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Worked Example Your Turn
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a) Express !! + 12! + 36 in the form ! + ' !

b) Express 4!! + 12! + 9 in the form '! + * !
a) Express !! − 14! + 49 in the form ! + ' !

b) Express 9!! − 12! + 4 in the form '! + * !
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Complete the square on the following expressions:
a)  !! + 10!
b)  !! − 10!

Complete the square on the following expressions:
a)  !! + 6!
b)  !! − 6!



Worked Example Your Turn

Page 14

Dr Frost 413a

Write !! + 4! + 6 in the form ! + ' ! + * where ' and * are 
integers.

Write !! − 2! + 5 in the form ! + ' ! + * where ' and * are 
integers.
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Page 15

Write !! + 5! − 7 in the form ! + ' ! + * where ' and * are 
constants to be found.

Write !! − 11! − 4 in the form ! + ' ! + * where ' and * 
are constants to be found.

Dr Frost 413b
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Page 16

Write !! + 2/! + 4 in the form ! + ' ! + * where ' and * 
are in terms of /.

Write !! + 81! + 5 in the form ! + ' ! + * where ' and * 
are in terms of 1.

Dr Frost 413c
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Page 17

Write !! + 4 5! + 10 in the form ! + ' ! + * where ' is a 
surd and * is an integer.

Write !! − 8 3! + 5 in the form ! + ' ! + * where ' is a 
surd and * is an integer.

Dr Frost 413d
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Write the expression 4!! − 8! − 9 in the form 2 ! + / ! + 3 
where 2, /, and 3 are integers.

Write the expression 3!! + 12! + 19 in the form
2 ! + / ! + 3 where 2, /, and 3 are integers.

Dr Frost 414a
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Fill in the Blanks Harder Completing the Square (𝑎𝑥2 + 𝑏𝑥 + 𝑐) 
 

Quadratic 
Expression 

Take out  
Common Factor 

Complete the 
Square 

Multiply by 
Common Factor 

Completed 
Square 

2𝑥2 + 16𝑥 2[𝑥2 + 8𝑥] 2[(𝑥 + 4)2 − 16] 2(𝑥 + 4)2 − 32 2(𝑥 + 4)2 − 32 

3𝑥2 − 18𝑥 3[𝑥2 − 6𝑥]    

2𝑥2 + 12𝑥 + 1 2[𝑥2 + 6𝑥] + 1 2[(𝑥 + 3)2 − 9] + 1 2(𝑥 + 3)2 − 18 + 1 2(𝑥 + 3)2 − 17 

2𝑥2 − 20𝑥 − 7 2[𝑥2 − 10𝑥] − 7 2[(𝑥 − 5)2 − 25] − 7   

3𝑥2 + 6𝑥 − 5 3[𝑥2 + 2𝑥] − 5    

4𝑥2 + 16𝑥 − 1     

5𝑥2 − 30𝑥 + 11     

2𝑥2 − 10𝑥 + 3 2[𝑥2 − 5𝑥] + 3 2 [(𝑥 −
5
2
)
2

−
25
4
] + 3 2 (𝑥 −

5
2
)
2

−
25
2

+ 3 2 (𝑥 −
5
2
)
2

−
19
2

 

2𝑥2 + 6𝑥 − 1     

3𝑥2 − 9𝑥 + 2     
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Write −3!! + 2! + 6 in the form ' ! + * ! + 5, where ', * 
and 5 are rational numbers.

Write −3!! + 8! + 5 in the form ' ! + * ! + 5, where ', * 
and 5 are rational numbers.

Dr Frost 414b
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Solve the equation:
! + 1 ! = 4

Solve the equation:
! − 4 ! = 9

Dr Frost 415a
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Solve the equation:
2! + 3 ! = 4

Solve the equation:
3! − 2 ! = 9



Worked Example Your Turn
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Solve the following quadratic equation, leaving your answer in 
exact form: !! − 6! + 2 = 0

Solve the following quadratic equation, leaving your answer in 
exact form: !! + 4! − 11 = 0

Dr Frost 415b
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Solve the following quadratic equation, leaving your answer in 
exact form: 3!! − 7! + 1 = 0

Solve the following quadratic equation, leaving your answer in 
exact form: 4!! − 7! + 3 = 0
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Fill in the Blanks Quadratic Expressions and Equations 
 
 

Quadratic in the form 
 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

Quadratic in  
factorised form 

Quadratic in  
completed square form 

Solutions to quadratic 
equation 𝑓(𝑥) = 0 

𝑓(𝑥) = 𝑥2 − 2𝑥 − 15    

𝑓(𝑥) = 𝑥2 + 6𝑥 + 8    

 𝑓(𝑥) = (𝑥 + 5)(𝑥 − 2)   

  𝑓(𝑥) = (𝑥 + 5)2 − 9  

  𝑓(𝑥) = (𝑥 −
5
2
)
2

−
1
4
  

   𝑥 = −6, 𝑥 = 4 

   𝑥 = 3, 𝑥 = −8 

   𝑥 = 𝑞, 𝑥 = 3𝑞 
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Fill in the Blanks More Quadratic Expressions and Equations 
 
 

Quadratic in the form 
 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

Quadratic in  
factorised form 

Quadratic in  
completed square form 

Solutions to quadratic 
equation 𝑓(𝑥) = 0 

𝑓(𝑥) = 4𝑥2 + 16𝑥 + 7    

𝑓(𝑥) = 4𝑥2 − 4𝑥 − 3    

 𝑓(𝑥) = 2𝑥(𝑥 + 4)   

  𝑓(𝑥) = 3 (𝑥 +
5
3
)
2

−
49
3

  

  𝑓(𝑥) = 2 (𝑥 −
1
4
)
2

−
25
8

  

   𝑥 = −
1
3
, 𝑥 = −2 

   𝑥 =
3
2
, 𝑥 = −

3
4
 

   𝑥 =
𝑝
2
, 𝑥 = −

3𝑝
2

 
 



Worked Example Your Turn
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Make ! the subject:
a)  7 = !! + 6! − 2
b)  7 = 2!! + 16! − 2

Make ! the subject:
a)  7 = !! + 8! − 3
b)  7 = 2!! + 12! − 3



Extra Notes

Page 36



2 Advanced Functions

Page 38



Worked Example Your Turn

Page 41

If > ! = 3! + 4,
? ! = 2! − 5
a)  >? 6 =
b)  ?> 6 =

If > ! = 4! − 3,
? ! = 5! + 2
a)  >? 8 =
b)  ?> 8 =
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If > ! = 5!!,
? ! = 2! + 3
a)  >? 2 =
b)  ?> 2 =

