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MATH2069 – Course Outline

Information about the course

Course Authority: Mr. Milan Pahor

Lecturers:

Milan Pahor RC − 3091 email m.pahor@unsw.edu.au

Dr. Alessandro Ottazzi RC − 4111 email a.ottazzi@unsw.edu.au.

Consultation: Please use email to arrange an appointment.

Credit, Prerequisites, Exclusions:

This course counts for 6 Units of Credit (6UOC).

MATH1231 or MATH1241 or MATH1251 is assumed knowledge for this course.

Exclusions: MATH2011, MATH2111, MATH2520, MATH2620, MATH2521, MATH2621.

Lectures: There are two strands to this course, each taught by a different lecturer.

There will be two lecturers per week for each strand:

Vector Calculus.

Wed 9am Physics Theatre PAHOR

Thu 10am Keith Burrows Theatre PAHOR

Complex Analysis.

Mon 5pm Physics Theatre OTTAZZI

Fri 3pm Keith Burrows Theatre OTTAZZI

Tutorials: There will be one tutorial per week in each strand.

e-learning: Further information, skeleton lecture notes, and other material will

be provided via Moodle.

Course aims

This course has two strands, Vector Calculus and Complex Analysis, both of which

are important for engineering students. These topics bring together calculus and

linear algebra and have many applications to physics, engineering and mathematics,

and are particularly important for electrical engineers.

Vector Calculus deals with calculus in two and three dimensions, and develops the

theory of curves, vector functions and partial derivatives, two and three dimensional
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integration, line integrals and curl and divergence. [Applications include mechanics

and dynamics, electrostatics, graphics and design.]

Complex Analysis extends calculus from real numbers to complex numbers, and de-

velops the theory of analytic functions, complex integration and Cauchy’s theorem,

series expansions, the residue theorem and applications to real improper integrals

and trigonometric integrals. [Applications include fluid flow, electrostatics, circuit

theory, and heat flow.]

Relation to other mathematics courses

Mathematics may be divided into the broad categories of analysis (calculus), algebra,

geometry and logic.

This subject fits into the analysis category and follows on from material you will

have learned in first year algebra and calculus.

Assessment

Assessment in this course rewards students for working consistently at the tuto-

rial problems throughout the session. It encourages the development of analytical

thinking, the ability to understand and solve problems, and to express mathematics

clearly in written form.

In tests and exams, marks will be awarded for correct working and appropriate

explanations and not just the final answer. Test and exam questions will largely be

based on tutorial problems.

The final mark in MATH2069 will be an aggregate mark based on:

The final exam (3 hours) worth 60%; 2 class tests of 25 minutes duration in each of

the two strands, each worth 10%, held in tutorials: the Vector Calculus tests will be

in Week 6 and Week 11, the Complex Analysis tests will be in Week 4 and Week 9.

Important Note.

In order to pass this course, your overall final mark must be greater or equal to 50%

AND you must have at least 40% in each of the two components Vector Calculus

and Complex Analysis.

Any student not satisfying the second requirement will either be given a mark of 45

or the grade of UF (Unsatisfactory Fail). A student who would pass were it not for

this criterion will be permitted to sit the concessional additional assessment exam.

3



Examples:

(1) You get 60 in vector calculus and 40 in complex analysis, which averages to a

50 which is a pass.

(2) You get 35 in vector calculus and 65 in complex analysis, averaging to 50. As

the vector calculus mark is less than 40 your final grade is UF and you will have to

retake the course, or sit the additional assessment.

(3) You get 55 in vector calculus and 29 in complex analysis averaging to 42 which

is your final mark, and you are not entitled to sit the concessional additional assess-

ment.

Assessment criteria: UNSW assesses students under a standards based assess-

ment policy. For how this policy is applied in the School of Mathematics and

Statistics see

http://www.maths.unsw.edu.au/currentstudents/assessment-policies

The main criteria for marking all assessment tasks will be clear and logical presen-

tation of correct solutions.

Tests

Rationale: The Tests will give students feedback on their progress and mastery of

the material.

Sample tests are supplied on Moodle.

You must do the test in the tutorial in which you are enrolled.

You may bring your own UNSW approved Scientific Calculator to the test. Calcu-

lators will not be provided for you.

Dates of tests:

The complex analysis test will be held in the complex analysis tutorials in weeks 4

and 9;

The vector calculus tests will be held in the vector calculus tutorials in weeks 6 and

11.

Any changes to these dates will only ever be delays and will be announced via

Moodle at least 1 week before the scheduled day.
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Absence from tests:

If you are absent from the test, you must provide a medical certificate. In that

case an M will be recorded and your final mark will be calculated from the other

assessment tasks. If you are absent without a medical certificate you will receive an

A which gives a mark of zero for that task. There will be no additional assessment

opportunities for the in-session tests.

