (4 lec/tut, one 2hr and one 3hr drawing office
sessions)/wk in Sem 2.

Assessment: assignments and quizzes.

Syllabus summary:
(a) Machine Drawing—freehand sketching of machine
components. Drafting techniques and standard
drawing methods. Orthogonal projections and
sections. Dimensioning, tolerancing, conventional
symbols, detail and assembly drawings and descriptive
geometry.
(b) Machine Design — engineering innovation,
creativity. Teamwork. Design process, problem
specification, conceptual techniques and design
evaluation. Ergonomic manufacturing and assembly
considerations.

Detail design of components including: design
loads, failure and factor of safety; calculation approach

Mabie and Reinholtz Mechanisms and Dynamics of Machinery,, 4 presentation conventions; stress effects in shape

4th edn (Wiley, 1987)
Shigley and Vicker Theory of Machines and Mechanisms
International Edn (McGraw-Hill, 1981)

U2.417 Introductory Mechanics and
Materials 8 units

Intermediate core course for the degrees in Mechanical
and Mechatronic Engineering.

Mutually exclusive with: U1.210 Materials 1; U1.650 Materials

and Corrosion; U1.710 Aeronautical Engineering 1; U2.700
Mechanics and Properties of Solids 1 and U2.701 Mechanics
of Solids 1.

Prerequisite: U1.000 Mathematics 1.
Classes: (5 lec and 3hrs tut)/wk in Sem 1.

Assessment.: one 3hr exam at end of Sem 1 plus assignment
work.

Syllabus ~ summary:  Materials  classification;
understanding materials properties and their relation
to structure as a function of forrning methods and
treatment process; materials behaviour in service;
selection criteria for engineering applications.
Properties of engineering materials. Simple stress
systems and material response in tension and shear.
Elasticandinelasticbehaviour. Relation of mechanical
behaviour to structure. Fracture and toughness.
Materials and corrosions.

Textbooks

Crandall et al. An Introduction to the Mechanics of Solids 2nd

edn (McGraw-Hill, 1978)

definition and material selection; introduction to
engineering hardware including fasteners, bearings
and mechanical power transmission. Introduction to
involute gears and gear trains (including epicyclic).
(c) Mechatronic Design — Introduction to design of
mechatronic systems. Elements of mechatronic
systems; actuators, sensors, interfacing electronics.
Industrial examples.

Textbooks
Boudny Engineering Drawing (McGraw-Hill)
Shigley Mechanical Engineering Design (McGraw-Hill)

U2.441 Mechanical Design 1A 6 units

Intermediate core course for the degree in Aeronautical
Engineering.

Mutually exclusive with: U2.440 Mechanical Design 1.
Prerequisite: nil.

Corequisite: U2.700 Mechanics and Properties of Solids 1 or
U2.417 Introductory Mechanics and Materials.

Classes: (2 lec and one 2hr and one 3hr drawing office
sessions)/wk in Sem 2.

Assessment: assignments and quizzes.

Syllabus summary:

(a) Machine Drawing — Freehand sketching of
machine components. Drafting techniques and
standard drawing methods. Orthogonal projections
and sections. Dimensioning, tolerancing, conventional
symbols, detail and assembly drawings and descriptive

Ashby and Jones Engineering Materials 1 — An Introduction geometry.

to their Properties and Applications (Pergamon, 1981)

Ashby and Jones Engineering Materials 2— An Introduction
toMicrostructures, ProcessingandDesign(Pergamon, 1986)

U2.440 Mechanical Design 1 8 units

Intermediate core course for the degree in Mechanical
and Mechatronic Engineering.

(b) Machine Design — Engineering innovation,
creativity. Teamwork. Design process, problem
specification, conceptual techniques and design
evaluation. Ergonomic manufacturing and assembly
considerations.

Detail design of components including: design
loads, failure and factor of safety; calculation approach



and presentation conventions; stress effects in shape
definition and material selection; introduction to
engineering hardware including fasteners, bearings
and mechanical power transmission. Introduction to
involute gears and gear trains (including epicyclic).

Textbooks
Boudny Engineering Drawing (McGraw-Hill)
Shigley Mechanical Engineering Design (McGraw-Hill)

U2.443 Mechatronic Design 1 2 units

Intermediate core course for Mechanical/Mechatronic
Engineering students doing the Bachelor of
Engineering/Bachelor of Science double degree.

Mutually exclusive with: U2.440 Mechanical Design 1.
Prerequisite: nil.

Corequisite: U2.441 Mechanical Design 1A.

