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Section A: Basics of Quadratics 

 

 

Sub-Section: Factorising Quadratics 

 

 

 

Let’s quickly revise how we factorised quadratics! 
 

 

 

Context: Factorising 

 

 Reversing the process of algebraic expansion is known as factorisation.  

 

 When we write a quadratic as the product of two linear terms, we say we factor the quadratic. 

 

 What does factorising allow us to do? 

 

 

 

 

 

 

Factorising Quadratics 

 

𝒚 = (𝒙 − 𝒂)(𝒙 − 𝒃) 
 

 Steps: 

 

1. Divide by the coefficient of the leading term. (If applicable) 

 

2. Consider the factors of the constant term. 

 

3. (If Positive Constant Term): See which pair of factors can add up to the coefficient of the 𝑥 term.  

 

(If Negative Constant Term): See which pair of factors can subtract from the coefficient of the 𝑥 

term.  

 

4. Construct the linear factors. 

 

 

 

Space for Personal Notes 
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Question 1 Walkthrough. 

 

Factorise 𝑥2 + 3𝑥 − 10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active Recall 

 

 Steps: 

 

1. ________________ by the coefficient of the leading term. (If applicable) 

 

2. Consider the factors of the __________________________. 

 

3. (If Positive Constant Term): See which pair of factors can add up to the coefficient of the 𝑥 term.  

 

(If Negative Constant Term): See which pair of factors can subtract from the coefficient of the 𝑥 

term.  

 

4. Construct the _____________________. 
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Question 2  

 

Factorise the following expressions: 

 

a. 𝑥2 + 4𝑥 + 3 

 

 

 

 

 

 

 

 

b. 𝑥2 − 7𝑥 + 12 

 

 

 

 

 

 

 

 

 

 

Question 3 Extension. 

 

Express 𝑥2 − 4𝑘𝑥 + 3𝑘2 as the product of two linear factors.  

 

 

 

 

 

 

 

 

 

 

 

Question 4 Walkthrough. 

 

Factorise 2𝑥2 + 5𝑥 − 3. 
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Question 5  

 

Factorise the following expressions: 

 

a. −𝑥2 + 5𝑥 − 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. −6𝑥2 + 𝑥 + 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 6 Extension. 

 

Write the expression −6𝑥2 + 𝑘𝑥 + 2𝑘2 as the product of two linear factors. 
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Sub-Section: Perfect Squares 

 

 

 

Let’s quickly revise perfect squares! 
 

 

 

Perfect Squares 

 

(𝒂 + 𝒃)𝟐 =
 

___________________________________________________ 

 

(𝒂 − 𝒃)𝟐 =
 

___________________________________________________ 

 
 Perfect squares are special quadratic expressions that are made up of two identical linear factors.  

 

 In other words, when a linear factor is squared, it becomes a perfect square. 

 

 

 

Question 7  

 

Factorise the following expression using the perfect square formula.  

 

𝑥2 − 14𝑥 + 49 
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Question 8  

 

Factorise the following expressions using the perfect square formula. 

 

a. 𝑥2 + 4𝑥 + 4 

 

 

 

 

 

 

 

 

 

 

 

b. 9𝑥2 − 12𝑥 + 4 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 9 Extension. 

 

Express 4𝑥2 − 20𝑘𝑥 + 25𝑘2 as a perfect square. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

TIP: Identify the value of 𝑎 and 𝑏 using the form above.  
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Sub-Section: Difference of Squares 

 

 

 

Let’s quickly revise the difference between squares! 
 

 

 

Difference of Squares 

 

𝒂𝟐 − 𝒃𝟐 = ________________________ 
 

 

 

Question 10 Walkthrough. 

 

Factorise 𝑥2 − 4. 
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Question 11  

 

Factorise the following expressions: 

 

a. 𝑥2 − 25 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. 4𝑥2 − 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 12 Extension. 

 

Factorise 3𝑥2 − 25. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                          

 VCE Methods ½ Questions? Message +61 440 138 726      
 

 

MM12 [1.3] - Quadratics - Workbook 10 

 

Sub-Section: Completing the Square 

 

 

 

Let’s quickly revise completing the square! 
 

 

 

Completing the Square 

 

 When we complete the square of a quadratic 𝑥2 + 𝑏𝑥 + 𝑐, we write it in the form: 

 

𝒙𝟐 + 𝒃𝒙 + 𝒄 = (________________)𝟐 − (
𝒃

𝟐
)

𝟐

+ 𝒄 

 

 Steps: 

 

1. We halve the coefficient of 𝑥. 

 

2. Subtract the half of the coefficient of 𝑥 squared outside the square bracket.  

 

 

 

Question 13 Walkthrough. 

 

Complete the square for 𝑥2 − 4𝑥 + 7. 

