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New Senior Mathematics Extension 2
TEACHING PROGRAM — Extension 2 (STAGE 6)
This planner has been created to support teachers in their planning. The Year 12 Mathematics Extension 2 Syllabus is divided into 5 areas of study. The weekly teaching plan below assumes 10 weeks per term with roughly 4 hours per fortnight (4 lessons per fortnight). The Year 12 Extension 2 course is approximately four terms in length.
	Areas of Study
	Student Book

	Proofs
	· Ch 1 – The nature of proofs

	Complex Numbers
	· Ch 2 – Complex numbers

	Vectors
	· Ch 3 – Further work with vectors

	Integration
	· Ch 4 – Trigonometry and integration by substitution
· Ch 5 – Further integration

	Mechanics
	· Ch 6 - Mechanics









	WHOLE BOOK RESOURCES

	Teaching program
	Extension 2 Teaching program

	NSW Syllabus mapping
	NSW Syllabus mappings

	Question banks
	Additional chapter review questions for every chapter

	Interactive digital activities
	‘Making connections’ and ‘Explore further’ digital interactives

	Investigations – Year 12
	Investigation task per course, Sample solutions, Assessment guidance

	Worked solutions
	Worked solutions to all Students book questions

	Sample Exams
	5 sample papers and answers



TERM 4
	Week
	Module
	Learning intention and Success criteria

	Chapter 2 – Complex Numbers

	1
	2.1
	Arithmetic of complex numbers and the solution of quadratic equations

Exploring further: Arithmetic of complex numbers 

	Learning intention To be able to use properties of complex numbers to solve a range of problems.
Success criteria
SC 1: I can define and use the number  to solve quadratic equations.
SC 2: I can define and use the complex conjugate to solve problems.
SC 3: I can define and calculate the modulus of a complex number.
SC 4: I can find the two square roots of a complex number.
SC 5: I can use properties of complex numbers to solve a range of problems.

	
	2.2
	Geometrical representation of a complex number as a point

Making connections: Geometric representation of conjugates
Exploring further: Polar form of a complex number
	Learning intention To be able to use the geometric representation of complex numbers to solve a range of problems.
SC 1: I can demonstrate the addition/subtraction of complex numbers, the complex conjugate and the multiplication bygeometrically. 
SC 2: I can define and use complex numbers in polar form to solve a range of problems.
SC 3: I can prove and use de Moivre’s theorem to solve a range of problems.


	2
	2.3
	De Moivre’s theorem and its applications 
	Learning intention To be able to use de Moivre’s theorem to solve a range of problems.
SC 1: I can prove de Moivre’s theorem for positive and negative integers.
SC 2: I can use de Moivre’s theorem to find any integer power of a given complex number.
SC 3: I can de Moivre’s theorem and the binomial theorem to derive trigonometric identities.


	
	2.4 
	Complex numbers and polynomial equations
	Learning intention To be able to solve equations involving complex numbers.
SC 1: I know that complex roots of a real quadratic equation occur as conjugate pairs. 
SC 2: I can state and use the fundamental theorem of algebra.
SC 3: I can factorise a polynomial over the set of complex numbers.


	3
	2.5
	Zeros of a polynomial
	Learning intention To be able to find the zeros of a polynomial.
SC 1: I can state and use the conjugate root theorem.
SC 2: I can find multiple zeros of a polynomial.
SC 3: I can use properties of multiple zeros to solve a range of problems.


	
	2.6
	Solving quadratic equations with complex coefficients
	Learning intention To be able to solve quadratic equations with complex coefficients.
SC 1: I can solve quadratic equations with complex coefficients.
SC 2: I can find the square root of a complex number.
SC 3: I can use the square root of a complex number to solve a quadratic equation.


	4
	2.7 
	Geometrical representation of a complex number as a vector

Making connections: Operations on complex numbers represented as vectors
	Learning intention To be able to solve a range of problems by representing a complex number as a vector.
SC 1: I can represent a complex number as a vector, stating its magnitude and direction.
SC 2: I can add, subtract and multiply complex numbers represented as vectors. 
SC 3: I can prove geometric results using complex numbers as vectors.


	
	2.8
	Roots of complex numbers
	Learning intention To be able to find the roots of complex numbers.
SC 1: I can determine the th roots of  in polar form and their location on the nit circle.
SC 2: I can determine the th roots of complex numbers and their location on the complex plane
SC 3: I can prove results using the th roots of complex numbers.


	5
	2.9
	Curves and regions on the Argand diagram

Exploring further: Regions on the complex plane
	Learning intention To be able to describe lines, curves and regions on an Argand diagram.
SC 1: I can graph vertical and horizontal lines of the form  or .
SC 2: I can graph the line corresponding to the equation 
SC 3: I can graph circles corresponding to the equations  and 
SC 4: I can graph rays corresponding to the equations  and .
SC 5: I can graph regions associated with lines, rays and circles defined using complex numbers.

