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			          New Senior Mathematics Advanced
TEACHING PROGRAM —YEAR 12 (STAGE 6)
This planner has been created to support teachers in their course planning. The weekly teaching plan below assumes 10 weeks per term with roughly 4 hours per week (i.e. 4–5 lessons per week). The Year 12 Advanced course is approximately four terms in length.
	Areas of Study
	Student Book

	Functions
	· Ch 2 Further graph transformation and modelling

	Sequences and series
	· Ch 1 Sequences and series

	Calculus
	· Ch 3 Differential calculus
· Integral calculus 1
· Integral calculus 2
· Applications of calculus

	Statistical analysis
	· Ch 7 Random variables

	Financial mathematics
	· Ch 8 Financial mathematics

















TERM 4
	Week
	Module
	

	CHAPTER 2 – Further Graph transformation and modelling

	1-4
	2.1
	Transformations of the trigonometric functions

Making connections: Transforming the sine graph into the cosine graph
Making connections: Transformations of the graphs of y = k sin x, y = k cos x and y = k tan x
Making connections: Transformations of the graphs of y = sin ax, y = cos ax and y = tan ax
Making connections: Transformations of the graphs of y = sin x + c, y = cos x + c and y = tan x + c
Making connections: Transformations of the graphs of y = k sin a(x + b), y = k cos a(x + b) and y = k tan a(x + b)
Making connections: Transformations of the graphs of y = k sin a(x + b) + c, y = k cos a(x + b) + c and y = k tan a(x + b) + c
	Learning intention To be able to graph transformations of the trigonometric functions.
Success criteria
SC 1: I can use graphing applications to explore reflections, translations and dilations of the trigonometric functions ,  and .  
SC 2: I can determine the domain, range, horizontal translation, vertical translation, dilation factor, period and amplitude of transformations of the trigonometric functions.
SC 3: I can sketch and solve graphical problems involving transformations of the trigonometric functions ,  or  within a specified domain.

	
	2.2
	Further solution of trigonometric equations
	Learning intention To be able to solve trigonometric equations.
Success criteria
SC 1: I can determine how  in trigonometric functions affects the domain for solutions to trigonometric equations.
SC 2: I can solve trigonometric equations within a specified domain.

	
	2.3
	Graphical solution of equations

Explore further: Graphical solutions to transcendental equations
	Learning intention To be able to solve trigonometric equations using graphical methods.
Success criteria
SC 1: I can graph trigonometric functions.
SC 2: I can use a graphical method to solve equations within a specified domain.

	
	2.4 
	Applications involving trigonometric functions and graphs
	Learning intention To be able to model and solve problems involving periodic phenomena.
Success criteria
SC 1: I can find the x and y intercepts of trigonometric functions.
SC 2: I can model and solve a range of problems involving periodic phenomena using transformations of the trigonometric functions ,  or .

	
	2.5
	Graphical solution of equations

Explore further: Graphical solutions of equations
	Learning intention To be able to determine the number of solutions to equations using a graphical method.
Success criteria
SC 1: I can sketch a range of functions from the Mathematics Advanced course.
SC 2: I can use a graphical method to determine the number of solutions to a range of equations.

	
	2.6
	Logarithms in the real world

Chapter Review
Question bank
	Learning intention To be able to use logarithmic scales to model and solve problems.
Success criteria
SC 1: I can recognise when a logarithmic scale is suitable.
SC 2: I can use logarithmic scales to model and solve problems involving decibels (dB), Richter scales, the pH scale in chemistry and octaves.

	CHAPTER 1 – Sequences and Series

	5-7
	1.1
	Arithmetic sequences 

Explore further: Generating an arithmetic sequence
	Learning intention To be able to identify an arithmetic sequence
Success criteria
SC 1: I can distinguish between a finite sequence and an infinite sequence.
SC 2: I can define an arithmetic sequence.
SC 3: I can use the formula  to solve a range of problems.

