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Website
It is important that you check the Summer School website regularly.
It may be found by following links from the University of Sydney front page, or by going
directly to

http://www.maths.usyd.edu.au/u/UG/SS/

Important announcements relating to Junior Mathematics are posted on the site, and
there is a link to the MATH1001 page. The MATH1001 page is at

http://www.maths.usyd.edu.au/u/UG/SS/SS1001/

There you will find online resources and other useful links. Make sure you check the page
weekly.

Lectures
There is only 1 lecture stream, as shown on your personal timetable. This consists of two
2-hour lectures per week.
Lectures run for 6 weeks. The first lecture is at 10am, Monday the 9thth of January and
the last lecture is on Tuesday the 14th February.
Lectures will be held on Monday and Tuesday from 10am to 12pm on weeks 2-7 of
Semester.
The lecturer for this unit is Mr Joachim Worthington. All questions about the content
of the course, assessments, and timetabling should be sent to the subject email address

MATH1001@maths.usyd.edu.au

Consultation hours will be negotiated with the class and posted on the course website on
the first day of lectures.

Tutorials
Tutorials start in week 1, immediately following your first lecture.
Tutorials will be allocated during the first lecture. You should attend the tutorial you are
allocated. Attendance at tutorials will be recorded.

Tutorial sheets
The tutorials are run as board tutorials. Tutorial sheets will be made available in the
tutorials. Solutions to tutorial exercises and an extended tutorial sheet will be posted
after the corresponding tutorial.
Assessment
Your mark for this unit will be calculated as follows:

60%: Final Exam,
30%: Quiz marks (10% each) (using the better mark principle),
10%: Assignment.
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The better mark principle means that for each quiz, the quiz counts if and only if it is
better than or equal to your exam mark. If a quiz mark is less than your exam mark
the exam mark will be used for that portion of your assessment instead. You should
not rely on this, as the exam is typically more difficult to get a high mark on than
the quizzes. The better mark principle applies automatically if you miss a quiz for any
reason.
Final grades are returned within one of the following bands: High Distinction (HD),
85-100: representing complete or close to complete mastery of the material; Distinc-
tion (D), 75-84: representing excellence, but substantially less than complete mastery;
Credit (CR), 65-74: representing a creditable performance that goes beyond routine
knowledge and understanding, but less than excellence; Pass (P), 50-64: representing
at least routine knowledge and understanding over a spectrum of topics and important
ideas and concepts in the course.
A student with a passing or higher grade should be well prepared to undertake further
studies in mathematics on which this unit of study depends.

Examination
There is one examination of 1.5 hours duration during the examination period at the end
of summer school. Check the Summer School website for more information.

Quizzes
Three 30 minute quizzes will be held during lectures, on Tuesday week 3 (17th of
January), Tuesday week 5 (31st of January) and Tuesday week 7 (14th of
February). Each quiz is worth 10% of your final mark.

Assignment
There will be one assignment, worth 10% of your final mark. It will be due in week 6.
In addition to a paper copy of your assignment, all assignments must be submitted elec-
tronically in Turnitin, via the Learning Management System (Blackboard) site by the
deadline.

Course notes
Britton, Mathas and Myerscough. MATH1001 Differential Calculus. School of Mathe-
matics and Statistics, University of Sydney, Sydney, NSW, Australia.
Available from KOPYSTOP, 55 Mountain St Broadway from the 16th of January.
It is required you purchase these notes. They are very affordable, and the lectures will
follow the structure of these notes very closely.
See the Junior Mathematics Handbook for other references.

Where to go for help
For administrative matters, go to the Mathematics and Statistics Student Office,
Carslaw room 520.
For help with mathematics, see your lecturer or your tutor. Lecturers guarantee to be
available during their indicated office hour, but may well be available at other times
as well. If you are having difficulties with mathematics due to insufficient background,
you may seek help from the Mathematics Learning Centre. As the lecturer for more
information about this.
For help with mathematics, ask the lecturer or your tutor.
Consultation hours will be made available; at other times, contact the lecturer by email.
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Objectives:
The objectives of this unit are:

• to introduce the concept of a complex number;

• to consolidate your understanding of functions of one variable, limits and continuity;

• to illustrate the mathematical description of curves and surfaces in space;

• to introduce functions of two variables and partial derivatives;

• to introduce Taylor polynomials and Taylor series;

• to improve your ability to think logically, analytically, and abstractly;

• to enhance your problem-solving skills.

In addition, this unit provides students with a solid foundation for further studies in
mathematics and/or other scientific disciplines.

Outcomes:
Students who successfully complete this unit will be able to demonstrate competency in:

• applying mathematical logic and rigour to solving problems;

• reading and writing basic set notation;

• arithmetic operations with complex numbers in Cartesian, polar, and exponential
form;

• using de Moivre’s theorem to find powers and roots of complex numbers;

• solving simple polynomial equations involving complex numbers;

• interpreting geometrically certain algebraic expressions as curves and surfaces;

• calculating partial derivatives;

• finding equations of planes tangent to surfaces;

• finding critical points of functions of one and two variables;

• using the differential of a function in practical problems;

• calculating the directional derivative and the gradient vector for a function of two
variables;

• interpreting the directional derivative and the gradient vector geometrically;

• applying an intuitive understanding of a limit and knowledge of basic limit laws to
calculate the limits of functions;

• using L’Hôpital’s rule;

• finding inverse functions;

• finding Taylor polynomials and the Taylor series expansion of a function;

• expressing mathematical ideas and arguments coherently in written form.
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Lecture-by-lecture outline

Note that the lectures correspond exactly with the chapters in the course notes.

Lecture Topics

1 Set notation, the real number line.

Complex numbers in Cartesian form. Complex plane, modulus.

2 Complex numbers in polar form. De Moivre’s Theorem.

Complex powers and nth roots.

3 Definition of eiθ and ez for z complex. Applications to trigonometry.

Revision of domain and range of a function.

4 Working in R3. Curves and surfaces.

Functions of 2 variables. Level curves.

5 Partial derivatives and tangent planes. The derivative as a difference quotient.

Geometric significance of the derivative. Discussion of limit.

6 Higher order partial derivatives. Limits of f(x, y). Continuity.

7 Maxima and minima of functions of two variables.

8 The chain rule. Implicit differentiation.

9 Directional Derivatives and the gradient.

10 Limit laws, l’Hôpital’s rule, composition law.

Definition of sinh and cosh and their inverses.

11 Taylor polynomials. The remainder term.

12 Taylor series and revision.

If you wish to revise before the start of semester, you should focus on graphing, trigonom-
etry, calculus (especially maxima and minima), and algebraic manipulation (espe-
cially index laws and polynomial division). You should be able to complete these questions
at a Mathematics Extension 1 level. Past HSC Mathematics Extension 1 papers are a
good tool for checking that you remember this content.
We will briefly revise some, but not all of the mathematics we use in this course.
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