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Express as a decimal:
a) !

"

b) !
##

c) !
#$

Express as a decimal:
a) %

"

b) %
##

c) &
#$

Dr Frost 173a
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Investigating Terminating and Recurring Decimals 
For each of the following fractions, use your calculator to convert it to a decimal, then decide whether it is terminating or recurring. Now 
find the denominator as a product of its prime factors. Can you spot any patterns?  

 

Fraction Decimal using 
Calculator 

Terminating 
or Recurring 

Denominator 
as Product of 
Prime Factors 

 
Fraction Decimal using 

Calculator 
Terminating 
or Recurring 

Denominator 
as Product of 
Prime Factors 

1
2
     1

12
    

1
3
     1

13
    

1
4
     1

14
    

1
5
     1

15
    

1
6
     1

16
    

1
7
     1

17
    

1
8
     1

18
 0.05̇ Recurring 2 × 3 × 3 

1
9
     1

19
    

1
10

     1
20

    

1
11

     1
21
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 Fraction Factorised 
The Law of 

Cancellation 

Simplest 

Form 

Factors of 

Denominator 

Kind of 

Decimal 

(i) 
8
12      

(ii) 
3
16      

(iii) 
9
27      

(iv) 
12
30      

(v) 
7
32      

(vi) 
15
21      

(vii) 
3
10      

(viii) 
3
18      

(ix) 
6
33      

(x) 
3
75      
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Express as a simplified fraction:

0. 4̇

Express as a simplified fraction:

0. 7̇

Dr Frost 277b
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Express as a simplified fraction:

0. 5̇4̇

Express as a simplified fraction:

0. 2̇7̇
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Express as a simplified fraction:

0. 2̇79̇

Express as a simplified fraction:

0. 8̇37̇

Dr Frost 277c
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Express as a simplified fraction:

0.78̇9̇

Express as a simplified fraction:

0.57̇9̇

Dr Frost 277d
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Express as a simplified fraction:

3.76̇54̇

Express as a simplified fraction:

7.53̇09̇
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𝑥
=

0.
7̇ 

10
𝑥

=
7.

7̇
=

7.
77

77
7

…
 

9𝑥
=

7 
𝑥

=
7 9 

    
 𝑥

=
0.

7̇
=

0.
77

77
7

…
 

𝑥
=

0.
2̇ 

10
𝑥

=
    

    
    

    
    

    
    

    
   

 
 

𝑥
=

    
    

    
    

    
    

    
   

𝑥
=

0.
3̇5̇

 
10

0𝑥
=

35
.3̇

5̇
=

35
.3

53
5

…
 

99
𝑥

=
35

 
 

    
   𝑥

=
0.

3̇5̇
=

0.
35

35
…

 

𝑥
=

0.
4̇1̇

 
10

0𝑥
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=
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02̇
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0𝑥
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2.

22
22
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…
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0.
14̇

3̇ 
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0.
93

2̇ 
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0.
93̇

2̇ 
 

 
 

 

𝑥
=

0.
00̇

5̇ 
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Calculate the value of 0. 7̇ − 0.05̇

Give your answer as a fraction in its simplest form.

Calculate the value of 0. 6̇ + 0. 8̇1̇

Give your answer as a fraction in its simplest form.

Dr Frost 277e
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Write the fraction 0.13̇6̇	×	0. 5̇ as a fraction in its simplest 
form

Write the fraction 0.68̇1̇	×	0. 1̇ as a fraction in its simplest 
form

Dr Frost 277f
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0.71̇ is a recurring decimal, where the digit 1 is a whole 
number such that 1 ≤ 1 ≤ 9

Find, in terms of 1, the recurring decimal 0.71̇ as a fraction.

Give your fraction in its simplest form.

0.191̇ is a recurring decimal, where the digit 1 is a whole 
number such that 1 ≤ 1 ≤ 9

Find, in terms of 1, the recurring decimal 0.191̇ as a fraction.

Give your fraction in its simplest form.

Dr Frost 277g
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Determine if the following equations are parallel.

3 = −525 + 1

55 + 23 − 4 = 0

Determine if the following equations are parallel.
25 − 33 + 1 = 0

3 = 2
35 − 4

Dr Frost 274a, 274b and 274c
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a) Write down the equation of a line parallel to
3 = 25 − 3 

b) Write down the equation of the line that is parallel to
3 = 65 + 1 and passes through (0, 8)

a) Write down the equation of a line parallel to
3 = −25 + 3 

b) Write down the equation of the line that is parallel to
3 = −65 − 1 and passes through (0, −8)
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Write down the equation parallel to 3 = 45 + 1	which passes 
through (2, 17)

Write down the equation parallel to 3 = 85 + 5	which passes 
through (2, 26)



Worked Example Your Turn

Page 52

Find the equation of the line parallel to 3 = − #
' 5 − 4 that 

passes through (−2, 5)
Find the equation of the line parallel to 3 = − #

! 5 − 3 that 
passes through (−2, 5)

Dr Frost 274d
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Find the equation of the straight line parallel to 45 − 53 = 20 
and that passes through the point (−4,−2)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Find the equation of the straight line parallel to 25 − 33 = 6 
and that passes through the point (−2,4)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Dr Frost 274e
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The straight line ;# passes through the points (1, −5) and 
(5, −9)

