Stage 2 Specialist Mathematics
Non-Calculator and Calculator Topic Opportunities

This support document has been constructed to assist in identifying areas within the Key Questions and Key Concepts of the subject outline for which there are opportunities for problem solving with or without the use of a calculator. Calculator use also includes other forms of technology such as spreadsheets, graphing packages and programs. Non-Calculator assumes no use of any technology, including basic and scientific calculators.


	Subtopics
	Non-Calculator
	Calculator

	1.1

Proof by Mathematical Induction
	· Various written proofs
	

	2.1

Cartesian and Polar Forms
	· Simple Arithmetic with complex numbers

· Simple Converting to polar form

· Properties of polar form

· Operations with polar form

· Proof of De Moivre’s Theorem
	· Complex conversions

	2.2

The Complex (Argand) Plane
	· Graphing in the complex plane


	· Distance between points in the plane

	2.3

Roots of Complex Numbers
	· Roots of unity and graphing of solutions
	

	2.4

Factorisation of Polynomials
	· Finding simple roots

· Proof of Remainder and Factor Theorem

· Conjugate roots and development of cubics and quartics
	· Finding roots

	3.1

Composition of Functions
	· Making and breaking down composite functions
	

	3.2

One-to-one Functions
	· Testing for one-to-one

· Finding inverse functions
	· Investigating other inverse functions

	3.3

Sketching Graphs
	· Sketching graphs
	· Determining behaviour of functions, translations etc

	4.1

The Algebra of Vectors in Three Dimensions
	· Simple conversions of vectors to component form.
	

	4.2

Vector and Cartesian Equations
	· Possible cross product problems with unknown in the determinant.

· Proof of geometric results (using vector properties)
	· Equation of a line in 3D, Scalar product and Cross product.

· Equation of plane, intersections of line with plane, angle between plane and line.

	4.3

Systems of Linear Equations
	· Row operations by hand as the system contains an unknown

· Geometric Interpretation of the system
	

	5.1

Integration Techniques
	· Indefinite Integrals, integration by parts
	

	5.2

Applications of Integral Calculus
	
	· Problem solving, areas, volumes

	6.1

Implicit Differentiation
	· Implicit differentiation problems
	

	6.2

Differential Equations
	· Related rates

· Slope fields

· Solving DEs  - by integration, separable, logistic
	· Related rates

· Solving DEs - by integration, separable, logistic

	6.3

Pairs of Varying Quantities – Polynomials of Degree 1 to 3
	
	· Motion of particles in vector or parametric form

	6.4

Related Rates, Velocity and Tangents
	· Velocity vector of moving point

· Speed of moving point
	· Arc Length of moving point

	6.5

Trigonometric Parameterisations
	
	· Problem solving with Trigonometric parametric form
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