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Pre-Requisites 

The minimum pre-requisite for all subjects is that the student must have graduated 
with at least 24 credit points of 300-level Geology subjects. 

GEOL901 HISTORY OF GEOLOGICAL THOUGHT 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

Development through to the Wernerian and Huttonian schools of thought. 

Uniformitarian:.>in and catastrophism from Hutton, Buckland and Cuvier through 
Umbgrove, to the present spectrum of attitudes concerning these concepts. The 
influence of Lyell upon the eariy development of geological studies. Geosynclinal 
theory and continental drift from Hall, Dana, Taylor and Wegener to Hess, Dietz, 
Vine and Dewey and the plate tectonics theory. 

The influence of other disciplines on major strands of geological thought. Kelvin 
and the age of the earth. Jeffrey's effect on continental drift theory contrasted 
with the conclusions from studies of rock mjgnetism. 

Great problems and their "solut ion." The granite problem. The sudden appearance 
of Metazoa in the Phanerozoic. 

Strzelecki and Clarke and their successors. 

GEOL902 RECENT ADVANCES IN GEOLOGY 

Single Session Subject; 6 credit points (14hrs lectures and 14hrs tutorials) 
Assessments, and written examination at the end of session. 

Topics of current interest and significance. 

GEOL903 BIOSTRATIGRAPHY 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

Australian and, to a lesser extent, other sequences of special interest. 

Important faunal groups, assemblages and sequences, from the point of view of 
morphology, taxonomy, ecology, palaeogeography, correlation. 

Principles of, and recent developments in, correlation. 

GEOL904 ASPECTS OF COAL AND PETROLEUM GEOLOGY 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

Organic material in sediments, its origin, nature, biochemical and physico-chemical 
alteration. The influence of organic matter of geological factors such as the 
mineralogy of the host rock, the rate of alteration, the nature and intensity of 
stress fields. 

Artificial coalification, and the artificial generation of alkanes from coal and 
kerogen. 

The relation of alkane distribution of sediment extracts to coal rank. The vertical 
and lateral variation of coal rank in the interpretation of the sedimentation, 
thermal and structural history of basins. 
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GEOL905 MATHEMATICAL GEOLOGY 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

The quantitative approach in geology. Experimental design as applied to normal 
field activities. Recent case studies in applying mathematical methods. 

GEOL906 MINERAL PARAGENESIS 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

Metamorphic mineral paragenesis with examples of metamorphic fades. 

Thermodynamic considerations for equilibrium mineral assemblages. 

Patterns of igneous phenomena and crystal-liquid equilibria. 

GEOL907 ROCK MAGNETISM 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

Detailed study of remanent magnetizations - acquisition, stability, separation and 
relative importance. Influence of remanence in magnetic surveys. Use of reman-
ence - palaeomagnetism, history of the Earth's magnetic field, including reversals 
and multipoles, and the use of such data in broader geological and geophysical 
theory. The iron-titanium oxides in rock magnetism - especially in igneous rock 
types, effect of composition, oxidation and textural influences. Magnetic sus­
ceptibility anisotropy. 

GEOL908 SEDIMENTOLOGY 

Single Session Subject; 6 credit points (14 hrs lectures and 14 hrs tutorials) 
Assessments, and written examination at the end of session. 

The major sedimentary fades, their development and characteristics. The analysis 
of sedimentary assemblages and the synthesis of the results of analysis. Sedimen­
tary structures and their use in the interpretation of palaeoenvironments. 

GEOL950 THESIS 

18 credit poin ts 

GEOL981 COAL IN THE ENERGY PATTERN 

6 credit points 
Keywords: Coal resources, reserves, demand, assessment, feasibility, Hubbert's 
pimple, estimation, modelling. 

The historical pattern of energy use and the probable changes in the pattern form 
a basis for understanding the implications of the radical changes which are likely 
to occur in the medium term. System costs and man-power deployment for the 
coal industry are very different from those in the oil industry and present difficult­
ies in changing from an oil-based to a coal-based world energy budget. The lower 
calorific value and relatively high content of impurities in coal, together with 
the difficulties of handling solids mean that substitution by coal involves increas­
ed handling problems. 

Resources can only be considered as reserves if the probability of their existence 
has been established at an acceptable level of certainty and the coal can be ex­
tracted economically. With increasing maturity of exploration, reserves increase. 



DESCRIPTION OF SUBJECTS - GEOLOGY 157 

but can then decrease if additional "hazards" are discovered. Reserves calculation 
methods need to be understood in both geological and a commercial context. 

The historical patterns of exponential growth in energy use can lead, with a finite 
resource, to a production pattern which has been described by Hubbert. Modell­
ing techniques are useful in establishing possible future use and production 
patterns. The fate of past predictions will be examined. 

GEOL982 THE CONDITIONS OF PEAT FORMATION 

6 credit points 
Keywords: Vegetable matter, plant nutrit ion, peat accretion, moor ecology, 
bio-chemical co-l i f ication, macerals, microlithotypes, lithotypes, syn-depositional 
subsidence, seam-splitting, coal-measure lithology. 

This subject of the course is designed to convey conceptual parameters of coal 
formation as a basis for an understanding of exploratory and analytical methods. 
It begins with a discussion of the influence of vegetable matter, as source mat­
erial, on peat formation. Emphasis is put on the relationship between plant types 
and the resulting peat. A consideration of the source material serves also to de­
lineate the stratigraphic range within whxh coal deposits can be expected to 
occur. Plant nutritional aspects lead to an appreciation of moor types and various 
biotopes within the latter. Intimately linked with this aspect is the breakdown of 
vegetable matter into peat and later coal components, i.e. the development of the 
organo-petrographic constituents of coal. The concept of coal type (in contrast 
to coal rank) is discussed in conjunction with an introduction to coal petro-
graphic nomenclature and classification systems. The course is concluded with a 
discussion of peat and coal as integrated parts of a number of lithofacies models. 

GEOL983 COALIFICATION, COAL AND MINERAL ANALYSIS 

6 credit points 
Keywords: Coal rank and type, rank evaluation parameters, coking potential, 
liquid/gas yields, inherent, adventitious, syngenetic and epigenetic mineral matter, 
mineral origins, coal and mineral analytical methods. 

The second or physico-chemical stage of coalification leads to major changes in 
the physical and chemical properties of the macerals. These changes are rank 
dependent. Methods of assessing rank are related to their use in problem solving 
in geological and fuel technology studies. Rank change may be modelled math­
ematically and the results of modelling studies used to improve the understand­
ing of basin history. 

This subject is designed to cover also the types, compositions, origins and deposit-
ional controls of the mineral matter in coal. The concepts of inherent, adventit­
ious, syngenetic and epigenetic mineral matter in coal and its depositional controls 
will be related to their economic significances. The various analytical methods 
applied to the analysis and characterisation of organic and inorganic constitu­
ents of coal either separately or collectively, and coke, are discussed in relation 
to their principles of operation and the type, application and value of the an­
alytical data which result. 

The analytical methods involved are as follows: 

For coal: 

Proximate and ultimate analysis, reflectance and fluorescence measurement, 
apparent density, sizing and washability tests, ash fusion-point determinations 
(and mineral caused variations), plastometer and dilatometer tests, swelling 
index determinations. Gray King assays, Roga index and coking quality tests 
and photometry. 
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For minerals: 

Reflected light microscopy, point counting and use of various optical graticules, 
X-radiography, radio frequency and conventional mineral concentration tech­
niques, thermal analysis (DTA and DTG), X-ray diffraction. X-ray fluorescence, 
infra-red and atomic absorption spectroscopy, electron microprobe analysis, 
scanning electron microscopy and staining techniques. 

GEOL984 COAL-BASIN SETTING AND ANALYSIS 

6 credit points 
Keywords: Tectonic setting, plate tectonics, foredeep, intradeep, pericratonic 
coalfields, intracratonic coalfields, nontectonic coalfields, palaeo-current analy­
sis, lithofacies maps, structural analysis. 

This subject is divided into two parts - conceptual and analytical. In the first 
part of the geotectonic environment o* coal formation is dealt wi th. Concepts 
of plate tectonics are stressed by relating coal basins to settings near: 

(1) converging plate margins; 
(2) diverging plate margins; and 
(3) in midplate positions. 

In the second part analytical procedures are discussed and applied in the field 
as well as in the laboratory. Both methods of structural and sedimentary geology 
are used in order to unravel the history of a coal basin. Case histories are discussed 
and extensive use is made of the geological environment found in the vicinity of 
both centres of instruction. 

GEOL985 GEOLOGICAL AND GEOPHYSICAL EXPLORATION 

6 credit poin ts 
Keywords: Field geology, sampling, field geophysics, drill ing, logging, downhole 
logging, quality, feasibility, mine planning, mine exploration. 

An outline will be made of regional and detailed mapping and sampling of coal-
bearing basins and the structures within such basins. Geophysical techniques 
used in coal-bearing basins will be described, including such methods as seismic, 
gravity, magnetic, electrical and thermal methods - advantages and disadvantages 
of the techniques. A description will be made of various drill ing techniques and 
interpretation of drilling products, and downhole techniques in coal assessment 
studies. Quality assessment and feasibility studies will be discussed. The role of 
geological and geophysical exploration results as a guide to the planning of under­
ground and open cut mines and mine layouts will be discussed. A description 
will be made of the application of some geological and geophysical techniques 
in monitoring developments during mining. 

GEOL986 MINING COAL 

6 credit points 
Keywords: Mine layout, data collection, analysis, interpretation, stress history, 
strain analysis, design and planning, rock mechanics, structural analysis, strata 
control, gas emanations, geological hazards. 

The control of sedimentary and structural feataures on mine planning and lay­
out will be described. A description will be made of the collection, analysis 
and interpretation of data useful in coal mining. The influence and sediment­
ation, subsidence, l ithif ication, folding, faulting and igneous intrusions on stress 
in coal-bearing sequences will be discussed. Types of stress and strain likely to 
be encountered in a coal-mining program will be described. The measurement 
of strain in rocks and its analysis and interpretation in coal mining will be des­
cribed. Discussion of the design and planning of underground coal mine layout 
and extraction procedures will be complemented by discussion of the design 
and planning of open cut coal mines. Rock mechanics measurements will be 
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described, as well as other structural studies during coal mining, and the analy­
sis of such data in the control and monitoring of coal-mining development. 
Recognition of geological hazards will be discussed, as will strata control and 
mine-gas control. 

GEOL987 COAL UTILIZATION 

6 credit points 
Keywords: Preparation, grindability, washing, liberation, gasification, pyrolysis, 
solvent extraction, hydrogenation, carbonization, mesophase, coke structure, 
coke strength, combustion, ash properties. 

Coal Preparation. Coal, as mined, typically contains mineral matter which can 
be removed by washing processes which depend upon specific gravity differ­
ences or upon differing flotation behaviour. Grindability is primarily related 
to coal type and rank, with the tectonic history of the coal having some effects. 
Liberation at any given size is controlled by the form of the association of the 
mineral matter and the coal macerals. Liberation can be predicted from a know­
ledge of the forms of occurrence of the mineral matter. 

Reforming of coal into liquid or gaseous fuels presents a means of removing 
impurities in coal (minerals and sulphur in particular) and at the same time 
converting it into a state which is more easily handled. The processes of con­
version involves a loss in energy which ranges from about 30% to about 70%. 
Gasification processes are relatively insensitive to the properties of the coal and 
may be followed by the Fischer-Tropsch synthesis process to make liquid hydro­
carbons. Pyrolysis techniques can be modified to increase the yield of liquids but 
require coals of a restricted range of rank and type. Further they yield a char 
residue which is diff icult to handle and to use. Solvent extraction and hydro-
generation both require coals of a restricted range of type and rank, and present 
problems related to autocatalysis and the poisoning of introduced catalysts. 

Coals of suitable rank and type to through a plastic phase, when heated, which 
allows the development of a coke structure with vesicles and mesophase develop­
ment. The performance of a coke in a blast furnace is related to physical strength 
and to chemical reactivity. Blending of coals is used to improve the physical and 
chemical properties of coke. The concepts of rank and type are of great import­
ance in the design of blends and in the calculation of the effects which are likely 
to result from a given programme of blending. 