If > ! = 4!!,
? ! = 3! + 2
a)  >? 4 =
b)  ?> 4 =



Worked Example Your Turn

Page 43

Dr Frost 435a

If > ! = ! + 3,
? ! = "

#$! 
a)  >? 5 =
b)  ?> 5 =

If > ! = ! − 5,
? ! = "

#%& 
a)  >? 8 =
b)  ?> 8 =
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Fill in the Blanks Evaluating Composite One-Step Functions 
 

Question Input 1st Function 2nd Function Output Answer 

𝑓(𝑥) = 3𝑥    𝑔(𝑥) = 𝑥 − 1 
Find 𝑓𝑔(2)     𝑓𝑔(2) =              

𝑓(𝑥) = 5𝑥    𝑔(𝑥) = 𝑥 + 3 
Find 𝑔𝑓(6)      

𝑓(𝑥) = 𝑥 − 1    𝑔(𝑥) = 𝑥2 
Find 𝑓𝑔(3)      

𝑓(𝑥) = 𝑥 + 9    𝑔(𝑥) = √𝑥 
Find 𝑔𝑓(−5)      

𝑓(𝑥) =
𝑥
2      𝑔(𝑥) = 𝑥 + 7 
Find 𝑓𝑔(4) 

     

𝑔(𝑥) = √𝑥    ℎ(𝑥) = 𝑥 − 3 
Find 𝑔ℎ(3.25)      

𝑓(𝑥) =
1
𝑥      𝑔(𝑥) = 𝑥2 

Find 𝑔𝑓(0.4) 
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Fill in the Blanks Evaluating Composite Two-Step Functions 
 

 

Question Input 1st Function 2nd Function Output Answer 

𝑓(𝑥) = 𝑥2 + 2 
𝑔(𝑥) = 3𝑥 − 1 
Find 𝑓𝑔(4) 

      

𝑓𝑔(4) = 
 

𝑓(𝑥) = 3√𝑥 
𝑔(𝑥) = 2𝑥 + 5 
Find 𝑔𝑓(9) 

      
𝑔𝑓(9) = 

 

𝑓(𝑥) =
1
𝑥
− 3 

𝑔(𝑥) = 2𝑥 + 4 
Find 𝑓𝑔(−1) 

      

𝑓𝑔(−1) = 
 
 

𝑔(𝑥) =
𝑥
2
+ 1 

ℎ(𝑥) = 4𝑥2 
Find ℎ𝑔(0.5) 

      
 

𝑓(𝑥) = 𝑥2 + 3 
𝑔(𝑥) = 2𝑥 − 7 
Find 𝑓𝑔(5) 

      
 

 



Worked Example Your Turn
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Dr Frost 435b

If > ! = 3! + 4,
? ! = 2! − 5
a)  >? ! =
b)  ?> ! =

If > ! = 4! − 3,
? ! = 5! + 2
a)  >? ! =
b)  ?> ! =
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If > ! = 2! − 3
>> ! =

If ? ! = 3! − 2
?? ! =



Worked Example Your Turn
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If > ! = 5!!,
? ! = 2! + 3
a)  >? ! =
b)  ?> ! =

If > ! = 4!!,
? ! = 3! + 2
a)  >? ! =
b)  ?> ! =



Worked Example Your Turn
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Dr Frost 435c

If > ! = 4!! − 3
>> ! =

If ? ! = 5!! − 2
?? ! =



Worked Example Your Turn
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If > ! = ! + 3,
? ! = "

#$! 
a)  >? ! =
b)  ?> ! =

If > ! = ! − 5,
? ! = "

#%& 
a)  >? ! =
b)  ?> ! =



Worked Example Your Turn
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If > ! = #%!
'

>> ! =
If ? ! = #$'

!
?? ! =



Worked Example Your Turn
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The function > is defined by:

> ! = 5! − 2
2! − 3

Find >>(!)

Give your answer in the form (#%)
*%+#

The function > is defined by:

> ! = 2! − 5
5 + 3!

Find >>(!)

Give your answer in the form (%)#
*%+#

Dr Frost 435h
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Fill in the Blanks Composite One-Step Functions 
 

 

Question Input 1st Function 2nd Function Output Answer 

𝑓(𝑥) = 5𝑥    𝑔(𝑥) = 𝑥 + 2 
Find 𝑓𝑔(𝑥)     𝑓𝑔(𝑥) = 5(𝑥 + 2) 

𝑓(𝑥) = 5𝑥    𝑔(𝑥) = 𝑥 + 2 
Find 𝑔𝑓(𝑥)      

𝑓(𝑥) = 𝑥 − 1    𝑔(𝑥) = 𝑥2 
Find 𝑓𝑔(𝑥)      

𝑓(𝑥) = 𝑥 + 3    𝑔(𝑥) = √𝑥 
Find 𝑔𝑓(𝑥)      

𝑓(𝑥) =
𝑥
2      𝑔(𝑥) = 𝑥 + 7 
Find 𝑓𝑔(𝑥) 

     

𝑔(𝑥) = 𝑥 − 4    ℎ(𝑥) = √𝑥 
Find 𝑔ℎ(𝑥)      

𝑓(𝑥) =
1
𝑥      𝑔(𝑥) = 𝑥2 

Find 𝑔𝑓(𝑥) 
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Fill in the Blanks Composite Two-Step Functions 
 

Question Input 1st Function 2nd Function Output Answer 

𝑓(𝑥) = 3𝑥 − 1 
𝑔(𝑥) = 𝑥2 + 5 
Find 𝑓𝑔(𝑥) 

      

𝑓𝑔(𝑥) 
= 3(𝑥2 + 5) − 1 

= 3𝑥2 + 14 

𝑓(𝑥) = 2√𝑥 
𝑔(𝑥) = 4𝑥 − 3 
Find 𝑔𝑓(𝑥) 

      

𝑔𝑓(𝑥) 
  = 

 

𝑓(𝑥) =
𝑥
2

+ 1 

𝑔(𝑥) = 3𝑥2 
Find 𝑓𝑔(𝑥) 

      

𝑓𝑔(𝑥) 
  = 

 

𝑔(𝑥) =
1

𝑥 − 2
 

ℎ(𝑥) = 4√𝑥 
Find ℎ𝑔(𝑥) 

       

𝑓(𝑥) = 5𝑥2 
𝑔(𝑥) = 2𝑥 − 1 
Find 𝑓𝑔(𝑥) 
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Given that > ! = !! − 6! − 4, find the possible values of ! 
when > ! = 3.