Find an equation of the line ;! which is parallel to ;# and passes 
through the point (6, −8)

Give your answer in the form 3 = <5 + :

The straight line ;# passes through the points (−2,9) and 
(8, −31)

Find an equation of the line ;! which is parallel to ;# and passes 
through the point (4, −12)

Give your answer in the form 3 = <5 + :

Dr Frost 274f
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The straight line ;# passes through the points (−3,−10) and 
(5,6)

Find an equation of the line which is parallel to ;# and passes 
through the point (2, −1)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

The straight line ;# passes through the points (2, −2) and 
(6, −4)

Find an equation of the line which is parallel to ;# and passes 
through the point (−8, 6)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Dr Frost 274g
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Write the negative reciprocals of:
a)  6

b) #
(

c)  − $
(

d)  1 $(

e)  −1.2

Write the negative reciprocals of:
a)  −7

b) #
)

c)  − !
)

d)  1 !)

e)  −3.5
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Worked Example Your Turn
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The line =# has equation −35 + 43 = 8
The line =! has equation 45 + 33 = −5

Determine whether =# and =! are perpendicular.

The line =# has equation −25 + 3 = 6
The line =! has equation −35 + 23 = 4

Determine whether =# and =! are perpendicular.

Dr Frost 445b and 445c
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The points >, ? and @ have coordinates (−4,−12), (8, 12) 
and (16, 6) respectively.

Determine whether the angle >?@ is a right angle.

The points >, ? and @ have coordinates (4, −5), (12, −9) and 
(8, −17) respectively.

Determine whether the angle >?@ is a right angle.

Dr Frost 445d
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a) Write down the equation of a line perpendicular to
3 = 25 − 3 

b) Write down the equation of the line that is perpendicular 
to 3 = #

! 5 + 3 and passes through (0, −1)

a) Write down the equation of a line perpendicular to
3 = −25 + 3 

b) Write down the equation of the line that is perpendicular 
to 3 = − #

! 5 + 3 and passes through (0, 1)
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Find the equation of the line perpendicular to 3 = #
! 5 − 4 that 

passes through (−2, 5)
Find the equation of the line perpendicular to 3 = − &

' 5 + 3 
that passes through (−12,−5)
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Write down the equation perpendicular to 3 = 45 + 1	which 
passes through (8, 17)

Write down the equation perpendicular to 3 = 85 + 5	which 
passes through (16, 26)

Dr Frost 445e
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Find the equation of the line perpendicular to 35 + 23 = 5 
which passes through the point (3, 7)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Find the equation of the line perpendicular to 25 + 33 = 5 
which passes through the point (4, 7)

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Dr Frost 445f
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The point A has coordinates (−8,7)	and the point B has 
coordinates (12, −8)

The line =# passes through A and is perpendicular to AB

Find an equation for the line =#

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

The point A has coordinates (−8,10)	and the point B has 
coordinates (8, −6)

The line =# passes through A and is perpendicular to AB

Find an equation for the line =#

Give your answer in the form 15 + 93 = : where 1, 9 and : 
are integers in their lowest terms.

Dr Frost 445g
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Line =# has equation 25 + 3 = −2

Line =! is perpendicular to =# and passes through the points 
(2, −6) and (C, −5)

Find the value of C

Line =# has equation 35 + 23 = −2

Line =! is perpendicular to =# and passes through the points 
(2, −4) and (5, D)

Find the value of D

Dr Frost 445i
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Find the midpoint of the line segment AB where A(−5, 3) and 
B(5,−12). The line segment is plotted below.

Find the midpoint of the line segment AB where A(−3, 6) and 
B(3,−7). The line segment is plotted below.

Dr Frost 265a and 265b
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Find the midpoint of the line segment between (−2,4) and 
(−9,9)

Find the midpoint of the line segment between (2, −4) and 
(11,8)
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E(2.5, 0.5) is the midpoint of the line segment AB 
where A(3,−1). Find the coordinates of B

E(0.5, −2) is the midpoint of the line segment AB 
where A(2, 1). Find the coordinates of B

Dr Frost 265c
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F is the point (−10, 1)
G is the point (0, −8)
E is the point (9, −4)

E is the midpoint of FG

Find the value of 1 and the value of 9

F is the point (−6, 1)
G is the point (2, −2)
E is the point (9, 2)

E is the midpoint of FG

Find the value of 1 and the value of 9

Dr Frost 265d
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A sketch of the line with equation 35 − 83 = 24 is shown 
below. The line passes through the points A, B and E, 
where E is the midpoint of the line AB.

Calculate the coordinates of E.

A sketch of the line with equation 65 + 53 = 30 is shown 
below. The line passes through the points A, B and E, 
where E is the midpoint of the line AB.

Calculate the coordinates of E.

Dr Frost 269c
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Year 12 Pure – Coordinate Geometry. 

Fill in the missing information in the table. 

Point A Point B Midpoint of the line 
segment AB 

Length of the line 
segment AB 

Gradient of the line 
segment AB 

Equation of the line 
through A and B. 