Combustion of coal to provide electric power is the fastest growing use for coal. 
The burning process of coal in a pulverized fuel burner is related to its petrograph-
ic composition. The nature and properties of the residual ash are related to the 
composition and associations of the inorganic constituents of the coal. Boiler 
fouling affects efficiency and is related to the petrology and chemistry of the 
coal. The disposal of ash is a major problem, but presents a challenge in terms 
of the potential use of the ash as a construction material. Sulphur and heavy 
metal emissions are subject to regulatory controls in many parts of the worid. 

GEOL 988 ENVIRONMENTAL ASPECTS 

6 credit points 
Keywords: Pollution, dusts, gas emissions, reclamation, mine subsidence, waste 
products, environmental impacts, alienation of resources and conflicts of inter­
est. 

The relationship of mining operations to communities, downstream pollution 
problems mineralogical composition and types of associated dusts, the com­
position of mine waters and stack emissions, the reclamation of mine sites, the 
effects of mine subsidence, the composition, uses and disposal of waste residues, 
environmental impact studies. Alienation of resources and conflicts of interest 
will be studied within the overall framework of coal mining and utilization. 
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GEOL989 THESIS 

30 credit points 

GEOL990 ADVANCED TOPICS IN GEOLOGY 

Double Session Subject; 48 credit points (12 hrs per week including 2 seminar 
hrs and some project work) 
Assessment: formal examinations, tests, assignments and where appiopriate, 
field and laboratory work. 

Students will take a selection of the following topics at advanced level. The 
selection of topics will be subject to the approval of the Chairman of Depart­
ment of Geology and will be subject to their availability in any given year. 

Topics from: 

Biostratigraphy, Chemical Geology, Coal Petrology, Correlation Methods, Crystall­
ography, Diagenesis, Economic Geology, Engineering Geology, Environmental 
Geology, Exploration Geochemistry, Exploration Geophysics, Geological Mapping, 
Geomagnetism, Geothermal Studies, Hydrocarbon Geology, Igneous Petrology, 
Industrial Mineralogy, Inorganic Geochemistry, Log Analysis, Metamorphic 
Petrology, Mineral Equilibria, Mineral Paragenesis, Mineralogy, Mining Geology, 
Mining Regulations, Numerical Methods in Geology, Oceanography, Organic 
Geochemistry, Organic Maturation, Organic Petrology, Palaeoecology, Palaeont­
ology, Quaternary Geology, Remote Sensing, Resource Assessment, Sedimentary 
Petrology, Sedimentology, Structural Geology, Thermal Regimes, Vulcanism. 

GROL999 MAJOR THESIS 

48 credit points 
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HISTORY AND PHILOSOPHY OF SCIENCE 

DIPLOMA IN HISTORY AND PHILOSOPHY OF SCIENCE 

The aim of this course is to enable graduates with a limited acquaintance with 
the history and philosophy of science and technology or the role of science and 
technology in contemporary society, to acquire an understanding of these subjects 
to a reasonably advanced level. The Diploma shall be subject to the University 
Regulations for the Award of Graduate Diplomas together with the following 
conditions. 

1. Candidates are required to complete subjects totalling 48 credit points 
from those listed in Schedule A under 'History and Philosophy of Science'. 
Of these at least 24 must be from 300-level subjects and the remainder 
from 200-level subjects. Subject to the joint approval of the Chairman of 
the Department of History and Philosophy of Science and the Chairman 
of the other department concerned, 12 credit points may be taken from 
suitable subjects listed in Schedule A under other Departments. 

2. A candidate may not include in his or her diploma programme any course 
component which substantially duplicates a subject or part of a subject 
previously passed by the candiciate as part of any degree or diploma already 
held or previously attempted. 

3. The selection of courses and the programme of study shall be approved 
by the Departmental Chairman. 

4. A full-time candidate shall normally complete the diploma in one academic 
year, a pan-time candidate in no less than two and no more than three 
academic years. 

5. Admission to candidature for the Diploma is on the recommendation of 
the Chairman of the Department of History and Philosophy of Science. 

HONOURS MASTER OF ARTS 

The Department of History and Philosophy of Science offers two separate Hon­
ours Masters programmes by coursework. The first is designed primarily for 
graduates who have a grounding in History and Philosophy of Science and who 
wish to pursue their studies at a higher level. The second programme is designed 
primarily for graduates with litt le or no HPS background, and centres on the new 
area of the study of technology in its socio-economic and political context. 

PROGRAMME 1 

Structure 

Students entering the programme with a degree in History and Philosophy of 
Science or a degree in another appropriate discipline at a standard below Honours 
Class I I , Division 2 (Category A) will be required to complete subjects with a 
value of at least 96 credit points. Those with an Honours degree in History and 
Philosophy of Science or its equivalent at a standard of Class 11, Division 2 or 
higher (Category B) will be required to complete subjects with a minimum value 
of 48 credit points. 

Category A 

Students are required to take their first 48 credit points from the following 
subjects: 

HPS910 Topics in History and Philosophy of Science A 
HPS911 Topics in History and Philosophy of Science B 
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Category B 

Category B students and Category A students who have successfully completed 
the first 48 credit points of the programme will select their subjects from the 
following: 

HPS901 Theory and Methods of History and Philosophy of Science 
HPS902 Advanced Topics in History and Philosophy of Science 
HPS903 Minor Thesis 
HPS999 Major Thesis 

Interdisciplinary Seminar 

All students are required to attend and contribute to a series of regular informal 
seminars and discussion meetings held within the Department of History and 
Philosophy of Science during Sessions 1 and 2. 

HPS910 TOPICS IN HISTORY AND PHILOSOPHY 
OF SCIENCE A 

Double session subject; 24 credit points (contact hrs per week: 4 hrs) 
Assessment: Essays and seminar papers 

Students will take a selection of topics appropriate to their field of special interest, 
subject to the approval of the Chairman of Department and to their availability 
in any year. 

HPS911 TOPICS IN HISTORY AND PHILOSOPHY 
OF SCIENCE B 

Double session subject; 24 credit poin ts (contact hrs per week: 4 hrs) 
Assessment: Essays and seminar papers 

Students will take a selection of topics appropriate to their field of special interest, 
subject to the approval of the Chairman of Department and to their availability 
in any year. Topics shall not include those studied in HPS910. 

HPS901 THEORIES AND METHODS OF 
HISTORY AND PHILOSOPHY OF SCIENCE 

12 credit points (contact hours per week: 3 hrs seminars) 
Assessment: Essays and Seminar papers. 

Historiography of the history of science; philosophy of history; structure and 
explanation of science; epistemological and social basis of scientific knowledge; 
research method. 

HPS902 ADVANCED TOPICS IN HISTORY AND 
PHILOSOPHY OF SCIENCE 

12 credit points (contact hours per week: 3 hrs) 
Assessment: Essays and Seminar papers. 

Students will study topics appropriate to their field of special interest, subject to 
the approval of the Chairman of Department. Topics shall not include those 
studied in HPS910 or HPS91 1. 

HPS903 MINOR THESIS 

24 credit points (contact hrs per week: 4 hrs) 
Assessment: Thesis 

A thesis embodying the result of an original investigation of a problem approved 
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by the Departmental Chairman under the supervision of a staff member. 

HPS999 MAJOR THESIS 

Double session; 48 credit poin ts 

PROGRAMME 2 

HONOURS MASTER OF ARTS IN THE AREA OF TECHNOLOGY AND SOCIAL 
CHANGE 

Introduction 

This programrr.t; offers a coherent set of courses in the new area of technology in 
its socio-economic and political context. 

Technology plays a central and crucial role in our society. Its social and economic 
implications are becoming increasingly important and contentious issues. This 
programme of post-graduate level courses is offered by the Department of History 
and Philosophy of Science to science, applied science, humanities and social science 
graduates who wish to further their understanding of the forces shaping technology 
and its social, economic and political dimensions in modern industrial society. 

The degree of Honours Master of Arts in the area of technology and social change 
has been designed for graduates without an extensive HPS background and is of 
particular relevance to those employed in government, administration and man­
agement, teaching and educational planning; and relevant to those more generally 
concerned with the social relations of technology. 

Structure 

Students entering the programme with a degree in History and Philosophy of 
Science or a degree in another appropriate discipline at a standard below Honours 
Class I I , Division 2 (Category A) will be required to complete subjects with a 
minimum value of 96 credit points. Those with an Honours degree in History and 
Philosophy of Science or its equivalent at a standard below Class I I , Division 2 
(Category B) will be required to complete subjects with a minimum value of 
48 credit points. 

Category A 

Students are required to take 60 credit points from the following subjects: 

HPS921 A Historical Introduction to Technology 12 cr. pts. 

HPS922 The Politics of Technological Change 12cr. pts. 

HPS923 Technology and the State 12 cr. pts. 

HPS924 Minor Thesis 24 cr. pts. 

and to select three of the following subjects (36 credit points): 

HPS931 Risk Assessment, Health and Safety 12 cr. pts. 

HPS932 The Organisation of Technological Change 12cr. pts. 

HPS933 Energy and Technological Development 12cr. pts. 

HPS934 Genetics and Technological Innovation 12cr. pts. 

HPS935 The Impact of Computers 12 cr. pts. 

HPS936 The Technology of Medicine and Health 12 cr. pts. 

HPS937 The Management of Technology 12cr. pts. 
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HPS938 Science, Technics and Technology 12 cr. pts. 

Category B 

Category B students are required to take 48 credit points from the following 
subjects: 

HPS921 A Historical Introduction to Technology 12 cr. pts. 

HPS922 The Politics of Technological Change 12cr .p ts . 

HPS923 Technology and the State 12cr. pts. 

HPS931 Risk Assessment, Health and Safety 12 cr. pts. 

HPS932 The Organisation of Technological Change 12 cr. pts. 

HPS933 Energy and Technological Development 12cr .p ts . 

HPS934 Genetics and Technological Innovation 12cr .p ts . 

HPS935 The Impact of Computers 12cr .p ts . 

HPS936 The Technology of Medicine and Health 12cr. pts. 

HPS937 The Management of Technology 12cr. pts. 

HPS938 Science, Technics and technology 12cr. pts. 

24 credit points must be taken from: 

HPS921 A Historical Introduction to Technology 12 cr. pts. 

HPS922 The Politics of Technological Change 12cr .pts . 

HPS923 Technology and the State 12cr. pts. 

Interdisciplinary Seminar 

All students are required to attend and contribute to a series of regular informal 
seminars and discussion meetings held within the department of History and 
Philosophy of Science during Sessions 1 and 2. 

Assessment 

Continuous Assessment by written assignments and seminar dissertations. 

Entry to Course 

Entry to the course will be dependent upon approval by the Departmental Chair­
man. 

Programme Determination 

Students wishing to enrol for this programme must have their proposed course 
of study approved by the Departmental Chairman. 

Details of Subjects 

HPS921 A HISTORICAL INTRODUCTION TO TECHNOLOGY 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

An investigation of the development of technology, the various forms it has 
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taken, its response to and effect on social and economic conditions from the 
eighteenth century onwards. 

HPS922 THE POLITICS OF TECHNOLOGICAL CHANGE 

Single Session subject; 12 credit points (2 lectures, 1 tutorial, 1 seminar per week) 

An examination of the social and physical impact of contemporary technological 
development, and the social constraints which guide and obstruct alternative 
paths of socio-technical development. 

HPS923 TECHNOLOGY AND THE STATE 

Single Session subject; 12 credit points (2 lectures, 1 tutorial, 1 seminar per week) 

Further development of analytic methods for the assessment of the impact of 
contemporary technological developments and analysis of problems associated 
with the construction and development of different socio-technical options. 

HPS924 MINOR THESIS 

24 credit points (contact hours per week: 4 hours) 

A thesis embodying the results of an original investigation of a problem approved 
by the Departmental Chairman under the supervision of a staff member. 

HPS931 RISK ASSESSMENT, HEALTH AND SAFETY 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

This subject investigates scientific and political aspects of environmental and 
occupational hazards, with special reference to contemporary Australia. Themes 
will include: concept of acceptable risk, public participation in decisions about 
risks, shaping of attitudes to risks, the social production of scientific knowledge. 
The course will draw on case studies which are currently being debated in Aust­
ralia: e.g. herbicides, asbestos, radiation, fuel additives. 

