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Hi, I’m Nguyen! 

• Graduated in 2023 

• Received a study score of 41 in Specialist Maths

• Received 40+ study scores in English Language, Math Methods, 
Chemistry, Physics, Software Development

• Currently studying a Bachelor of Electrical and Electronics Engineering at 
Deakin University 

About Me 



Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Topics to be covered Announcements

• Statistics – Hypothesis testing  + probability

• Complex Numbers 

• Calculus

• Circular Functions

• Vectors Equations

• Kinematics and Vector Calculus

• Proofs

• Please ask any 
questions! 

• We will be 
covering stats in 
detail then revise 
over other topics

TODAY’S PLAN
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Statistics

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Overview of statistics

•  
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Statistics
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SUMMARY PROBABILITY FORMULAS

 
 

Discrete Mean

Continuous Mean

Normal

Inverse Norm

Central Limit Theorem 

All of this is methods ¾ knowledge

Recommend you have a page in ur book listing all the formulas for each distribution type
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LINEAR COMBINATIONS

•  
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LINEAR COMBINATIONS

•  

Notice the 
difference in the 
variance and no 
difference in the 
expected value!



8

Statistics

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

VCAA 2016 
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VCAA 2018 NHT
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SAMPLE DISTRIBUTION

•  
As sample size gets bigger = the more 
accurate  the sample mean is to the 
population mean
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VCAA 2017 
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VCAA 2019 NHT
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Statistics
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CONFIDENCE INTERVAL

• What does a confidence interval mean?

• We can say with ___% certainty that the 
population proportion falls within ___ and ___

• If you have 100 samples and do a 95% confidence 
interval for each, 95 of the intervals that you find 
will actually contain the population proportion

• The more ‘certain’ you are that it will fall in your 
interval, the less useful that information becomes, 
as there are more possible values for population 
proportion
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CONFIDENCE INTERVALS

•  
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

CONFIDENCE INTERVAL

Degree of 
Confidence

90% 1.645
95%
99%

It is a good idea 
to memorise 
these numbers 
as they can ask 
you to calculate 
the CI in Exam 
1!

If exam says: 
“Integer multiple of SD” 
• 95% = 2 
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

 

•  
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VCAA 2016 EXAM 1
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IMPORTANT!

• KNOW THE DIFFERENCE BETWEEN: 
• POPULATION STANDARD DEVIATION 

• SD of the POPULATION!! NO SAMPLE SIZES HERE 

• SAMPLE STANDARD DEVIATION
• SD of the SAMPLE!! THERE IS A SAMPLE HERE!

 

 

DON’T MIX THE TWO UP ITS VERY EASY
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HYPOTHESIS TESTING

•  

 

One-tailed test: “Difference/change”
Two-tailed test: “Above/Below”
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HYPOTHESIS TESTING

•  
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HYPOTHESIS TESTING

•  

Obvs replace the sign 



22

Statistics
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P VALUE

•  

 

 

STEPS:
1. Define Null/Alternative 
2. NormCdf on calc
3. DON’T FORGET TO 

CONVERT TO SAMPLE SD

Method 3 (Z-test)
STEPS:

1. Z-test (Menu>6>7>1)
2. Choose ‘Stats’ not ‘Data’
3. Fill in calc, using POPULATION SD
4. Change the ‘Alt Hypo’ to relevant
5. Ctrl+Enter and look at the ‘PVal’
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HYPOTHESIS TESTING

•  

It’s the probability 
of both shaded 
regions!
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HYPOTHESIS TESTING

• 4. Making inferences

 

>0.05

>0.01

>0.001
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

HYPOTHESIS TESTING

• There’s ALWAYS a tiny chance the p-value is erroneous/wrong 
due to randomness. There are 2 types of errors in HT:

• Type I: Rejecting H0 when it is true 
• Type II: Not rejecting H0 when it is false

 

Type I (False 
positive)

Correct conclusion

Correct conclusion Type II (False 
negative)
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ERRORS

•  

You’re probs not gonna need to do this for the exam but good to understand
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• Type II: (Decreases with sample size)

• Steps:
• Use InvNorm to find the value where type I meets type II
• Pr(Accept H

0
|H

0
 false) 

ERRORS
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VCAA 2017 NHT
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VCAA 2017 NHT
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VCAA 2017 NHT CONT. 
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Complex Numbers
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Polar Form

•  
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Complex Numbers
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Polar Form

•  

rcos

rsin
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Complex Numbers
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Multiplication and Division

•  

 

 



34

Complex Numbers
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De Moivre’s Theorem