(1,3) (5,11)     

(−3,2) (5, −6)     

(
−7
3
,
−22
3

) (
11
3
,
−4
3
)     

 (−7,11) (−11,
7
2
)    

 (−2,−4)  2√5  𝑥 + 2𝑦 + 10 = 0 

  (4,1) 20 
3
4

  

(4,1)   4√13  2𝑥 + 3𝑦 − 11 = 0 

 

To consider: 

 Which of these have multiple possible answers? 
 If you were not given either point A or point B, what is the minimum information required to complete the row? 
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A is the point 3, 8
B is the point (1, −2)
H is the midpoint of AB

Find the equation of the line perpendicular to AB which passes 
through H

A is the point 3, 8
B is the point (1, 4)
H is the midpoint of AB

Find the equation of the line perpendicular to AB which passes 
through H

Dr Frost 445l
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ABCD is a rhombus. 
A has coordinates 5, 10
The equation of IB is 

3 = 1
25 + 5

Find an equation of diagonal AH

ABCD is a rhombus. 
A has coordinates 5, 11
The equation of IB is 

3 = 1
25 + 6

Find an equation of diagonal AH
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!"#$ is a kite with !" = !$	and #" = #$

" is the point with coordinates (−19, 19) and $ is the point with 
coordinates (11, −5)

Find the equation of the line !#

Give your answer in the form ./ + 12 + 3 = 0
where ., 1 and 3 are integers in their lowest terms.

!"#$ is a kite with !" = !$	and #" = #$

" is the point with coordinates (−12, 19) and $ is the point with 
coordinates (−4, −1)

Find the equation of the line !#

Give your answer in the form ./ + 12 + 3 = 0
where ., 1 and 3 are integers in their lowest terms.

Dr Frost 445n
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The points A 5,−7 , B(−3, 3), H(7, 11) and I(15, 1) are 
joined to form the quadrilateral ABHI

Show that this quadrilateral is a rectangle by finding the 
gradients of AB, HI, BH and AI

The points A −9, 10 , B(−13, 18), H(−21, 15) and I(−17, 7) 
are joined to form the quadrilateral ABHI

Show that this quadrilateral is a parallelogram by finding the 
gradients of AB, HI, BH and AI

Dr Frost 445q
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Equation
Point on 
the Line 

(1)

Point on 
the Line 

(2)
Gradient 𝑦 intercept The parallel line that 

goes through (2, 5)
Gradient of all 

perpendicular lines

𝑦 = 2𝑥 + 8

𝑦 = 4𝑥 − 1

(1, 5) (3, 11)

(5, 9) (8, 12)

(4, 6) (6, 2)

(4, 3) −3

(2, 9) 6

(−1, 2) 3

(2, 10) (0, 4)

(3, 11) 𝑦 = 5𝑥 − 5

(4, 3) −2
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Equation of a line 

Equation of line Point on the  
line (1) 

Point on the  
line (2) Gradient y - intercept x - intercept Gradient of a  

perpendicular line 

y = 2x + 1 (-2,       ) (2,        )     

y = -1 - x (       , 1) (       , -2)     

 (4, -4) (4, 3)     

 (-1,5) (2,-4)     

 (-3, -2) (-8, -2)     

 (-3, 5) (3,       )     

 (4, 0) (        , -6)     

2y = 3x - 5 (1,        ) (3,        )     

3y = 4x - 7 (       , -1) (        , 3)     

www.MathsPad.co.uk 

Complete the missing properties for each of these linear graphs: 
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Fill in the Blanks Coordinate Geometry with Two Points 
 

(𝒙𝟏, 𝒚𝟏) (𝒙𝟐, 𝒚𝟐) Gradient 𝒎 Perpendicular 
Gradient 

Midpoint of 
Line 

Length of 
Line Equation of Line 

(0, 3) (2, 7) 7 − 3
2 − 0

= 2 −
1
2
 (1, 5) √22 + 42 

= 4.47 
𝑦 = 2𝑥 + 3 

(0, 2) (4, 14)  −
1
3
    

(0, 5) (3, 8)    √32 + 32 
= 4.24 

 

(2, 1) (0, 9)      

(3, 6) (1, 10)      

(3, 3) (2,−1)      

(3, 7) (6, 8)      

(5, 11)    (4,9)   

 (2, 9)  1  √8  
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The point E lies on the line segment AB where A −1,−3 and 
B(8, 3). Given that AE ∶ EB = 2 ∶ 1, find the coordinates of 
E

The point E lies on the line segment AB where A −5,−1 and 
B(7, 3). Given that AE ∶ EB = 3 ∶ 1, find the coordinates of 
E

Dr Frost 266a
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The points A, B and H lie on a straight line.

The coordinates of A are (5, −2)
The coordinates of B are (−1, 3)

Given that AB ∶ BH = 1 ∶ 4, find the coordinates of H

The points >, ? and @ lie on a straight line.

The coordinates of > are (−4, 3)
The coordinates of ? are (−13, 12)

Given that >? ∶ ?@ = 3 ∶ 2, find the coordinates of @

Dr Frost 266b
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The points F, G and K lie on a straight line.