Classes: (one 2hr lec/tut)/wk in Sem 2.

Assessment: assignments and quizzes.

Syllabus ~ summary: Introduction to design of
mechatronic systems. Elements of mechatronic
systems; actuators, sensors, interfacing electronics.
Industrial examples.

U2.471 Introductory Mechatronics 6 units
Intermediate core course for the degree in Mechanical
Engineering (Mechatronics).

Mutually exclusive with: U2.501 Basic Electrical Engineering
2; U2.510 Electrical Engineering 2; and U3.500 Industrial
Electronics.

Prerequisite: U1.410 Mechanical Engineering 1.
Corequisite: U2.504 Electrical and Electronic Engineering.
Classes: (3 lec and one 3hr lab/tut)/wk in Sem 2).

Assessment.: one 2hr exam at end of Sem 2 plus lab reports
and mid-semester tests.

Syllabus summary:
Circuit theory. Linear network analysis: complex
frequency representation; complete response; special
circuits; complex power; network functions; stability.
Aspects of machine control: review of electric mo tor
types (DC and SC) and their characteristics; protection
of machines: thermal overload switches, relays, fuses,
circuit breakers and electronic protection; electronic
control: SCRs, Triacs, GTOs, IGBTs. Controlled
rectifiers and inverter circuits; harmonics, power factor;
application of power control to electric motor drives.
Digital systems: concepts in digital design;
combinational circuit design; sequential circuit design;
algorithms and architectures; design decisions and
implementation; computer aids and design process.

U2.502 Electrical Technology 4 units
Intermediate core course for the degrees in Chemical
and Aeronautical Engineering.

Mutually exclusive with: U1.500 Introductory Electrical
Engineering for Civil Engineers, Ul.510 Electrical
Engineering 1, U2.471 Introductory Mechatronics, U2.500
Basic Electrical Engineering 1, U2.501 Basic Electrical
Engineering 2, U2.510 Electrical Engineering 2.

Prerequisite: U1.000 Mathematics 1.

Classes: (2 lec/wk and nine 3hr tut/lab sessions) for one
sem.

Assessment: one 2hr exam at end of sem; lab reports; and
mid-sem tests.

Syllabus summary: Basic AC and DC circuits.
Elementary electronics. Operational amplifiers. Diodes
and transistors. Electromechanical energy conversion.
Principles of electric energy generation and
distribution. Elementary digital systems.

U2.504 Electrical and Electronic
Engineering 6 units
Intermediate core course for the degrees in Mechanical
and Mechatronic Engineering.

Mutually exclusive with: U3.500 Industrial Electronics, U2.510
Electrical Engineering 2.

Prerequisite: U1.410 Mechanical Engineering 1.
Classes: (3 lec & 3hrs lab/tut)/wkin Sem 1.

Assessment: one 3hr exam at end Sem 1 plus lab reports and
mid-semester tests.

Syllabus summary: Polyphase energy generation. Three
phase systems. Star and delta connected systems.
Balanced and unbalancedloads.Magneticfields.Solenoid
and toroid. Magnetic circuit calculations. AC excitations
ofarnagnetic circuit. Magnetising curve. Hysteresis and
eddy current losses. Ideal and real transformers. Model
and phasor diagram of a transformer.

Principle of electromagnetic energy conversion.
Production of a rotating magnetic field. Principles of
AC machines. Synchronous machines. Induction
motors. Equivalent circuits. Slip-torque characteristics.
Methods of starting and speed control. DC machines.
Shunt-existed generator. Shunt- and series-connected
motors. Efficiency of DC machines.

Semiconductor devices: Diode, BJT and FET
characteristics. Small-signal models. Basic circuits.
Amplifiers and biasing; rectifiers. Linear power
supplies. Thyrisor devices, applications to motor
control.

Operational amplifiers: Characteristics, ideal and
real. Feedback. Design with op amps: inverting, non-
inverting and differential amplifiers; integrator and
differentiator; simple filters, comparator and Schmitt
trigger.

Digital electronics: Numbering systems. Gates and
combinational logic. Latches, synchronous and
asynchronous counters. Flip-flops and memory. TTL
and CMOS logic families. Practical design examples.

Microprocessor fundamentals: architecture of a
standard 8-bit microprocessor. Instruction set and
addressing modules. Assembly language
programming. Clock and reset circuits. Memory and
I/0 interfacing.

Textbooks
To be advised by Electrical Engineering

U2.510 Electrical Engineering 2 16 units
Intermediate core course for the degree in Electrical
Engineering.