•  

3 roots 4 roots
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Complex Numbers
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Solving De Moivres

•  
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Complex Numbers
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Polynomials

•  
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Complex Numbers
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Questions
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Complex Numbers
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Questions

•  
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Complex Numbers
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Questions

•  
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Circular Functions

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Compound Formulas

• On formula sheet, but REALLY good to memorise

• Used for trig with WEIRD angles 

Double Angle Formulas:

Note: sometimes you 
will need to use Half 
Angle Formulas to 
proof. Just replace 
with half the x 
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Circular Functions
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Converting Inverse Domain and Range

•  
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Circular Functions
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Questions
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Compound Differentiation

•  
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Differentiation Rules

These are the most useful equations to memorize outside of formula 
sheet: 
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Implicit Differentiation + Concavity

•  
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Related Rates

•  
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Calculus

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Summary: Integration Rules

Don’t forget Modulus – must reject one side

VCAA Specialist Mathematics Formula Sheet Accessed: https://vcaa.vic.edu.au/Documents/exams/mathematics/specmaths-formula-w.pdf 

https://vcaa.vic.edu.au/Documents/exams/mathematics/specmaths-formula-w.pdf
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INTEGRATION BY SUBSTITUTION “LET U”

•  
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Calculus
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INTEGRATION WITH TRIG

•  
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INTEGRATION WITH TRIG

•  Super hard! 
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INTEGRATION TECHNIQUES

•  

51
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Calculus
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Integrating partial fractions

Integrating partial fractons

• A fraction of polynomials can be split into respective partial fractions
• Integrating via log form
• Integrating via tan inverse form
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INTEGRATION BY PARTS/RECOGNITION

•  
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Calculus
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SPECIAL CASE: NEWTON’S LAW OF COOLING

•  

 
 

First Principles
Just memorise this unless
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Calculus
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SPECIAL CASE: LOGISTIC DIFFERENTIAL EQUATIONS

•  

 
 

First Principles
Just memorise this unless
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CONCENTRATION/MIXING PROBLEMS

• When you have a substance pouring into a tank, mixing with 
something else and then a mixture flows out. 

 
both usually in g/min

 If they give you initial conditions in qn:
• THEY DON’T COUNT FOR THIS 

FORMULA
• USE LATER FOR +c
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Calculus

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

CONCENTRATION/MIXING PROBLEMS

•  
Note! If one of your substances 
is water, you are adding no 
grams/diluting another solution. 
Inflow will be 0.  

Inflow L/min

Outflow L/min

capacity
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SLOPE FIELDS

•  
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

EULER’S METHOD

•  

 

h is step size
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SUMMARY BOOK - DIFFERENTIAL EQUATIONS

•  
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SUMMARY BOOK - DIFFERENTIAL EQUATIONS

•  
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SUMMARY BOOK - DIFFERENTIAL EQUATIONS

•  
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IMPLICIT DIFFERENTIATION
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RATE IN – RATE OUT
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Calculus
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VCAA 2009
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VCAA 2013

 

66
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TIME IS POSITIVE

•  
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EULER’S METHOD
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Denominator is a 
reducible quadratic 
so we can probably 
use partial fractions 
to simplify the 
integrand!

BUT the degree of the numerator is the same as 
that of the denominator so we have to simplify it 

first and THEN use partial fractions to further 
simplify it!

 

The degree of numerator 
is less than the 

denominator so now the 
rational function can be 
simplified using partial 

fractions!

Using partial fractions,

 

 

VCAA 2014 ex 1 q6

69



70

Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Properties of Vectors

•  
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Vectors & Vector Calc
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Scalar (Dot) Product

•  
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Vectors & Vector Calc
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Vector Angles

•  
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Vectors & Vector Calc
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Vector Projections/Resolutes

•  

 

 

wood

floorshadow
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Vectors & Vector Calc
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Linear Dependency
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Vectors & Vector Calc
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Cross Product

•  
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Equation of straight line

• Vector equation lines can be thought of as an initial point and the 
relative points that stem from it based on the direction vector

• Coincident, parallel, intersecting, skew
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Planes of vectors

• Normal vector perpendicular to all vectors that exist on the plane

• Defined by 2 vectors acting similarly to axes (same idea as linear 
dependency)

   Vector Equation               Cartesian Equation
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Distances & Intersection & Angles

•  
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Distances & Intersection & Angles

• Intersections
• Line & Line: Equate 2 lines with different indep. variables. Solve for each 

variables: Analyse if it is skew or intersect based on if solutions are possible.
• Line & Plane: Meets at point – sub equation of line into vector equation of 

the plane to find the point.
• Plane & Plane: Forms a line – direction vector perpendicular to normal, a 

point is found that exists on the line by subbing in a random coordinate
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

