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MATH2018 – Course Outline

Important information about the course

Course Authority: Dr. Anna Cai (a.cai@unsw.edu.au)

Room: Red Centre 2083. Phone: 9385 7039.

Credit: This course counts for 6 Units of Credit (6UOC). It is available only to

students for whom it is specifically required as part of their program.

Prerequisites: MATH1231 or MATH1241 or MATH1251

Exclusions: MATH2019, MATH2020, MATH2029, MATH2059, MATH2120, MATH2130

Course aims

MATH2018 aims to introduce students of Engineering to some powerful mathe-

matical methods and their applications to real-world problems across a variety of

engineering fields. The course features the mathematical foundations that are at

the heart of some of the world’s great engineering advancements. The course is not

designed to be over-technical or rigorous. Rather it features a range of highly useful

concepts that are at the core of Engineering Mathematics.

Relation to other mathematics courses

This course builds naturally on the prerequisite first year mathematics course but

more obviously contains applications relevant to Engineering problems. MATH2018

is equivalent to MATH2019.

Course components

MATH2018 is an online course, which means that the course materials will be deliv-

ered online via Moodle, YouTube, MapleTA and Smart Sparrow. You should treat

this online course exactly as you would a regular lecture course. It is your responsi-

bility to keep up with the lectures and assignments from week to week. If you leave

everything until the end of the term, you will find it impossible to catch up.

You should regularly check the course Moodle page for announcements and posts.

We recommend that you use the Interactive Timetable on the Moodle page as a

guide for your assigned activities each week.

https://moodle.telt.unsw.edu.au/login/index.php
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Lectures: There are no scheduled lectures for this course. Instead, you will view

5-6 hours of online videos per week. These videos are available via the course Moodle

page or the MATH2018 Engineering Mathematics YouTube Channel.

Each topic begins with a short introductory video describing real-world appli-

cations of the mathematical methods that you will be learning. The introductory

materials also contain links to online resources such as applets and videos that you

can use to deepen your understanding of how mathematics is used in Engineering.

Each topic has 3-4 lecture videos with accompanying lecture notes. You must

download the lecture notes from the course Moodle page and print them out before

watching the lecture videos. These notes are in the form of a workbook of examples

with blanks that you will fill in as you watch the lecture videos. The filled-out

lecture notes will be your main resource for revising for the assessments and final

exam. We will not be providing filled-out lecture notes; you must watch the lecture

videos and fill them out yourself.

Each topic also has an online problem class devoted to solving sample exam ques-

tions on the material covered in that topic. Detailed written solutions to the problem

sets are posted on the course Moodle page throughout the term.

Discussion Forums and Consultations: On the course Moodle page you will

find discussion forums and a virtual study lounge discussion forums where

you can post questions about the course and the lecture materials. These forums will

be the main way in which you will interact with the lecturer and the other students

in your course. You should regularly check the forums and you are encouraged to

answer questions from your peers. Remember that the forums and are learning

spaces and you are expected to behave the same way you would in a lecture theatre.

In addition to the online forums, there will be regular live online consultations

delivered through Blackboard Collaborate Ultra. These consultation sessions are an

opportunity to have your questions answered by the lecturer or tutor in real-time.

The schedule and instructions for the online consultations will be posted on the

course Moodle page.

If you need to discuss something of a personal or private nature or need to schedule

an in-person consultation, you should contact the course authority at the email

address above. All other questions should be posted on one of the online forums.

Tutorials: Starting in Week 1, you will complete 9 online Smart Sparrow tutorials

over the course of the term. You will find links to the tutorials under each Topic’s

section. You should aim to complete the Topic’s tutorial before the next Topic

begins. Your attendance will only be recorded in Moodle if you reach the end and

click ‘Finish’.

The advantage of these online tutorials is that you can complete them on your own

time and at your own pace. You will be provided with feedback as you progress

through the tutorial, and the questions that you are given will be adapted to your
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progress. Your position in the tutorial will be saved, so you can start a tutorial and

return to it later. Further instructions can be found within the tutorials.

Maple TA quizzes: Each week you will need to complete a short Maple T.A. quiz

on the material you have covered. These quizzes are designed to give you weekly

feedback on your progress. They will also encourage you to keep up-to-date on the

lectures and prepare you for the weekly tutorials. The quizzes will contribute to

10% of your final grade. In addition, there will be three revision quizzes that will

not be assessed.

Please familiarise yourself with the instructions for registering and completing the

Maple TA quizzes on the course Moodle page. The first Maple TA quiz is due

at 11:59 PM on Sunday at the end of Week 1.

In addition to the regular Maple TA quizzes, there will be three revision quizzes

that will help you prepare for the class tests and final exam. The revision quizzes

will not be counted towards your final grade.