HPS932 THE ORGANISATION OF TECHNOLOGICAL CHANGE 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

The organisation and management of R & D, patterns of industrial innovation. 
State-subsidised technological development, assessing the costs and benefits of 
technology. 

HPS933 ENERGY AND TECHNICAL DEVELOPMENT 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

An examination of the social, economic and political factors which constrain 
the development and use of different energy technologies, and the limits that 
these place on other socio-technical choices. 

HPS934 GENETICS AND TECHNOLOGICAL INNOVATION 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

Topics include the history of molecular genetics and possible further develop­
ments; the study of techniques utilized by researchers and their exploitation in 
medicine and industry; discussion of the problems of assessing the effects of 
mutagenic agents. 
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HPS935 THE IMPACT OF COMPUTERS 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

The development, role and implications of computers, including applications in 
corporate decision-making, government planning, education, health-care, automa­
t ion, robotics, data processing, and implications for employment, education, 
social control and artificial intelligence. 

HPS936 THE TECHNOLOGY OF MEDICINE AND HEALTH 

Single Session subject; 12 credit points (contact hours per week: 3 hours) 

An examination of the increasing technological dependency and automation of 
diagnosis and treatment in modern medicine and health care; their socio-economic 
and political implications. 

HPS937 MANAGEMENT OF TECHNOLOGY 

Single session; 6 credit points (3 contact hours per week) 

The nature and process of technological innovation; strategies for research and de­
velopment; technological forecasting; project selection and evaluation; financial 
evaluation of R & D; R & D programme planning and control; the effects of 
technolgical change; government incentives and regulations. 

TEXTBOOKS 

Twiss, B., Managing Technological Innovation. 

Norris, K. & Vaizey, J. The Economics ol Research and Technology. 

(This subject is available only to Master of Management students). 

HPS938 SCIENCE, TECHNICS AND TECHNOLOGY 

Single session; 12 credit points (3 contact hours per week) 
This subject deals with several historical case-studies in the interrelations between 
science and practical knowledge (technology or tradional crafts). Topics will be 
selected from among the following: craft knowledges in mythopoeic cultures, 
early astronomy as technique and as theory; the ideology of technical progress 
in the Scientific Revolution; print technology as an agent in the growth of modern 
science; Renaissance engineering and the birth of classical mechanics; the natuial 
magician and the experimental scientist in the Scientific Revolution; practical 
knowledge and the formation of sciences (algebra and analytical geometry 1550-
1630; steam technology and the science of heat 1 770-1 850; pneumatic techniques 
and the chemical revolution of the 18th century); the historical philosophy of 
technology (experimental science as knowledge of the artificial; scientific in­
struments - objects of inquirv, tools of inquiry, objectivised theories). 

TEXTBOOKS 

No single suitable text. 
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MATHEMATICS 

DIPLOMA IN MATHEMATICS 

The graduate Diploma in Mathematics shall be subject to the University require­
ments for the award of graduate Diplomas together with the following conditions. 

1. A candidate shall undertake a course of graduate studies in one or more of 
the following fields: 

Applied Mathematics, Computing Science, Numerical Analysis, 
Operations Research, Physical Oceanography, Algebra, Functional 
Analysis, Mathematical Logic and Statistics. 

2. Entry to the Diploma will normally be from a pass degree with an approp­
riate 3 year sequence in Mathematics, or, subject to the approval of the 
Academic Senate on the recommendation of the Chairman of the Depart­
ment of Mathematics, from a degree or diploma containing substantial 
study in an appropriate discipline. 

3. The diploma will normally occupy two sessions of full-time study or four 
sessions of part-time study, and will involve: 

the successful completion of Mathematics Honours Seminar whose 
credit point value is 12, and the satisfactory completion of subjects 
chosen from the Schetfule of Graduate Subjects for the Honours 
Master of Science Degree (Department of Mathematics) {under 
certain circumstances, with the approval of the Chairman of the 
Department of Mathematics, a limited number of subjects may be 
chosen from the Schedule of Graduate Subjects (Department of 
Computing Science)) and Schedule F of the Bachelor Degree Re­
quirements to the credit point value of 36, provided that not less 
than 24 credit points shall be obtained in respect to graduate 
subjects taken from the Schedule of Graduate Subjects for the 
Honours Master of Science Degree. 

4. A candidate may not include in this diploma programme any subject 
which the candidate has previously taken and had credited towards another 
degree or diploma of the University. 

5. Not all graduate subjects will necessarily be available during a given year. 

6. Unless otherwise determined by the Academic Senate, the registration of 
a candidate shall be terminated if that candidate fails subjects to the total 
value of 18 or more credit points. 

HONOURS MASTER OF SCIENCE 

The degree of Honours Master of Science (MSc(Hons)) in the Department of 
Mathematics shall be subject to the University Honours Masters Degree Regulat­
ions together with the following conditions. 

1. A candidate shall undertake research, or a course of graduate studies and 
research in one or more of the following fields: 

Applied Mathematics, Computing Science, Numerical Analysis, 
Operations Research, Physical Oceanography, Algebra, Functional 
Analysis, Mathematical Logic and Statistics. 

2. Entry to the degree programme will normally be from an Honours degree 
in Mathematics or from a pass degree with an appropriate 3 year sequence 
in Mathematics. Entry to the degree programme may also be approved by 
the Academic Senate for candidates with the qualification of Diploma in 
Mathematics on the recommendation of the Chairman of the Department 
of Mathematics. 
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3. Where entry to the degree programme has been approved from an Honours 
degree at a standard of Class I I , Division 2 or a Diploma in Mathematics, it 
will normally occupy two sessions of full-time study or four sessions of 
part-time study, and shall involve: 

(a) a thesis embodying the results of investigation to the value of 48 
credit points, or 

(b) a minor thesis embodying the results of an investigation whose 
credit point value is 24 together with the satisfactory completion of 
graduate subjects chosen from the Schedule of Graduate Subjects 
for the Honours Master of Science Degree (Department of Math­
ematics) (under certain circumstances, with the approval of the 
Chairman of the Department of Mathematics, a limited number of 
subjects may be chosen from the Schedule of Graduate Subjects 
(Department of Computing Science)), to the value of 24 credit 
points, or 

(c) satisfactory completion of a substantial written project whose 
credit point value is 12 together with the satisfactory completion 
of graduate subjects chosen from the Schedule of Graduate Subjects 
for the Honours Master of Science Degree (Department of Math­
ematics) (under certain circumstances, with the approval of the 
Chairman of the Department of Mathematics, a limited number of 
subjects may be chosen from the Schedule of Graduate Subjects 
(Department of Computing Science)), to the value of 36 credit 
points. 

4. Where entry to the degree programme has been approved from a degree at 
a standard below Honours Class I I , Division 2, i t will normally occupy four 
sessions of full-time study or eight sessions of part-time study, and shall 
involve: 

(a) a thesis embodying the results of an investigation whose credit point 
value is 48 together with the satisfactory completion of the Mathe­
matics Honours Seminar whose credit point value is 12 and the 
satisfactory completion of subjects chosen from the Schedule of 
Graduate Subjects for the Honours Master of Science Degree (De­
partment of Mathematics) (under certain circumstances, with the 
approval of the Chairman of the Department of Mathematics, a 
limited number of subjects may be chosen from the Schedule of 
Graduate Subjects (Department of Computing Science)) and Sched­
ule F of the Bachelor Degree Requirements to the credit point value 
of 36, provided that not less than 24 credit points shall be obtained 
in respect of graduate subjects taken from the Schedule of Graduate 
Subjects for the Honours Master of Science Degree, or, 

(b) a minor thesis embodying the results of an investigation whose 
credit point value is 24 together with the satisfactory completion of 
the Mathematics Honours Seminar whose credit point value is 12 
and the satisfactory completion of subjects chosen from the Schedule 
of Graduate Subjects for the Honours Master of Science Degree 
(Department of Mathematics) (under certain circumstances, with 
the approval of the Chairman of the Department of Mathematics, a 
limited number of subjects may be chosen from the Schedule of 
Graduate Subjects (Department of Computing Science)) and Sched­
ule F of the Bachelor Degree Requirements to the credit point value 
of 60, provided that not less than 48 credit points shall be obtained in 
respect of graduate subjects taken from the Schedule of Graduate 
Subjects for the Honours Master of Science Degree, or, 

(c) satisfactory completion of a substantial written project whose 
credit point value is 12 together with the satisfactory completion of 
the Mathematics Honours Seminar whose credit point value is 12 
and the satisfactory completion of subjects chosen from the Schedule 
of Graduate Subjects for the Honours Master of Science Degree 
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(Department of Mathematics) (under certain circumstances, wfth 
the approval of the Chairman of the Department of Mathematics, a 
limited number of subjects may be chosen from the Schedule of 
Graduate Subjects (Department of Computing Science)) and Sched-
ule F of the Bachelor Degree Requirements to the credit point value 
of 72, provided that not less than 60 credit points shall be obtained in 
respect of graduate subjects taken from the Schedule of Graduate 
Subjects fo r the Honours Master of Science Degree. 

5. A candidate may not include in this degree programme any subject which 
the candidate has previously taken and had credited towards another 
degree or diploma of the University. 

6. All subjects chosen from either the Schedule of Graduate Subjects for the 
Honours Master of Science Degree or Schedule F of the Bachelor Degree 
Requirements for inclusion into the degree programme shall be subject to 
the approval of the Chairman of the Department of Mathematics. 

7. Not all graduate subjects will necessarily be available during a given year. 

8. Notwithstanding the regulations relating to the l imitation of time for the 
degree of Honours Master, the registration of a candidate will be subject 
to termination if that candidate fails subjects to the total value o f 18 or 
more credit points. 

9. Each candidate for the degree programme under 3(c) and 4(c) shall be 
assigned a supervisor by the Chairman of the Department of Mathematics. 

Where a candidate has enrolled in a degree programme that includes 
either a thesis or a minor thesis, the Academic Senate shall appoint a 
supervisor on the recommendation of the Chairman of the Department 
of Mathematics. 

10. The graduate project referred to in 3(c) and 4(c) shall be assessed by two 
examiners appointed by the Chairman of the Department of Mathematics. 

Details of Subjects 

Textbooks 

Students will be advised on the appropriate texts for each subject in the first 
lecture of the subject. In all cases, the lecturer should be consulted before text­
books are purchased. 

Credit Points 

All subjects listed below, with the exception of MATH991, 992 and 993, have 
a credit point value of 6. 

Contact Hours 

All subjects listed below involve at least one contact hour per week for both 
sessions, or its equivalent. 

Method of Assessment 

All 900-level subjects will be assessed by final examinations, or final examinations 
and limited assignments. 

NOTE: Not all graduate subjects will necessarily be available during a given year. 

For further details, see the post-graduate coursework coordinator: Dr. K. Tognetti. 
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MATH911 ADVANCED MATHEMATICS METHODS 

Asymptotic Expansision, Advanced Ordinary Differential Equations, and Weier-
strassian Elliptic Functions. 

MATH912 CONTINUUM MECHANICS 

The basic principles of continuum mechanics and the solved problems of finite 
elasticity. Equations for small deformations superimposed upon a state of finite 
strain and applications to stability problems. Linear elasticity. Selected problems 
from the theories of non-Newtonian fluids, plasticity and fibre-reinforced mat­
erials. 

TEXTBOOK 

Eringen, A.C. Nonlinear Theory of Continuous Media. McGraw-Hill, New York. 

MATH913 NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS 

The origin of nonlinear differential equations. General solutions of first and second 
order partial differential equations. Exact and analytic methods of solution for 
particular equations. Exact solutions using one parameter transformation groups. 
Perturbation methods and other approximate methods of solution. 

TEXTBOOKS 

Ames, W. F. Nonlinear Partial Differential Equations in Engineering. Vols. 1 & 2, 
Academic Press, New York. 

Cole, J.D. Perturbation Methods in Applied Mathematics. Blaisedell Publishing 
Company, Wattham, Massachusetts. 

MATH914 VISCOUS FLUIDS 

Equations of motion of a viscous f lu id, exact solutions, low Reynolds number 
flows, boundary layers, matched asymptotic expansions. 