	
	1.2
	Series and sigma notation
	Learning intention To be able to define a series and use summation notation. 
Success criteria
SC 1: I can define the nth partial sum of a sequence.
SC 2: I can define a series.
SC 3: I can use summation notation to represent the sum of terms of a sequence.

	
	1.3
	Arithmetic series
	Learning intention To be able to calculate the partial sum of an arithmetic progression. 
Success criteria
SC 1: I can use the formula  to solve a range of problems.
SC 2: I can use the formula  to solve a range of problems.

	
	1.4
	Geometric sequences

Explore further: Generating a geometric sequence
	Learning intention To be able to identify a geometric sequence.
Success criteria
SC 1: I can define a geometric sequence with ratio  of successive terms.
SC 2: I can use the formula 
SC 3: I can apply the formulas for geometric sequences and series to model and solve growth and decay problems.

	
	1.5
	Finite geometric series
	Learning intention To be able to calculate the sum of the first n terms of a geometric progression.
Success criteria
SC 1: I can prove by expansion that for whole numbers .
SC 2: I can use the formula  to solve a range of problems.

	
	1.6
	Infinite geometric series

Making connections: The Sierpinski triangle
Chapter Review 
Question bank
	Learning intention To be able to find the limiting sum of a geometric series.
Success criteria
SC 1: I can determine whether a geometric series has a limiting sum. 
SC 2: I can use the formula  to solve a range of problems.

	CHAPTER 3 – Differential calculus

	8-10
	3.1
	Differentiation of exponential functions
	Learning intention To be able to differentiate exponential functions with base e.
Success criteria
SC 1: I can apply rules of differentiation to differentiate exponential functions with base e.
SC 2: I can apply the product, quotient and chain rules to differentiate functions of the form
,  or , where  and  are functions within the Mathematics Advanced course.
SC 3: I can solve problems involving exponential functions and the equations of tangents and normals.

	
	3.2
	Derivative of the logarithm function
	Learning intention To be able to differentiate logarithmic functions.
Success criteria
SC 1: I can apply rules of differentiation to differentiate functions in the form .
SC 2: I can prove and use the formula .
SC 3: I can prove and use the formula 
SC 4: I can solve problems involving logarithmic functions and the equations of tangents and normals.

	
	3.3
	Derivatives of the trigonometric functions

Explore further: Derivatives of the trigonometric functions
	Learning intention To be able to differentiate trigonometric functions.
Success criteria
SC 1: I can apply rules of differentiation to differentiate functions in the form ,  and .
SC 2: I can use the rules of differentiation to find the derivatives of ,  and .
SC 3: I can solve problems involving trigonometric functions and the equations of tangents and normals.

	END OF TERM 4




TERM 1
	Week
	Module
	


	CHAPTER 4 – Integral Calculus 1

	1-3
	4.1
	Primitive functions
	Learning intention To be able to determine the primitive function.
Success criteria
SC 1: I can determine the primitive of functions of the form , for all real .
SC 2: I can recognise that primitives of a function  are not unique, and that any two primitives of  differ by a constant.
SC 3: I can determine the primitive function for functions of the form , for all real .
SC 4: I can determine , given  and an initial condition .

	
	4.2
	Indefinite integrals
	Learning intention To be able to find the indefinite integral of a function.
Success criteria
SC 1: I can use the notation .
SC 2: I can use the formula  for real .
SC 3: I can prove by differentiation and use , for real .

	
	4.3
	Integration with the trigonometric functions
	Learning intention To be able to integrate trigonometric functions.
Success criteria
SC 1: I can use the formulas ,  and .
SC 2: I can determine indefinite integrals of the form , where  and  are constants and , and ,  and .
SC 3: I can determine indefinite integrals of the form ,  and .

	
	4.4
	Integrating the exponential function
	Learning intention To be able to integrate exponential functions.
Success criteria
SC 1: I can use the formula .
SC 2: I can use the formula .
SC 3: I can use the formula .
SC 4: I can find the primitives of functions involving exponential functions.