Given that ? ! = !! − 3! − 12, find the possible values of ! 
when ? ! = −8.

Dr Frost 432e
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Given > ! = −2! + 17
Solve > !! = 3

Given ? ! = −3! + 12
Solve ? !! = 3

Dr Frost 432i



Worked Example Your Turn

Page 66

Given
> ! = 2!! + 3! + 1
? ! = 6!! + 11! − 11

Solve > ! = ?(!)

Given
? ! = !! + 2! − 1
ℎ ! = 5!! + 18! − 1

Solve ? ! = ℎ(!)

Dr Frost 432l
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Dr Frost 436g

Find the inverse function:
> ! = !! + 4! − 5

Find the inverse function:
? ! = !! + 8! − 5
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Page 68

Find the inverse function:
> ! = 2!! − 10! + 9

Find the inverse function:
? ! = 2!! − 12! + 3



Extra Notes

Page 70



3 Quadratic Graphs

Page 72



Key Features of Quadratic Graphs

Page 76



Worked Example Your Turn

Page 77

A quadratic graph has equation 7 = (8 − 2!)(3! + 7)
Calculate the
a)  7-intercept
b)  !-intercepts
of the graph.

A quadratic graph has equation 7 = (2! − 5)(8 + 3!)
Calculate the
a)  7-intercept
b)  !-intercepts
of the graph.

Dr Frost 368h, 368e and 368f
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A quadratic graph has equation 7 = 5!! + 4! − 1
Calculate the
a)  7-intercept
b)  !-intercepts
of the graph.

A quadratic graph has equation 7 = 5!! − 24! − 5
Calculate the
a)  7-intercept
b)  !-intercepts
of the graph.

Dr Frost 368g, 368c and 368d
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Sketch the following graph:
7 = (! − 7)(! + 10)

Sketch the following graph:
7 = (! + 3)(! + 8)

Dr Frost 368i
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Sketch the following graph:
7 = !(! + 2)

Sketch the following graph:
7 = !(! − 3)
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Page 81

Sketch the following graph:
7 = !! + 5! − 36

Sketch the following graph:
7 = !! + 6! + 8

Dr Frost 368k
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Sketch the following graph:
7 = (3! + 7)(2! − 3)

Sketch the following graph:
7 = (2! + 3)(3! − 5)
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Sketch the following graph:
7 = 2!! − 13! + 15

Sketch the following graph:
7 = 5!! + 13! + 6

Dr Frost 368l
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Sketch the following graph:
7 = (2! − 1)(7 − 2!)

Sketch the following graph:
7 = (1 − 2!)(2! + 5)

Dr Frost 368j
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Sketch the following graph:
7 = −3!! − 2! + 8

Sketch the following graph:
7 = −2!! + 5! + 7

Dr Frost 368n and 368m
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Find the equation of the line of symmetry of the quadratic 
graph.

Find the equation of the line of symmetry of the quadratic 
graph.

Dr Frost 368q
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Find the equation of the line of symmetry of the quadratic 
graph with the equation 7 = −2(! − 1)(! + 5)

Find the equation of the line of symmetry of the quadratic 
graph with the equation 7 = 2(! + 4)(! − 3)

Dr Frost 368r
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The graph of a quadratic function passed through the 
point (−2, 0) and has a turning point at (−0.5, −4.5)

Find the coordinate of the other root.

The graph of a quadratic function passed through the 
point (−1, 0) and has a turning point at (1.75, 15)

Find the coordinate of the other root.

Dr Frost 368s
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The graph below has equation 7 = 2(! + 2)(! − 4)

Find the coordinate of the turning point.

The graph below has equation 7 = −2(! − 1)(! + 3)

Find the coordinate of the turning point.

Dr Frost 368t
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The graph below shows a quadratic curve.

Find the equation of the curve, giving your answer in the 
form 7 = '!! + *! + 5
where ', * and 5 are integers.

The graph below shows a quadratic curve.

Find the equation of the curve, giving your answer in the 
form 7 = '!! + *! + 5
where ', * and 5 are integers.

Dr Frost 368u



Worked Example Your Turn

Page 94

The graph below shows a quadratic curve.

The equation of the curve is 7 = −5!! + *! + 15

Find the value of *

The graph below shows a quadratic curve.

The equation of the curve is 7 = 4!! + *! − 40

Find the value of *

Dr Frost 368v
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Worked Example Your Turn

Page 100

!! + 8! + 11 can be expressed as ! + 4 ! − 5.

Hence, or otherwise, state the coordinates of the minimum 
point of the graph 7 = !! + 8! + 11.

!! + 6! + 15 can be expressed as ! + 3 ! + 6.

Hence, or otherwise, state the coordinates of the minimum 
point of the graph 7 = !! + 6! + 15

Dr Frost 416a



Worked Example Your Turn

Page 101

The graph below shows part of the parabola with equation of 
the form 7 = ! + ' ! + *

The minimum turning point (−2,−5) is shown on the diagram.
State the values of ' and *.

The graph below shows part of the parabola with equation of 
the form 7 = − ! + ' ! + *

The maximum turning point (−5, 4) is shown on the diagram.
State the values of ' and *.

Dr Frost 416b



Worked Example Your Turn

Page 102

−!! − 6! − 10 can be expressed as − ! + 3 ! − 1.

Hence, or otherwise, state the coordinates of the maximum 
point of the graph 7 = −!! − 6! − 10.

−!! + 8! − 19 can be expressed as − ! − 4 ! − 3.

Hence, or otherwise, state the coordinates of the maximum 
point of the graph 7 = −!! + 8! − 19.

Dr Frost 416c



Worked Example Your Turn
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Find the minimum point of the graph with equation
7 = !! − 2! − 3 

Find the minimum point of the graph with equation
7 = !! + 6! + 8 

Dr Frost 416d



Worked Example Your Turn

Page 104

Find the maximum point of the graph with equation
7 = −!! + 2! − 4 

Find the maximum point of the graph with equation
7 = −!! − 4! + 1 

Dr Frost 416e



Worked Example Your Turn

Page 105

A graph has equation 7 = !! + 10! − 9
Find the equation of its line of symmetry.

A graph has equation 7 = !! − 9! − 16
Find the equation of its line of symmetry.