MATH915 BIOLOGICAL FLUIDS MECHANICS 

External flows; micro-organism locomotion, swimming of fish, flight of birds 
and insects. Internal flows; airflow in lung, blood flow, mucociliary transport. 

MATH916 EIGENVALUE THEORY OF ORDINARY 
DIFFERENTIAL EQUATIONS 

Linear operators in Hilbert space, spectral decomposition of symmetric operators, 
Weyl's theory of singular differential equations of the second order. 

MATH917 INTEGRAL EQUATIONS 

Fredholm and Volterra Integral Equations, eigenvalues and eigenfunctions, 
spectral decomposition of integral operators, & its use in solving integral equations, 
relationships to differential equations. Other aspects of the subjects which may be 
considered are: singular integral operators (Hilbert's transform), Wiener-Hopf 
equations, non linear integral equations. 

MATH918 MEAN PERIODIC FUNCTIONS 

An introduction to L. Schwartz's theory of mean periodic functions using the 
transform of J-P Kahane. Applications to differential equations. 



DESCRIPTION OF SUBJECTS - MATHEMATICS 171 

M A T H 9 3 3 SPARSE M A T R I C T E C H N I Q U E S 

Solution of partial differential equations using finite difference and finite element 
techniques. Topics covered include formulation of finite difference and finite 
element approximations to partial differential equations, matrix properties of 
the approximate equations, methods of solution of the approximate equations. 

M A T H 9 3 1 A D V A N C E D N U M E R I C A L A N A L Y S I S 

Solution of Ordinary and Partial Differential Equations. Integration including 
multiple integration. Solution of Integral Equations. 

M A T H 9 3 2 N U M E R I C A L L I N E A R A L G E B R A 

Modern methods of solving the algebraic eigenvalue problem including the gen­
eralized problem Ax =ABx. 

M A T H 9 4 1 T I M E SERIES 

Prediction Theory; Linear models - identification, estimation, diagnostic checking; 
multivariate models. 

M A T H 9 4 2 R E P L A C E M E N T T H E O R Y A N D P O P U L A T I O N S 

Continuous and discrete mathematical models of populations including age 
structures. Failure distributions. Operating characteristics of maintenance policies. 
Optimisations of replacement policies. Repairman problem. Redundancy optim­
isation. 

M A T H 9 4 3 O P T I M I Z A T I O N T E C H N I Q U E S 

Solution of non-linear optimization problems. Topics covered include: uncon­
strained minimisation using Fletcher Powell and related techniques, the linear 
search problem, solution methods specific to least squares problems, linear 
constraints, penalty function methods, Huhn Tucker conditions, Lagrange multi­
pliers. 

M A T H 9 4 4 REGRESSION A N A L Y S I S 

Multiple and Polynomial Regression, Stepwise and Stagewise regression. Model 
Building, Regression models of not full rank. Relationship between regression 
analysis and analysis of variance models. Non-linear models. Detection of out­
liers. 

M A T H 9 4 5 D E C I S I O N T H E O R Y 

Subjective Probability, Axiomatic Development of uti l i ty theory, conjugate 
prior distributions. Estimation and Testing of Hypothesis, Sequential Decision 
Procedures, Martingales, Optimality Principle, House Hunting Problem, Parking 
Place Problem, Quiz Show Problem, Duel Problems, Control and Search Problems. 

M A T H 9 4 6 M U L T I V A R I A T E A N A L Y S I S 

2 
Regression; the multivariate normal and Wishart distributions; Hotelling's T 
and WilksA; multivariate analysis of variance. 

M A T H 9 4 7 I N F E R E N C E 

Transformations; distribution of quadratic forms; estimation techniques; hypo­
thesis testing; sufficiency; asymptotic theory. 
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MATH951 COASTAL DYNAMICS 

Generation and propagation of continental shelf waves of high and low frequency 
in homogeneous and non-homogeneous oceans, response of the ocean over a 
shelf to atmospheric disturbances, detection and measurement of shelf waves, 
dissipative influences, standing edge waves and their relation to beach geomor­
phology, modelling of physical marine systems. 

MATH961 FUNCTIONAL ANALYSIS 

Banach spaces. Linear Operators between Banach spaces, the Uniform Bound-
edness Principle, Closed graph theorem and open mapping therorem, Hahn-Banach 
theroem, applications to some of the following: Fourier series, integral equations, 
quadrature formulae, approximation theory, analytic function theory, spectral 
theory. 

MATH962 HARMONIC ANALYSIS 

The course will consist of a certain amount of Lebesque Integration Theory which 
will be applied to a discussion of various topics in the theory of Fourier Series. 
The generalization of Fourier Series to harmonic analysis on groups will also be 
considered. 

MATH963 INTEGRATION THEORY AND ITS APPLICATIONS 

Integration on a general measure space, the space L° of functions having integrable 
pfh power, geometrical properties of L° and other Banach spaces, applications 
to analysis and the measure theoretic formulation of probability theory. 

MATH964 DISTRIBUTIONS 

Mikusinskis theory of convolution quotients, and an introduction to L. Schwartz's 
theory of distributions. Properties of the space of continuous functions of a 
single real variable (equipped with a suitable topology) and its dual space. 

MATH965 TOPICS IN ALGEBRA 

Partially ordered sets, lattices, modular lattices. Boolean Algebras and Boolean 
rings, orthomodular lattices. 

MATH966 LOGIC AND SET THEORY 

Primitive Recursive and recursive functions. Arithmetization, Godels Theorem, 
Recursive undecidability. Axioms for set theory, ordinal numbers, equinumerocity, 
Hartog's theorem, the Axiom of Choice. 

MATH967 COMBINATORY LOGIC 

Introduction to Pure and lllature combinatory logic, relation to lambda-conversion, 
functionality, application to propositional and predicate calculus. 

MATH971 ADVANCED TOPICS IN APPLIED MATHEMATICS A 

Topics will be selected from the areas of interest of staff members or visiting 
staff members of the department. 

MATH972 ADVANCED TOPICS IN APPLIED MATHEMATICS B 

Topics will be selected from the areas of interest of staff members or visiting 
staff members of the department. 
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MATH973 ADVANCED TOPICS IN PURE MATHEMATICS A 

Topics will be selected from the areas of interest of staff members or visiting 
staff members of the department. These may include topics in Analysis, Algebra, 
Logic or Number Theory. 

MATH974 ADVANCED TOPICS IN PURE MATHEMATICS B 

Topics will be selected from the areas of interest of staff members or visiting 
staff members of the department. These may include topics in Analysis, Algebra, 
Logic or Number Theory. 

MATH975 ADVANCED TOPICS IN STATISTICS 

Selection of topics from one or more of the following areas: Multivariate Stat­
istics, Sequential Analysis, Selecting and Ordering of Populations, Statistical 
Inference, Experimental Design, and Non Parameteric Statistics. 

MATH976 ADVANCED TOPICS IN PROBABILITY AND 
OPERATIONS RESEARCH 

Selection of topics from one or more of the following areas: Advanced Prob­
ability Theory, Branching Processes, Queueing Theory, Inventory Control, Dy­
namic and Stochastic Programming. 

MATH991 PROJECT 

12 credit points 

MATH992 MINOR THESIS 

24 credit points 

MATH993 THESIS 

48 credit points 
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MECHANICAL ENGINEERING 

HONOURS MASTER OF ENGINEERING 

Entry under Section 6(1) - Graduates with an Honours Degree at a standard of 
Class II, Division 2 or higher 

Students entering the course under Section 6(1) of the Honours Masters Degree 
Regulations are required to complete subjects from the Schedule of Graduate 
Subjects with an aggregate of not less than 48 credit points. Programmes of study 
provided by the Department of Mechanical Engineering include a dissertation 
with a credit point rating of 8 (MECH950), 28 (MECH951), or 48 (MECH952), 
depending on whether the course chosen is mainly by formal subject matter (8 
subjects), or by a combination of dissertation and formal subject matter (4 sub­
jects) or entirely by dissertation. 

Entry under Section S (2) - Graduates with a Degree below a standard of Honours 
Class II, Division 2 

Students entering the course under Section 6(2) of the Honours Masters Degree 
Regulations are required to complete subjects with an aggregate of not less than 
96 credit points. Programmes of study under this section will normally consist of 
the subject MECH999 Advanced Topics in Engineering (48 credit points) plus 
one of the programmes provided under Section 6(1) (above). 

Description of Subjects 

Each of the subjects described below, with the exception of MECH950, 951, 
952 and 999, are valued at 5 credit points and have a total contact of 4 hours 
per week for one session, although in certain cases they may be offered over two 
sessions. 

Similar subjects offered by other departments will be acceptable for the Masters 
degree course in Mechanical Engineering subject to the approval by the Depart­
mental Chairman and the Graduate Studies Committee. 

MECH901 ADVANCED HEAT TRANSFER 1 

CONDUCTION HEAT TRANSFER. Unidimensional heat f low; analysis of 
extended surfaces; two and three dimensional conduction; unsteady conduction 
in one or more dimensions; analytical, numerical and analogical methods of 
solution; transient systems; initial value and boundary value problems; nonhomo-
geneous bodies; anisotropic bodies; variable material properties. 

RADIATION HEAT TRANSFER. Thennal radiation properties of materials, 
black bodies - characterisics of real solids, liquid and gases; radiation exchange 
between infinite surfaces and between finite surfaces; shape factor for various 
configurations; radiation shields; re-radiating surfaces and electrical analogies, 
radiation behaviours of gases and vapours. 

MECH902 ADVANCED HEAT TRANSFER 2 

Revision of the fundamental principles of viscous fluid motion and boundary 
layer motion. Dimensional analysis, similarity parameters, method of differential 
similarity. Correlation of experimental results. Forced and free convection. Exact 
solutions for laminar f low. Analogy between heat and momentum transfer in 
turbulent flow. Heat exchangers. Design and selection. 

MECH903 STATISTICAL THERMODYNAMICS 

History and review of classical thermodynamics and kinetic theory of an ideal 
monatomic gas; equations of state; statistical mechanics for systems of independ­
ent particles; concept of entropy; Maxwell, Boltzmann, Bose-Einstein and Fermi-
Dirac statistics; partition function; velocity and energy distributions; classical-
statistical comparisons; quantum mechanics; Schrodinger wave equation and app­
lications; electronic states; the photon gas; the Einstien solid; diatomic and 
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polyatomic gases; low temperature effects; statistical mechanics for systems of 
dependent particles; behaviour of real gases and liquids; irreversible processes; 
thermo-electrical and thermochemical phenomena. 

MECH904 GAS DYNAMICS 

Revision of one-dimensional gas dynanics. Two-dimensional compressible fluid 
flow. Method oi characteristics. One-dimensional unsteady f low. Unsteady 
shock waves. Combustion waves. Rarefied gas f low. Hypersonic f low. 

MECH905 ADVANCED DYNAMICS 

Kinematics and dynamics of particles and rigid bodies in three-dimensional 
mot ion; fixed und moving reference frames; Newtonian dynamics; inertia tensor; 
Euler's equations of mot ion; general motion of gyroscopes and rigid bodies in 
space. 

Calculus of variations; Functions and functionals; stationary values of integrals; 
Euler-Lagrange equations; constraints and Langrange multipliers; fixed and 
variable end points; problems of Lagrange, Mayer and Bolza. 

Variational dynamics; Performance optimisation; generalised co-ordinates; Lag­
range equation; Hamilton's principle; impulsive mot ion; oscillatory motion. 

MECH906 EXPERIMENTAL AND ANALYTICAL MODELLING 

Stochastic processes; Random signal analysis; Correlation function; Probability 
functions and spectral density functions; System identif ication; Correlation analy­
sis; Spectral analysis. 

Modelling of continuous systems using analytical methods; Lumped parameter 
systems; Linearisation. 

Solution of equations. Parameter estimation. 

Rate expressions; introduction to reactor design; non-ideal f low in reactors. 

MECH907 DESIGN OF CONTROL SYSTEMS I 
- MULTIVARIABLE SYSTEMS 

Review of classical control techniques; Multi-input multi-output systems; Transfer 
Functions; State space analysis; Stability analysis; Interaction and inverse Nyquist 
array; Optimal control. 

