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Worked Example Your Turn
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Represent on a number line:
a)  ! > −1
b)  ! ≤ 1

Represent on a number line:
a)  ! ≤ −2
b)  ! > 2

Dr Frost 309a
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Write down the inequality for ! shown on the number line: Write down the inequality for ! shown on the number line:

Dr Frost 309b
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Worked Example Your Turn
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Represent on a number line:
a)  −1 < ! ≤ 2
b)  −1 ≤ ! < 2

Represent on a number line:
a)  −2 ≤ ! < 1
b)  −3 < ! ≤ 4

Dr Frost 309c
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Write down the inequality for ! shown on the number line: Write down the inequality for ! shown on the number line:

Dr Frost 309d
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List the integers that satisfy −4 ≤ ! < 5 List the integers that satisfy −7 < . ≤ 2

Dr Frost 309e and 309f
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Plot ! < 3 or ! > 7	on a number line Plot ! ≤ −3 or ! > 5 on a number line 
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Solve 2! − 8 < 16 Solve 3! − 9 > 27

Dr Frost 339b and 339h
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Solve −8 − 3! ≥ −1 Solve −6 − 5! ≤ 7

Dr Frost 339f



Worked Example Your Turn

Page 31

Solve 7 ! + 3 − 3 2! − 6 ≥ 84 Solve 5 ! − 3 − 2 2! − 6 ≥ 111
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Solve 11 < ! "#$% $"
% Solve 49 > % &#'( '!

"

Dr Frost 339c, 339d and 339e
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Work out the least integer value that satisfies the inequality:

9 > 2(7 − 4!)
3

Work out the least integer value that satisfies the inequality:

6 ≥ 5(5 − 2.)
3

Dr Frost 339g
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The width of a rectangle is a whole number of centimetres.
The length of the rectangle is 9 cm longer than the width.
The perimeter of the rectangle no more than 55 cm.
Find the greatest possible width of the rectangle.

Freddie has 5 marbles.
Souleymane had 4 times as many marbles as Freddie, but 
Souleymane has now lost 15 of them.
Souleymane still has more marbles than Freddie.

a) Write down an inequality in terms of 5 to show the above 
information.

b) Use your inequality to find the least number of marbles 
that Freddie may have.

Dr Frost 342a
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Solve:
a)  9! + 4 < 2! + 60
b)  3! − 23 ≤ 7 − 2!

Solve:
a)  5! + 7 > 2! + 22
b)  2! − 23 ≥ 9 − 2!

Dr Frost 340a



Worked Example Your Turn

Page 38

Solve:
a)  3 ! + 2 < 2 ! + 3
b)  3 ! + 8 > 3(2 − !)

Solve:
a)  7 ! − 3 ≤ 2 ! + 7
b)  3 ! − 5 ≥ 5(5 − !)

Dr Frost 340b
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Solve: !#$)% ≥ 2! + 3 Solve: "*')! ≤ 3. + 1

Dr Frost 340c
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Solve: "#'&! > #$%
" Solve: "+$," ≥ &+'%

!

Dr Frost 340d
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Solve:
a)  −1 < 2! + 3 < 9
b)  −1 ≤ 2! + 6 < 9

Solve:
a)  −9 < 2! + 3 < 1
b)  −9 ≤ 2! + 6 ≤ 1

Dr Frost 341b and 341f
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Solve the inequality 16 ≤ 4! + 18 < 40 where ! is an integer.
List all values of !

Solve the inequality −14 ≤ 25 − 5 ≤ −2 where 5 is an 
integer.
List all values of 5

Dr Frost 341d
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Solve: 8 ≤ −1 + ,
" 5 < 10 Solve: 5 ≤ $-'!#

" < 15

Dr Frost 341c
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Solve: 5 < −2! + 18 ≤ 17 Solve: −20 < 18 − 35 < 1

Dr Frost 341e
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A tile is made of a rectangle of length 7. cm and
width (. + 6) cm and another rectangle of length . cm and 
width (. − 3) cm is added to one corner as shown in the 
diagram.