The coordinates of F are (−2,−3)
The coordinates of G are (38, −23)

FK = 3
7GK

Find the coordinates of K

The points F, G and K lie on a straight line.

The coordinates of F are (8, −1)
The coordinates of G are (20 − 13)

GK is 25% of FG

Find the coordinates of K

Dr Frost 266c
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The points I, M and N lie on a straight line.

The coordinates of I are (0, 8)
The coordinates of M are (17.5, −4.5)

IN ∶ IM = 2 ∶ 5

Find the coordinates of N

The points F, G and K lie on a straight line.

The coordinates of F are (6, −4)
The coordinates of G are (38, −44)

FK ∶ FG = 3 ∶ 8

Find the coordinates of K

Dr Frost 266d
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Ratio OP:PR Point O Point P Point R

2 ∶ 1 (2,4) (8,16)

4 ∶ 2 (2,4) (8,16)

1 ∶ 2 (2,4) (8,16)

1 ∶ 2 (2,4) (8,16)

1 ∶ 2 (2,4) (8,16)

(2,4) (8,16) (26,52)

(26,52) (8,16) (2,4)

(13,26) (4,8) (1,2)

3 ∶ 1 (4,7) (0,1)

4 ∶ 1 (4,7) (0,1)

5 ∶ 1 (4,7) (0,1)

1 ∶ 1 (4,7) (0,1)
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A sketch of 25 + 33 = −30 is shown below.
The line passes though the points @, S and T, where
@S ∶ ST is in the ratio 4 ∶ 1.

Work out the coordinates of S.

A sketch of 35 − 53 = 60 is shown below.
The line passes though the points >, ? and @, where
>? ∶ ?@ is in the ratio 3 ∶ 1.

Work out the coordinates of ?.

Dr Frost 269e
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>?@ is a straight line.

> has coordinates (1, 1)
? has coordinates (51, 4)
@ has coordinates 45, 9

>? ∶ ?@ is 2 ∶ 5

Find 1 and 9

>?@ is a straight line.

> has coordinates (3, 9)
? has coordinates (6, 99)
@ has coordinates (1, 7)

>? ∶ ?@ is 2 ∶ 3

Find 1 and 9

Dr Frost 266e
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Q ! " # !	%&	# ∶ #	%&	" !	%&	# ∶ !	%&	" # is ?? along the line segment !"

1 (1, 5) (13, 11) 1 ∶ 1

2 (12, 10) (7, 8) 1 ∶ 2

3 (2, 6) (8, 9) 1
2

4 (2, 6) (14, 12) 1 ∶ 2

5 (2, 6) (14, 12) (10, 10)

6 (14, 12) (9, 9) 2
3

7 (14, 12) (9, 9) 3 ∶ 4

8 (−6, 0) (9, 9) 3
5

9 (−6, 0) (14, 10) 3 ∶ 2

10 (−6, 0) (26, 16) (6, 6)

11 (−6, 0) (−6,−6) 3
8

12 (−12, 0) (−12,−32) (−12,−12)
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3 Graphical Inequalities

Page 123



Worked Example Your Turn

Page 130

Shade the region which satisfies the inequality:
a)  5 > 3

b)  3 ≤ −2

Shade the region which satisfies the inequality:
a)  5 < 5

b)  3 ≥ −4

Dr Frost 456a



Worked Example Your Turn

Page 131

Write the inequality that defines the red region: Write the inequality that defines the red region:



Worked Example Your Turn

Page 132

Shade the region which satisfies the inequality:
a)  −2 ≤ 5 < 5

b)  −2 ≤ 3 < 5

Shade the region which satisfies the inequality:
a)  −4 < 5 ≤ 3

b)  −4 < 3 ≤ 3



Worked Example Your Turn
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Shade the region which satisfies the inequality:
5 ≥ 2 and 3 < 1

Shade the region which satisfies the inequality:
5 ≤ 3 and 3 > 4

Dr Frost 456c
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(a
)			
x	>
	2	

(b
)			
	x	
<	4

	
(c)
		x
	≤	
−1
		

(d
)		x
	>	
0	

(e
)			
x	≥
	−3

	
(f)
				
y	<
	1	

(g
)		y

	≥	
−2
	

(h
)		y

	≤	
4	

(i)
			y
	>	
2	

(j)
			x
	≥	
3	

(k
)		y

	<	
0	

(k
)		x
	<	
−	5
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ion
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(a
)			
−4
	<	
x	<
	1	

(b
)	

0	≤
	x	
≤	5

	
(c)
				
−3
	≤	
x	<
	3	

(d
)			
−5
	≤	
y	≤
	−2

	
(e
)	

−1
<	y
	<	
4	

(f)
				
−1
	<	
y	≤
	2.
5	

(g
)			
−2
	<	
x	≤
	3	

(h
)	

−4
	≤	
y	≤
	2	

(i)
				
−2
	≤	
y	<
	2	
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	 (a
)	

	
	

	
				
			(
b)
		

	
	

	
				
	(c
)	

	 (d
)	

	
	

	
				
			(
e)
		

	
	

	
				
	(f
)	
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es
tio
n	5

:	
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	a	
gr
id,
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	in
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	th
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at	
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Gie
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(a
)			
−2
	<	
x	<
	3	
	an
d		
y	≥
	−1

		
(b
)	−
5	≤

	y	
≤	1

		a
nd
		x
	<	
3		
				
				
(c)
			1
	<	
x	≤
	3	
		a
nd
		−
2	≤

	y	
<	0
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)		
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Worked Example Your Turn

Page 142

Select the point(s) that satisfy the inequality:
3 ≤ 25 − 1
where	5	and 3 are both integers.