	6 – 7
	Revision and practice exam questions

Chapter review
Question bank

	

	CHAPTER 1 – The nature of proof

	8
	1.1
	The language and logic of proof
	Learning intention To be able to use the formal language of proof.
Success criteria
SC 1: I can define the terms ‘statement’, ‘proposition’, ‘implication’, ‘converse’, ‘negation’, ‘contradiction’, ‘counterexample’, ‘equivalence’ and ‘contrapositive’.
SC 2: I can use the correct notation and quantifiers to write statements.
SC 3: I can use examples and counterexamples to test the truth of mathematical statements.

	9
	1.2
	Methods of proof
	Learning intention To be able to solve a range of number proofs.
Success criteria
SC 1: I can use properties of numbers to prove results directly.
SC 2: I can prove results by considering the contrapositive.
SC 3: I can prove results by contradiction.

	10
	Exam and Revision

	END OF TERM 4




TERM 1
	Week
	Module
	Learning intention and Success criteria

	Chapter 1 – The nature of proof (continued)

	1
	1.3
	Inequalities
	Learning intention To be able to prove results involving inequalities. 
Success criteria
SC 1: I can prove and use results involving inequalities.
SC 2: I can prove and use the triangle inequality.
SC 3: I can establish and use the relationship between the arithmetic and geometric mean for two non-negative numbers.

	
	1.4
	Further inequalities
	Learning intention To be able to prove results involving geometry, graphs and calculus.
Success criteria
SC 1: I can prove inequalities involving geometry.
SC 2: I can prove results using the squeeze theorem.
SC 3: I can prove inequalities using graphical and calculus techniques.

	2
	1.5
	Mathematical induction, harder questions
	Learning intention To be able to use mathematical induction to prove a range of results.
Success criteria
SC 1: I can use sigma notation.
SC 2: I can use mathematical induction to prove a range of results.
SC 3: I can prove inequality results using mathematical induction.

	3
	1.6
	Other induction questions
	Learning intention To be able to use mathematical induction to prove a range of results.
Success criteria
SC 1: I can prove inequality results using mathematical induction.
SC 2: I can prove results in calculus using mathematical induction.
SC 3: I can prove geometric results using mathematical induction.

	4
	1.7
	Using induction to prove first-order recursive formulae

Chapter review
Question bank
	Learning intention To be able to use mathematical induction to prove first-order recursive formulae.
Success criteria
SC 1: I can define a recursive formula.
SC 2: I can prove results involving first-order recursive formulas using mathematical induction.

	5/6
	REVISION AND/OR EXAM ALLOCATION

	CHAPTER 3 – Further work with vectors

	7
	3.1
	Parametric and cartesian equations

Exploring further: Parametric and Cartesian equations
	Learning intention To be able to determine the equations of curves.
Success criteria
SC 1: I can find the Cartesian equation of a curve given its vector equation. 
SC 2: I can find the Cartesian equation of a curve given its parametric equations.
SC 3: I can find the vector equation of a curve given its parametric equations.
SC 4: I can find the parametric equations of a curve given its vector equation.

	
	3.2
	Vector equation of a line

Exploring further: Vector equation of a line
	Learning intention To be able to determine the vector equation of a line.
Success criteria
SC 1: I understand the relationship between the gradient, , of a straight line in two dimensions and its direction vector.
SC 2: I can find the vector equation of a line given two points on the line.
SC 3: I can substitute values for the parameter in a vector equation to find corresponding points on the line.
SC 4: I can determine the equation of a line in gradient-intercept form given the vector equation and vice versa.

	8
	3.3
	Parallel and perpendicular lines in three dimensions

Making connections: Parallel and perpendicular lines

	Learning intention To be able to solve a range of problems involving parallel and perpendicular lines in three dimensions.
Success criteria
SC 1: I can determine whether two lines are parallel or perpendicular.
SC 2: I can determine whether a given point lies on a line in vector form.
SC 3: I can find the angle between two lines, including an axis.
SC 4: I can show that two lines are skew.

	
	3.4
	Cartesian coordinates in three-dimensional space

Making connections: Equation of a sphere
	Learning intention To be able to solve a range of problems involving circles and sphere.
Success criteria
SC 1: I can determine whether three points are collinear.
SC 2: I can find the centre and radius of a sphere given its Cartesian equation.
SC 3: I can find the vector equation of a circle.
SC 4: I can find the vector equation of a sphere.

	9
	3.5
	Vectors in geometric proofs, part A
	Learning intention To be able to solve a range of problems involving geometric proofs and vectors.
Success criteria
SC 1: I can use vector methods to prove properties of shapes.
SC 2: I can use properties of dot products in geometric proofs.