Examination

Duration: Three hours. Half of the exam will cover the Vector Calculus strand

and half will cover the Complex Analysis.

Rationale: The final examination will assess student mastery of the material cov-

ered in the lectures.

Weighting: The final examination will count for 60% of your final mark.

Further details about the final examination will be available in class closer to the

time.

Additional resources and support

Tutorial Problems

The tutorial problems can be download from the MATH2069 moodle site. These

problems are for you to do to enhance mastery of the course. Some of the problems

may be done in tutorials, but you will learn a lot more if you try to do them before

the tutorial.

We expect you to work diligently through the majority of the problems, writing

solutions in a separate dedicated notebook.

Mathematics cannot be crammed! It is vitally important that you maintain a steady

pace of work on this course, as there is a lot of material and if you fall behind, you

may find yourself in difficulties. So please keep up to date with lectures, reading

and problems. In addition, exam and test questions will be largely based on tuto-

rial problems, so a student who works consistently throughout the term on these

problems will be at a clear advantage.

Lecture notes

Any lecture notes will appear on moodle.
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Textbooks

Both strands of the course have textbooks which may be of use to you but are not

compulsory to buy.

The Vector Calculus strand uses the text: Salas, Hille and Etgen: Calculus 9th

Edition. You should have this from first year maths.

The Complex Analysis strand uses the text book: J.W. Brown and R.V. Churchill

Complex Variables and Applications. McGraw Hill, 8th edition, 2008, available from

the UNSW bookshop. (You can use other editions.)

The content of the course will be defined by the lectures.

Moodle

We will also post versions of previous tests, some past exam papers and solutions on

moodle as the semester progresses. You should check regularly for new materials.

All important announcements will be made via moodle.

Student Learning Outcomes

New ideas and concepts will be introduced in lectures and then applied to specific

tasks in tutorials.

Through regularly attending lectures and applying themselves in tutorial exercises,

students will reach the outcomes listed below.

Vector Calculus

Students taking this strand will gain an understanding of the basic theory of func-

tions of several variables. They will:

• understand the differentiation theory for functions of several variables;

• be able to perform basic calculations relating to tangent planes, normal lines,

directional deriviatives, curves and surfaces in three dimensional space, la-

grange multipliers, location and classification of critical points;

• understand the basic integration theory for functions of several variables;

• be able to perform basic calculations relating to double and triple integrals in

cartesian, polar and spherical coordinates;

• understand the basic theory of line and surface integrals and the theorems of

Green, Stokes and Gauss;
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• be able to perform basic calculations relating to line and surface integrals and

apply the theorems of Green, Stokes and Gauss.

Complex Analysis

Students taking this strand will gain an understanding of the basic theory of func-

tions of a complex variable. They will:

• understand the main properties and examples of analytic functions;

• be able to compute and manipulate series expansions for analytic functions;

• know and be able to use the major integral theorems;

• be able to identify and classify zeroes and poles of functions and find their

residues;

• understand the relationship between complex function theory and the theory

of functions of a real variable.

• be able to calculate certain real improper and trigonometric integrals using

complex analytic methods.

Relation to graduate attributes

The above outcomes are related to the development of the Science Faculty Grad-

uate Attributes, in particular: 1.Research, inquiry and analytical thinking

abilities, 4. Communication, 6. Information literacy
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Rough Course Schedule:

Vector Calculus.

Chapters 12 – 17 of Salas, Hille and Etgen Calculus 9th Edition (“SHE9”)

Vectors and Vector Calculus (Chapters 12 and 13)

Vectors 12.3 12.7

Curves 13.1 13.4

Functions of Several Variables (Chapter 14)

Surfaces 1 4.1 14.3

Partial Derivatives and Continuity 14.4, 14.6

Gradients, Extreme Values, Differentials (Chapter 15)

Chain Rule 15.3

Gradient and Directional Derivatives 15.1 15.3

Normal and Tangent lines, Tangent Planes 15.4

Differentials 15.8

Critical points and Lagrange Multipliers 15.5, 15.7

Double and Triple Integrals (Chapter 16)

Double Integrals 16.2 16.4

Triple Integrals 16.6 16.7

Cylindrical and Spherical Coordinates 16.8 16.9

Change of Variables 16.10

Line Integrals and Surface Integrals (Chapter 17)

Line integrals and Greens theorem 17.1, 15.9, 17.2, 17.5

Surface Integrals 17.6 17.7

Divergence and Curl 17.8

Stokes theorem 17.10

Divergence theorem 17.9

Any updates to this schedule will be posted on moodle.