Given that the perimeter of this tile is at least 96 cm and no 
more than 132 cm, determine the set of possible values of

A tile is made of a rectangle of length 87 cm and
width (7 + 4) cm and another rectangle of length 27 cm and 
width (7 − 4) cm is added to one corner as shown in the 
diagram.

Given that the perimeter of this tile is more than 140 cm and 
less than 240 cm, determine the set of possible values of 7

Dr Frost 342c
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! ≤ 6 or ! > 9
7 ≤ ! ≤ 10

Dr Frost 341g, 341h and 341i
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Find the set of values of x for which: 
a) 3! − 5 < ! + 8 and 5! > ! − 8
b) ! − 5 > 1 − ! or 15 − 3! > 5 + 2!

Find the set of values of x for which: 
a) 2! + 3 < ! + 7 and 4! ≥ 2! − 6
b) ! − 4 ≤ 3! − 2 or − 7 − 2! > 3! − 1
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Solve the inequalities 7 < 3! − 20 and 3! + 16 < 58
Write down all the integer values of ! that satisfy both of the 
inequalities.

Solve the inequalities −10 < 45 + 11 and 35 + 12 ≤ 12
Write down all the integer values of 5 that satisfy both of the 
inequalities.

Dr Frost 341j
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Solve:
3 − ! ≤ 2 < 10 − 2!

Solve:
1 + ! < 5 ≤ 7 + 5!

Dr Frost 341k
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Worked Example Your Turn
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Plot the graph of . = 2! + 1 for the values −2 ≤ ! ≤ 2 Plot the graph of . = 4! − 2 for the values −2 ≤ ! ≤ 2

!

.

Coordinates

!

.

Coordinates

Dr Frost 267a and 273a
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Plot the graph of . = −2! + 1 for the values −2 ≤ ! ≤ 2 Plot the graph of . = −4! − 2 for the values −2 ≤ ! ≤ 2

!

.

Coordinates

!

.

Coordinates

Dr Frost 267b and 273b
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Fill in the Blanks Plotting Straight Line Graphs 
 

Equation 𝑦 = 𝑥 + 3 𝑦 = 𝑥 + 1 𝑦 = 2𝑥 𝑦 = 8 − 𝑥 

Table 
𝑥 0 1 2 3 
𝑦 3 4 5  

 

𝑥 0 1 2 3 
𝑦 1   4 

 

𝑥 0 1 2 3 
𝑦   4 6 

 

𝑥 0 1 2 3 
𝑦    5 

 

Graph 

    
 

Equation 𝑦 = 2𝑥 + 1 𝑦 = 𝑥 − 1 𝑦 = 2 − 𝑥 𝑦 = 0.5𝑥 + 3 

Table 
𝑥 −2 −1 0 1 
𝑦 −3 −1   

 

𝑥 −2 −1 0 1 
𝑦   −1  

 

𝑥 −2 −1 0 1 
𝑦   2  

 

𝑥 −2 −1 0 1 
𝑦    3.5 

 

Graph 
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The line passes through the point (6, ?)

Find the value of ?

The line passes through the point (−4, 7)

Find the value of 7

Dr Frost 268d
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Plot the graph of 2! + . = 8 for the values −2 ≤ ! ≤ 2 Plot the graph of 2! − . = 8 for the values −2 ≤ ! ≤ 2

!

.

Coordinates

!

.

Coordinates



Worked Example Your Turn
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Plot the graph of ! + 2. = 8 for the values −2 ≤ ! ≤ 2 Plot the graph of ! − 2. = 8 for the values −2 ≤ ! ≤ 2

!

.

Coordinates

!

.

Coordinates

Dr Frost 267c and 273c
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Plot the graph of 2! + 3. = 12 Plot the graph of 4! − 3. = 24

! 0

. 0

Coordinates

! 0

. 0

Coordinates

Dr Frost 273d and 273e
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Horizontal and Vertical Lines

Page 69

What do these coordinates have in common? 
What is different? 

What do these coordinates have in 
common? 
What is different? 

The relationship of the shared characteristic between points can be 
written as an equation.  

All of these points have a y 
coordinate of 5. 

The straight line can be described 
as y = 5 because this is true for 
every point on the line.  

The relationship of the shared characteristic between points can be 
written as an equation.  

All of these points have an x 
coordinate of 1. 

