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About Me

• Graduated 2023 with a 98.10 ATAR, studying Comp Sci Science at Uni 
Melb 

• Maths and Science tutor at Tutesmart
• The subjects I did throughout VCE 

o Chemistry 
o Maths Methods 
o Physics
o English 
o Further Maths
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Study Design

• Function, Relations and Matrices

• Transformations

• Logarithms and Exponents

• Circular Functions

• Differentiation and Application

• Integration and Application

• Probability Tools and Definitions 

• The Binominal Distribution

• The Normal Distribution 
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Understanding function notation

•  
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Overview

• Function, Relations and Matrices
• Understanding the basic properties of functions and their notation

• Understand function transformations

• Matrix operations 

• Transformations
• Understanding the geometric representation of transformations

• Computing transformations in function and matrix notation

• Logarithms and Exponents
• Understanding the geometric representation of the functions

• Properties, rules and application of logarithms and exponentials

• Circular Functions
• Understanding the geometric representation of the functions

• Properties of complementary and supplementary angles
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Understanding function notation

•  
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Understanding function notation

•  
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Importance of domain

•  

CAS:
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Importance of domain

• In questions involving graphs, cross-reference solutions that you 
obtain both with the graph as well as the given domain to choose 
which solutions to reject

 

Adapted from VCAA 
2016 exam 2
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Importance of domain

• In questions involving graphs, cross-reference solutions that you 
obtain both with the graph as well as the given domain to choose 
which solutions to reject

 

Adapted from VCAA 
2016 exam 2

CAS:
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Composite functions

•  
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Composite functions
Adapted from VCAA 
2017 exam 1
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Composite functions

 

Adapted from VCAA 
2017 exam 1
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Composite functions

 

 

Adapted from VCAA 
2017 exam 1
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Composite functions
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Composite functions

•  
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Addition of ordinates

•  

CAS:
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Inverse functions

•  
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Inverse functions

•  

CAS:
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Inverse functions

•  
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Inverse functions

•  

 

CAS:
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Transformations

• We apply transformations to stretch, squeeze, or shift the graphs of 
functions.

• Need to memorise both definitions and procedures for 
transforming functions ☺
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Transformations

• Reflections ⇒ flipping a graph

• Dilations ⇒ stretching a graph 

• Translations ⇒ shifting a graph
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Transformations

•  
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Transformations

•  
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Transformations

•  
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Transformations

•  
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Determining transformations

•  
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Exponentials

•  
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Exponential Laws

•  
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Logarithms

•  
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Logarithmic Laws 

•  
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Solving exponential equations 

•  
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Solving exponential equations

•  

CAS:
 



38

Functions 

Overview Functions Calculus Probability 

Solving logarithm equations

 

CAS:

•  
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Solving logarithm equations

•  
CAS:
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Circular Functions

•  

   



41

Functions 

Overview Functions Calculus Probability 

Exact Values

• Perhaps the biggest source of careless mistakes!
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Circular Functions

• Common exam one and multiple choice question, usually 
asked at the beginning for free marks.
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Circular Functions 

•  

 

 

• We are dealing with sin, so we 
want to look at the y-coordinate 
of the corresponding points on 
the unit circle
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Circular Functions 

•  
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Circular Functions 

• …and the Pythagorean identity

• These three sets of rules are crucial to solving equations as well as 
transformation questions!
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Circular Functions 

•  
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Circular Functions 

•  
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Circular Functions 

•  
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Circular Functions 

•  
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Circular Functions 

•  

 CAS:
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Circular Functions 

•  
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Circular Functions 

•  

… don’t forget this!



53

Functions 

Overview Functions Calculus Probability 

Sketching Graphs

• Sketching graphs is significantly more important in exam one, examiners are 
looking for scale, curvature, and asymptotic behaviour when applicable.

• Exam 1 questions will very rarely require you to sketch a complicated 
trigonometric function; many of the steps described in the next slides can be 
skipped

• Important part is getting the domain and general shape correct

• There are many ways to sketch trigonometry graphs, use the                             
method you are comfortable with
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Sketching Tan function

•  
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Sketching Tan function
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Sketching Tan function

 



57

Functions 

Overview Functions Calculus Probability 

Sketching Tan function
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Sketching Tan function

 

CAS:
If this is exam 2, sketch 
the graph using CAS
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Key Take Aways 

• Sketching
• Shape

• Scale

• Asymptotic behaviour 

• Labelling equations of asymptotes and coordinates

• Solving
• Consider underlying domains

• Do not put equal signs between quantities that are not equal

• Transformations
• Carefully consider which is the original function and which is the image

• The numbers used in function notation are inconsistent with matrix                        
notation and mapping
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Overview

• Differentiation and Application
• Understanding the implications of a derivative