Dr Frost 416f



Worked Example Your Turn

Page 106

A quadratic graph has equation 7 = !! + 6! + 5

Find the values of ', *, 5, B and C

A quadratic graph has equation 7 = !! − 4! − 5

Find the values of ', *, 5, B and C

Dr Frost 416g



Worked Example Your Turn
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The graph of 7 = '!! + *! + 5 has a minimum at (3, −5) and 
passes through (4, 0). Find the values of ', * and 5

The graph of 7 = '!! + *! + 5 has a minimum at (7, −2) and 
passes through (8, 0). Find the values of ', * and 5



Worked Example Your Turn
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By completing the square, explain why the curve
7 = 2!! − 8! + 9 does not intersect the !-axis

By completing the square, explain why the curve
7 = 2!! − 20! + 51 does not intersect the !-axis



Worked Example Your Turn
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7 = !! + 2! − 15

Factorise:

Complete the square:

Intercepts:

Turning point:

Sketch:

7 = !! + 2! − 24

Factorise:

Complete the square:

Intercepts:

Turning point:

Sketch:



Fill in the Gaps
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!! + #! + $ (! + &)(! + () (! + ))!+ * !
intercepts

+
intercept

Turning point Sketch

!! − 2! − 3

(! − 1)(! + 3)

(! + 1)!− 9

(−2, 0)
(−4, 0)

(! − 4)(! + 4)

(4, 0)
(0, 0)

−5 1−5

1.

2.

3.

4.

5.

6.

7.



Fill in the Gaps
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!! + #! + $ (! + &)(! + () (! + ))!+ * !
intercepts

+
intercept

Turning point Sketch

!! + 4!

(−2, 0)

(! + 3)(! + 3)

(! + 3)!+ 4

−(- + 1)(- + 5)

(0, 5)

−5 −1
5

8.

9.

10.

11.

12.

13.

14.



Fill in the Gaps
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Equation Factorisation 1st Root Turning Point 2nd Root 𝒚-intercept Sketch

𝑦 = 𝑥2 + 4𝑥 + 3     𝑥 + 3    𝑥 + 1 = 0 (−1, 0) +3

𝑦 = 𝑥2 + 8𝑥 + 7 𝑥 + 7 𝑥 + 1 = 0 (−7, 0) (𝑥, −9) 

𝑦 = 𝑥2 − 6𝑥 + 5 𝑥 − 1 𝑥 − 5 = 0 (3, 𝑦) 

𝑦 = 𝑥2 − 8𝑥 + 12

𝑥 + 3 𝑥 − 5 = 0 −15

𝑦 = 𝑥2 + 2𝑥 − 24

(−2, 0) (2, 0) −4

𝑦 = 𝑥2 + 5𝑥 (𝑥, −6.25) 

𝑦 = 𝑥2 + 8𝑥 + 16

Significant Points of a Quadratic Curve Using Factorisation & Symmetry

−1−3
(−2, −1)

3

−7
7

1

2−2
(0, −4)

7−3

①



Fill in the Gaps
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Expanded Factorised Completed Roots !-intercept Vertex Sketch

a ! = #! − 6# − 16 ! = (# + 2)(# − 8) ! = # − 3 ! − 25 # = −2, # = 8 (0,−16) (3,−25) ☑
b ! = # − 5 ! − 4

c ! = (# + 13)(# − 1)

d ☑
e ! = #! − 8# + 16

f # = −3, # = 5 (0,−15)

g ! = 3(# + 3)(# − 5)

h (0, 24) (7,−25)

i ☑
j ☑
k ! = −2#! + 20# + 22

l # = −1, # = 10 (0, 20)



Fill in the Gaps
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Sketches

a b c d

e f g h

i j k l
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4 Quadratic Inequalities

Page 127



Worked Example Your Turn

Page 131

Here is the graph of 
7 = (! + 3)(! − 2)

a) Show which part of the graph that represents
! + 3 ! − 2 < 0 

b) State the solution set of ! + 3 ! − 2 < 0

Here is the graph of 
7 = (! + 2)(! − 1)

a) Show which part of the graph that represents
! + 2 ! − 1 < 0 

b) State the solution set of ! + 2 ! − 1 < 0



Worked Example Your Turn

Page 132

Here is the graph of 
7 = (4 − !)(! − 1)

a) Show which part of the graph that represents
4 − ! ! − 1 < 0 

b) State the solution set of 4 − ! ! − 1 < 0

Here is the graph of 
7 = (3 − !)(! − 6)

a) Show which part of the graph that represents
3 − ! ! − 6 < 0 

b) State the solution set of 3 − ! ! − 6 < 0



Fluency Practice
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Fluency Practice
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Worked Example Your Turn

Page 137

Dr Frost 458a

Solve !! + 3! − 10 < 0 Solve !! − 7! + 12 ≥ 0



Worked Example Your Turn

Page 138

Dr Frost 458b

Solve !! − 6! ≥ 0 Solve !! + 3! ≤ 0



Worked Example Your Turn

Page 139

Dr Frost 458c

Solve !! − 1 > 0 Solve !! − 16 < 0



Worked Example Your Turn

Page 140

Solve the inequality ! ! − 5 > 2(! − 6) Solve the inequality ! ! − 3 < 2(! − 2)

Dr Frost 458e and 458d



Worked Example Your Turn

Page 141

Dr Frost 458f

Solve 3!! − 13! + 4 < 0 Solve 5!! + 9! − 2 > 0



Worked Example Your Turn

Page 142

Solve the inequality 5! + 4 ! + 4 ≤ 21 Solve the inequality 5! + 2 ! − 2 > −7

Dr Frost 458h and 458g



Worked Example Your Turn
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Solve the inequality 3!! ≤ 8! Solve the inequality 2!! > 3!

Dr Frost 458i



Worked Example Your Turn
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Solve the inequality 9!! ≥ 4 Solve the inequality 3!! > 27

Dr Frost 458j



Worked Example Your Turn
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Solve 5 − 4! − !! > 0 Solve 3! − 2 − !! < 0

Dr Frost 458k



Worked Example Your Turn
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Solve 2 ≤ ,#
#!%" Solve 1 > -#

#!%.

Dr Frost 458m
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𝑥2
−

3𝑥
−

10
<

0 
( 𝑥

−
5)

( 𝑥
+

2)
<

0 
𝑥

=
5,

 
𝑥

=
−
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−
2

<
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𝑥2
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<
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( 𝑥
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−
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<
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−
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5
<
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>
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( 𝑥

−
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( 𝑥
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>
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−
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<
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>
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+
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+
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≥
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−
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−

6
≥
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−
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<
𝑥

<
1 
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Inequality Factorisation Critical Values Sketch Solution(s) Integer Answers (?)