 

 

 

 

 

 

 

 

 

 

 

 

Active Recall: Complete the Square Steps 

 

 Steps: 

 

1. We ____________ the coefficient of 𝑥. 

 

2. Subtract the _________________________________________________ outside the square bracket.  
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Question 14  

 

Complete the square for each quadratic. 

 

a. 𝑥2 − 6𝑥 + 1 

 

 

 

 

 

 

 

 

 

b. 2𝑥2 + 20𝑥 + 3 

 

 

 

 

 

 

 

 

 

 

 

Question 15 Extension. 

 

Complete the square for 2𝑥2 − 4𝑘𝑥 + 2𝑘2 + 3. 

 

 

 

 

 

 

 

 

 

 

 

Key Takeaways 

 

 A perfect square is in the form of 𝑥2 + 2𝑎𝑥 + 𝑎2 = (𝑥 + 𝑎)2. 

 

 The difference in squares is in the form of 𝑎2 − 𝑏2 = (𝑎 − 𝑏)(𝑎 + 𝑏). 

 

 Complete the square form of 𝑥2 + 𝑏𝑥 + 𝑐 = (𝑥 +
𝑏

2
)

2
− (

𝑏

2
)

2
+ 𝑐. 
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Section B: Quadratic Equations 

 

 

Sub-Section: Solving by Factorisation 

 

 

 

Solving by Factorisation 

 

(𝒙 − 𝒂)(𝒙 − 𝒃) = 𝟎 
 

𝒙 = 𝒂 or 𝒃 

 

 Steps: 

 

1. Factorise the quadratic. 

 

2. Equate each factor to 0 and solve for 𝑥. 

 

 

 

Question 16  

 

Solve each of the following quadratic equations for 𝑥: 

 

a. 𝑥2 − 5𝑥 + 4 = 0 

 

 

 

 

 

 

 

 

 

 

b. 2𝑥2 − 5𝑥 − 7 = 0 
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Sub-Section: Quadratic Formula 

 

 

 

Discussion: What do we do if the quadratic is not easy to factorise? 

 

 

 

 

 

 

 

 

 

 

The Quadratic Formula 

 

for 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝟎 
 

𝒙 =
 

_____________________________________
 

 

 

 

Space for Personal Notes 
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Where does this come from? 
 

 

 

Extension: Derivation of Quadratic Formula 

 

 The quadratic formula can be algebraically derived from attempting to complete the square for the 

general form of a quadratic equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0.  

 

 Since 𝑎 ≠ 0, we can divide the whole equation by 𝑎 to make the coefficient of 𝑥2 equal to 1: 

 

𝒙𝟐 +
𝒃

𝒂
𝒙 +

𝒄

𝒂
= 𝟎 

 

 Now, complete the square! 

 

𝒙𝟐 +
𝒃

𝒂
𝒙 +

𝒄

𝒂
=

 
_____________________________________ = 𝟎 

 

 Rearrange the constant term to the other side! 

 

(𝒙 +
𝒃

𝟐𝒂
)

𝟐

=
 

_______________________________________ 

 
 Expand the RHS!  

 

(𝒙 +
𝒃

𝟐𝒂
)

𝟐

=
 

_______________________________________ 

 

 Now, solve for 𝑥 and see what happens! 
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NOTE: That was the ultimate satisfaction. 

 

 

 

Question 17  

 

Solve each of the following quadratic equations for 𝑥. 

 

a. 𝑥2 − 3𝑥 − 7 = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. 2𝑥2 + 3𝑥 − 1 
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Sub-Section: Discriminant 

 

 

 

Active Recall: Quadratic Formula 

 

𝒙 = ______________________ 
 

 

 

Discussion: What happens if the inside of the root is negative/zero/positive? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Discriminant 

 

 Definition: 

 

 The discriminant, often denoted by 𝚫 (Delta), is the part inside the square root of the quadratic 

formula.  

 

𝒅𝒊𝒔𝒄𝒓𝒊𝒎𝒊𝒏𝒂𝒏𝒕 = 𝚫 = 𝒃𝟐 − 𝟒𝒂𝒄 
 

𝐢𝐟 𝚫 > 𝟎, there are _____________________________________. 
 

𝐢𝐟 𝚫 = 𝟎, there is _____________________________________. 
 

𝐢𝐟 𝚫 < 𝟎, there are ______________________________________. 
 

 

 

Space for Personal Notes 
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Question 18  

 

Determine how many unique roots exist in each of the following quadratic equations: 

 

𝑥2 − 4𝑥 + 20 = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 19 Extension. 

 

Find the value(s) of 𝑚 that makes 3𝑥2 + 4𝑥 = 2𝑚 have no real solutions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Takeaways 

 

  We can solve quadratic equations by first factorising.  

 

 Alternatively, we can use the quadratic formula given by 𝑥 =
−𝑏 ±√𝑏2−4𝑎𝑐

2𝑎
.  