Mutually exclusive with: U2.471 Introductory Mechatronics,
U2.502 Electrical Technology, U2.504 Electrical and
Electronic Engineering.

Prerequisite: U1.510 Electrical Engineering 1.

Corequisites: U2.000 Mathematics 2 or U2.001 Mathematics
2EE, and U2.020 Physics 2 or U2.021 Physics 2EE.

Classes: (5 lec/wk plus 36hrs of lab and 36hrs of tut)
throughout the year.

Assessment: two 2hr exams plus lab reports and assignments
in each sem.

Syllabus summary: The course consists of the following
six sections.

Intermediate electronics—Basics of semiconductors;
diodes; transistors; advanced transistor and FET
circuits; operational amplifiers.

Introductory circuit theory—Linearnetwork analysis;
complex frequency representation; complete response;
special circuits; complex power; network functions;
stability; transformers.

Engineering development and structure (1 lec per
week) — Engineering in history; early electrical
engineering; engineering in Australia; industry and
the economy; Australian economy in a world
context; electrical engineering and economic
development.

Intermediate electric power—Electric power circuit
calculations; magnetic circuit calculations; insulation;
transformers; power distribution; electromechanical
energy conversion.

Intermediate digital systems — Computer architec-
ture and assembly language programming; digital
systems; concepts in digital design; enabling
technologies; combinatorial circuit design; arithmetic
circuits; circuits with memory; sequential circuit
design; algorithms and architectures; design decisions
and implementation; computer aids and design
process.

Productinnovation—Theinnovationprocess;role of
the engineer in innovation; study of the engineer in
innovation; study of innovation.

U2.610 Chemical Engineering 2 8 units

Intermediate core course for the degree in Chemical
Engineering.

Prerequisite: U1.000 Mathematics 1.
Corequisite: U1.610 Chemical Engineering 1.

Classes: (2 lec and 1 tut)/wk throughout the year; plus 5 lab
sessions in Sem 2.

Assessment. lab reports; assignments; and 2 exam papers,
one at end of each sem.

Syllabus ~ summary: An integrated introductory
treatment of the transport of momentum, heat and
mass.

Fluid statics: application to pressure measurement
and forces on storage vessels. Inviscid flow theory:
application to flow measurement and enlargement
losses. Laminar flow of Newtonian fluids in pipes:
derivation of velocity profile, flow rate and frictional

loss. Turbulent flow in pipes: application of
dimensional analysis, friction factors; energy balances
for pipe flow systems. Pumps: theory of reciprocating
and centrifugal pumps; cavitation and NPSH.

Heat conduction: rectilinear and cylindrical

geometry. Convection: concept and use of the heat
transfer coefficient. Dimensional analysis and
dimensionless correlations for heat transfer in pipe
flow. Natural convection. Simple heat exchangers.

Diffusion models and examples. Convection and

dilute diffusion. Diffusion coefficients in gases, liquids
and polymers. Mass transfer coefficients, interfacial
conditions. Dimensional analysis, correlations. Heat
and mass transfer analogies. Absorption of dilute and
concentrated vapours. Heat and mass transfer, wet-
bulb temperature.

Design competition

This is a light-hearted exercise in which students of
U2.610 Chemical Engineering 2 design, build and
operate a simple device to solve anunusual Chemical
Engineering problem. Past problems have included
the task of producing separated shell, yolk and white
fromawholeraw egg. A small entry feeis charged and
prizes are awarded.

Textbooks
Hewitt, Shire and Bott Process Heat Transfer (CRC Press,

Begel House, 1994)

Others as advised during classes

U2.611 Fundamentals of Environmental
Chemical Engineering
Intermediate core course for the degree in Chemical
Engineering.

Prerequisites: U1.000 Mathematics 1, U.031 Chemistry IE,
U1.610 Chemical Engineering 1.

4 units

Corequisites: U2.610 Chemical Engineering 2.

Classes. 4 hours (lectures and tutorials) per week for one
semester.

Assessment: tutorial assignments and one 2hr exam at end
of course.

Objectives: to acquaint the student with environmental
pollutants .and their effects; to introduce the application of
engineering concepts to the analysis of pollution problems
and their control; to introduce common processes and
technologies designed to reduce pollution or its impact on
the environment.

Syllabus summary: History of environmental pollution.
Introduction to environmental pollutants and their
regulation. Engineering concepts of importance to the
analysis and resolution of environmental problems.
Environmental transport processes. Environmental
processes of air pollutants. Air pollution source control
technologies. Environmental processes of water
pollutants. Water pollution source control tech-
nologies. Environmental processes of soil/sediment
pollutants. Soil/sediment pollution remediation and
control.