• Derivation and basic derivatives in function and Leibnitz notation

• Chain, product and quotient rules

• Tangents and normals

• Rates of change and stationary points

• Integration and Applications
• Understanding the implications of an integral 

• Basic antiderivatives and the fundamental theorem of calculus

• Area bounded by curves and average value
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Derivatives 

•  
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Derivatives 
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Derivatives 

•  
CAS:
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Derivatives 
Function Notation Leibniz notation
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Tangents 

•  

CAS:
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Tangents

•  
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Tangents

•  
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Tangents

•  
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Tangents

•  
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Stationary points
 

Nature Graph

Local minimum

Local maximum

Stationary point of 
inflection

 

CAS:
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Absolute Max and Min
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Optimisation problems

Adapted from VCAA 2016 exam 2
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Optimisation problems

 

Adapted from VCAA 2016 exam 2

CAS:
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Antidifferentiation
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Antidifferentiation
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Antidifferentiation
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Fundamental Theorem of Calculus
 

 



79

Calculus 

Overview Functions Calculus Probability

Finding the total area
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Finding the total area
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Area between curves 

• Questions where you have to find the bounded area are extremely 
common in both exam 1 and 2 and are worth many marks!

• Being able to visualise the problem graphically is often what 
differentiates the high-scoring students
• We will go through three examples – but there are many different ways this 

is tested, and you will have to build up your experience with it through 
practice exams
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Area between curves

•  
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Area between curves

 

 

CAS:
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Area between curves

 

Find the area of the shaded region.
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Area between curves

 

 

CAS:
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•  
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•  
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Definite Integrals
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Key Take Aways 

• Differentiation and integration go hand-in-hand – they are 
crucial to understanding the ins and outs of how a function 
behaves

• Understanding these processes from a graphical perspective 
will allow you to answer the tougher differentiator questions 
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Overview

• The Binominal Distribution
• Understanding the properties of Bernoulli sequences and the relationship with the 

binomial distribution

• Calculating probabilities, measure of centre and measures of spread

• Utilising technology

• The Normal Distribution 
• Understanding the underlying properties of the normal distribution 
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Foundations
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Foundations
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Foundations
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Foundations

• What if order matters? Draw a tree diagram
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Foundations 
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Foundations 

• Here are some additional tools to help you with exploring 
probabilities (whether order matters or not)

 

Probability table:
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Foundations
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Foundations
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Foundations

 

 

 CAS:
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Probability Distributions 

•  
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Binomial Distribution
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Binomial variable & formula 
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Notation

• Define your random variable before using it in calculations

Adapted from VCAA 2019 exam 2

 

 

CAS:
 

CAS:
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Foundations
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Foundations
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Foundations

Adapted from VCAA 2021 exam 2
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Foundations

•  

Adapted from VCAA 2021 exam 2
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Foundations

Adapted from VCAA 2021 exam 2
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Foundations

•  

Adapted from VCAA 2021 exam 2
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Introducing the normal 
distribution

•  
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Standardisation properties

•  
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Symmetry properties

•  
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Using standardisation and 
symmetry properties 

•  
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Finding normal variable 
probabilities

The battery life of a certain brand of laptops is normally distributed, with a mean of 3 
hours and 10 minutes and a standard deviation of 6 minutes.

Find the probability that an initially fully-charged laptop dies after 3 hours of use.



11
5

Probability

Overview Functions Calculus Probability

Finding normal variable 
probabilities

•  

CAS:
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Finding normal variable 
probabilities

For a different brand of laptops, whose battery life is also normally distributed, it is known 
that 12% work for more than 3 hours and 10 minutes, whereas 10% die before 2 hours 50 
minutes of use. 
Find the mean and standard deviation of battery life for this brand of laptop.

 CAS:
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Finding normal variable 
probabilities

For a different brand of laptops, whose battery life is also normally distributed, it is known 
that 12% work for more than 3 hours and 10 minutes, whereas 10% die before 2 hours 50 
minutes of use. 
Find the mean and standard deviation of battery life for this brand of laptop.

• The inverse normal function is very limited – instead, 
you can use definite integrals to solve the problem:

CAS:
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Key takeaways

•  
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Calculator tips

• Ctrl > Doc > 1 – opens calculator; Ctrl > Doc > 2 – opens graphing

• Always define functions at the beginning of a question using menu > 
1 > 1

• To access the derivative, integral and piecewise functions, click this 
button:
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Calculator tips

• When sketching graphs, remember menu > 6 to analyse maxima, 
minima, intersection points and intercepts
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Calculator tips
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Final tips for the exam

• Use reading time effectively
• Spend some time familiarising yourself with each scenario for the 

extended-response questions
• For exam 1, go on to spend the rest of your reading time memorising exactly 

how you’ll solve the first few questions

• Carefully read the long-worded questions to                                
understand exactly what you are being asked (especially for 
probability)
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Final tips for the exam

• Leave questions which confused you in reading time until the end

• Don’t rely on your notes! The highest-scoring students don’t look 
through their bound reference even once.
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