• 3,−2
• −1,−5
• −2, 0
• −4,−5
• (0, −2)

Select the point(s) that satisfy the inequality:
3 > −25 + 1
where x and y are both integers.

• 0,−4
• −2, 5
• 3, 4
• −1, 4
• (−4,−1)

Dr Frost 456f
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Page 143

Select the point(s) that satisfy the inequality:
−3 < 25 + 3 < −1
where 5 and 3 are both integers.

• (0, 1)
• (−6,−2)
• (−2, 5)
• (3, 6)
• (1, −4)

Select the point(s) that satisfy the inequality:
−3 ≤ −25 + 3 < 0
where 5 and 3 are both integers.

• (0, −1)
• (−2, 4)
• (−1,−3)
• (3, 0)
• (−6,−2)

Dr Frost 456g



Worked Example Your Turn

Page 147

Shade the region which satisfies the inequality:
3 > 25 + 3

3 < −25 + 3

Shade the region which satisfies the inequality:
3 < 45 − 1

3 > −45 − 1

Dr Frost 456b
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Write the inequality that defines the red region: Write the inequality that defines the red region:



Worked Example Your Turn

Page 149

Shade the region which satisfies the inequalities. Label it R.
5 ≤ 3, 3 > 1 and 3 ≥ 5 + 3

Shade the region which satisfies the inequalities. Label it R.
5 < 4, 3 ≥ 3, 3 ≥ 5 + 2

Dr Frost 456e and 456d



Worked Example Your Turn

Page 150

Shade the region which satisfies the inequalities. Label it R.
5 ≥ 2, 3 > −1 and 5 + 3 ≤ 5

Shade the region which satisfies the inequalities. Label it R.
5 ≥ 2, 3 > 1 and 5 + 3 ≤ 6



Worked Example Your Turn

Page 151

Plot the 4 points that satisfy the inequalities:
5 ≤ 1, 3 ≥ −2, 3 ≤ 25 − 2
where 5 and 3 are both integers.

Plot the 4 points that satisfy the inequalities:
5 ≤ 1, 3 ≤ 3, 3 ≥ −25 + 3
where 5 and 3 are both integers.

Dr Frost 456h



Worked Example Your Turn

Page 152

Write the inequalities that define the unshaded region: Write the inequalities that define the unshaded region:

Dr Frost 456j
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(a
)			
y	<
	x	
+	1

				
				
(b
)			
y	≤
	2x
	+	
2		
				
	(c
)		y

	>	
3x
	−	
1	

(d
)			
y	≥
	x	
+	3

				
				
(e
)			
y	>
	2x
				
				
				
		(f
)			
y	≤
	4x
	

(g
)			
y	<
	−2

x	+
	1	
			(
h)
			y
	≥	
½
x	+
	2	
				
(i)
			x
	+	
y	<
	4	
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es
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n	2
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(a
)			
y	>
	3x
	+	
4	

(b
)			
y	≥
	5x
	−	
1		
				
				

(c)
			y
	≤	
4x
	+	
1	

(d
)			
y	<
	−2

x	+
	5	

(e
)			
x	+
	y	
<	2

		
(f)
			y
	>	
−x
	−	
2	

(g
)			
y	≥
	5	
−	2

x	
(h
)			
x	+
	y	
≥	7

	

(i)
				
3x
	+	
y	>
	3	

(j)
				
5x
	+	
2y
	>	
4	
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)	

	
	

	
	

(e
)	

	
	

	
	

(f)
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tio
n	4

:	
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f	t
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	gr
id	
be
low
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(a
)
	y	
>	x
	−	
1,	
		x
	≥	
−2
			a
nd
		y
	<	
2	

(b
)			
	y	
≤	2

x,	
		x
	≤	
2		
	an
d		
y	>
	−4

	

(c)
				
y	≤
	−2

x	+
	2,
			x
	≥	
0		
an
d		
y	>
	x	
−	4

	

(d
)			
x	+
	y	
<	3

,			
−2
	≤	
x	<
	3	
	an
d		
y	≥
	0	

(e
)			
y	≤
	5x
	−	
4,	
		y
	>	
x	−
	4	
	an
d		
	y	
≤	−

½
x	+
	2	

(f)
			y
	≤	
−2
x	+
	4,
			y
	<	
2x
	−	
6		
an
d		
	−4

	<	
y	<
	−3
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he
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)	

©
 C

O
R

BE
TT

M
AT

H
S 

20
17



Fluency Practice

Page 155

�
   

   
   

   
   
�

!
Gr
ap
hic
al	
In
eq
ua
lit
ies
	2	

Vi
de
os
	18

1,	
18
2	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

(c)
	

	
	

	
	

	
	

(d
)	

	 (e
)	
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	gr
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	+	
y	<
	6	
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n		
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u	s
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t	h
is	
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?	