Textbook
Course notes (Department of Chemical Engineering) based

on: Reible Fundamentals of Environmental Engineering (in
preparation)



U2.612 Chemical Engineering Computations
4 units

Intermediate core course for the degree in Chemical

Engineering.

Prerequisites: U1.000 Mathematics 1, U1.630 Computing for

Chemical Engineers.

Corequisites: nil.

Classes: 4 hours (lectures and tutorials) per week for one
semester.

Assessment: tutorial assignments and one 2hr exam at end
of course.

Syllabus summary: The need and role of numerical
computations in chemical engineering. Solution of
linear and non-linear algebraic equations. Numerical
differentiation and integration. Solution of ordinary
differential equations. Linear programming and
optimisation. Use of software packages. Review of
extension of first-year statistics and computing (with
an emphasis on chemical engineering applications).

Textbook
Course notes (Department of Chemical Engineering)

U2.700 Mechanics and Properties of Solids 1
6 units

Intermediate core course for the degree in Aeronautical

Engineering.

Mutually exclusive with: U2.701 Mechanics of Solids 1 or

U2.417 Introductory Mechanics and Materials.

Prerequisite: U1.000 Mathematics 1.

Classes: (3 lec and one 2hr tut)/wk (plus three 3hr lab
sessions) in Sem 1.
Assessment: one 3hr exam at end of course.

Syllabus summary:

Mechanics of Solids — Concepts of equilibrium,
compatibility, stress and strain; study of internal stress
systems due to tension, bending, torsion and shear;
statistically determinate and indeterminate structural
elements; concepts of energy methods, displacement
analysis; simple buckling. Presentation and emphasis
based on type of structure common to mechanical,
aeronautical, mining and engineering in general.

Properties of Materials — Dislocation in materials;
heat treatment and metalworking processes; funda-
mentals of corrosion and oxidation.

Textbook
Fenner Mechanics of Solids (Blackwell Scientific Publication,
1989)

Reference books

There are about 30 different texts in the Engineering Library
with titles such as 'Strength of materials', 'Mechanics of
Solids' and 'Properties of Materials'. Students will see
from perusal of these, different ways of describing the
contents of this course

Bailey The Role of Microstructure in Metal (Metallurgical
Services, 1966)

Bailey Introductory Practical Metallography (Metallurgical
Services)

Bailey The Structure and Strength of Metals (Metallurgical
Services)

Fontana and Green Corrosion Engineering (McGraw-Hill, 1967)
Hull and Bacon Introduction to Dislocations (Pergamon, 1984)
John Understanding Phase Diagrams (Macmillan, 1974)
Popov Mechanics of Material's IS edn (Prentice-Hall, 1978)

Library classification: 620.11

U2.701 Mechanics of Solids 1 4 units

Intermediate core course for the degree in Chemical
Engineering.

Mutually exclusive with: U2.700 Mechanics and Properties
of Solids 1.

Prerequisite: U1.000 Mathematics 1.
Classes. (2 lec and one 2hr tut)/wk in Sem 1.
Assessment: one 2hr exam at end of course.

Syllabus ~ summary: Concepts of equilibrium,
compatibility, stress and strain; study of internal stress
systems due to tension, bending, torsion and shear;
statistically determinate and indeterminate structural
elements; concepts of energy methods, displacement
analysis; simple buckling. Presentation and emphasis
based on type of structure common to mechanical,
aeronautical, mining and Engineering in general.

Textbook
Fenner Mechanics of Solids (Blackwell Scientific Publication,
1989)

Reference books

There are about 30 different texts in the Engineering Library
with titles such as 'Strength of Materials', "Mechanics of
Solids' and 'Properties of Materials'. Students will see
from perusal of these, different ways of describing the
contents of this course

Bailey The Role of Microstructure in Metals (Metallurgical
Services, 1966)

Bailey Introductory Practical Metallography (Metallurgical
Services)

Bailey The Structure and Strength of Metals (Metallurgical
Services)

Fontana and Green Corrosion Engineering (McGraw-Hill,
1967)

Hull and Baconlintroduction to Dislocations (Pergamon, 1984)

John Understanding Phase Diagrams (Macmillan, 1974)

Popov Mechanics of Materials IS edn (Prentice-Hall, 1978)

Library classification: 620.11

U2.710 Fluid Mechanics 4 units

Intermediate core course for the degree in Aeronautical
Engineering.

Mutually exclusive with: U2.410 Mechanical Engineering 2.
Corequisite: none.