	
	4.5
	Integrals resulting in logarithmic functions

Chapter Review 
Question bank
	Learning intention To be able to solve integrals resulting in logarithmic functions.
Success criteria
SC 1: I can use the formula .
SC 2: I can use the formula  where .
SC 3: I can use the formula .
SC 4: I can use the formula .

	CHAPTER 5 – Integral Calculus 2

	4-7
	5.1
	Area under a curve

Making connections: Approximating the area beneath a curve
	Learning intention To be able to approximate the area of a region under a curve.
Success criteria
SC 1: I can use a graphing application to compare different methods of approximating the area, , of the region between the continuous function  and the -axis.
SC 2: I can approximate the area of a region under a curve by summing the areas of trapezia or rectangles.

	
	5.2
	The definite integral and the area under a curve

Explore further: Calculating the definite integral
	Learning intention To be able to describe and evaluate a definite integral by calculating areas using geometrical formulas.
Success criteria
SC 1: I can describe .
SC 2: I can evaluate the definite integral  by calculating areas using geometrical formulas.

	
	5.3
	The definite integral and the primitive function

integrals with signed and unsigned areas
	Learning intention To be able to use the fundamental theorem of calculus.
Success criteria
SC 1: I can use the fundamental theorem of calculus.
SC 2: I can use definite integrals to solve problems involving areas of regions bounded by , the -axis and the lines  and 


	
	5.4
	More areas
	Learning intention To be able to use properties of functions to find the areas of regions.
Success criteria
SC 1: I can determine the area of a region above or below the x-axis, with and without a graph.
SC 2: I can determine the area of a region which changes sign over an interval, with and without a graph.
SC 3: I can use symmetry and properties of odd and even functions to simplify and solve integration problems. 

	
	5.5
	Area bounded by y-axis
	Learning intention To be able to find the areas of regions bounded by the y-axis.
Success criteria
SC 1: I can use definite integrals to solve problems involving the areas of regions bounded by , the -axis and the lines  and .


	
	5.6
	Definite integrals involving trigonometric functions
	Learning intention To be able to evaluate definite integrals involving trigonometric functions.
Success criteria
SC 1: I can calculate definite integrals involving trigonometric functions.
SC 2: I can find the areas of regions bounded by sine and cosine functions, the x-axis and the lines  and 

	
	5.7
	Definite integrals involving exponential and logarithmic functions
	Learning intention To be able to evaluate definite integrals involving exponential and logarithmic functions.
Success criteria
SC 1: I can calculate definite integrals involving exponential functions.
SC 2: I can calculate definite integrals resulting in logarithmic functions.
SC 3: I can solve problems involving areas between the x-axis or y-axis and a curve involving an exponential or logarithmic function.


	
	5.8
	Applications involving integrals

Making connection: Motion of a particle in a straight line
	Learning intention To be able to use integration to explore the rate of change of a quantity.
Success criteria
SC 1: I can use integration to explore displacement, velocity and acceleration of a particle over time.
SC 2: I can use integration to explore the rate of change of physical quantities over time.  


	
	5.9
	Approximate methods of integration—trapezoidal rule
	Learning intention To be able to use the trapezoidal rule to approximate integrals.
Success criteria
SC 1: I can use the trapezoidal rule to approximate integrals.


	
	5.10
	The average value of a function—an application of integration

Chapter Review 
Question bank
	Learning intention To be able to determine the average value of a function over a given interval.
Success criteria
SC 1: I can determine the average value of a function over a given interval.


	CHAPTER 6 – Applications of calculus

	8
	6.1
	Differentiable and continuous
	Learning intention To be able to define differentiability and continuity in relation to functions.
Success criteria
SC 1: I can determine whether a function is differentiable at a point.
SC 2: I can determine whether a function is continuous at a point.


	
	6.2
	The first derivative and turning points

Making connections: Tangent to a curve at turning points

	Learning intention To be able to find and determine the nature of turning points.
Success criteria
SC 1: I can find the coordinates of stationary points.
SC 2: I can determine the nature of stationary points.
SC 3: I can sketch  labelling any turning points.