 

 The discriminant is given by 𝑏2 − 4𝑎𝑐 which dictates the number of solutions. 
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Section C: Graphs of Quadratic Equations 

 

 

Sub-Section: Parabola and Symmetry 

 

 

 

Parabola 

 

 Definition: 

 

 The shape of the graph of a quadratic is known as a ________________________. 

 

 
 

 

 

Discussion: What is the parabola symmetrical to? 
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Axis of Symmetry 

 

 
 

𝒂𝒙𝒊𝒔 𝒐𝒇 𝒔𝒚𝒎𝒎𝒆𝒕𝒓𝒚: 𝒙 = −
𝒃

𝟐𝒂
 

 

 

 

Question 20  

 

Find the axis of symmetry of each of the following quadratic hence, the coordinate of turning point. 

 

𝑦 = 2𝑥2 − 3𝑥 + 5 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: When a question asks for coordinates, you must mention both the 𝑥- and 𝑦-value of the point. 

 

 

 

Discussion: Given that 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 has an 𝒙-intercept of 
−𝒃 ±√𝒃𝟐−𝟒𝒂𝒄

𝟐𝒂
, what do you notice about  

the line of symmetry at 𝒙 = −
𝒃

𝟐𝒂
? 

 

 

 

 

 



                          

 VCE Methods ½ Questions? Message +61 440 138 726      
 

 

MM12 [1.3] - Quadratics - Workbook 20 

 

Sub-Section: Graphing Quadratics 

 

 

 

Turning Point Form 

 

 The turning point form of a quadratic is given by: 

 

𝒚 = 𝒂(𝒙 − 𝒉)𝟐 + 𝒌 
 

𝒕𝒖𝒓𝒏𝒊𝒏𝒈 𝒑𝒐𝒊𝒏𝒕 = ____________________ 
 

 The turning point form is obtained by completing the square.  

 

 

 

Discussion: Can every quadratic be put into turning point form? (Does every quadratic have a         

turning point?) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Space for Personal Notes 
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Question 21 Walkthrough. 

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts and the 

turning point.  

 

𝑦 = (𝑥 + 1)2 − 1 

 

 
 

 

 

 

 

 

 

 

 

Question 22  

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts and the 

turning point.  

 

𝑦 = − (𝑥 +
3

2
)

2

− 4 
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Discussion: What would the discriminant of − (𝒙 +
𝟑

𝟐
)

𝟐
− 𝟒 = 𝟎 equation be? (Graph from part b. above.) 

 

 

 

 

 

 

 

Question 23 Extension. 

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts and the 

turning point. Begin by putting the equation into turning point form. 

 

𝑦 = −𝑥2 + 6𝑥 − 5 

 

 
 

 

 

 

 

 

 

Intercept Form 

 

 The 𝑥-intercept form of a quadratic is given by: 

 

𝒚 = 𝒂(𝒙 − 𝒃)(𝒙 − 𝒄) 
 

𝒙-𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔: (𝒃, 𝟎) 𝒂𝒏𝒅 (𝒄, 𝟎) 
 

 The axis of symmetry is located exactly in the middle of the two 𝑥-intercepts.  
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Question 24 Walkthrough. 

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts, as well as the 

turning point. 

 

𝑦 = 𝑥2 − 3𝑥 + 2 

 

 

 
 

 

 

 

 

 

 

Question 25  

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts, as well as the 

turning point. 

 

𝑦 = −𝑥2 + 4𝑥 + 5 
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NOTE: When 𝑎 is negative, the 𝑥-intercepts stay the same, but the shape of the parabola becomes  

a negative parabola instead.  

 

 

 

Question 26 Extension. 

 

Sketch the graph of the following quadratic equation, labelling the coordinates of all axes intercepts, as well as the 

turning point. 

 

𝑦 = 4𝑥2 − 5𝑥 − 6 
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Sub-Section: Finding a Rule of a Quadratic From a Graph 

 

 

 

Let’s try to do it the other way around! 
 

 

 

Finding the Equation of a Quadratic  

 

 Form 𝟏: Turning Point Form 

 

𝒚 = 𝒂(𝒙 − 𝒉)𝟐 + 𝒌 
 

 Recommended when a turning point is easy to identify. 

 

 Form 𝟐: 𝒙-intercept Form 

 

𝒚 = 𝒂(𝒙 − 𝒃)(𝒙 − 𝒄) 
 

 Recommended when both 𝑥-intercepts are easy to identify. 

 

 

 

Question 27 Walkthrough. 

 

Find the equations of the quadratics graphed below. Show your working. 

 

a. Find the equation in turning point form. 
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b. Find the equation in intercept form. 

 

 
 

 

 

 

 

 

 

 

 

Question 28  

 

Find the equations of the quadratics graphed below. Show your working. 