The straight line can be described 
as ______ because this is true for 
every point on the line.  
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Find the equation of the line: Find the equation of the line:
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Find the equation of the line: Find the equation of the line:

Dr Frost 268e and 272a
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Fluency Practice

Page 82

www.mathspad.co.uk 
 

What is gradient? 
Look at these pictures and try to figure out what the word ‘gradient’ means: 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

 

The 
gradient of 
this line is 2 

The gradient of 
this line is ½  

The gradient 
of this line is  

‐3 

The gradient of 

this line is ଵ
ସ
 

The 
gradient of 
this line is 
also 2

The gradient 
of this line is  

3

The gradient of 
these lines is 4 

Dr Frost 270a, 270b and 270c
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Calculate the gradient between the coordinates:
a)  (−2,−1) and (5, 7)
b)  (2, −1) and (−5,−7)

Calculate the gradient between the coordinates:
a) −4, 2  and (6, 8)
b) −4, 2  and (−6,−8)

Dr Frost 270i, 270j and 270k
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Find the gradient of: Find the gradient of:

Dr Frost 270f
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Find the gradient of: Find the gradient of:

Dr Frost 270g
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Find the gradient of: Find the gradient of:

Dr Frost 270h
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The gradient connecting the two points (27, 5) and (77, 8) is 6. 
Solve for 7.

The gradient connecting the two points (37, 7) and (57, 12) is 
6. Solve for 7.



Worked Example Your Turn

Page 99

The gradient connecting the two points (2, 10) and (5, d) is 4. 
Solve for d.

The gradient connecting the two points (-3, -10) and (2, d) is 
12. Solve for d.

Dr Frost 270m



Worked Example Your Turn

Page 100

Dr Frost 270i

The line @ passes through the points (−2,−6) and (10, A).
Given that the gradient of the line is "%, find the value of A.

The line @ passes through the points (−3,−8) and (−8, B).
Given that the gradient of the line is )!, find the value of B.



Collinear Lines
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Worked Example Your Turn

Page 103

Dr Frost 270o

The coordinates (5, −2), (8, −1) and (17, C) are collinear.
Determine the value of C.

The coordinates (−2,−1), (18, 27) and (33, A) are collinear.
Determine the value of A.



Worked Example Your Turn

Page 104

Dr Frost 270n

Determine whether the points D(2,−4), E(12, 1) and 
F(20, 5) are collinear.

Determine whether the points D(5,−5), E(17, 27) and 
F(32, 62) are collinear.
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. = 2! − 1

Gradient:

.-intercept:

. = −2! + 6

Gradient:

.-intercept:

2! − 3. = 6

Gradient:

.-intercept:

. = 3! − 4

Gradient:

.-intercept:

. = −3! − 6

Gradient:

.-intercept:

3! + 2. = 6

Gradient:

.-intercept:

Dr Frost 271b and 271d
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Determine the steepest line.

5! − 2. = 8

! + 4. = 10

6! + 10. = −35

. = −45! + 15

Determine the steepest line.

3! − 2. − 6 = 0

7! − 2. + 8 = 0

8! − 20. = −15

. = 4
5! − 25

Dr Frost 271e
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Write in the form y= G! + ? the line with:

Gradient 2	and .-intercept 3

Gradient "% and .-intercept −3

Gradient − %
" and .-intercept 0

Gradient 0 and .-intercept 4

Write in the form . = G! + ? the line with:

Gradient 3	and .-intercept 4

Gradient − !
. and .-intercept −1

Gradient %& and .-intercept 0

Gradient 0 and .-intercept −5

Dr Frost 271a
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Write in the form 7! + H. = ? (where 7, H and ? are integers 
in their lowest terms) the line with:

Gradient 2	and .-intercept 3

Gradient "% and .-intercept −3

Gradient − %
" and .-intercept 0

Gradient 0 and .-intercept 4

Write in the form 7! + H. = ? (where 7, H and ? are integers 
in their lowest terms) the line with:

Gradient 3	and .-intercept 4

Gradient − !
. and .-intercept −1

Gradient %& and .-intercept 0

Gradient 0 and .-intercept −5

Dr Frost 271c
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Worked Example Your Turn
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Find the equation of: Find the equation of:



Worked Example Your Turn

Page 124

Find the equation of: Find the equation of:



Worked Example Your Turn
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Find the equation of: Find the equation of:

Dr Frost 272b, 272c and 272d
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Write down the equation of the line drawn below.

