


Expand Factor



KEY CONCEPTS

The axis of symmetry is a vertical line through the 

vertex and a point on the x-axis halfway between 

the zeros. 

FORMULA:

Where r and s are the zeros/x-intercepts
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The maximum or minimum point of a parabola is 

halfway between the zeros of the parabola.

→The value of the minimum or maximum can be 

calculated by substituting the axis of symmetry into 

the quadratic relation and solving for y

Axis of symmetry

zeros

*** This will give you the co-

ordinates of the vertex



EXAMPLE 1 Use Zeros to Find the Maximum

Consider the quadratic relation y = 4x2 – 72x + 260

(a) Does this relation have a maximum or minimum?  How do you know?

(b) Find the zeros of the relation

The “a” value is positive

→The parabola opens up

→therefore it has a minimum

y = 4x2 – 72x + 260 We have to factor 

the relation!

- Common factor

- Find the product 

(P) and sum (S)

- Let y = 0 and solve 

for each x

GCF = ____4

4 4 4

y = 4(                       )x2 – 18 x+ 65 P = _____

S = _____

+ 65

– 18
y = 4

– 5

– 13
(x – 5)(x – 13)

0 = 4(x – 5)(x – 13)



EXAMPLE 1 Use Zeros to Find the Maximum

Consider the quadratic relation y = 4x2 – 72x + 260

(a) Does this relation have a maximum or minimum?  How do you know?

(b) Find the zeros of the relation

The “a” value is positive

→The parabola opens up

→therefore it has a minimum

y = 4x2 – 72x + 260 We have to factor 

the relation!

- Common factor

- Find the product 

(P) and sum (S)

- Let y = 0 and solve 

for each x

4 4 4

y = 4(                       )x2 – 18 x+ 65

y = 4(x – 5)(x – 13)

0 = 4(x – 5)(x – 13)

1st zero

0 = x – 5

5 = x

2nd zero

0 = x – 13

13 = x



(c) Determine the x-coordinate of the maximum or minimum point.  This is 

also known as the axis of symmetry.

(d) Find the maximum or minimum

EXAMPLE 1 Use Zeros to Find the Maximum

Consider the quadratic relation y = 4x2 – 72x + 260
1st zero

5 = x

2nd zero

13 = x
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135+
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18
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9=x

The axis of symmetry is x = 9

(e) What are the co-

ordinates of the 

vertex?

________________

Substitute the axis of symmetry into the 

original relation and solve for y

→Substitute x = 9

y = 4x2 – 72x + 260

y = 4(9)2 – 72(9) + 260

y = – 64

(9, – 64)

The r and s are 

the 1st and 2nd

zeros



The relation in vertex 

form is

(f) Write the relation in vertex form, y = a(x – h)2 + k

EXAMPLE 1 Use Zeros to Find the Maximum

Consider the quadratic relation y = 4x2 – 72x + 260
1st zero

5 = x

2nd zero

13 = x

(e) What are the co-

ordinates of the 

vertex?

________________(9, – 64)

-Write down relation in 

vertex form

-Substitute the 

coordinates of the 

vertex for h and k

-Use the a value from 

the original equation 

and substitute it into the 

relation in vertex form
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h k
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STEPS

1. Since intercepts are given, 

write down the relation in 

intercept form, y = a(x – r)(x –

s)

2. Substitute the zeros for r 

and s

3. Substitute the point for x 

and y

4. Solve for a

5. Substitute the a into the 

equation.  This will give you 

the equation.

EXAMPLE 2 Writing the Equation of a Quadratic Relation

Write the equation for a parabola with zeros at 0 and 12 and passes through 

the point (4, 8).
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EXAMPLE 3 Find the Width of a Walkway

A rectangular garden with dimensions 12 m by 8 m is surrounded by a 

walkway of uniform width, x. The total area of the garden and the walkway 

is 252 m2.

a) Draw a diagram which models this situation

b) Write expressions for the total length and the total width of the garden 

and walkway.

12 m
8 m

x

x

x

x

Total length:

Total width:

12 + x + x = 12 + 2x

8 + x + x = 8 + 2x



EXAMPLE 3 Find the Width of a Walkway

A rectangular garden with dimensions 12 m by 8 m is surrounded by a 

walkway of uniform width, x. The total area of the garden and the walkway 

is 252 m2.

Total length: 12 + 2x

Total width: 8 + 2x

c) Write an expression for the total area of the garden and walkway.

Area = length × width

= (12 + 2x)(8 + 2x)

= 96 + 24x+ 16x + 4x2

= 96 + 40x + 4x2

* Re-arrange to 

standard form

= 4x2 + 40x + 96



4 4 4

EXAMPLE 3 Find the Width of a Walkway

A rectangular garden with dimensions 12 m by 8 m is surrounded by a 

walkway of uniform width, x. The total area of the garden and the walkway 

is 252 m2.

d) Find the width of the walkway.

Area = length × width

Area = 4x2 + 40x + 96

252 = 4x2 + 40x + 96

0 = 4x2 + 40x + 96 – 252

0 = 4x2 + 40x – 156

* Use the expression from part (c) We have to factor 

the relation!

- First need to re-

arrange so that one 

side is zero (0)

- Common factor

- Find the product 

(P) and sum (S)

- Solve for each x

GCF = ____

P = _____

S = _____

4

0 = 4(                       )x2 + 10x – 39 – 39
+ 10 

0 = 4

– 3

+ 13
(x – 3)(x + 13)



EXAMPLE 3 Find the Width of a Walkway

A rectangular garden with dimensions 12 m by 8 m is surrounded by a 

walkway of uniform width, x. The total area of the garden and the walkway 

is 252 m2.

d) Find the width of the walkway.

Area = length × width

Area = 4x2 + 40x + 96

252 = 4x2 + 40x + 96

0 = 4x2 + 40x + 96 – 252

0 = 4x2 + 40x – 156

* Use the expression from part (c) We have to factor 

the relation!

- First need to re-

arrange so that one 

side is zero (0)

- Common factor

- Find the product 

(P) and sum (S)

- Solve for each x
4 4 4

0 = 4(                       )x2 + 10x – 39

0 = 4(x – 3)(x + 13)

1st zero

0 = x – 3

3 = x

2nd zero

0 = x + 13

– 13 = x Cannot use this since 

length/width cannot be 

negative



EXAMPLE 3 Find the Width of a Walkway

A rectangular garden with dimensions 12 m by 8 m is surrounded by a 

walkway of uniform width, x. The total area of the garden and the walkway 

is 252 m2.

d) Find the width of the walkway.

Area = length × width

Area = 4x2 + 40x + 96

252 = 4x2 + 40x + 96

0 = 4x2 + 40x + 96 – 252

0 = 4x2 + 40x – 156

* Use the expression from part (c)

Substitute x = 3 into 

expression for Total width

Total width = 8 + 2x

= 8 + 2(3)

= 14 m
4 4 4

0 = 4(                       )x2 + 10x – 39

0 = 4(x – 3)(x + 13)

1st zero

0 = x – 3

3 = x

The width of the walkway 

is 14 metres



Homework

Page 281 – 285 

#1a-c, 2, 3abdef, 4a-c, 

5ace, 6ace, 7, 9, 13 – 15
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