	10
	3.6
	Vectors in geometric proofs, part B

Chapter review
Question bank
	Learning intention To be able to solve a range of problems involving geometric proofs and vectors.
Success criteria
SC 1: I can define the terms median, altitude, perpendicular bisector and angle bisector of a triangle.
SC 2: I can complete a range of geometric proofs using vector methods.

			END OF TERM 1





	
TERM 2
	Week
	Module
	Learning intention and Success criteria

	CHAPTER 4 – Trigonometry and integration by substitution

	1

	4.1
	Trigonometric products as sums or differences
	Learning intention To be able to use the identities for trigonometric products as sums and differences to solve a range of problems.
Success criteria
SC 1: I can derive the identities for trigonometric products as sums and differences.
SC 2: I can use the identities for trigonometric products as sums and differences to simplify expressions.
SC 3: I can use the identities for trigonometric products as sums and differences to solve problems and prove results.

	
	4.2
	Solving trigonometric equations
	Learning intention To be able to use the formulas for trigonometric products as sums and differences to solve trigonometric equations.
Success criteria
SC 1: I can use the formulas for trigonometric products as sums and differences to solve trigonometric equations over restricted domains.

	2


	4.3
	Half-angle formulae—the t formulae and solving equations
	Learning intention To be able to use the t-formulae to solve a range of problems.
Success criteria
SC 1: I can derive the expressions ,  and  where  .
SC 2: I can use the t-formulas to simplify expressions.
SC 3: I can use the t-formulas to prove results.
SC 4: I can use the t-formulas to solve trigonometric equations over restricted domains.

	
	4.4
	Integration of trigonometric functions

Making connections: Integration of trigonometric functions
	Learning intention To be able to integrate trigonometric functions using various techniques.
Success criteria
SC 1: I can solve integrals involving sine and cosine squared. 
SC 2: I can solve integrals involving sine and cosine raised to an even positive integer.
SC 3: I can solve integrals involving sine and cosine raised to an odd positive integer.
SC 4: I can solve trigonometric integrals using substitution method.

	3
	4.5
	Integrals involving trigonometric products and sums
	Learning intention To be able to use identities relating to trigonometric products as sums and differences to complete a range of integrals.
Success criteria
SC 1: I can use identities relating the trigonometric products as sums and differences to solve problems involving integrals of the form ,  or 

	
	4.6
	Integrals involving inverse trigonometric functions
	Learning intention To be able to complete a range of integrals involving inverse trigonometric functions.
Success criteria
SC 1: I can use the method of integration by substitution to complete a range of problems.
SC 2: I can use a trigonometric substitution to complete a range of problems.
SC 3: I can complete the square and find indefinite integrals with quadratic denominators.

	4
	4.7
	Integrals involving logarithmic functions
	Learning intention To be able to complete a range of integrals involving logarithmic functions.
Success criteria
SC 1: I can use division of polynomials to rewrite a rational function when the degree of the numerator is equal to or greater than the degree of the denominator.
SC 2: I can identify when an integral involves a logarithmic function.

	
	4.8
	The substitution  and substitution in integrals

Chapter review
Question bank
	Learning intention To be able to use the substitution  to complete a range of integrals.
Success criteria
SC 1: I can use the substitution  to complete a range of indefinite integrals.
SC 2: I can use the substitution  to evaluate definite integrals.

	CHAPTER 5 – Further integration

	5

	5.1
	Partial fractions, linear factors
	Learning intention To be able to decompose rational functions whose denominator can be expressed as a product of linear factors into partial fractions.
Success criteria
SC 1: I can express a rational function whose denominator is a product of linear factors into partial fractions.

	
	5.2
	Partial fractions, quadratic factors
	Learning intention To be able to decompose rational functions whose denominator can be expressed as a product of linear and quadratic factors into partial fractions.
Success criteria
SC 1: I can express a rational function whose denominator can be expressed as a product of linear and quadratic factors into partial fractions.
SC 2: I can express a rational function whose denominator involves repeated linear factors into partial fractions.  

	6
	5.3
	Other techniques of integration
	Learning intention To be able to use a range of techniques to solve indefinite and definite integrals.
Success criteria
SC 1: I can integrate rational functions by completing the square on a quadratic denominator.
SC 2: I can integrate rational functions where the degree of the numerator is not less than the degree of the denominator. 
SC 3: I can integrate functions by changing an integrand into an appropriate form using algebraic manipulation.

	
	5.4
	Using partial fractions to find integrals
	Learning intention To be able to use partial fractions to solve a range of problems.
Success criteria
SC 1: I can integrate rational functions after using partial fraction decomposition.
SC 2: I can find indefinite integrals and evaluate definite integrals using integration by substitution.
SC 3: I can solve a range of problems using multiple techniques of integration.