Qu
es
tio
n	3

:	
At
	a	
Hit
ne
ss
	cl
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s,	
th
e	m

ax
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	nu
mb

er
	of
	pe
op
le	
wh
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an
	at
ten

d	i
s	2
0.	
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er
e	a
re
	m
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e	m

en
	th
an
	w
om

en
	th
at	
att
en
d	t
he
	Hit
ne
ss
	cl
as
s.	

	
	

y	=
	nu

mb
er
	of
	m
en
	th
at	
att
en
d	t
he
	Hit
ne
ss
	cl
as
s.	

	
	

x	=
	nu

mb
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	of
	w
om

en
	th
at	
att
en
d	t
he
	Hit
ne
ss
	cl
as
s.	

	
	

W
hic
h	r
eg
ion

	A,
	B,
	C	
or
	D
	re
pr
es
en
ts	
th
e	i
nf
or
ma

tio
n	a
bo
ve
?	

	 Qu
es
tio
n	4

:	
A	g

re
en
gr
oc
er
	se
lls
	ap
ple
s	a
nd
	or
an
ge
s.	

	
	

	
On
e	m

or
nin

g	d
ay
	he
	se
lls
	

	
up
	to
	50

	ap
ple
s	

	
up
	to
	60

	or
an
ge
s	

	
no
	m
or
e	t
ha
n	a
	to
tal
	of
	90

	pi
ec
es
	of
	fr
uit
.	

Le
t	x
	be
	th
e	n
um

be
r	o
f	a
pp
les
	so
ld.
	

Le
t	y
	be
	th
e	n
um

be
r	o
f	o
ra
ng
e	s
old

.	

Sh
ow
	th
e	r
eg
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	th
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sa
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Hie
s	t
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	in
eq
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�                �

!
Graphical	Inequalities	2	

Videos	181,	182	on	www.corbettmaths.com

Question	5:	 The	region	below	shows	information	about	the	number	Hirst	class	passengers	
	 	 and	the	number	of	economy	passengers	on	a	Hlight.	
	
	 	 x	=	number	of	economy	passengers	and	y	=	number	of	Hirst	class	passengers	

(a)			Can	15	Hirst	class	and	60	economy	passengers	
									be	on	the	Hlight?	

(b)			Can	30	economy	and	40	Hirst	class	passenger	
									be	on	the	Hlight?	

The	proHit	made	by	the	airline	for	each		
economy	passenger	is	£90	and	for	each	
Hirst	class	passenger	is	£200.	

(c)			What	is	the	maximum	proHit	the	airline	can	make	on	one	Hlight?	

Question	6:	 A	football	stadium	holds	a	maximum	of	1000	fans.	
	 	 Adult	tickets	cost	£5	each	and	child	tickets	cost	£2	each.	
	 	 The	football	club	needs	to	raise	at	least	£3000	to	cover	costs.	
	 	 The	football	club	aims	to	sell	at	least	one	child	ticket	for	two	adult	tickets	sold	
	 	 Let	x	=	number	of	child	tickets	sold		and			y	=	number	of	adult	tickets	sold	

Explain	why:			(a)				x	+	y	≤	1000													(b)			2x	+	5y	≥	3000															(c)			y	≤	2x	

(d)			Represent	this	information	on	a	graph.	

	
	

� 	
Answers

© CORBETTMATHS 2017
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!
Graphical	Inequalities	2	

Videos	181,	182	on	www.corbettmaths.com
2(d)	 	 	 	 	 	 2(e)	 	 	 	 2(f)	

	
2(g)	 	 	 	 	 	 2(h)	 	 	 	 2(i)	

© CORBETTMATHS 2017
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Extra Notes

Page 175



4 Non-Linear Graphs

Page 177



Quadratic Graphs

Page 179



Interpreting Quadratic Graphs

Page 184

• X-intercept – where the graph intercepts the 3-axis

• Y-intercept or root or solution – where the graph intercepts the 5-axis

• Turning point or vertex or minimum/maximum – where the graph stops decreasing and starts increasing or vice-versa



Worked Example Your Turn

Page 185

Shade the region which satisfies the inequalities. Label it R.
5 ≤ 3, 3 > 1 and 3 ≥ 5 + 3

Shade the region which satisfies the inequalities. Label it R.
5 < 4, 3 ≥ 3, 3 ≥ 5 + 2

Dr Frost 456e and 456d



Worked Example Worked Example

Page 186

a) Complete the table and draw the graph of 6 = 8! +28	for 8 = −4 to 8 = 2
b) Write down the equation of the line of symmetry of your graph
c) Use your graph to find:

i) the value of 6 when 8 = 0.5
ii) the values of 8 when 6 = 6

a) Complete the table and draw the graph of 6 = 8! −28 −4	for 8 = −2 to 
8 = 4

b) Write down the equation of the line of symmetry of your graph
c) Write down the values of 8 where the graph crosses the 8-axisGraphs of quadratic functions - Examples 

 
Example 1 

Here is a table of values for y = x2 + 2x.  