8



Complex Analysis

Theme No. of Lects. Weeks Text

1. Introduction: 3 1,2 1

Revision, basic topology

functions and mappings

2. Limits, continuity, differentiability 2 2,3 2.14-2.21

3. Analytic and harmonic functions 11
2

3,4 2.23-2.26

4. Exponential, trigonometric 11
2

4,5 3.28, 3.33

and hyperbolic functions 3.34

5. Principal logarithms, and 11
2

5,6 3.29-3.32

and complex exponents 3.35

6. Arcs, contour integrals 2 6,7 4.36-4.43

and antiderivatives

7. Cauchy-Goursat theorem and 21
2

7,8 4.44-4.50

the Cauchy integral formula

8. Taylor and Laurent Series 21
2

8, 9 5

9. Singularities and residues 3 9,10 6

10. The Z-Transform 11
2

11

11. Real Improper integrals 1 11 7.71-7.74

12. Trigonometric integrals 1 12 7.78

Any updates to this schedule will be posted on moodle.

9



Rough Tutorial Problem Schedule

Note: theses schedules are indicative only: any major changes will be posted on

moodle.

Vector Calculus.

Week Questions

2 Q1 - 7

3 Q8 - 17

4 Q18 - 28

5 Q29 - 36

6 Test, Q37 - 40

7 Q41 - 51

8 Q52 - 55

9 Q56 - 62

10 Q63 - 67

11 Test, Q68 - 73

12 Q74 -81

13 Q82 - 87

Complex Analysis.
Week Questions

2 Q1 - 8

3 Q9 - 23

4 Test, Q24 - 28

5 Q29 - 39

6 Q40 - 47

7 Q48 - 60

8 Q61 - 73

9 Test, Q74 - 76

10 Q77 - 88

11 Q89 - 96

12 Q97 -101

13 Q102 - 111
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Teaching strategies underpinning the course

New ideas and skills are introduced and demonstrated in lectures, then students

develop these skills by applying them to specific tasks in tutorials and assessments.

Rationale for learning and teaching strategies

We believe that effective learning is best supported by a climate of enquiry, in which

students are actively engaged in the learning process. To ensure effective learning,

students should participate in class as outlined below.

We believe that effective learning is achieved when students attend all classes, have

prepared effectively for classes by reading through previous lecture notes, in the case

of lectures, and, in the case of tutorials, by having made a serious attempt at doing

for themselves the tutorial problems prior to the tutorials.

Furthermore, lectures should be viewed by the student as an opportunity to learn,

rather than just copy down or annotate lecture notes. Effective learning is achieved

when students have a genuine interest in the subject and make a serious effort to

master the basic material.

The art of logically setting out mathematics is best learned by watching an expert

and paying particular attention to detail. This skill is best learned by regularly

attending classes.

Course Evaluation and Development

The School of Mathematics and Statistics evaluates each course each time it is

run. We carefully consider the student responses and their implications for course

development. It is common practice to discuss informally with students how the

course and their mastery of it are progressing.

Administrative matters

Special Consideration

The School of Mathematics and Statistics has a strict policy on additional assess-

ment. It can be found at

http://www.maths.unsw.edu.au/currentstudents/assessment-policies

If you are ill for a class test then you should present a medical certificate to your

tutor and an M will be recorded. Do NOT use the on-line Special Consideration

Application for class tests.
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If you are ill for the final exam then you should obtain a medical certificate, apply

on-line for Special Consideration and you may be granted a deferred examination.

If you sit the final exam and your final mark is in the range 45-49 you are automat-

ically eligible for a deferred exam, but your final mark, if you pass the exam, will

be capped at 50.

Academic Misconduct

The University of New South Wales has rules relating to Academic Misconduct.

They can be found at

https://www.maths.unsw.edu.au/currentstudents/policy-academic-misconduct

Rules for the Conduct of Examinations

The University of New South Wales has rules for the conduct of examinations. They

can be found at

http://www.maths.unsw.edu.au/currentstudents/assessment-policies

The Use of Calculators in the Examination

There are new rules regarding calculators in the final examination. The University

is no longer supplying these. You should look at the web page

https://www.maths.unsw.edu.au/currentstudents/exam-information-and-timetables

School Rules and Regulations

Fuller details of the general rules regarding attendence, release of marks, special

consideration etc are available via the School of Mathematics and Statistics Web

page at

http://www.maths.unsw.edu.au/currentstudents/assessment-policies
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Plagiarism and academic honesty

Plagiarism is the presentation of the thoughts or work of another as one’s own.

Issues you must be aware of regarding plagiarism and the university’s policies on

academic honesty and plagiarism can be found at

https://student.unsw.edu.au/plagiarism

and the links on that page.
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