	7
	5.5
	Integration by parts
	Learning intention To be able to use integration by parts to solve a range of problems.
Success criteria
SC 1: I can derive the method of integration by parts.
SC 2: I can find indefinite integrals using integration by parts.
SC 3: I can evaluate definite integrals using integration by parts.

	8
	EXAM AND/OR REVISION

	9
	5.6
	Recurrence relations
	Learning intention To be able to derive and use recurrence relations involving integration by parts.
Success criteria
SC 1: I can derive and use recurrence relations involving integration by parts.

	
	5.7
	Other useful techniques
	Learning intention To be able to use properties of definite integrals and functions to solve a range of problems.
Success criteria
SC 1: I can use properties of definite integrals to solve a range of problems.
SC 2: I can use properties of odd and even functions to solve a range of problems.
SC 3: I can use the fact that the value of the integral is independent of the variable of integration.
SC 4: I can calculate the arc length of a curve between two points.

	10
	5.8
	Uses of integration

Chapter Review
Question bank
	Learning intention To be able to solve practical problems involving multiple techniques of integration.
Success criteria
SC 1: I can use multiple techniques of integration to calculate the area of a region.
SC 2: I can use multiple techniques of integration to calculate volume.
SC 3: I can use multiple techniques of integration to solve differential equations.

	END OF TERM 2






TERM 3
Note: The option here is to insert revision time before the trials or continue on and finish the course.
	Week
	Module
	Learning intention and Success criteria

	Chapter 6 – Mechanics

	1
	6.1
	Velocity and acceleration as functions of x
	Learning intention To be able to solve problems involving velocity and acceleration in terms of displacement.
Success criteria
SC 1: I can derive expressions for acceleration as  ,  and .
SC 2: I can solve problems involving velocity and acceleration expressed in terms of displacement.
SC 3: I can solve problems involving acceleration expressed in terms of velocity.

	
	6.2
	Mathematical representation of motion in physical terms 
	Learning intention To be able to use Newton’s three laws of motion to solve a range of problems.
Success criteria
SC 1: I can define and describe Newton’s three laws of motion.
SC 2: I can identify the forces acting on an object.
SC 3: I can resolve forces into components.
SC 4: I can solve a range of problems involving constant and non-constant forces acting on objects.

	2
	6.3
	Simple harmonic motion (SHM)

Making connections: Simple harmonic motion
	Learning intention To be able to solve problems involving simple harmonic motion using relevant formulas and graphs.
Success criteria
SC 1: I can describe simple harmonic motion using displacement, velocity, acceleration, force, amplitude and period.
SC 2: I can prove that a particle’s motion is simple harmonic.
SC 3: I can graph ,  and  as functions of .
SC 4: I can determine equations for simple harmonic motion given graphs of acceleration, velocity or displacement in terms of time.

	
	6.4
	Other examples of motion
	Learning intention To be able to solve a range of motion problems using calculus with respect to time. 
Success criteria
SC 1: I can differentiate a displacement function to find the velocity and acceleration functions.
SC 2: I can integrate acceleration and velocity functions to find the displacement function.
SC 3: I can graph displacementas a function of .

	3
	6.5
	Modelling motion without resistance – inclined planes
	Learning intention To be able to model motion along an inclined plane.
SC 1: I can resolve forces into components parallel and perpendicular to an inclined plane.
SC 2: I can solve problems involving motion on a smooth inclined plane.
SC 3: I can solve problems involving a smooth pulley where a body hangs vertically.

	
	6.6
	Rectilinear resisted motion
	Learning intention To be able to solve a range of problems involving resisted motion in a horizontal line.
SC 1: I can derive the equation for acceleration of a particle moving in a straight line.
SC 2: I can derive an expression for velocity as a function of time of a particle moving in a straight line.
SC 3: I can derive an expression for velocity as a function of displacement of a particle moving in a straight line.
SC 4: I can solve a range of problems involving a particle moving in a straight line subject to resistance.

	4-6
	EXAM AND/OR REVISION

	7
	6.7
	Vertical resisted motion
	Learning intention To be able to solve a range of problems involving resisted vertical motion.
SC 1: I can derive the equation for acceleration of a particle moving vertically upwards in a resistive medium.
SC 2: I can derive the equation for acceleration of a particle moving vertically downwards in a resistive medium.
SC 3: I can derive expressions for velocity and displacement for vertical resisted motion.
SC 4: I can determine the terminal velocity of a falling particle.

	
	6.8
	Projectiles and resisted motion

Exploring further: Projectile motion and initial velocity

	Learning intention To be able to solve a range of problems involving projectile motion subject to resistance.
SC 1: I can distinguish between the shape of the trajectory of a projectile moving with and without air resistance. 
SC 2: I can establish the equations for acceleration for a projectile moving with air resistance.
SC 3: I can use the equations of motion for a projectile moving with air resistance to solve a range of problems.

	8-10
	REVISION

	END OF TERM 3
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