 
 

  

 

  

 

 

Graphs of quadratic functions - Examples 
 
Example 2 

Here is a table of values for y = x2 ± 2x ± 4. 
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Page 187

Graphs of quadratic functions 
 
1. Here is a table of values for y = x2 – 2.  

 
 
a)  Complete the table of values. 
 
b)  On the grid, draw the graph of y = x2 – 2 for x = – 3 to x = 3. 

 

 
 
c)  Write down the equation of the line of symmetry of your graph. 
 
 
d)  Write down the coordinates of the minimum point. 
 
 
 

 

Graphs of quadratic functions 
 
2. Here is the table of values for y = 3 ± x2. 

 
 
a)  Complete the table of values. 
 
b)  On the grid, draw the graph of y = 3 ± x2 for x = ± 3 to x = 3. 
a 

 
a 
c)  Write down the coordinates of the maximum point. 
 
 
d)  Write down the values of x where the graph crosses the x-axis. 
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Graphs of quadratic functions 
 
3. Here is a table of values for y = 2x2 + 1. 

a 

 
 
a)  Complete the table of values. 
 
b)  On the grid, draw the graph of y = 2x2 + 1 for x = ± 3 to x = 3. 
 

 
 
c)  Use your graph to find: 
 
i)  the value of y when x = ± 2.5 
 
 
 
ii)  the two values of x when y = 6. 
 
 
 
 
 
 
 

 

Graphs of quadratic functions 
 
4. a)  On the grid, draw the graph of y = x2 + 3x ± 2 for the values of x from ± 5 to 3. 

 
 
 
 
 
 
 
 

 

b)  Use your graph to: 
a 
i)  write down the values of x when the graph crosses the x-axis 
 
 
ii)  draw in and write down the equation of the line of symmetry. 
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Using graphs to solve quadratic equations - Example 
 
Example 1 

    

 

 

 

Use this graph to solve these equations:
a)  /! − 2/ − 2 = 0
b)  /! − 2/ − 5 = 0
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Use this graph to solve these equations:
c)  /! − 2/ − 2 = /

Using graphs to solve quadratic equations - Example 
 
Example 1 
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Use this graph to solve these equations:
a)  /! = 2/ + 3
b)  /! = / + 4

Using graphs to solve quadratic equations - Example 
 
Example 2 
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Use this graph to solve these equations:
c)  /! + / − 1 = 0
d)  /! − 2/ − 1 = 0

Using graphs to solve quadratic equations - Example 
 
Example 2 
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Using graphs to solve quadratic equations 
 
1. Use this graph to solve the equations. 

 

 
 

2. Use this graph to solve the equations. 
 

 

 

a)  3x – x2 = 0 
 
 
 
 
b)  3x – x2 = 1 
 
 
 
 
c)  3x – x2 = – 4 

a)  x2 – 3x – 4 = 0 
 
 
 
 
b)  x2 – 3x – 4 = 2 
 
 
 
 
c)  x2 – 3x – 4 = – 5 

Using graphs to solve quadratic equations 
 
3. Use this graph to solve the equations. 

a 

 
a 

a) 6 + 2x ± x2 = 0     b)  4 + 2x ± x2 = 0 
 
 
 
 
 
 
 

c) 6 + 2x ± x2 = x     d)  3 + 3x ± x2 = 0 
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Using graphs to solve quadratic equations 
 
4. Here is a table of values for y = x2 + 3x ± 4. 

 
 
a)  Complete the table of values. 
 
b)  On the grid, draw the graph of y = x2 + 3x ± 4. 

a 

 
a 
c)  Use your graph to solve the equation x2 + 3x ± 4 = 2. 
 
 
d)  By drawing a suitable straight line on your graph, solve the equation x2 + 3x ± 4 = x + 1. 
 
 
 

Using graphs to solve quadratic equations 
 
5. The graphs y = x2 ± 3x ± 2 and y = x ± 2 are shown below. 

 

a)  Show that the equation x2 ± 3x ± 2 = x ± 2 can be rewritten as x2 ± 4x = 0. 
 
 
 
 
 
 

b) Solve the equation x2 ± 4x = 0. 
 
 
 

c) The equation x2 ± 2x ± 4 = 0 can be solved by drawing a suitable straight line on the graph. 
Find the equation of this straight line and solve the equation x2 ± 2x ± 4 = 0. 
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a) Complete the table and draw the graph of 6 = 8" −4 for 8 = −4 to 8 = 4
b) Use the graph to find the value of	6	when 8 = 4

a) Complete the table and draw the graph of 6 = 8" −48! +5 for 8 = −2 to 
8 = 5

b) Use your graph to find the solutions to:
i) 8" −48! +5 = 0
ii) 8" −48! −8 +5 = 0

Graphs of cubic functions - Examples 
 
Example 1 

Here is a table of values for y = x3 – 4.  

 
 

  

 

Graphs of cubic functions - Examples 
 
Example 2 

Here is a table of values for y = x3 ± 4x2 + 5. 