Distances & Intersection & Angles

• Angles
• Line & Line: Use direction vectors 
• Line & Plane: Use direction vector of line and normal vector of plane, the 

answer is the 90 degrees – the resultant angle.
• Plane & Plane: Use normal vectors
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Vectors & Vector Calc
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Questions

•  
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Vectors & Vector Calc
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Questions

•  
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Vectors & Vector Calc
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Questions

•  
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

KINEMATICS

•  

Vector Scalar Representation on 
velocity – time graph

Displacement Distance Area under graph
Velocity Speed Coordinate of point
Acceleration Acceleration Gradient at a point

 

  

 

Signed area is displacement 
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

MEASUREMENTS AND FORMULAS

• Velocity/Speed: 

• Units: Always ms-1 unless specified (divide km/hr by 3.6)

Average rate of change/ 
Average velocity

Instantaneous velocity 

Average speed
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Vectors & Vector Calc
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MEASUREMENTS AND FORMULAS

•  

Average acceleration

Instantaneous acc
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Vectors & Vector Calc
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CONSTANT ACCELERATION

• When you have unchanging acceleration, you can use 5 equations 
called SUVAT to work out displacement, initial/final velocity, 
acceleration and time.

• Provided in formula sheet

• *tip: Each equation is missing a variable 

Not on your formula sheet

 

Most important 
ones in yellow

S= displacement 
U= initial velocity 
V= final velocity 
A= acceleration 
T= time 

*Don’t use previous variables you’ve found 
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

SPECIAL CASE: PROJECTILE MOTION

• Almost always SUVAT related. When you drop/shoot something in 
the air. It will have vertical and/or horizontal movement

Horizontal: 

• NO ACCELERATION UNLESS STATED (like engine propelling 
forward/constant air resistance) 

• Speed is ALWAYS constant unless air resistance. Newton’s First Law. 
No force acting on it

Vertical:

• GRAVITY! Direction is important

Just remember: 
- Displacement is FINAL 

position – INITIAL position
- Define your positive 

direction of motion
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Vectors & Vector Calc

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

•  

OTHER ACCELERATION FORMULAS

This one is specific to a 
question type
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

KINEMATICS

•  
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VECTOR CALCULUS

•  

Awful. Horrible. Terrible.

 

 

 

 

Just diff/integrate normally with components separate
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VECTOR CALCULUS

•  
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VECTOR CALCULUS

•  
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

SHORTEST DISTANCE

• To find the shortest distance between a point and curve, we want to 
be PERPENDICULAR to the curve to go STRAIGHT THERE.

• Remember vector property: 
• dot product of 2 vectors = 0 is perpendicular
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SHORTEST DISTANCE

•  
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Vectors & Vector Calc
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VECTOR CALCULUS

•  
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Logic & Proof Language

Name  Definition Symbol or denoted by: 
Negation Corresponds to the idea of complement in 

probability or “Not-P”
Conjunction The idea of intersection between two 

statements, we need both to be true 
Disjunction The idea of union between statements, we 

need either to be true 
Premise The statement assumed to be true Premise  Conclusion 

(Implication)Conclusion The statement concluded from the premise 
For all  All elements in set need to 

fulfill the condition
There exists  At least one element in the set 

needs to fulfill the condition 
Example Used to prove something true 
Counterexample Used to disprove something 
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Logic & Proof Language
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Logic & Proofs
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Proofing Techniques

• Direct Proof: 

• Use all the fancy skills and 
formulas you have learnt in 
other topics like vectors and 
circular functions 

Proof by cases:
Break into bite-size pieces, common 
examples: 
• Prove NOT divisible 
• Modulus functions 

Proof by contradiction:
• Assume that the statement is false 

or negate the statement. 
• Prove until a contradiction is reach 

at which we can conclude that the 
original assumption is false 

• Now we can say the original 
statement is true
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Logic & Proofs
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Proofing Techniques

 Proof by mathematical induction: 
• Prove the base case 
• Assume the general case is true 

(n=k is true)
• Induction step = prove the statement 

works for n = k + m, where m is the 
step size between subsequent n 
values
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Logic & Proofs
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Key Proofs Concepts

• Prove/disprove a number is irrational via contraction

• Be comfortable with using differentiation, integration, algebraic 
manipulation in induction questions

• Inequality proofs 

• Factorials

• Trig proofs
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Summary/Exam Tips

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

EXAMS

Exam 1:

• Monday 11 November: 9:00am 🡪 10:15am (40 
marks)

• D-18

Exam 2:

• Wednesday 13 November: 11:45am 🡪 2:00pm (80 
marks)

• D-20
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Summary/Exam Tips

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

BOUND REFERENCE

• Aim to finish content in your bound reference first

• Add to your bound reference as you go with practice exams and 
questions

• You bound reference needs to work for YOU not for anyone else

• Put in formula, calculator commands or mathematica code and 
content examples

• Prioritise information that is key to your success and motivating 
(reminders etc.)