Give your answer in the form 7! + H. = ?
where 7, H and ? are integers in their lowest terms.

Write down the equation of the line drawn below.

Give your answer in the form 7! + H. = ?
where 7, H and ? are integers in their lowest terms.

Dr Frost 272e
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Find the equation of the line, given a point and the gradient:
(−6, 22) Gradient 3

Find the equation of the line, given a point and the gradient:
(−2, 5) Gradient 4

Dr Frost 272f and 272g
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Write the equation of the line with gradient − "
% and that 

passes through the point (1, 5)

Give your answer in the form 7! + H. = ? 
where 7, H and ? are integers in their lowest terms.

Write the equation of the line with gradient &! and that passes 
through the point (−5, 1)

Give your answer in the form 7! + H. = ? 
where 7, H and ? are integers in their lowest terms.

Dr Frost 272h
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Write the equation of the line in the form . = G! + ? which 
passes through the points (2, 3) and (5, −9)

Write the equation of the line in the form . = G! + ? which 
passes through the points (3, 10) and (−5, 18)

Dr Frost 272i
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Fill in the Blanks Finding the Equation of a Line Through Two Points 
 

(𝒙𝟏, 𝒚𝟏) (𝒙𝟐, 𝒚𝟐) Find 𝒎 using  𝒚𝟐−𝒚𝟏
𝒙𝟐−𝒙𝟏

 Gradient 𝒎 Find 𝒄 using 𝒚 = 𝒎𝒙 + 𝒄 Equation of Line 

(1, 3) (2, 5) 5 − 3
2 − 1

=
2
1
 2 3 = 2 × 1 + 𝑐 

𝑐 = 1 𝑦 = 2𝑥 + 1 

(2, 0) (5, 9)     

(4, 1) (5, 6)     

(7, 11) (8, 10)     

(2, −3) (5, 3)     

(3, −2) (1, 8)     

(−6, −1) (−2, 1)     

(9, 7) (3, 9)     

(
1
2
, −3) (−

1
2
,−

5
2
)     
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Write the equation of the line in the form 7! + H. = ?
(where 7, H and ? are integers in their lowest terms) which 
passes through the points (2, −3) and (7, −5)

Write the equation of the line in the form 7! + H. = ?
(where 7, H and ? are integers in their lowest terms) which 
passes through the points (3, −2) and (−7, 5)

Dr Frost 272j



!-intercept and "-intercept
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Worked Example Your Turn

Page 137

Find where the line intercepts the axes: Find where the line intercepts the axes:

Dr Frost 269a



Worked Example Your Turn

Page 138

Find where the line intercepts the axes: Find where the line intercepts the axes:

Line !-intercept .-intercept

. = 3! − 2
3! + 2. = 6

Line !-intercept .-intercept

. = 5 − 4!
5! − 4. = 20

Dr Frost 269b



Worked Example Your Turn
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Dr Frost 269d

A sketch of the line with equation 7! + 2. = 14 is shown 
below. The line passes through the points D and E.

Calculate the area of the triangle JDE.

A sketch of the line with equation 7! − 4. = −28 is shown 
below. The line passes through the points D and E.

Calculate the area of the triangle JDE.



Does a Point lie on a Straight Line?

Page 140



Worked Example Your Turn

Page 141

Does the point (2, 9) lie on the line . = 4! + 1? Does the point (2, 6) lie on the line . = 9 − 2!?

Dr Frost 268a



Worked Example Your Turn

Page 142

Dr Frost 268b

Determine whether the point with coordinates (5, 8) lies on, 
above or below the line with equation 5. − 4! = −5

Determine whether the point with coordinates (2, −1) lies on, 
above or below the line with equation 3. − 5! = −7



Worked Example Your Turn

Page 143

Dr Frost 268c

The point (K, −3) lies on the line −5. + ! = 14.
Calculate the value of K.