 
 
 
 

 

 

  

 

3.4
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Graphs of cubic functions 
 
1. Here is a table of values for y = x3 + 1.  

 
a 
a)  Complete the table of values. 
a 
b)  On the grid, draw the graph of y = x3 + 1 for – 3 ⩽ x ⩽ 3. 

a 

 
a 

c)  Use your graph to find the value of y when x = 1.5. 
 

 

Graphs of cubic functions 
 
2. Here is the table of values for y = x3 ± 5x. 

 
a 
 

 
 
a)  Complete the table of values. 
a 

b)  On the grid, draw the graph of y = x3 ± 5x for ± 4 င x င 4. 
a 

 

c)  Use your graph to find the solutions to the equation x3 ± 5x = 0. 
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Graphs of cubic functions 
 
3. Here is a table of values for y = 6x + x2 ± x3. 

a 

 
 
 
 
a)  Complete the table of values. 
a 
b)  On the grid, draw the graph of y = 6x + x2 ± x3 for ± 3 င x င 4. 
a 

 
6 
c)  By drawing a suitable line on your diagram, solve the equation 6x + x2 ± x3 = x ± 2. 
 
 

 

Graphs of cubic functions 
 
4. a)  On the grid, draw the graph of y = x3 + x2 ± 4x ± 2 for the values of x from ± 3 to 2. 

 
 
 
 
 
 

      

b)  By drawing a suitable line on your diagram, solve the equation x3 + x2 ± 5x ± 2 = 0. 
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Complete the tables and draw the graph of 6 = !
# for 8 = −5 to 8 = 5 Complete the tables and draw the graph of 6 = − $

# for 8 = −5 to 8 = 5
Graphs of reciprocal functions - Examples 

 
Example 1 

Here is a table of values for y = 2x. 

 

 

Graphs of reciprocal functions - Examples 
 
Example 2 

Here is a table of values for y = െ �
[. 
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Complete the tables and draw the graph of 6 = %
#&$ for 8 = −12 to 8 = 12

Graphs of reciprocal functions - Examples 
 
Example 3 

Here is a table of values for y = �
[�െ��. 
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Graphs of reciprocal functions 
 

1. Here are some table of values for y = 4x.  

 
 
 
 
 
 

 
 
 
 
 
 
a 
a)  Complete the table of values. 
a 

b)  On your additional sheet, draw the graph of y = 4x for – 10 ⩽ x ⩽ 10. 

c)  Use your graph to find an estimate for the solutions of  
4
x = 4 – x. 

 

2. On your additional sheet, draw the graph of y = − 3x  for – 10 ⩽ x ⩽ 10. 

 
a 
 

 

 

 

 

 

 

 

 

 

 

 

Graphs of reciprocal functions 
 

3. a)  Here are some table of values for y = �
[����. 

 

x í12 í10 í7 í6 í4 í3 í1 0 2 3 6 8 

y             
 
 
 
 
 
 

b)  On your additional sheet, draw the graph of y = �
[����  for ± 12 င x င 12. 

 

c)  For which values of x is y = �
[����  not defined? 

a 
 
 
 
 

4. a)  Complete the table of values for y = 3 í �[ , x ��0. 

 

x í3 í2 í1 í0.5 í0.1 0.1 0.5 1 2 3 

y           
 
 
 
 
 

b)  On your additional sheet, draw the graph of y = 3 í �[ for ± 3 င x င 3. 

 
c)  This graph approaches two lines without touching them. These lines are called asymptotes. 
     Write down the equation of each of these two lines. 
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Graphs of reciprocal functions 
 

Question 1        y = 4x 

 

Graphs of reciprocal functions 
 

Question 2       y = í �[ 
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Graphs of reciprocal functions 
 

Question 3        y = �
[���� 

 

 

 

 

Graphs of reciprocal functions 
 

Question 4          y = 3 í �[ 
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By completing the table of values, plot the graph with 
equation 3 = #!

-'

By completing the table of values, plot the graph with 
equation 3 = − #!

-'
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a) Complete the tables and draw the graph of 6 = 3# for 8 = −3 to 8 = 3
b) Use your graph to estimate the solution to 3# = 20

Graphs of reciprocal functions - Examples 
 
Example 1 

Here is a table of values for y = 3x.  

 

 

 

 

 

 

a) Complete the tables and draw the graph of 6 = 2&( for 8 = −4 to 8 = 2
b) Use your graph to estimate

i) the value of	6	when 8 = 0.5
ii) the solution to the equation 2&# = 10

Graphs of reciprocal functions - Examples 
 
Example 2 

Here is a table of values for y = 2íx. 
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Graphs of exponential functions 
 

1. Here is a table of values for y = 4x.  

  
a 
a)  Complete the table of values. 
a 
b)  On the grid, draw the graph of y = 4x for – 2 ⩽ x ⩽ 2. 

a 

a  

c)  Use your graph to find an estimate for: 
 
      i)   the value of y when x = 1.5 
 
 
     ii)   the value of x when y = 11 
 

 

Graphs of exponential functions 
 

2. Here is the table of values for y = 3íx. 

 
a)  Complete the table of values. 
a 

b)  On the grid, draw the graph of y = 3íx for ± 3 င x င 2. 

a  
 

c)  Use your graph to find the solution to the equation 3íx = 7. 
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