Student Learning Outcomes

By the end of this course, you will be able to

1. relate concepts and methods from applied mathematics and describe how these

may be used in real-world problems drawn from various fields of engineering;

2. analyse and categorise problems from applied mathematics and engineering,

break them into their constituent steps, and apply appropriate mathemati-

cal methods in multivariable calculus; differential equations; matrix theory;

Laplace Transforms; and Fourier series;

3. demonstrate mastery of mathematical techniques by constructing logical solu-

tions to problems in Engineering that require creative and critical thinking.

Relation to graduate attributes

The lectures, problem classes and tutorials are designed to incorporate a promotion

of the UNSW Graduate Attributes, with a particular focus on:

1. the skills involved in scholarly enquiry into mathematics and its applications;

2. an in-depth engagement with mathematical knowledge in its engineering con-

text;

3. the capacity for critical and analytical thinking and for creative problem solv-

ing;
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4. the ability to engage in independent and reflective learning;

5. the capacity for enterprise, initiative and creativity.

Teaching strategies underpinning the course

New ideas and skills are introduced and demonstrated in lectures. Problem classes

show how to develop methodologies to solve exercises related to the lecture material.

Students develop these skills further 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.

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

have prepared effectively for tutorials by reviewing the lecture materials, and have

made a serious attempt at doing the tutorial problems prior to the tutorials.

Furthermore, the online lecture materials should be viewed by the student as an

opportunity to learn, rather than just copy down 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. The teaching methods used in this course

attempt to make the solution steps to problems as clear and as logical as possible.

Given that a solution step is a logical consequence of the inputs, it then does not

have to be remembered as a special case, thus reducing the need for learning by

memory and leading to a real understanding of the mathematical algorithm.

The Graduate attributes mentioned above will be encouraged, in part, by the lec-

turer or tutor following the criteria set out in the myExperience survey with elements

of:

1. communicating effectively with students (for example, by emphasizing main

points; repetition of important ideas when appropriate; use of clear speech and

writing; use of simple language; etc)

2. stimulating student interest in the subject matter (e.g. through the presen-

tation and discussion of real-world examples and interesting relevant appli-

cations; displaying a natural enthusiasm for the subject material themselves;

etc)
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3. fostering students to think critically and learn independently (e.g. by posing

interesting questions in classes [and not necessarily giving the answers!] that

demand careful, exact evaluation and judgement)

4. providing helpful feedback to help students learn (e.g. by providing worked

solutions to the Class Tests so that students may reflect on how to improve)

5. encouraging student input and participation during classes (e.g. through the

use of friendly, interactive discussions; by raising open, relevant questions to

the class; by encouraging students to raise questions during class)

6. being generally helpful to students and being well prepared.

Assessment

Assessment in this course will consist of Maple TA quizzes (10%), one written test

in week 5 (15%), one computer lab test in week 9 (15%), and a final Examination

(60%).

Knowledge and abilities assessed: All assessment tasks will assess the learn-

ing outcomes outlined above and the specific UNSW Graduate Attributes listed.

Paramount will be the ability to solve problems related to the applied mathematics

and engineering applications covered in the course.

Assessment criteria: The main criteria for marking all assessment tasks will be

a demonstrated understanding of the concepts of engineering mathematics that are

presented in lectures, as illustrated by problem-solving techniques. Marks will be

awarded for correct working, logical and appropriate reasoning - and not just for a

final answer.

UNSW assesses students under a standards based assessment policy. For how this

policy is applied in the School of Mathematics and Statistics see

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

All assessment tasks must be YOUR OWN WORK, or severe penalties will be

incurred.

Absences and special consideration

If you miss a test or assessment because of a medical issue or misadventure, you

must submit an application for special consideration together with supporting doc-

umentation within 3 working days of the assessment or the period covered by

the supporting documentation.

Students are required to submit all special considerations through the UNSW Special

Consideration Online Service (SCOLS). Note that this applies to in-session assess-

ment tasks as well as the final exam. Instructions for using the SCOLS system can
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be found at

https://student.unsw.edu.au/special-consideration .

For the School of Mathematics and Statistics policy on special consideration and

misadventure, see

http://www.maths.unsw.edu.au/currentstudents/

special-consideration-illness-misadventure

Maple TA quizzes

Rationale: The Maple TA quizzes will give students weekly feedback on their

progress through the course. They are designed to encourage students to keep up-

to-date on the material. The Maple TA quizzes are due at the end of each week

of the term, worth 10% of your final grade.

In addition to the regular Maple TA quizzes (Q1-Q9) there will be three revision

quizzes. These will not be assessed.