𝑥2 + 5𝑥 + 4 > 0 𝑥 + 1 𝑥 + 4 = 0 −1 𝑥 > −1
𝑥 < −4

𝑥2 + 7𝑥 + 10 > 0 −2

𝑥2 + 2𝑥 − 15 > 0 𝑥 > 3
𝑥 < −5

𝑥 + 3 𝑥 − 4 = 0

𝑥2 + 7𝑥 + 6 < 0

𝑥 − 2 𝑥 + 4 = 0

𝑥2 + 𝑥 − 20 ⩽ 0

3 < 𝑥 < 4

𝑥2 − 8𝑥 + 16 ⩽ 0

𝑥2 − 12𝑥 + 35 ⩾ 0

Quadratic Inequalities

−1−4



Fill in the Gaps
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Fill in the Blanks Harder Quadratic Inequalities 
 

Quadratic 
Inequality Rearrange Factorise Critical 

Values 
Sketch and 

Shade Solution 

𝑥2 < 7𝑥 − 12 𝑥2 − 7𝑥 + 12 < 0     

3𝑥2 + 5 ≥ 16𝑥      

𝑥2 > 3𝑥      

2𝑥2 < 6 + 11𝑥      

4𝑥2 + 5𝑥
3

≤ 2      

 



Worked Example Your Turn

Page 158

The maximum area of the trapezium shown below is 24 cm2

All lengths are in centimetres.

Determine the range of possible values for !

The maximum area of the triangle shown below is 21 cm2

All lengths are in centimetres.

Determine the range of possible values for !

Dr Frost 458q



Worked Example Your Turn

Page 162

Using algebra, solve the inequality:
5H! + 26H − 24 < 0

Write your answer in set notation.

Using algebra, solve the inequality:
3 − 4H! − 11H > 0

Write your answer in set notation.

Dr Frost 458n



Worked Example Your Turn

Page 164

I is an integer such that 7I + 4 < 18 and ,/
/!%" ≥ 2

Find all the possible values of I.

I is an integer such that 7I + 1 > 8 and 2I! − 7I + 5 ≤ 0 
Find all the possible values of I.

Dr Frost 458o



Worked Example Your Turn

Page 165

Solve 44 < 5!! − 1 < 79 Solve 76 < 3!! + 1 < 148
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5 Real-Life Graphs

Page 168



Conversion Graphs

Page 170



Worked Example Your Turn

Page 180

Use the graph to convert:

a)  5 kilograms to pounds
b)  8 pounds to kilograms
c)  150 kilograms to pounds

Use the graph to convert:

a)  40 kilometres to miles
b)  10 miles to kilometres
c)  800 kilometres to miles



Worked Example Your Turn

Page 181

Use the graph to convert:

a)  60 US Dollars to Pounds
b)  20 Pounds to US Dollars
c)  1800 US dollars to Pounds

Use the graph to convert:

a)  60 US Dollars to Euros
b)  20 Euros to US Dollars
c)  1800 US dollars to Euros

Dr Frost 178b and 178c
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�                �

! Conversion	Graphs	
Videos	151	and	152	on	www.corbettmaths.com

	 	 	
Question	4:	 5	miles	≈	8	kilometres	

(a)		Use	this	information	to	draw	a	conversion	
								graph.	

A	car	is	travelling	60km/h.	

(b)		Use	the	graph	to	convert	this	into	mph.	

	

�
Answers

© CORBETTMATHS 2019

Click	here



Worked Example Your Turn

Page 195

Interpret the gradient and equation of this graph. Interpret the gradient and equation of this graph.



Worked Example Your Turn

Page 196

The A Level Maths mark, 7	%, and GCSE Maths mark, !	%, is 
recorded for several students.
Assume the line goes through (0, 40) and (60, 80).
a) Write a linear model.
b) Interpret the gradient and 7-intercept in this context.

The temperature 7 at different points on a mountain is 
recorded at different altitudes !.
Assume the line goes through (0, 70) and (250, 20).
a) Write a linear model.
b) Interpret the gradient and 7-intercept in this context.
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Distance-Time Graphs

Page 199



Worked Example Your Turn

Page 204

Study the distance-time graph below.

a) How far was the person from home at 8.30am?
b) How long did the person stop for?
c) How far did the person travel in total?

Study the distance-time graph below 

a) How far was the person from home at 11.20?
b) How long did the person stop for?
c) How far did the person travel in total?

Dr Frost 327a, 327b and 327c



Worked Example Your Turn

Page 205

Study the distance-time graph below.

What was the person’s speed in each section of the journey:
K
L
M
N

Study the distance-time graph below.

What was the person’s speed in each section of the journey:
K
L
M

Dr Frost 327d



Worked Example Your Turn

Page 206

Study the distance-time graph below.

What was the person’s average speed for the whole journey?

Study the distance-time graph below.

What was the person’s average speed for the whole journey?



Worked Example Your Turn
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Here is a travel graph showing Kabir's journey from his house 
to the airport.

Kabir drives the same route back at an average speed of 50 
km/h.

Work out how long the return journey took, giving your answer 
to the nearest whole number.

Here is a travel graph showing Gaetan's journey from his house 
to the football match.

Gaetan drives the same route back at an average speed of 
55 km/h.

Work out how long the return journey took, giving your answer 
to the nearest whole number.

Dr Frost 327f
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t	t
im
e	d
id	
th
ey
	ar
riv
e	a
t	t
he
	zo
o?
	

(f)
		H
ow
	fa
r	i
s	t
he
	zo
o	f
ro
m	
sc
ho
ol?
	

Qu
es
tio
n	2

:	
Em

ma
	tr
av
ell
ed
	to
	he
r	G
ra
nd
mo

th
er
’s	
ho
us
e	a
nd
	ba
ck
.	

	
	

Th
e	d
ist
an
ce
-ti
me

	gr
ap
h	s
ho
ws
	in
for
ma

tio
n	a
bo
ut
	he
r	j
ou
rn
ey
.		

(a
)
	W
ha
t	t
im
e	d
id	
Em

ma
	be
gin

	he
r	j
ou
rn
ey
?	

(b
)
	H
ow
	fa
r	w

as
	Em

ma
	fr
om

	ho
me

	at
	8a
m?
	

(c)
				
Ho
w	
lon

g	d
id	
Em

ma
	st
ay
	at
	he
r		

				
				
		G
ra
nd
mo

th
er
’s	
ho
us
e?
	

(d
)			
W
ha
t	t
im
e	d
id	
Em

ma
	le
av
e	h
er
		

				
				
	Gr
an
dm

ot
he
r’s
	ho
us
e?
	

(e
)			
Ho
w	
far
	w
as
	Em

ma
	fr
om

	ho
me

	at
	11

:45
?	