	
	6.3
	The second derivative and concavity

Making connections: The second derivative and points of inflection
	Learning intention To be able to find and use the second derivative of functions.
Success criteria
SC 1: I can find the second derivative of a function.
SC 2: I can use the second derivative to determine concavity of a function.
SC 3: I can define and find any points of inflection on a curve.

	
	6.4
	The second derivative and turning points
	Learning intention To be able to use the second derivative to classify stationary points.
Success criteria
SC 1: I can use the second derivative to classify stationary points as minimum, maximum or horizontal points of inflection.
SC 2: I can sketch curves and label any turning points and points of inflection.
SC 3: I can find the global maximum and global minimum of functions.


	9/10
	REVISION AND/OR EXAM ALLOCATION

	END OF TERM 1





TERM 2 
	Week
	Module
	


	CHAPTER 6 continued

	1-4
	6.5
	Problem solving with derivatives
	Learning intention To be able to solve a range of optimisation problems.
Success criteria
SC 1: I can define variables and establish functions to represent relationships between variables, noting any domain restrictions.
SC 2: I can model and solve optimisation problems using calculus.


	
	6.6
	Applications of the exponential and logarithmic functions
	Learning intention To be able to solve a range of problems involving derivatives, and exponential and logarithmic functions.
Success criteria
SC 1: I can use calculus to find and classify stationary points of curves involving exponential and logarithmic functions.
SC 2: I can use calculus to sketch and solve a range of problems involving exponential and logarithmic functions.
SC 3: I can model and solve optimisation problems involving exponential and logarithmic functions.


	
	6.7
	Exponential growth and decay
	Learning intention To be able to model and solve growth and decay in various contexts.
Success criteria
SC1: I can model the annual growth of a population
SC2: I can solve problems related to growth and decay in various contexts

	
	6.8
	Further applications of trigonometric functions
	Learning intention To be able to solve a range of problems involving derivatives and trigonometric functions.
Success criteria
SC 1: I can use calculus to find and classify stationary points of curves involving trigonometric functions.
SC 2: I can use calculus to sketch and solve a range of problems involving trigonometric functions.
SC 3: I can model and solve optimisation problems involving trigonometric functions.


	
	6.9
	Using calculus in motion in a straight line

Making connections: Motion of a particle in a straight line
	Learning intention To be able to solve a range of problems involving motion in a straight line.
Success criteria
SC 1: I can determine the velocity and acceleration of a particle given its displacement.
SC 2: I can use both differentiation and integration to connect the concepts of displacement, velocity and acceleration.


	CHAPTER 8 – Financial mathematics

	5-7
	8.1
	Investments and loans

Explore further: Present value and future value interest factors

	Learning intention To be able to solve a range of problems involving investments and loans.
Success criteria
SC 1: I can determine the value of an investment after a period of time.
SC 2: I can use tables of present value interest factors to solve a range of problems.
SC 3: I can use tables of future value interest factors to solve a range of problems.
SC 4: I can determine the effect of varying the interest rate, value of the periodic payment and the duration of the annuity on the total value of the investment.

	
	8.2
	Compound interest applications
	Learning intention To be able to solve a range of problems involving compound interest and reducing balance loans.
Success criteria
SC 1: I can solve problems involving investments and reducing balance loans.
SC 2: I can use the formula for the sum of the first n terms of a geometric sequence to solve problems involving annuities.


	
	8.3
	Further applications of series

Explore further: Future values for an annuity
Chapter Review
Question bank
	Learning intention To be able to solve a range of problems using sums of geometric sequences. 
Success criteria
SC 1: I can use the formula for the sum of the first n terms of a geometric sequence to solve problems involving annuities.
SC 2: I can solve a range of problems where conditions such as the interest rate or periodic repayments have changed.


	CHAPTER 7 – Random variables

	8
	7.1
	Discrete random variables

Making connections: Tossing three coins
	Learning intention To be able to define discrete random variables and a discrete probability distribution.
Success criteria
SC 1: I can define a discrete probability distribution.
SC 2: I can distinguish between discrete and continuous data.
SC 3: I can use properties of discrete probability distributions to solve a range of problems.