MECH908 COMPUTER AIDED DESIGN 

The application of computers to design ;standards for documentation and checking 
of computer aided engineering comuptations; computer simulation and optimising 
techniques. 

MECH909 WASTEWATER TREATMENT AND DISPOSAL 

Developments and trends in wastewater engineering; wastewater characteristics; 
physical unit operations; chemic unit processes; biological unit processes; design 
of facilities for physical and chemical treatment of wastewater; design of facilities 
for biological treatment of wastewater; advanced wastewater treatment; water-
pollution control and effluent disposal; wastewater treatment studies; legal 
requirements. 

MECH910 WATER RESOURCE MANAGEMENT 

Water uses water quality criteria and waste inputs. Principles of water quality 
systems analysis. Construction of stream and river water quality models. App-
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lication of stream and river water models. Construction of estuarine water quality 
models. Applications of estuarine models. 

MECH911 BULK SOLIDS HANDLING SYSTEMS 1 

Flow patterns of bulk solids constrained by bins and hoppers; theory of flow; 
determination of flow properties; hopper design; bin loads. 

MECH912 BULK SOLIDS HANDLING SYSTEMS 2 

Further consideration concerning bin design; failure criteria for bulk solids; flow 
promotion; two-phase f low; effects of interstitial gas on flow of fine powders; 
screening and grading of bulk solids; mixing of dry solids; dust explosions. 

MECH913 PNEUMATIC AND HYDRAULIC 
TRANSPORT OF BULK SOLIDS 

Classification and selection of transport systems; flow patterns; pressure drop, 
minimum operating velocities; design parameters and examples; feeding and with­
drawal methods. 

MECH914 AIR POLLUTION 

Elements of the air pollution problem; Origin and fate of air pollutants; Air 
pollution meteorology; Air pollution chemistry; Micrometeorology; Atmospheric 
diffusion; Combustion processes and the formation of gaseous and particulate 
pollutants; Air pollution control principles. 

MECH915 NOISE POLLUTION 

The behaviour of sound waves; Levels, decibels and spectra; Sound transducers; 
Field measurements; equipment and techniques; Data analysis; The measurement 
of power levels and directivity patterns of noise sources; Sound propagation 
outdoors. Sound in small spaces; Sound in large rooms; Acoustical properties of 
porous materials; Interaction of sound waves with solid structures; Noise genera­
tion in industry; Noise of gas flows; Damage-risk criteria for hearing; Criteria for 
noise in communities, buildings and vehicles. 

MECH916 DESIGN OF CONTROL SYSTEMS II 
- OPTIMAL CONTROL 

Formulation of the optimal control problem: performance criteria; solution of 
the optimal control problem using calculus of variations, dynamic programming 
and the maximum principle; applications. 

MECH917 REFRIGERATION AND AIR CONDITIONING 

Theoretical aspect of refrigeration and air conditioning. Advanced treatment of 
topics selected from various systems. Design and calculations. 

MECH918 DESIGN OF CONTROL SYSTEMS III 
- INVERSE NYQUIST ARRAY TECHNIQUES 

Review of matrix analysis; input-output systems; transfer matrices; system real­
isation; interactive graphics; diagonal dominance; Inverse Nyquist array; app­
lications. 

MECH919 ADVANCED TOPICS IN 
MECHANICAL ENGINEERING I 

There is no set syllabus for this subject. It is intended that it normally be offered 
on a specialised mechanical engineering topic given by members of the Depart­
ment, visiting academic staff or engineering consultants. 
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MECH920 NUMERICAL METHODS IN 
MECHANICAL ENGINEERING 

Iteration techniques; interpolation; curve f i t t ing; matrix inversion and evaluation 
of eigenvalues; numerical differentiation and integration; solution of ordinary 
differential equations, second order partial differential equations and integral 
equations; accuracy and conservative formulations; introduction to stability 
analysis; application to engineering problems. 

MECH921 HYDRODYNAMICS 

Applications of complex potential; unsteady fluid flows; foil theory and app­
lications; cavitations and discontinuous flows;body hydrodynamics. 

MECH922 COAL ENERGY TECHNOLOGY I 

Coal formation, constituents, properties, extraction, gas and dust explosions, 
transportation, preparation and benefication, storage, stockpiling, spontaneous 
combustion, blending and reclaiming; coal uti l ization, coke production, by 
products, steam generation, combusion products, properties, ash collection and 
disposal, coal utilization economics. 

MECH923 COAL ENERGY TECHNOLOGY II 

Fluidized bed combusion, hybrid generation plants; generation plant simulation, 
coal conversion, pyrolysis, hydrogeneration, gasification, liquefaction,by-products; 
MHD generation, economics of new coal technology. 

MECH929 ADVANCED TOPICS IN 
MECHANICAL ENGINEERING II 

There is no set syllabus for this subject. It is intended that i t will normally be 
offered on a specialised mechanical engineering topic given by members of the 
department or visiting academic staff or engineering consultants. 

MECH939 ADVANCED TOPICS IN 
MECHANICAL ENGINEERING III 

As for MECH929. 

MECH950 DISSERTATION 

8 credit points 

MECH951 DISSERTATION 

28 credit points 

MECH952 DISSERTATION 

48 credit points 

MECH999 ADVANCED TOPICS IN ENGINEERING 

Double session subject; 48 creditpoinu 

Details of this subject are the same as for ELEC999 Advanced Topics in Engineer­
ing as described in the postgraduate entry under the Department of Electrical 
Engineering. 
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METALLURGY 

DIPLOMA IN METALLURGY 

Entry to the diploma normally will be from a bachelors degree in metallurgy or 
other appropriate discipline and the candidate will be required to undertake a 
programme either of full-time study for two academic sessions or of part-time 
study for four academic sessions. The programme comprises courses totalling 
48 credit points made up as follows: 

(i) METL992 Metallurgy Project 4 24 credit points 

(ii) Three of the advanced topies in 24 credit points 
Metallurgy described below 

Advanced Topics in Metallurgy for the Postgraduate Diploma 

Each subject is presented in one session, has a value of 8 credit points and com­
prises a minimum of one lecture per week with associated tutorials, assignments 
and laboratory work. Subjects are assessed by written examination together with 
credit for assignments and laboratory and other work. 

METL902 THE MATERIALS INDUSTRIES 3 

Advanced consideration of factors influencing development in the materials 
industries and criteria for complex technological decisions; consideration of 
examples chosen with special reference to the energy economy. 

METL903 DEVELOPMENTS IN MATERIALS 

Critical appraisal of recent and projected developments in metallurgical and other 
materials. Consideration of mirco- and crystal-structures, physical and mechanical 
properties, applications, and the trends in processing of such materials. 

METL915 CORROSION OF MATERIALS 

Corrosion and deterioration of metals, alloys and non-metallic materials. Mech­
anical, environmental and design effects; protection and prevention. 

MECH934 MANUFACTURING PROPERTIES OF MATERIALS 

Deformation and metal removal processes. Important pioperties in production 
processes and their determination. Effects of production processes on the per­
formance of materials. 

METL962 MODELLING TECHNIQUES IN METALLURGY 

Application of digital and analogue computing techniques in the development 
and evaluation of mathematical and other mocdels of physical systems in metal­
lurgy. 

METL982 DEVELOPMENTS IN EXTRACTIVE METALLURGY 

Historical development of extractive processes. Current processes and reasons for 
change as an indication of future trends and developments. Changes in raw mat­
erials and energy. Detailed examination of selected industrial processes of metal 
extraction. 

CHEM327 CHEMISTRY AND THE ENVIRONMENT 

Refer Undergraduate Handbook - Description of Subjects - Chemistry 

METL 992 METALLURGY PR0JECT4 

24 Credit Points 
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HONOURS MASTER OF METALLURGY 

Entry under Section 6(1) - Graduates with an Honours degree at a standard of 
Honours Class II, Division 2 or higher 

A candidate who enters under Section 6(1) of the Honours Masters Degree 
Regulations (i.e. who has qualified for the degree of Bachelor of Metallurgy with 
Honours at Class I I , Division 2 or higher or equivalent) will be required to under­
take the subject METL990 Major Thesis by a programme either of full-time 
research for at least two academic sessions or of part-time research for at least 
four academic sessions and the submission of a thesis embodying the results of 
that research. The subject is valued at 48 credit points. Also, entry may be 
approved by the Academic Senate for candidates with the qualifications of 
Diploma in Met.-'Murgy and who have successfully completed any additional work 
specified by the Chairman of the Department of Metallurgy. 

Entry under Section 6(2) - Graduates with a degree at a standard below Honours 
Class II, Division 2 

A candidate who enters under Section 6(2) of the Masters Degree requirements 
(i.e. who has qualified for the degre of Bachelor of Metallurgy at a standard below 
Honours Class I I , Division 2) will be required to undertake a programme of work 
normally for either four academic sessions full-time study or eight academic 
sessions part-time study. The programme comprises courses totalling 96 credit 
points made up as follows: 

(i) METL993 Metallurgy Project 3 16 credit points 

(ii) Four of the advanced topics in 
Metallurgy described below 32 credit points 

(iii) METL990 Major Thesis (as for 
Honours Entry) 48 credit points 

Advanced Topics in Metallurgy for the Masters Degree 

Each subject is presented in one session, has a value of 8 credit points and com­
prises a minimum of one lecture per week and associated tutorials, laboratoi-y and 
assignments. Subjects are assessed by written examinations together with credit 
for assignments and laboratory and other work. 

METL902 THE MATERIALS INDUSTRIES 3 

Advanced consideration of factors influencing development in the materials 
industries and criteria for complex technological decisions; consideration of 
examples chosen with special reference to the energy economy. 

METL921 ADVANCED DIFFRACTION TECHNIQUES 

Advanced geometrical, kinematical and dynamical theories of electron and X-
ray diffraction; reciprocal lattice, stereographic projection. 

METL931 MECHANICAL BEHAVIOUR OF MATERIALS 

Generalised Hooke's law, yield surface for anisotropic materials, development 
of preferred orientations, elastic properties of dislocations, dislocation interactions 
and reactions, strain hardening. 

METL932 THERMOMECHANICAL PROCESSES 

Hot deformation processes, creep, superplasticity, high temperature fracture, 
dynamic recovery and recrystallisation. 

METL933 FRACTURE OF MATERIALS 

Plastic constraint, fracture mechanics for conditions of plane stress and strain 
and of general yielding, C.O.D. testing, fatigue, stress corrosion, mechanisms 
of crack nucieation and propagation. 
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METL935 METAL FORMABILITY 

Principles of sheet metal forming. Effects of forming conditions. Effects of mat­
erial properties. Mechanical testing processes forductile sheet metals. 

METL951 STRUCTURE AND PROPERTIES OF ALLOYS 

Strengthening of ferrous and non-ferrous alloys; relationships between strength, 
toughness and microstructure; thermomechanical treatments, ausforming, iso-
forming, austempering, martempering, maraging etc; high performance alloys. 

METL952 ADVANCED METALLOGRAPHIC METHODS 

Advanced theory and practice of light-optical and electron-optical techniques 
for the analysis of the fine structure of metals and other materials. 

METL961 PROCESS MODELLING 2 

Theory and application of computing techniques for process modelling and 
simulation. 

METL971 SOLIDIFICATION 3 

Nucieation, growth structures in pure metals, single and polyphase alloys, cast 
structure development and control, gain refinementand modification, segregation, 
theromodynamics and fluid flow in solidification, processing and properties. 

METL981 ADVANCED EXTRACTIVE METALLURGY 

Mixing and segregation, effect on yield, design for heterogeneous reacting systems, 
fluid-solid and fluid-fluid systems, rate expressions for various kinetic regimes, 
design strategy for single and multiple reactors, applications. 

METL990 MAJOR THESIS 

48 credit points 

METL993 METALLURGY PROJECTS 

16 credit points 
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CENTRE FOR MULTICULTURAL STUDIES 

The Centre for Multicultural Studies was established by a resolution of the 
University Council in October 1975. It became fully operational in February 
1979 at its first off-campus location in Keira Street, Wollongong. In September 
1980, the Centre moved to Porter Street, North Wollongong. 