(f)
				
Ho
w	
far
	di
d	E

mm
a	t
ra
ve
l	in

	to
tal
?	
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Qu
es
tio
n	3

:	
A	t
ra
in	
tra
ve
ls	
fro
m	
Mi
lto
n	t
o	R

ed
vil
le,
	st
op
s	f
or
	30

	m
inu

tes
,	th
en
	tr
av
els
	to
	Le
ek
.	

(a
)
	H
ow
	lo
ng
	di
d	i
t	t
ak
e	t
he
	tr
ain

	to
	tr
av
el	
fro
m	

				
				
		M
ilt
on
	to
	Re
dv
ille
?	

(b
)			
	H
ow
	fa
r	i
s	R
ed
vil
le	
fro
m	
Mi
lto
n?
	

(c)
				
W
or
k	o
ut
	th
e	s
pe
ed
	of
	th
e	t
ra
in	
for
	th
e		

				
				
		jo
ur
ne
y	f
ro
m	
Mi
lto
n	t
o	R

ed
vil
le.
	

(d
)			
	H
ow
	lo
ng
	di
d	i
t	t
ak
e	t
he
	tr
ain

	to
	tr
av
el	
fro
m	

				
				
		R
ed
vil
le	
to
	Le
ek
?	

(e
)			
	H
ow
	fa
r	i
s	L
ee
k	f
ro
m	
Re
dv
ille
?	

(f)
				
W
or
k	o
ut
	th
e	s
pe
ed
	of
	th
e	t
ra
in	
for
	th
e	j
ou
rn
ey
	fr
om

	Re
dv
ille
	to
	Le
ek
.	

Qu
es
tio
n	4

:	
			B
en
	dr
ov
e	6
0	k
ilo
me

tre
s,	
fro
m	
his
	ho
me

	to
	Li
ve
rp
oo
l.	

	
	

			H
e	s
to
pp
ed
	an
d	v
isi
ted

	hi
s	f
rie
nd
	Ti
m	
on
	th
e	w

ay
.	

(a
)			
		W
or
k	o
ut
	Be

n’s
	sp
ee
d	f
or
	th
e	Y
irs
t	

				
				
			p
ar
t	o
f	h
is	
jou

rn
ey
.	

(b
)			
		H
ow
	lo
ng
	di
d	B

en
	sp
en
d	v
isi
tin
g	

				
				
			T
im
?	

(c)
				
	W
or
k	o
ut
	Be

n’s
	sp
ee
d	f
or
	th
e	l
as
t	

				
				
		p
ar
t	o
f	h
is	
jou

rn
ey
.	

	 Qu
es
tio
n	5

:	
La
ur
a	g
oe
s	f
or
	a	
cy
cle
	fr
om

	he
r	h
ou
se
	to
	th
e	p
os
t	o
fYi
ce
,	4
km

	aw
ay
.	

(a
)			
Ho
w	
lon

g	d
id	
it	t
ak
e	L
au
ra
	to
	cy
cle
		

				
				
to
	th
e	p
os
t	o
fYi
ce
?	

(b
)		W

or
k	o
ut
	La
ur
a’s
	sp
ee
d	c
yc
lin
g	t
o	

				
				
th
e	p
os
t	o
fYi
ce
.	

(c)
		H
ow
	lo
ng
	di
d	L
au
ra
	sp
en
d	a
t	t
he
	

				
			p
os
t	o
fYi
ce
?	

(d
)		W

or
k	o
ut
	La
ur
a’s
	sp
ee
d	c
yc
lin
g	b
ac
k	

				
				
ho
me

.	
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Qu
es
tio
n	1

:	
	

Er
in	
lea
ve
s	h
om

e	a
t	1
1a
m.
	

Sh
e	c
yc
les
	at
	a	
sp
ee
d	o
f	1
6	m

ile
s	p
er
	ho
ur
	fo
r	9
0	m

inu
tes
.	

Sh
e	s
to
ps
	fo
r	h
alf
	an
	ho
ur
.	

Er
in	
th
en
	cy
cle
s	h
om

e	a
nd
	ar
riv
es
	at
	3p

m.
	

(a
)		D

ra
w	
a	d
ist
an
ce
-ti
me

	gr
ap
h	t
o	s
ho
w	
Er
in’
s	j
ou
rn
ey
.	

(b
)		W

ha
t	is
	Er
in’
s	a
ve
ra
ge
	sp
ee
d	o
n	t
he
	

				
				
re
tu
rn
	pa
rt	
of	
he
r	c
yc
le?
	

	 Qu
es
tio
n	2

:	
	

Th
om

as
	le
av
es
	ho
me

	at
	14

:00
	

He
	dr
ive
s	a
t	a
n	a
ve
ra
ge
	sp
ee
d	o
f	4
0m

ph
	fo
r	3
½
	ho
ur
s	

Th
om

as
	st
op
s	f
or
	30

	m
inu

tes
.	

He
	th
en
	dr
ive
s	h
om

e	a
t	a
n	a
ve
ra
ge
	sp
ee
d	o
f	7
0m

ph
.	

Dr
aw
	a	
dis
tan

ce
-ti
me

	gr
ap
h	t
o	s
ho
w	
Th
om

as
’s	
jou

rn
ey
	

	 Qu
es
tio
n	3

:	

A	h
eli
co
pt
er
	le
av
es
	Br
ist
ol	
at	
10
:00

.	
It	
Yli
es
	fo
r	4
5	m

inu
tes
	at
	80

km
/h
.	

It	
lan

ds
	fo
r	3
0	m

inu
tes
	an
d	t
he
n	Y
lie
s	a
	fu
rth
er
		

65
	ki
lom

etr
es
	in
	30

	m
inu

tes
.	

Th
e	h
eli
co
pt
er
	th
en
	im

me
dia

tel
y	r
etu

rn
s	t
o		

its
	ba
se
	in
	Br
ist
ol,
	Yly
ing

	at
	10

0k
m/

h.	

Dr
aw
	a	
dis
tan

ce
-ti
me

	gr
ap
h	t
o	s
ho
w	
th
e	j
ou
rn
ey
.	

	 �
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Speed-Time Graphs

Page 215



Worked Example Your Turn

Page 222

Edmund drives home from work. The graph shows the speed 
of his car during the journey.

Write down the car's maximum speed.
Give your answer in metres per second.

The graph shows Dave's speed as he cycles to school.

Write down Dave's maximum speed on his journey to school.
Give your answer in kilometres per hour.