	
	7.2
	Expected value, variance and standard deviation of discrete probability distributions

Making connections: Expected value E(X)
Making connections: Standard deviation σ (X)

	Learning intention To be able to determine the expected value, variance and standard deviation of discrete probability distributions.
Success criteria
SC 1: I can find the expected value of a given probability distribution.
SC 2: I can find the variance of a given probability distribution.
SC 3: I can find the standard deviation of a given probability distribution.
SC 4: I can solve a range of problems involving probabilities, expectation and variance of discrete random variables.

	
	7.3
	The uniform distribution

Explore further: Expected value and variance of a uniform distribution
	Learning intention To be able to define and solve problems involving uniform distribution.
Success criteria
SC 1: I can define a uniform distribution.
SC 2: I can find the expected value and variance of a uniform distribution. 


	
	7.4
	Discrete distributions in practical situations

Explore further: Mean, variance and standard deviation of a discrete distribution
	Learning intention To be able to solve a range of problems involving discrete distributions.
Success criteria
SC 1: I can construct a probability distribution table of a variable.
SC 2: I can solve a range of problems involving probabilities, expectation and variance of discrete random variables.



	9/10
	EXAM AND/OR REVISION

	END OF TERM 2





TERM 3 
	Week
	Module
	

	CHAPTER 7 continued

	1-3
	7.5
	Continuous probability distributions
	Learning intention To be able to solve a range of problems involving continuous probability distributions.
Success criteria
SC 1: I can define and use probability density functions (PDFs) and cumulative distribution functions (CDFs) to calculate probabilities and describe distributions.
SC 2: I can apply the properties of probability density functions to solve problems, including finding the mode and working with a continuous uniform distribution.
SC 3: I can use a cumulative distribution function to determine the median and quartiles of a continuous random variable.
SC 4: I can calculate the expected value and variance of a continuous random variable using integration.


	
	7.6
	The normal distribution

Explore further: Calculating probabilities using the normal distribution
Making connections: Definite integral of an approximate distribution curve
Making connections: Definite integral of a normal distribution curve
Making connections: Transformations of the normal distribution
	Learning intention To be able to solve a range of problems involving normal distribution.
Success criteria
SC 1: I can recognise the normal distribution as a continuous probability model for many naturally occurring phenomena and use correct notation.
SC 2: I can describe and interpret the features of the normal curve, including its bell shape, symmetry about the mean, and the fact that the mean, median and mode are equal.
SC 3: I can apply the empirical rule to estimate probabilities and make judgments about normally distributed data.
SC 4: I can use graphing technology to explore the normal distribution, including graphing the probability density function and cumulative distribution function, and identifying key features such as the global maximum and points of inflection.

	
	7.7
	The standard normal distribution

Explore further: Symmetry of the normal distribution
	Learning intention To be able to solve a range of problems involving the standard normal distribution.
Success criteria
SC 1: I can distinguish between the standard normal distribution and a non-standard normal distribution using mean and standard deviation.
SC 2: I can calculate and interpret z-scores as the number of standard deviations a value is above or below the mean.
SC 3: I can use z-scores to compare values from different data sets and justify my conclusions


	
	7.8
	Using tables of the standard normal distribution
	Learning intention To be able to use tables for the standard normal distribution to solve a range of problems.
Success criteria
SC 1: I can use z-scores to identify probabilities of events.
SC 2: I can solve a range of problems using tables for the standard normal distribution.
SC 3: I can use z-scores to make judgments related to probabilities of certain events.

	
	7.9
	The inverse standard normal distribution
Chapter Review
Question bank
	Learning intention To be able to use probabilities and tables to determine unknowns in a given problem.
Success criteria
SC 1: I can use properties of normal distribution to solve a range of problems.
SC 2: I can find the mean or standard deviation of a normal random variable given the probability of an event.


	4-6
	Trial Exams and Revision

	9/10
	REVISION

	END OF TERM 3
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