The Charter of the Centre contains three major functions - action research, comm­
unity education and community service. The Centre serves as a framework for the 
exploration of the problems and experiences of immigrant communities in the 
local region, and nationally. Centre staff and students are involved with a wide 
range of immigrant communities, on issues such as education, unemployment, 
occupational health and safety and community work. 

DIPLOMA IN APPLIED MULTICULTURAL STUDIES 

The Centre for Multicultural Studies is also the "umbrel la" for the teaching of 
the course of study leading to the award of the Diploma in Applied Multicultural 
Studies (formeriy Diploma in Intercultural (Migrant) Education). 

Aims: The Diploma in Applied Multicultural Studies programme has developed to 
meet the need for a graduate level course which will provide the student with 
both understanding and skills to work within a multicultural context. While it is 
not a formal teaching qualification, it provides through a programme of lectures, 
student-led seminars and practical projects, the opportunity to develop a critical 
awareness of the context of the migration process in relation to Australian society. 
The Diploma integrates language studies, social science and the practical opport­
unity for engaging in and reflecting on innovation and social change in inter­
cultural contexts. 

The Diploma in Applied Multicultural Studies programme is a two-year, part-
time course: it contains 48 credit points, 24 of each must be taken in each year. 

Structure: The programme is based on components which reflect the diversity 
of demands placed on workers in multicultural situations. 

YEAR ONE 

There are two core subjects. 

EUR0992 LANGUAGE 

Double session; 12 credit points (3 hrs per week) 
Assessment: Continuous assessment based on participation in class and regular 
testing 

This subject, presented by the Department of European Languages, offers one of 
a rotating selection of community languages. The aims of the subject are to 
provide the student w i th : 

(a) the experience of having to learn a new language within a socio-
cultural framework. 

(b) the opportunity of developing limited proficiency in one language 
other than English. 

SOC992 THE MIGRATION PROCESS 

Double session; 12 credit points (3 hrs per week) 
Assessment: By major essay and project report, to be submitted at the end of 
Session I and Session II 

This subject is offered by a team drawn from the Departments of Sociology, 
Psychology, Education, History and Centre staff. The subject provides the opp-
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Ortunity to investigate and assess the process of migration within an overall 
historical and cross-cultural framework. 

First session will introduce psychological and sociological approaches to mig­
ration and intercultural differences. Second session will then concentrate on an 
intensive review of the historical experience of one "nat ional" group, in its own 
country, and during the triggering process for migration, integratingthe perspectives 
raised in the eariier part of the subject. The SOC992 subject will locate the 
theoretical and substantive areas of concern to be pursued in SOC993. The 
practical studies component will comprise a 20 hour programme in teaching 
English as a second language, or a community studies project. 

PRELIMINARY READING 

Berger, J. & Mohr, J. A Seventh Man. Penguin. 

TEXTBOOKS 

To be notified on enrolment. 

YEAR TWO 

The final year of the Diploma in Applied Multicultural Studies programme allows 
students to focus their interest in one of two areas: Culture, Thought and Ed­
ucation, or Community Work. Students will be required to pursue the core course 
of Migration and Social Policy, offered by the Departments of Sociology, Geog­
raphy and Economics, and will also choose one of the two options offered. Both 
the core and the options are double session subjects of 12 credit points each. 

SOC993 MIGRATION AND SOCIAL POLICY 

Double session; 12 credit poinu (3 hrs per week) 
Assessment: By three essays, one of which should be a more intensive and longer 
study of a substantive area covered by the subject. 

This subject provides an intensive examination of governmental programmes 
and their relation to the needs of ethnic minorities in Australia. The analysis will 
be set against an understanding of the role of the State in industrial societies and 
will involve an exploration of the demographic and territorial bases of inequality, 
the position of migrants in the Australian workforce, and the potential govern­
mental programmes for interviewing in these areas. The subject will be integrated 
through discussion on substantive areas and particular issues, drawing on the 
theoretical introduction provided by SOC992. 

It will encompass an analysis of the role of the State, the structural context 
(economic and territorial) of social policy in relation to migrants, and the est­
ablishment of a framework for the identification of impacts of social policies and 
their evaluation. 

PRELIMINARY READING 

Martin, J. The Migrant Presence. Allen & Unwin. 

TEXTBOOKS 

To be notified on enrolment. 

EDUC992 CULTURE, THOUGHT AND EDUCATION (OPTION) 

Double session; 12 credit points (3 hrs per week) 

Session One: (a) Intercultural Psychology and Education 
Assessment: By seminar participation, project and practical work, and long essay. 
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An enquiry into perception and cognition across cultures, with special reference 
to cross-cultural issues in Australia. Implications are examined for educational 
and other social processes. The unit will include integration, perception across 
cultures, cognitive differences, differentiation and ecological functionalism, 
language and the implications of cultural difference for education and compen­
satory education. 

TEXTBOOK 

De Lacey, P.R. & Poole, M. Mosaic or Melting Pot: Cultural Evolution in Australia. 
Harcourt Brace Jovanovich, 1979. 

Session Two: (b) Counselling and Social Psychology 
Assessment: By seminar participation, seminar papers, and research report (theor­
etical or empirical) 

The unit will examine some of the social problems encountered by immigrants, 
particulariy in the Wollongong sub-region and will review the counselling methods 
and resources available to assist with these problems. Theroetical rationales for 
current practices and the possibility for future interventions will be explored. 

Special attention will be given to the family adjustment and assimilation of 
immigrants, and to the social problems of unattached single migrants. 

TEXTBOOKS 

To be notif ied. 

SOC994 COMMUNITY WORK (OPTIONAL) 

Double session; 12 credit points 
Assessment: By seminar and workshop participation, practical work and project 
report. 

Community work involves both paid and voluntary intervention in those areas 
of social life usually understood as being outside the workplace. The subject will 
allow students to: 

(a) develop an understanding of the limitations and potential of comm­
unity work as a means of enabling people to take greater control 
over decisions that affect them; 

(b) explore the substantive issues involved in community work practice 
in the lllawarra, set against the international and national context; 

(c) develop their ability to use and transfer skills, techniques and strat­
egies in community work, particulariy with immigrant groups. 

The practical element of the subject will be located within the work of the 
Centre for Multicultural Studies or other community based projects and will 
involve work with Australian and immigrant communities. 

TEXTBOOKS 

To be notif ied. 

SOC995 SPECIAL TOPIC IN MULTICULTURAL STUDIES 

Double session; 12 credit points (3 hrs per week: tutorials) 
Assessment: Project report. . . 
Prerequisite- EUR0992 SOC992, and demonstrated expertise in especial area 
of Applied Multicultural Studies as determined by the Director of the Centre for 
Multicultural Studies. 
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The special topic exists to enable advanced students and students with interests 
not adequately catered for in the EDUC992 and SOC994 subjects to undertake 
advanced study. 

HONOURS MASTER OF ARTS 

Students may enrol in 900-level subjects offered by the Centre for the Diploma 
in Applied Multicultural Studies, as part of an Honours Master of Arts pro­
gramme under Regulation 6(i i) , subject to the approval of 

(i) the Chairman of the Department in which the student is enrolled; 

(ii) the Director of the Centre for Multicultural Studies; 

(iii) Academic Senate. 
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PHILOSOPHY 

DIPLOMA IN PHILOSOPHY 

The purpose of the graduate Diploma in Philosophy is to provide in a recognised 
University course a means for graduates with limited acquaintance with logic 
and philosophy to acquire competence in these subjects at a reasonably advanced 
level. The Diploma shall be subject to the University regulations for the award 
of graduate Diplomas together with the following conditions. 

1. Candidates are required to complete subjects totalling 48 credit points 
from those listed in Schedule A under 'Philosophy'. Of these at least 24 must 
be from 300-level subjects and the remainder from 200-level subjects. Provided 
that, subject to ine joint approval of the Chairmen of the Departments of Phil­
osophy and Education, or of Philosophy and History and Philosophy of Science, 
up to 24 credit points at 200-level and/or 300-level may be taken from subjects 
listed in Schedule Aunder 'Education' and/or 'History and Philosophy of Science'. 
Under no circumstances may the total number of subjects credited towards the 
graduate Diploma in Philosophy taken from subjects other than those listed under 
'Philosophy' total more than 24 credit points. 

2. A candidate may not include in his or her diploma programme any course 
component which substantially duplicates a subject or part of a subject previously 
passed by the candidate as part of any degree ordiploma already held or previously 
attempted. 

3. The selection of courses and the programme of study shall be approved 
by the Departmental Chairman. 

4. A full-time candidate shall normally complete the diploma in one academic 
year, a part-time candidate in no less than two and no more than three academic 
years. 

5. Admission to candidature for the Diploma is on the recommendation 
of the Chairman of the Philosophy Department who shall assess the applicant's 
aptitude for sustained philosophical study at a reasonably advanced level. 

HONOURS MASTER OF ARTS 

1. HONOURS MASTER OF ARTS BY RESEARCH 

The purpose of the Honours Master of Arts by research is to enable suitably 
qualified graduates to make a significant independent contribution to Philosophy. 
Graduates who hold an Honours Bachelor degree (with a minimum of Honours 
Class I I , Division 2) or equivalent may, if recommended for candidature, under­
take PHIL999 Major Thesis (48 credit points). All other candidates must if 
recommended for admission, normally satisfactorily complete PHIL913 Advanced 
Philosophical Topics (48 credit points) prior to enrolling in PH1L999. 

PHIL913 ADVANCED PHILOSOPHICAL TOPICS 913 

Double session subject; 48 credit points 
Variable combination of seminars, lectures and lecture/discussions 
Prerequisites: Entry is restricted to students seeking admission to the Honours 
Masters degree under section 6(2) of the Honours Masters Degree Regulations 
Assessment: Essays and three hour written examinations as laid down in the 
requirements for such components as are approved or prescribed 

An approved or prescribed selection of courses provided by the Department under 
other designations deemed by the Departmental Chairman to be appropriate as 
a foundation for postgraduate studies, given the background and intended pur­
suits of the individual student. 
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TEXTBOOKS 

As laid down in the requirements for the component courses. 

PHIL999 MAJOR THESIS 

Double session subject; 48 credit poin ts 

2. HONOURS MASTER OF ARTS BY COURSE WORK 

Introduction 

The purpose of the Honours Master of Arts by Course Work in Philosophy is to 
enable suitably qualified graduates (i.e. graduates with Second Class Honours or 
its equivalent or who have satisfactorily completed PHIL913) to under take at 
advanced level course work in areas which were not included at the appropriate 
level, in their undergraduate programme, while pursuing a minor research project. 
Candidates must take subjects to the total value of 24 credit points from the 
schedule of graduate subjects in Philosophy, together with PHIL923 Minor Thesis. 

Subjects 

PHIL933 ADVANCED LOGIC 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 

Assessment: One three-hour examination. 

A study of issues in philosophical, inductive and/or formal logic. 

PHIL943 ADVANCED POLITICAL PHILOSOPHY 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 

Assessment: One three-hour examination. 

A study of issues in political and/or social philosophy. 

PHIL953 ADVANCED PHILOSOPHY OF VALUE 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 
Assessment: One three-hour examination. 
A study of issues in moral philosophy, and/or aesthetics. 

PHIL963 ADVANCED EPISTEMOLOGY AND 
PHILOSOPHY OF SCIENCE 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 
Assessment: One three-hour examination. 

A study of issues to do with the theory of knowledge. 

PHIL973 PHILOSOPHICAL PROBLEMS 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 
Assessment: One three-hour examination. 

A study of a selection of traditional philosophical problems. 
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PHIL983 CONTEMPORARY ISSUES IN PHILOSOPHY 

Double session subject; 6 credit points. Variable combination of seminars, lectures 
and lecture-discussions. 
Assessment: One three-hour examination. 

A study of current controversies within one selected field of contemporary 
philosophy. 

PHIL923 MINOR THESIS 

Double session; 24 credit points. 
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PHYSICS 

HONOURS MASTER OF SCIENCE 

The degree of Honours Master of Science (MSc(Hons)) by coursework in the 
Department of Physics shall be subject to the Honours Masters Degree Regulat­
ions together with the following conditions: 

1. Entry to the degree programme will normally be from an Honours degree 
in Physics or from a pass degree with an appropriate three year sequence in physics. 