Dr Frost 459a



Worked Example Your Turn

Page 223

State and describe the acceleration between:
a)  K and L
b)  L and M
c)  M and N

Determine the acceleration from:
a)  K to L
b)  L to M
c)  M to N

Dr Frost 459d



Worked Example Your Turn

Page 224

Below is the speed-time graph of 40-second cycle journey.
Work out the total distance travelled by the cyclist over the 
journey.

Below is the speed-time graph of a 50-second car journey.
Work out the total distance travelled by the car over the 
journey.

Dr Frost 459h and 459g



Worked Example Your Turn

Page 225

Below is a speed-time graph for a car journey.
The car travelled 3500 m in 100 seconds.
Calculate the value of O.

Below is a speed-time graph for a car journey.
The car travelled 1750 m in 100 seconds.
Calculate the value of O.

Dr Frost 459j



Worked Example Your Turn

Page 226

The velocity-time graph illustrate the motion of a vehicle 
moving in a straight line.

Given that the total displacement of the vehicle is 471.25 m, 
find the value of P.

The velocity-time graph illustrate the motion of a particle 
moving in a straight line.

Given that the total displacement of the particle is 249.75 m, 
find the value of P.

Dr Frost 459i



Worked Example Your Turn

Page 227

A runner sets off to complete a circuit of a racecourse.

After 20 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner Q and 
the cyclist M over the first 55 seconds.

Show that the cyclist does not overtake the runner.

A runner sets off to complete a circuit of a racecourse.

After 10 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner Q and 
the cyclist M over the first 60 seconds.

Show that the cyclist overtakes the runner.

Dr Frost 459k



Extra Notes
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6 Gradients and Areas of Graphs

Page 229



Gradients of Curves

Page 230



Worked Example Your Turn

Page 232

The diagram below shows part of the graph of 7 = >(!).

R is the point on the graph of	7 = >(!)	where	! = 3.
Work out an estimate for the gradient of the graph at the 
point R.

The diagram below shows part of the graph of 7 = >(!).

R	is the point on the graph of	7 = >(!)	where ! = 4.
Calculate an estimate for the gradient of the graph at the 
point R.

Dr Frost 461b



Worked Example Your Turn

Page 233

The graph shows the velocity, S m/s, of a parachutist T seconds 
after leaving a plane.

Calculate an estimate for the acceleration of the parachutist at 
T = 6.

The graph shows the speed, m/s, of a runner, T seconds after 
the start of a race.

Calculate an estimate for the acceleration of the runner at
T = 4.
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Qu
es
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n	1

:	
Fo
r	e
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h	g
ra
ph
	be
low

,	w
or
k	o
ut
	th
e	s
pe
ed
.	

	 (a
)	

	
	

	
				
				
(b
)	

	
	

	
				
				
(c)
	

Qu
es
tio
n	2

:	
Fo
r	e
ac
h	g
ra
ph
	be
low

,	w
or
k	o
ut
	th
e	r
ate
	of
	ch
an
ge
	of
	de
pt
h.	

	
	

Gi
ve
	ea
ch
	an
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	in
		�

	
	 (a
)	

	
	

	
				
				
(b
)	

	
	

	
				
				
(c)
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es
tio
n	3

:	
Fo
r	e
ac
h	g
ra
ph
	be
low

,	w
or
k	o
ut
	th
e	a
cc
ele
ra
tio
n.	

	
	

Gi
ve
	ea
ch
	an
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	in
	�

	

(a
)	

	
	

	
				
				

	
	

	(b
)	
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	 Qu
es
tio
n	4

:	
He
re
	is
	pa
rt	
of	
a	q
ua
dr
ati
c	g
ra
ph
	

(a
)
	W
ha
t	is
	th
e	g
ra
die

nt
	of
	th
e	g
ra
ph
	at
	th
e		

				
				
		p
oin

t	(
0,	
−4
)	?
	

(b
)
Ca
lcu
lat
e	a
n	e
sti
ma

te	
of	
th
e	g
ra
die

nt
	of
	

				
				
	th
e	g
ra
ph
	at
	th
e	p
oin

t	(
2,	
0)
	

(c)
				
Ca
lcu
lat
e	a
n	e
sti
ma

te	
of	
th
e	g
ra
die

nt
	of
		

				
				
		th

e	g
ra
ph
	at
	th
e	p
oin

t	(
−1
,	−
3)
	

	 Qu
es
tio
n	5

:	
Th
e	g
ra
ph
	sh
ow
s	t
he
	he
igh
t	o
f	a
	ba
ll	a
bo
ve
	th
e	g
ro
un
d.	

(a
)			
Us
e	t
he
	gr
ap
h	t
o	w

or
k	o
ut
	an
	es
tim

ate
	of
	th
e	

				
				
	sp
ee
d	o
f	t
he
	ba
ll	a
t	1
	se
co
nd
.	

(b
)			
W
he
n	w

as
	th
e	s
pe
ed
		�

	?	

(c)
			U
se
	th
e	g
ra
ph
	to
	w
or
k	o
ut
	an
	es
tim

ate
	of
	th
e	

				
				
	sp
ee
d	o
f	t
he
	ba
ll	a
t	4
	se
co
nd
s.	

Qu
es
tio
n	6

:	
Th
e	g
ra
ph
	sh
ow
s	t
he
	ve
loc
ity
	of
	ob
jec
t.	

(a
)		U

se
	th
e	g
ra
ph
	to
	w
or
k	o
ut
	an
	es
tim

ate
	of
		

				
				
th
e	a
cc
ele
ra
tio
n	o
f	t
he
	ob
jec
t	a
t	2
	se
co
nd
s.	

(b
)		U

se
	th
e	g
ra
ph
	to
	w
or
k	o
ut
	an
	es
tim

ate
	of
	

				
				
th
e	a
cc
ele
ra
tio
n	o
f	t
he
	ob
jec
t	a
t	8
	se
co
nd
s.	

(c)
			U
se
	th
e	g
ra
ph
	to
	w
or
k	o
ut
	an
	es
tim

ate
	of
		

				
				
th
e	d
ec
ele
ra
tio
n	o
f	t
he
	ob
jec
t	a
t	1
6	s
ec
on
ds
.	
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	 Qu
es
tio
n	7

:	
Sh
ow
n	i
s	a
	di
sta
nc
e-t
im
e	g
ra
ph
	of
	pa
rt	
of	
a	j
ou
rn
ey
.	

(a
)		W

or
k	o
ut
	th
e	a
ve
ra
ge
	sp
ee
d	

				
				
ov
er
	th
e	Z
irs
t	5
	se
co
nd
s	o
f	t
he
	jo
ur
ne
y.	