• Do not have a huge bound reference, you will waste time trying to 
find things
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

EXAM ADVICE PREPARATION

• PRACTISE EXAMS!!!! 
• My recommendation is MAV, Heffernan, NEAP, VCAA, VCAA 

NHT (2016-2024)
• Do an intermixing between VCAA & company exams, 

ensure you finish all the VCAA available

• Try to get ur teacher to get SOME papers bc 
remember VCE is school vs school not peers vs peers. 
Help each other out!  
https://vcaa.vic.edu.au/assessment/vce-assessment/
past-examinations/Pages/Index.aspx

• Correct it yourself HARSHLY and analyse your 
performance (what were the errors you made, how 
can you avoid doing that next time)

https://vcaa.vic.edu.au/assessment/vce-assessment/past-examinations/Pages/Index.aspx
https://vcaa.vic.edu.au/assessment/vce-assessment/past-examinations/Pages/Index.aspx
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EXAM ADVICE - PREPARATION

• Go to sleep early every night – routine is important

• Make sure you are comfortable using your calculator. Have a 
play around with your calculator at some point and explore 
the different functionality. You may discover more functions 
on your calculator that come in use

• Euler’s method

• Solving DE

• 3D model of vectors

• Try teaching someone else. Explaining a concept to 
someone in your own words can help to cement your 
understanding

• Don’t stress! A good mindset comes with good study scores!

Want to talk 
about maths 
with me?
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EXAM ADVICE – EXAM 1

• Exam 1: (1 hour writing time + 15 mins reading time)

• Use reading time wisely!  

• During reading time, go through each question and 
form a plan of attack. (vector calc and closest distance 
🡪 dot product being zero). Do this for as many 
questions as possible.

• You only have one hour to complete the exam so 
manage your time wisely!

• If you can’t figure out what to do in 10secs, move on. 
Come back to it later. ~30-45min you should have 
attempted every page 
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Summary/Exam Tips

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

EXAM ADVICE – EXAM 2

• Exam 2: (2 hours writing time + 15 mins reading time)

• Reading time

• Reading time!! USE IT TO READ EXTENDED RESPONSE

• DO extended response questions FIRST!!!! You can 
always guess MC if you run out of time. If worse comes 
to worse, damage control and get as many 
working/formula marks. 

• USE YOUR CALC! Set up a new problem tab for EVERY 
ER and 1 page for MC for ease

• Each mark is ~90 sec so 30min for MC is good
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Overview Statistics Complex Circular Calculus Vectors Proofs Summary

EXAM ADVICE

• Ultimately, you should do the exam in your own preferred way. 

• This is why doing practice exams is valuable 

• In doing many practice exams, you should develop a strategy that 
works for you.



10
9

Summary/Exam Tips
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EXAM ADVICE – IN THE EXAM

• UNDERLINE, DRAW, CHECK

• Underline IMPORTANT WORDS so you actively retain info. Look for 
clues (no. of marks, rounding, ‘hence’ etc.)

• Draw the qns visually if confused, could help

• Check to make sure you answered the qn, have units, correct form

• Save these tips in your BOUND REFERENCE

• Unless stated, give answers in exact form. 

• Ensure your graphs and sketches are clear and no fraying
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EXAM ADVICE – DURING EXAM 
SEASON 

• In between exams, don’t be afraid to pursue a lot of 
leisure tasks. 

• Spend time with family, read a book, exercise, talk 
with friends. Destress!!!

• Always make sure each night you are going over 
revision whether that be in the form of an exam 
analysis doc, ‘what to remember’ list etc. I personally 
had a mistake log that I print out once a week to 
redo.
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Key skills Reminders

Questions?

Overview Statistics Complex Circular Calculus Vectors Proofs Summary

• Statistics – Hypothesis testing  + 
probability

• Complex Numbers 

• Circular Functions

• Vectors 

• Kinematics and Vector Calculus

• Try to study 
smarter – study in 
blocks 

• Good Luck!
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Topics to be covered Announcements

1
1
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Digital Access to over 1000+ study guides!
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Topics to be covered Announcements
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