2. Where entry to the degree programme is from an Honours degree at a stand­
ard of Class 11, Division 2 or higher, it will normally occupy two sessions of 
full-time study or four sessions of part-time study. It will require the successful 
completion of 48 credit points taken from the Schedule of Graduate Subjects in 
Physics. If either PHYS905 Mathematical Methods for Physicists A, or PHYS955 
Mathematical Methods for Physicists B, or both, are included in the 48 credit 
points, then the contents of these subjects must differ from those of other sub­
jects previously taken and credited towards another degree of the University. 

3. Where entry to the degree programme is from a degree at a standard below 
Honours Class I I , Division 2, it will normally occupy four sessions of full-time 
study or eight sessions of part-time study. It will require the successful complet­
ion of 96 credit points. Of these: 

(i) a minimum of 36 credit points shall be compiled from 400-level 
Physics subjects excluding PHYS410; 

(ii) a maximum of 12 credit points of 300-level compiled from Schedules 
A and F excluding any subjects previously taken and credited 
towards another degree of the University; 

(iii) the remaining credit points are to be taken from the Schedule of 
Graduate Subjects in Physics with the same constraint on PHYS905 
and PHYS955 specified in 2 above. 

Course Ob jec ti vies 

After completion of an undergraduate degree in physics, an individual is equipped 
to work as a professional physicist in research and industry under the direction 
of more highly qualified staff. In order to achieve some measure of Independence, 
he/she requires advanced training. Additionally, a teacher needs to keep abreast 
of current developments (and exercise independent judgement of their import­
ance) to be fully effective; this requires broader and more advanced training in 
the discipline. The objectives of the present programme are to provide an offering 
necessary to accomplish the above and to give supplementation to the candidate's 
mathematical background sufficient for coherence and comprehension of the 
course. 

Details of Subjects 

PHYS905 MATHEMATICAL METHODS FOR PHYSICISTS A 

42 hrs lectures; 6 credit points 
Pre-requisite, Co-requisite and Assessment: to be determined by the Department 
Chairman. 

Ordinary Differential Equations; Partial Differential Equations; Non-linear Partial 
Differential Equations. 

TEXTBOOK 

To be determined after consultation with the Departmental Chairman. 
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PHYS910 ADVANCED PROJECT IN PHYSICS A 

First sessions subject; 6 credit points 
42 hrs laboratory 
Assessment: This will be based on the satisfactory operation of the compteted 
experiments and the adequacy of the written descriptions of the experiments. 

The student wil l be required to design and construct several self-contained ex­
periments at the level of those encountered in PHYS309 Advanced Experimental 
Physics. The number and type shall be determined by two members of the acad­
emic staff of the Department of Physics. 

PHYS942 ELEMENTARY PARTICLE PHYSICS 

Double sessions subject; 6 credit points 
42 hrs lectures 
Pre-requisite: PHYS321 Solid State, Nuclear and Astro-Physics (or PHYS322 
Astro-, High Energy, Nuclear and Solid State Physics) and PHYS443 Quantum 
Mechanics and Statistical Mechanics 
Assessment: Based on assigned problems, tests and sessional examinations 

Properties of Elementary Particles; Interaction of Elementary Particles with 
Master; Strong Interactions; Feynman Diagrams; Electromagnetic Interactions; 
Weak Interactions; The K+ - K° System and CP Violat ion; The Eight-fold Way, 
Quarks and SU(3) Symmetry. 

TEXTBOOK 

Longo, M.J. Fundamentals of Elementary Partical Physics. McGraw-Hill, 1973. 

PHYS944 ADVANCED QUANTUM MECHANICS 

Double sessions subject; 6 credit points 
42 hrs lectures 
Pre-requisite: PHYS443 Quantum Mechanics and Statistical Mechanics 
Assessment: As for PHYS942 

Review of Non-Relativistic Ouantum Mechanics; Klein-Gordon Equation; Dirac 
Equation; Free Electron and Positron States; Electrons and Positrons in a Coulomb 
Field; Spin; Spin-Orbit Interaction; Foldy-Wouthuysen Transformation; Dirac-
Hartree-Fock Theory for Many-Electron Atoms; Second Quantization, Quanti­
zation of the Electromagnetic Field; The Hanbury-Brown Twiss Experiment; 
Glauber States; Uncertainty in Phase and Photon Number. 

TEXTBOOKS 

Das, T.P. Relativistic Quantum Mechanics of Electrons. Harper & Row. 
Klauder, J. R. & Sudarshan, E.C.G. Fundamentals of Quantum Optics. Benjamin. 

PHYS946 ADVANCED SOLID STATE PHYSICS 

Double session subject; 6 credit points 
42 hrs lectures 
Pre-requisite: PHYS401 Theoretical Mechanics and Electromagnetism, PHYS443 
Quantum Mechanics and Statistical Mechanics, and PHYS446 Solid State Physics 
Co-requisite: PHYS944 Advanced Quantum Mechanics 
Assessment: As for PHYS942 

Crystal Symmetries; Groups of Linear Transformations; Abstract Groups; Theory 
of Group Representations; Group of the Schrodinger Equation; Selection Rule 
Theorem- Groups of Physical Interest; Rotation Operations; Double Valued 
Representations; Direct Products; Crystal Fields; Adiabatic Approximation; 
Bloch's Theorem; The Effective Mass Expansion; Spin-Orbit Interaction; Time-
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Reversal Symmetry; Symmetry Properties of Wave Vectors; Band Theory; Impur­
ities in Semi-conductors. 

TEXTBOOK 

Heine, V. Group Theory in Quantum Mechanics. Pergarnon, 1960. 

PHYS947 SPECIAL TOPIC IN PHYSICS A 

First session subject; 6 credit points 
(14 hrs seminars and 14 hrs tutorials) 

A special topic to be selected from any area of physics. The selection to be made 
by the Departmental Chairman in consultation with the Departmental Assessment 
Committee. 

PHYS948 ASTROPHYSICS SEMINARS 

First Session subject; 6 credit points (28 hrs seminars) 
Pre-requisite: PHYS319 or PHYS321 or PHYS322 or PHYS329, together with 
either PHYS441 or PHYS465. 
Co-requisite: None. 
Assessment: Participation in, and presentation of seminars 

Library projects and seminars aimed at ascertaining the frontiers of knowledge 
in currently active fields, e.g. formation of the solar system; solar research; 
star formation; late stages of stellar evolution; neutron stars; black holes; super-
novae; infrared astronomy; interstellar medium; evolution of galaxies; intergalactic 
matter; cosmology. 

TEXTBOOK 

Avrett, Eugene, H. ed. Frontiers of Astrophysics. Harvard University Press, 1976. 

PHYS955 MATHEMATICAL METHODS FOR PHYSICISTS B 

42 hrs lectures; 6 credit points 
Pre-requisite, Co-requisite and Assessment: To be determined by the Departmental 
Chairman 

Special functions; Green's functions; co-variant and contravariant tensors; Hilbert 
space; integral equations. 

TEXTBOOK 

To be determined after consultation with the Departmental Chairman. 

PHYS960 ADVANCED PROJECT IN PHYSICS B 

Second session subject; 6 credit points 
42 hrs laboratory 
Assessment: This will be based on the satisfactory operation of the completed 
experiments and the adequacy of the written descriptions of the experiments. 

The student will be required to design and construct several self-contained ex­
periments at the level of those encountered in PHYS309 Advanced Experimental 
Physics. The number and type shall be determined by two members of the acad­
emic staff of the Department of Physics. 

PHYS970 THE PHYSICS OF MEASUREMENTS 

Double session subject; 6 credit points 
42 hrs lectures 
Pre-requisite: PHYS309 Advanced Experimental Physics 
Assessment: As for PHYS942 
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A course dealing with the design of experiments and the physical principles under­
lying the techniques of measurement for specific physical quantities and the 
general principles of instrument design. 

Aims of good design; replication; randomization; blocking, Latin squares; in­
strumental profi le; optical transfer function; noise limitations; integrator; the 
phase sensitive detector; the box car detector; the correlator; the matched fi l ter; 
resistors; galvanometers; electrometers; Q-meters; mass measurement; volume 
measurement; density measurement; pressure measurement; time interval measure­
ment; measurement of small displacements; measurement of large displacements; 
measurements of angles; coherence; classification of interferomenters; light 
sources; commonly used interferometers; Fourier spectrometry; detection of 
interference patterns; interference filters. 

PHYS990 PLASMA PHYSICS 

Double session subject; 6 credit points 
42 hrs lectures 
Pre-requisite: Statistical Mechanics part of PHYS311; PHYS401 Theoretical 
Mechanics and Electromagnetism 
Assessment: As for PHYS942 

Review of Maxwell's equations; Fourier analysis of Maxwell's equations; motion 
of a charged particle in electromagnetic fields; dynamics of many-particle systems; 
the Boltzmann-Vlasov equation; magnetohydrodynamics; Alfen waves; Chew, 
Goldberger, low approximation;plasma oscillations. 

TEXTBOOK 

Gartenhaus, S. Elements of Plasma Physics. Holt, Rinehart & Winston, 1964. 

PHYS997 SPECIAL TOPIC IN PHYSICS B 

Second session subject, 6 credit points (14 hrs seminars and 14 hrs tutorials) 
Pre-requisite, Co-requisites and Assessment: Same as for PHYS947 

A special topic to be selected from any area of physics. The selection to be made 
by the Departmental Chairman in consultation with the Departmental Assessment 
Committee. 

PHYS998 COSMOLOGY 

Second session subject, 6 credit points (14 his lectures and 14 hrs seminars) 
Pre-requisite: PHYS319 or PHYS321 or PHYS322 or PHYS329 
Co-requisite: None 
Assessment: Same as for PHYS942 

History; homogeneity and isotropy of the universe; Hubble's constant and the 
cosmic time scale; mean mass density of the universe; microwave background 
and the primeval fireball hypothesis; cosmological models. 

TEXTBOOK 

Peebles, P.J.E. Physical Cosmology. Princeton University Press, 1971. 

PHYS999 MAJOR THESIS 

Double session subject, 48 credit points 
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PSYCHOLOGY 

HONOURS MASTER OF ARTS 

With the increasing application of psychology to a wide variety of human problems 
comes the need for psychologists who are knowledgeable about psychology in 
general and skilled in its application in the community. Much of that knowledge 
can be acquired in an undergraduate degree, and it is after that educational 
experience that application skills can best be gained. This Honours Master of Arts 
programme in Applied Psychology provided this opportunity. It is structured so 
as to give students a general professional education dealing with basic issues and 
generalizeable skills in company with others whose special areas of application 
differ. Psychologists emerging from the programme will be able to work in a 
variety of fields, showing the versatility which will be required by the changing 
community needs and different job roles psychologists will experience. 

The educational objectives of the programme are as follows. Graduates of this 
Honours Master of Arts programme in Applied Psychology will develop a sound 
knowledge of human problems and a variety of approaches to them. They will 
become able to facilitate the functioning of others and to intervene effectively. 
Also they will develop as people, with increasing self-awareness and ability to 
relate to others. They will come to possess a range of methodologies for evaluat­
ion of their work and that of others in their research and evaluation skills. They 
will have a variety of practicum experiences. 

The degree of Honours Master of Arts (MA(Hons)) by course work in the field of 
Applied Psychology will be subject to the Honours Masters Degree Regulations 
together with the following conditions: 

1. Entry to the degree programme will normally be from an Honours degree 
in psychology or from a pass degree with a three year (or its part-time equivalent) 
sequence in psychology. 