(b
)		W

or
k	o
ut
	th
e	a
ve
ra
ge
	sp
ee
d	

				
				
be
tw
ee
n	1

5	a
nd
	30

	se
co
nd
s.	

Qu
es
tio
n	8

:	
Hu
gh
	ha
s	a
	bu

ck
et	
wi
th
	ho
les
	in
	in
.	

	
	

Hu
gh
	Zil
ls	
th
e	b
uc
ke
t	w

ith
	w
ate
r	a
nd
	re
co
rd
s	t
he
	de
pt
h	o
f	w
ate
r	

	
	

Th
e	g
ra
ph
	sh
ow
s	t
he
	de
pt
h	o
f	w
ate
r	i
n	t
he
	bu

ck
et.
	

(a
)		W

or
k	o
ut
	th
e	a
ve
ra
ge
	ra
te	
of	
ch
an
ge
	of
	de
pt
h	

				
				
of	
wa
ter
	be
tw
ee
n	0

	an
d	2

	se
co
nd
s.	

(b
)		W

or
k	o
ut
	th
e	a
ve
ra
ge
	ra
te	
of	
ch
an
ge
	of
	de
pt
h	

				
				
of	
wa
ter
	be
tw
ee
n	2

	an
d	6

	se
co
nd
s.	

	 Qu
es
tio
n	9

:	
He
re
	is
	th
e	s
pe
ed
	of
	a	
to
y	c
ar
	du

rin
g	1
2	s
ec
on
ds
.	

(a
)			
W
or
k	o
ut
	th
e	a
ve
ra
ge
	ac
ce
ler
ati
on
	of
	th
e		

				
				
	to
y	c
ar
	be
tw
ee
n	1

	an
d	5

	se
co
nd
s.	

(b
)			
W
or
k	o
ut
	th
e	a
ve
ra
ge
	ac
ce
ler
ati
on
	of
	th
e	

				
				
	to
y	c
ar
	be
tw
ee
n	8

	an
d	1

2	s
ec
on
ds
.	
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! Rates	of	Change	
Videos	390a	and	390b	on	www.corbettmaths.com

�

Question	1:	 Below	is	the	distance-time	graph	for	
	 	 the	Zirst	40	seconds	of	a	train	journey.	

(a)		Use	the	graph	to	calculate	an	estimate	
								for	the	speed	of	the	train	at	30	seconds.	

(b)		Explain	why	your	answer	to	(a)	is	only	an	estimate.	

(c)		Estimate	the	highest	speed	reach	by	the	train	
								on	the	journey.	
	
	

� 	

	
	

Question	4:	
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Answers
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�                �

! Rates	of	Change	
Videos	390a	and	390b	on	www.corbettmaths.com

�

Question	1:	 Below	is	the	distance-time	graph	for	
	 	 the	Zirst	40	seconds	of	a	train	journey.	

(a)		Use	the	graph	to	calculate	an	estimate	
								for	the	speed	of	the	train	at	30	seconds.	

(b)		Explain	why	your	answer	to	(a)	is	only	an	estimate.	

(c)		Estimate	the	highest	speed	reach	by	the	train	
								on	the	journey.	
	
	

� 	

	
	

Question	4:	

Apply

Answers
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Area under Curves

Page 244



Worked Example Your Turn

Page 246

Work out an estimate of the area between the curve, the axes 
and ! = 4.
Use 4 strips of equal width.

Work out an estimate of the area between the curve, the axes 
and ! = 8.
Use 4 strips of equal width.

Dr Frost 460d, 460a, 460b and 460c



Worked Example Your Turn

Page 247

Below is a speed-time graph showing the speed, in metres per 
second, of an object T seconds after it started to move.

a) Use 5 strips of equal width to find an estimate for the 
distance travelled in the first 10	seconds.

b) Is your estimate an overestimate or underestimate?

Below is a speed-time graph showing the speed, in metres per 
second, of an object T seconds after it started to move.

a) Use 3 strips of equal width to find an estimate for the 
distance travelled between T = 1 and T = 4.

b) Is your estimate an overestimate or underestimate?

Dr Frost 460h, 460f and 460g
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es
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:	
Sh
ow
n	b
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Worked Example Your Turn

Page 264

Show that the equation 3 + 5! − 2!! − !' = 0 has a solution 
between −4 and −3.

Show that the equation !' + 4!! − ! − 5 = 0 has a solution 
between 1 and 2.



Worked Example Your Turn

Page 266

Show that the equation 2! + 4 − 3 = 0 has a solution 
between 2 and 3.

Show that the equation '
!%# − 4 = 0 has a solution between 

− 1.5 and −1.

Dr Frost 441b
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Find the solution to the equation !' + !! − 0.5 = 0 between 
0	and 1, to 1	decimal place.

Find the solution to the equation !' − 5! − 1 = 0 between 
2	and 3, to 1	decimal place.
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An approximate solution to the equation
!' − 2!! − ! − 1 = 0	can be found using the iteration 
formula !/%" = " 2!/! + !/ + 1
Starting with !0 = 5, find the value of !.. Give your answer 
correct to 3 decimal places.

The equation 3!' + 8!! + 7! + 2 = 0 can be rearranged to 
give the iterative formula	!/%"	= $' ## "$1 ## !$!

-
Starting with !0 = −2, find the value of !,. Give your answer 
correct to 3 decimal places.

Dr Frost 441c
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Use the iterative formula !/%" = 3 − !/ to find a solution to 
the equation !! + ! − 3 = 0 to 3 decimal places. Starting with 
!0 = 1.

Use the iterative formula !/%" = "$&##"
'  to find a solution to 

the equation 4!' + 3! − 1 = 0 to 2 decimal places. Starting 
with !0 = 0.



Worked Example Your Turn
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Show that !' − 2!! − ! − 1 = 0 can be rearranged to
! = " 2!! + ! + 1 

Show that !' − 2! + 5 = 0 can be rearranged to give
! = " 2! − 5 

Dr Frost 441a
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The value of a car at the start of year I is O/. The value at the 
start of the following year is O/%" where O/%" = 1O/. A car was 
purchased as new in 2020 for £3,200. The same car was sold 
in 2022 for £2,048. Work out the value of the depreciation 
constant 1.

At the start of year I, the number of animals in a population 
is R/. At the start of the following year, the number of animals 
in the population is R/%" where R/%" = 1R/. At the start of 
2017 the number of animals in the population was 4000. At 
the start of 2019 the number of animals in the population was 
3610. Find the value of the constant 1. 
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