Classes: (1 lec/wk and associated tutorials) in Sem 1; (2 lec/
wk and associated tutorials) in Sem 2.

Assessment: one 1.5hr exam at end of Sem 1; one 2hr exam at
end of Sem 2.

Syllabus summary.: Properties of a fluid; definition of
pressure, temperature, density, viscosity, surface
tension, etc., perfect gas laws. Definition of a
continuum; Newtonian and non-Newtonian fluid
behaviour; flow similitude and governing non-
dimensional parameters; Reynolds number; Froude
number; Weber number; Mach number.



Fluid statics. Basic hydrostatic equations; buoyancys;
stability of  floatingbodies.Pressuremeasuringdevices;
barometers; manometers. Properties of the atmosphere.

Fluid dynamics. Conservation of mass, momentum
and energy equations. Continuity equation; Bernoulli
equation; Euler equation. Applications in flow rate
and velocity measuring devices; venturi; pitot-static
tube; orifice plate. Velocity potential equation for flow
modelling; internal flows, external flows around
immersed bodies and ground-water flows. Equations
for steady flow in open channels; calculation of free
surface; hydraulic jump; critical flow rate.

Viscosity and compressibility effects. Skin friction:
boundary layer flows; laminar and turbulent flows;
flow in pipes and ducts; friction losses. Speed of
sound of waves in a fluid medium; effects of Mach
number;introduction to supersonic flow; shock waves.

Reference books

Houghton and Brock Aerodynamics for Engineering Students

(Edward Arnold, 1988)

OwerandPankhurst77ieMeasMremento//4frFZoa;(Pergamon,
1977)

Sabersky, Acosta and Hauptmann Fluid Flow (Macmillan,
1989)

Streeter and Wylie Fluid Mechanics (McGraw-Hill, 1981)

U2.770 Engineering Computation 4 units
Intermediate core course for the degree in Aeronautical
Engineering.

Prerequisites: U1.280 Engineering Programming and U1.281
Computer Graphics.

Classes: 1 lec and one 3hr computer lab session per week in
Sem 2.

Assessment: one 2hr exam at the end of Sem 2 and computer
programming assignments during sem.

Syllabus summary:

Application of numerical solution techniques to solve
problems in engineering. Numerical techniques for
matrix multiplication; matrix inversion; solution of
simultaneous linear equations. Calculation of
eigenvalues and eigenvectors; discrete Fourier
transforms. Procedures for iteration; numerical
integration and differentiation. The sotirage of data in
efficientfile or memory structure; dataretrieval; sorting
algorithms. Randomnumbergenerationand statistical
analysis.

The use and evaluation of package software;
benchmarking; determination of limits and
applicability. Usage of spreadsheets, databases, word
processors, mathematical symbol manipulation;
CAD/CAM, graphing programs and engineering
analysis programs. Definitions for user-friendly
interfaces; output format requirements.

Students will be required to carry out programming
examples, in a variety of programming languages.
These sample applications will cover topics such as
the numerical solution of governing equations for
fluid statics and fluid dynamics; numerical calculations
of structural behaviour and force equilibrium;
numericalsimulationofmemotionofsimplekinematic
systems; numerical modelling of simple
thermodynamic cycles.

Reference books

Press et al. Numerical Recipes, the Art of Scientific Computing

(Cambridge Press, 1986)
The Student Edition of MATLAB (Prentice-Hall, 1992)

U2.800 Engineering Construction 1 4 units
Intermediate core course for the degree in Civil
Engineering and in Project Engineering and
Management (Civil). Elective course for other
branches.

Prerequisite: U1.000 Mathematics 1.
Classes: (lec: 26hrs and tut: 26hrs) for one sem.
Assessment: one 3hr exam at end of course and assignments.

Syllabus summary: Introduction to construction
engineering fundamentals. Techniques for analysis of
construction systems; productivity and cost
evaluation. Selection and evaluation of plant and
methods. Materials handling with special reference to
earth and rock moving.

Library classification: 624.068

U2.820 Engineering Economics 4 units
Intermediate core course for the degree in Project
Engineering and Management (Civil). Elective course
for other branches.

Prerequisite: nil.
Corequisite: U2.000 Mathematics 2.
Assessment: coursework and written, examination.

Syllabus summary: Engineering economy problems
and alternatives, the decision making process,
equivalence, discounted cash flow analyses,
introduction to depreciation accounting, inflation,
break-even analysis, probability in economy studies,
appraisal of public projects, introduction to risk
analysis.

U2.821 En