2. Where entry to the degree programme Is from an Honours degree at a stand­
ard of Class I i , Division 2, the programme will normally involve two sessions of 
full-time study or four sessions of part-time study. Applicants with Honours in 
Psychology will be eligible for entry to the programme only if some portion of 
their Honours work is considered by the Chairman of the Department of Psych­
ology to be in the field of applied psychology and if they are also found, by the 
Chairman of that Department, to have had the equivalent of one year's full-time 
experience in an appropriate field. The programme for such candidates will 
require the successful completion of 48 credit points from the Schedule of 
Graduate Subjects in Psychology as follows: 

(i) 24 credit points in subjects: PSYC911 Principles of Applied Psyc­
hology; PSYC912 Interpersonal Skills for Applied Psychologists; 
and PSYC913 Assessment and Appraisal in Applied Psychology; 

(ii) 16 credit points in two areas of specialization, that is two of 
PSYC921 Counselling Psychology; PSYC922 Psychology In the 
Schools; PSYC923 Clinical Psychology; PSYC924 Industrial and 
Organizational Psychology; or any PSYC92X subject; and 

(ill) 8 credit points in a Supervised Practicum in keeping with choices 
made under (ii) above, that is, one of PSYC931 Practicum: Coun­
selling Specialization; PSYC932 Practicum: School Specialization; 
PSYC933 Practicum: Clinical Specialization; PSYC934 Practicum: 
Industrial and Organizational Specialization; or any PSYC93X 
subject. 

3. Where entry to the degree programme is from a degree at a standard below 
Honours Class I I , Division 2, it will normally involve four sessions of full-time 
study or 8 sessions of part-time study. It will require the successful completion of 
96 credit points from the Schedule of Graduate Subjects in Psychology as follows: 
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(i) 24 credit points of core subjects; PSYC911 Principles of Applied 
Psychology ;PSYC912 Interpersonal Skills for Applied Psychologists; 
and PSYC913 Assessment and Appraisal of Applied Psychology; 

(ii) 16 credit points in two areas of specialization, that is, two of 
PSYC921 Counselling Psychology; PSYC922 Psychology in the 
Schools; PSYC923 Clininal Psychology; PSYC924 Industrial and 
Organizational Psychology or any PSYC93X subject. 

(iii) at least 16 credit points in Supervised Practicums in keeping with 
choices made under (ii) above, that is, one of PSYC931 Practicum; 
Counselling Specialization; PSYC932 Practicum: School Special­
ization; PSYC933 Practicum: Clinical Specialization; PSYC934 
industrial and Organizational Specialization orany PSYC93Xsubject; 

(iv) 24 credit points in the subject PSYC989 Research Project; 

and 

(v) the remaining 16 credit points to be made up from 300-level, 400-
level or graduate subjects in psychology or related disciplines and/or 
more practicum experience in other practicum areas or in PSYC939: 
other Practicum Work and/or individual work in PSYC901 Psych­
ology Report. 

Details of Subjects 

PSYC901 PSYCHOLOGY REPORT 

6 credit points 

Refer to Department for details 

PSYC911 PRINCIPLES OF APPLIED PSYCHOLOGY 

Double session; 52 hours lectures and seminars; 8 credit points 
Assessment: Class participation and assignments. 

A comparative study of different approaches to applied psychology including the 
basic premises and philosophical roots of different orientations (for example, 
behavioural, Gestalt, psychoanalytic, rational-emotive, symbolic interactionist); 
relations between applied psychology and other disciplines; multi-disciplinary 
approaches; codes of ethics for psychologists; the legal responsibilities of applied 
psychologists working with adults and children. No text will be set but students 
will be referred to different source materials, especially journals. 

PSYC912 INTERPERSONAL SKILLS FOR 
APPLIED PSYCHOLOGISTS 

Double session; 52 hours of supervised practical work; 8 credit poin ts 
Assessment: Continual Assessment. 

Opportunities will be provided for the development of personal and interpersonal 
skills including self-awareness, deployment of self as a too l , interpersonal work 
in dyads and triads as well as in groups as group members and leaders. Such work 
wil l include the use of fantasy, dreamwork, interpersonal encounters, psychodrama 
and other kinds of group work. While much of this work will be supervised by 
staff, emphasis will also be placed on the development of peer supervision skills. 

PSYC913 ASSESSMENT AND APPRAISAL 
IN APPLIED PSYCHOLOGY 

Double session; 52 hours of lectrues, seminars and practical work; 8 credit points. 
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Assessment: Administration and evaluation of assessment techniques; test con­
struction and written examination. 

Some knowledge of the theory of testing and measurement is assumed in this 
subject. Students will study assessment and appraisal techniques used with both 
adults and children and common to many applied psychologists, but they will 
also study others which relate to their area of professional specialization. A 
textbook will be recommended. 

A L L OF THE ABOVE SUBJECTS ARE CORE SUBJECTS REQUIRED OF 
EVERY STUDENT IN THE PROGRAMME. NOW FOLLOW A NUMBER OF 
SPECIALIST SUBJECTS WHICH DEAL WITH THE SPECIAL PROBLEMS OF 
SPECIFIC CLIENTS IN SPECIFIC CONTEXTS AND THE SPECIAL METHODS 
OF INTERVENTION EMPLOYED WITH THEM. 

PSYC921 COUNSELLING PSYCHOLOGY 

First session; 52 hours of lectures, seminars and practical work; 8 credit points. 
Assessment: Practical work and assignments and/or written examination. 

The major elements of this subject are the counselling client and hisorhercontext, 
a study of contemporary approaches to counselling, the development of metatheory 
in counselling psychology, the development and teaching of counselling skills. 
Readings to be recommended. 

PSYC922 PSYCHOLOGY IN THE SCHOOLS 

Second session; 52 hours of lectures, seminars and practical work; 8 credit points. 
Assessment: Practical work and assignments and/or written examination. 

The major elements of this subject are the cognitive, emotional and social prob­
lems of the child in the school; deviancy, sex roles and cultural differences; 
intervention techniques such as remedial work, behaviour modification and play 
therapy; schools as social systems, the role of the school psychologist and psych­
ological consultation in the school. Readings will be recommended, especially in 
such journals as Child Development, Adolescence, Joumal of Learning Disabilities, 
Elementary School Guidance and Counselling Psychology in the School. 

PSYC923 CLINICAL PSYCHOLOGY 

Second session; 52 hours of lectures, seminars and practical work; 8 credit points. 
Assessment: Practical work and assignments and/or written examination. 

The major elements of this subject are human psychopathology, neuroanatomical 
and neurophysiological pathology, some appraisal techniques specific to clinical 
psychology, and therapeutic psychology which provides a study of some systems 
of psychotherapy applied with adults and children and some methods of case 
management and intervention. A reading programme will be recommended. 

PSYC924 ORGANIZATIONAL PSYCHOLOGY 

First session; 52 hours of lectures, seminars and practical work, 8 credit points. 
Assessment: Practical work and assignments and/or written examination. 

The major elements of this subject are the areas in which a psychologist practicing 
in industry as a consultant or working in personnel management may be involved. 
Topics to be dealt with may include action research and organizational develop­
ment, communication within organizations, job satisfaction and employee mot­
ivation, demoralization and worker participation in management, problems of 
personnel selection and training and the role of the psychologist in industrial 
relations. A textbook and other readings will be recommended. 
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PSYC925 CHILD CLINICAL PSYCHOLOGY 

8 credit points; (4 class hours per week for 1 session) 
Chairperson: Linda L. Viney 
Assessment: Practical work and assignments and/or written examination. 

This subject will deal with child psychopathology and its special forms of assess­
ment, including observation, interviewing, testing and the use of projective 
techniques (those not dealt with in the core course PSYC9T3 Assessment and 
Appraisal). Related interventions such as behaviour modification, counselling 
and psychotherapy, play therapy, art work, psychodrama and other forms of 
group work, family therapy and environmental manipulations will be explored. 
Prevention of psychological problems in childhood will also be in focus. Mental 
retardation and other results of psychoneurological difficulties will receive att­
ention, as well as the management of children with special problems such as 
physical handicaps, delinquency, depression and aggressive behaviour. Ethical 
and professional issues considered will be those involved in work with minors. 

No set text. 

PSYC931 PRACTICUM: COUNSELLING SPECIALIZATION 

Double session; 52 hours of seminars; 8 credit points. 
Assessment: Seminar (case conference) presentations, field notebooks and assess­
ment by university and field supervisors. 

This subject, like the other practicum subjects, is intended to provide supervised 
experience in a variety of settings in which psychology is applied. Each spec­
ialist course, while requiring concentration in the area of specialization, will also 
give students the opportunity to become involved in one area of professional 
practice. 

PSYC932 PRACTICUM: SCHOOL SPECIALIZATION 

Double session; 52 hours of seminars; 8 credit points. 
Assessment: Seminar (case conference) presentations, field notebooks and assess­
ment by university and field supervisors. 

This subject, while differing from PSYC931 in content and placements, has similar 
goals. 

PSYC933 PRACTICUM: CLINICAL SPECIALIZATION 

Double session; 52 hours of seminars; 8 credit points. 
Assessment: Seminar (case conference) presentations, field notebooks and assess­
ment by university and field supervisors. 

This subject, while differing from PSYC931 in content and placements, has 
similar goals. 

PSYC934 PRACTICUM: ORGANIZATIONAL SPECIALIZATION 

Double session; 52 hours ofseminars;8 credit points. 
Assessment: Seminar (case conference) presentations, field notebooks and assess­
ments by university and field supervisors. 

This subject while differing from PSYC931 in content and placements, has 
similar goals. 

PSYC935 PRACTICUM: CHILD CLINICAL SPECIALIZATION 

Double session;8 credit points (field work plus 52 hours of seminars) 
Chairperson: Linda L. Viney and John deWet 
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Assessment: Reports by Field and University Supervisors; field notebooks; 
seminar (case conference) presentations. 

This subject, while differing from other practicum subjects in content and place-
ment(s), has similar goals. Its focus will be on the diagnosis, treatment, manage­
ment and prevention of children's psychological problems. 

PSYC939 OTHER PRACTICUM WORK 

Single session; 26 hours of seminars; 6 credit points. 
Assessment: Seminar (case conference) presentations, field notebooks and assess­
ment by university and field supervisors. 

An extra amount of supervised practicum experience is to be selected by students 
or recommended by staff. 

PSYC989 RESEARCH PROJECT 

24 credit points. 

All applied psychologists should know how to answer psychological questions by 
recourse of raw data. All students entering with a pass degree or without the 
major empirical project of the Honours year, therefore, will be required to design 
and carry out a small research project under supervision. This research will be in 
the general field of applied psychology and normally in one of the students' 
areas of specialization. Students will show that they are able to: 

1. define their problem, 

2. devise a method by which to collect data relevant to i t , 

3. collect, analyse and interpret those data, 

and 

4. report their findings in the form of an article suitable for a refereed journal of 
their choice. 

PSYC999 MAJOR THESIS 

48 credit points 

For students who have an appropriate honours degree in Psychology. Refer to 
Department for details. 

NOTE: Provision exists for students who do not have an honours degree to com­
plete a Master of Arts by Coursework and Major Thesis (a total of 96 credit points) 
as provided under section 6(2) of the Masters Degree Requirements. 
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SOCIOLOGY 

DIPLOMA IN SOCIOLOGY 

The purpose of the graduate Diploma in Sociology is to provide graduates who 
have a limited knowledge of Sociology a means of acquiring a sociological com­
petence at a reasonably advanced level. Courses available will allow students 
to focus their sociological coursework either towards vocational interests, e.g., com­
munity development, management of technological change, organisation and 
personnel, or towards a more general understanding of the social world. The 
Chairman of the Department will advise intending students on which course 
structure is most appropriate to their interests. The Diploma will be subject 
to the University Regulations for the award of graduate Diplomas together with 
the following conditions: 

1. Candidates are required to complete subjects totalling 48 credit points 
from those listed in Schedule A under 'Sociology'. Of these, at least 24 must be 
from 300-level subjects and the remainder from 200-level subjects. 

2. A candidate may not include in his or her diploma programme any course 
component which substantially duplicates a subject or part of a subject previously 
passed by the candidate aspart of any degree or diploma already held or previously 
attempted. 

3. The selection of courses and the programme of study shall be approved 
by the Departmental Chairman. 

4. A full-time candidate shall normally complete the diploma in one academic 
year, a part-time candidate in no less than two and no more than three academic 
years. 

5. Admission to candidature for the Diploma is on recommendation of the 
Chairman of the Sociology Department who shall assess the applicant's aptitude 
for sustained sociological study at a reasonably advanced level. 

HONOURS MASTER OF ARTS 

SOC999 MAJOR THESIS 

48 credit points 






