MATH1001 Differential Calculus 3 credit points

Assumed knowledge: HSC Mathematics Extension 1

Prohibition: May not be counted with MATH1901 or MATH1011 or MATH1906.
Contact Hours: 6 per week (Summer School), or 3 per week (Semester 1).

Assessment: One 1.5 hour examination and assigned work.

This unit begins with a brief introduction to complex numbers, and then builds
on the calculus content of HSC Mathematics Extension 1. The notion of a limit,
which underpins the calculus, is discussed and the idea of derivative is extended
to functions of two variables. Topics covered include the following:

Complexr Numbers. Definitions, addition and multiplication. Geometric repre-
sentation, Argand diagram, modulus and argument, conjugates. Solving quadrat-
ics. Polar form, de Moivre’s theorem.

Functions. Domain and codomain. Injective, surjective and bijective functions.
Composition and inverse. The hyperbolic functions.

Functions of two variables. Curves and surfaces in space. Level curves. Para-
metric representations. Tangent planes to surfaces. Partial derivatives. Differ-
entials. Chain rule. Continuity and differentiability. Critical points. Directional
derivatives and the gradient.

Limaits. Limits and continuity. L’Hopital’s rule. The intermediate value theorem.
Rolle’s theorem. Differentiability. The Mean value theorem. Taylor polynomials
and Taylor series.
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