Maple TA Quiz Available Due

Q1 9:00am Monday Week 1 11:59pm Sunday Week 1

Q2 9:00am Monday Week 2 11:59pm Sunday Week 2

Q3 9:00am Monday Week 3 11:59pm Sunday Week 3

Revision quiz 1 9:00am Monday Week 3 Not graded

Q4 9:00am Monday Week 4 11:59pm Sunday Week 4

Q5 9:00am Monday Week 5 11:59pm Sunday Week 5

Q6 9:00am Monday Week 6 11:59pm Sunday Week 6

Revision quiz 2 9:00am Monday Week 6 Not graded

Q7 9:00am Monday Week 7 11:59pm Sunday Week 7

Q8 9:00am Monday Week 8 11:59pm Sunday Week 8

Q9 9:00am Monday Week 9 11:59pm Sunday Week 10

Revision quiz 3 9:00am Monday Week 10 Not graded

Mid-term Tests

Rationale: The mid-term tests will give students more detailed feedback on their

progress and mastery of the material. They are designed to encourage reflective

learning so that students may analyse their performance and be well–prepared for

the Examination.

Task Date Weighting Duration Material tested

Written Test Week 5 15% 50 mins Topics 1-3

Computer Lab Test Week 9 15% 40 mins Topics 4-6

The written test and computer lab test will be proctored exams held on campus in

Weeks 5 and 9, respectively. You will be offered several timeslots to sit the exams.
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The schedule for the two tests, as well as detailed instructions and practice papers,

will be made available on the course Moodle page in advance.

Examination

Duration: Two hours.

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

ered in the lectures.

Weighting: 60% of your final mark.

Further details about the final Examination will be made available on the course

Moodle page.

Additional resources and support

Textbooks

• E. Kreyszig, Advanced Engineering Mathematics (Wiley, 8th or 9th Ed.)

• S.L. Salas & E. Hille, Calculus: One and Several Variables (Wiley, 7th, 8th,

9th or 10th Ed.)

You need not buy these books, however they are recommended as back–up resources

to the lecture material. You may be able to find earlier editions at a cheaper second–

hand price and they would suffice.

Moodle

All course materials will be available on Moodle. You should check regularly for

new materials.

Mathematics Drop-in Centre

The Mathematics Drop-in Centre offers free help to MATH2018 students in achiev-

ing their learning and problem solving goals. This is a consultation centre where

students can come for free help with certain first- and second-year mathematics

subjects. The type of help offered by the tutors of the centre is either one-on-one

assistance or, at busier times, assistance in small groups. No appointment is neces-

sary. Students typically bring their partial solutions for questions to the centre. A

centre tutor then provides guidance and advice. The Mathematics Drop-in Centre

is located in RC-3064. The opening hours of centre should become available on
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the centre website late in Week 1:

http://www.maths.unsw.edu.au/currentstudents/Mathematics-Drop-in-Centre.

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

Additional Assessment

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/additional-assessment

School Rules and Regulations

Students must read and understand the general rules regarding attendence, release

of marks, special consideration etc. These are available via

http://www.maths.unsw.edu.au/currentstudents/help-students-undergraduate

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

Detailed course schedule

Topic 1. PARTIAL DIFFERENTIATION

• Partial differentiation

• The Chain Rule
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• Multivariable Taylor series and error estimation

• Leibniz’s rule for differentiating integrals

Topic 2. SCALAR FIELDS

• Extrema for functions of two variables

• Constrained Extrema and Lagrange multipliers

• Gradient and direction derivative

• Level surfaces, tangent planes, and normal lines

Topic 3. VECTOR FIELDS

• Vector algebra

• Vector fields

• Gradient, divergence, and curl of a vector field

• Line integrals

Topic 4. DOUBLE INTEGRATION

• Double integrals

• Double integrals in polar coordinates

• Area and volume

• Centre of mass and moments of inertia

Topic 5. ORDINARY DIFFERENTIAL EQUATIONS

• First order differential equations

• Second order homogeneous differential equations

• Second order non-homogeneous differential equatiosn

• Resonance

Topic 6. MATRICES

• Eigenvalues and Eigenvectors

• Symmetric and orthogonal matrices
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• Quadric surfaces

• Systems of linear ODEs

Topic 7. LAPLACE TRANSFORMS

• The Laplace Transform

• The inverse Laplace Transform

• The shifting theorems

• Partial fractions

• Solving differential equations with Laplace transforms

Topic 8. FOURIER SERIES

• Periodic functions

• Fourier series

• Functions of arbitrary period

• Even and odd functions

• Half–range expansions

• Forced oscillations

Topic 9. PARTIAL DIFFERENTIAL EQUATIONS

• Basic concepts and D’Alembert’s solution

• Wave equation

• Heat equation

• Further PDEs
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