 

a.  

 

 
 

 

 

 

 

 

 



                          

 VCE Methods ½ Questions? Message +61 440 138 726      
 

 

MM12 [1.3] - Quadratics - Workbook 27 

 

b.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Never forget the 𝑎 coefficient! 

 

 

 

Key Takeaways 

 

 Every quadratic can be put into the turning point given by 𝑦 = 𝑎(𝑥 − ℎ)2 + 𝑘. 

 

 Not all quadratic can be put into the 𝑥-intercept form given by 𝑦 = 𝑎(𝑥 − 𝑏)(𝑥 − 𝑐). 

 

 We can use 𝑥-intercept form or turning point form to find the rule.  

 

 

 

Space for Personal Notes 
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Section D: Advanced Algebra of Quadratics 

 

 

Sub-Section: Quadratic Inequalities 

 

 

 

How can we tackle quadratic inequalities? 
 

 

 

Quadratic Inequalities 

 

 
 

 For quadratic inequalities, we always ______________ the function.  

 

 Steps: 

 

1. Sketch the function. 

 

2. See where the 𝑦-value is within the inequality. 

 

3. Find the corresponding 𝑥-values. 

 

 

 

Discussion: Why do we look at 𝒚-value < 𝟏 if the function < 𝟏? 
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Question 29 Walkthrough. 

 

Solve 𝑥2 − 1 > 0 for 𝑥. 

 

Hint: This is the same question as asking, “For what values of 𝑥 is the graph of 𝑦 = 𝑥2 − 1 greater than 0?” 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active Recall: Quadratic Inequalities 

 

1. ______________ the function. 

 

2. See where the _________ value is within the inequality. 

 

3. Find the corresponding _________ values. 
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Question 30  

 

Solve each of the following for 𝑥: 

 

a. (𝑥 − 2)(𝑥 − 3) ≥ 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. 2𝑥2 + 9𝑥 + 4 < 0 
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Question 31 Extension.  

 

Solve 𝑘𝑥2 + 4𝑥 − 4 > 0 for 𝑥, where 𝑘 ∈ 𝑅\{0}. Give two answers depending on whether 𝑘 >  0 or 𝑘 <  0. 
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Sub-Section: Hidden Quadratics 

 

 

 

Let’s take a look at hidden quadratics! 
 

 

 

Hidden Quadratics 

 

 Instead of: 

 

𝒂𝒇(𝒙)𝟐 + 𝒃𝒇(𝒙) + 𝒄 = 𝟎 
 

 We can let 𝑓(𝑥) = 𝑋 to have: 

 

𝒂𝑿𝟐 + 𝒃𝑿 + 𝒄 = 𝟎 
 

 

 

Question 32 Walkthrough.  

 

Solve 𝑥4 − 13𝑥2 + 36 = 0 for 𝑥.  
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Question 33   

 

a. Solve (𝑥 − 2)2 − 7(𝑥 − 2) + 12 = 0 for 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Solve 𝑥 − 2√𝑥 − 15 = 0 for 𝑥. 
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Question 34 Extension.  

 

Solve 𝑥4 − 4𝑥2 − 𝑘 = 0 for 𝑥, where 𝑘 is a real number. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Takeaways 

 

 For quadratic inequalities, we always sketch.  

 

 For hidden quadratics, look for the pattern of something and something squared. 
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Contour Check 
   

 

Learning Objective:  [1.1.1] – Find factorised form of quadratics 

 
 

Key Takeaways 

 

 Perfect square is in the form of _____________________________________. 

 

 Differences of squares are in the form of 𝑎2 − 𝑏2______________________________. 

 

 Complete the square form of 𝑥2 + 𝑏𝑥 + 𝑐 = _____________________________. 

 

      

 

Learning Objective:  [1.1.2] – Find solutions and number of solutions to 

quadratic equations 

 
 

Key Takeaways 

 

 We can solve for quadratic equations by first _________________.  

 

 Alternatively, we can use the quadratic formula given by 𝑥 =  __________________________.  

 

 The discriminant is given by __________________ which dictates the number of solutions. 

 

           

 

Learning Objective:  [1.1.3] – Graph and find rules from the graph of quadratic 

equations 

 
 

Key Takeaways 

 

 Every quadratic can be put into the turning point given by 𝑦 =  ____________________________. 

 

 __________ all quadratic can be put into the 𝑥-intercept form given by 𝑦 = ____________________. 

 

 We can use 𝑥-intercept form or turning point form to find the rule.  
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Learning Objective:  [1.1.4] – Solving Quadratic Inequalities and hidden 

quadratics 

 
 

Key Takeaways 

 

 For quadratic inequalities, we always _________________.  

 

 For hidden quadratics, look for the pattern of something and something ____________________. 
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