The point (C, −4) lies on the line −2. + ! = 7.
Calculate the value of C.
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=
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=
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Fill in the Gaps
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! = #$ + & '$ + (! = ) Gradient $ intercept ! intercept Sketch

! = 2$ + 8

2$ − ! = −6

3 (−3, 0)

(3, 0) (0, −9)

4 (0,−12)

(12, 0) (0, 3)

1.

2.

3.

4.

5.

6.

7.

12
3



Fill in the Gaps
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! = #$ + & '$ + (! = ) Gradient $ intercept ! intercept Sketch

! = −13$ + 4

4$ + 3! = 12

3
4 (4, 0)

3$ − 4! = 24

134 (8, 0)

No 
intercept (0, −14)

8.

9.

10.

11.

12.

13.

14.

3
4



Fill in the Gaps
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Equation Gradient 𝒚-Intercept Table of Values Sketch (label marked intercepts) Coordinates on the Line

A 𝑦 = 2𝑥 + 6
( 3, 1  2 )

( 5, 1  6)

B −2
( 6, 2    2 )

( −3, −1  4)

C 𝑦 = 4 − 𝑥
( 3,   1 )

( −4, 8)

D
( 4, −  2 )

( −5,   25)

E 𝑦 =
𝑥
2 − 8

(−6, −1  1 )

( 3, −6  .5)

F 2𝑥 + 𝑦 = 10
( 4,   2 )

(   −5, 20)

G
(   1, 4 )

( −3, −  20)

H
( 6, 1  0 )

( −12, −  17)

I 2𝑥 + 3𝑦 = 24
( 6,   4 )

(   21, −6)

𝑥 −2 −1 0 1 2

𝑦 2 8

Linear Graphs Plotting, Reading, Calculating Complete the missing information.

𝑥 −2 −1 0 1 2

𝑦 −10 −6 2 6

𝑥 −2 −1 0 1 2

𝑦

𝑥 −2 −1 0 1 2

𝑦 16 13

𝑥 −4 −2 0 2 4

𝑦

𝑥 0

𝑦 0

𝑥 −2 0 3

𝑦 −2 16

𝑥 −4 −2 0 2 4

𝑦 1 4

10

𝑥 0

𝑦 0

𝑦

𝑥



Fill in the Gaps
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Equation of line 
𝒚 = 𝒎𝒙 + 𝒄 

Equation of line 
𝒂𝒙 + 𝒃𝒚 + 𝒄 = 𝟎, 

𝒂, 𝒃, 𝒄 ∈ ℤ 

Gradient 
of line 𝒎 

𝒚 axis 
intercept 𝒙 axis intercept Area of triangle enclosed by 

line and the coordinate axes. Sketch 

Eg1:  𝒚 = 𝟐
𝟑
𝒙 + 𝟔 𝟐𝒙 − 𝟑𝒚 + 𝟏𝟖 = 𝟎 𝒎 =

𝟐
𝟑 

𝒙 = 𝟎, 𝒚 = 𝟔 
 
→ (𝟎, 𝟔) 

𝒚 = 𝟎, 𝒙 = −𝟗 
 
→ (−𝟗, 𝟎) 

Area = 𝟏
𝟐
𝒃𝒉 

→
𝟏
𝟐
(𝟔)(𝟗) = 𝟐𝟕𝒖𝒏𝒊𝒕𝒔𝟐 

 

𝒚 =
𝟏
𝟐
𝒙 − 𝟓       

  𝒎 = 𝟑 
𝒙 = 𝟎, 𝒚 = 𝟖 
 
→ (𝟎, 𝟖) 

   

 𝟑𝒙 + 𝟒𝒚 = 𝟏𝟐      

   (𝟎, 𝟕) (𝟏𝟒, 𝟎)   

  𝒎 = −
𝟏
𝟑  (−𝟗, 𝟎)   

 

1) 

2) 

3) 

4) 

5) 



Fill in the Gaps
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Equation of line 
𝒚 = 𝒎𝒙 + 𝒄 

Equation of line 
𝒂𝒙 + 𝒃𝒚 + 𝒄 = 𝟎, 

𝒂, 𝒃, 𝒄 ∈ ℤ 

Gradient 
of line 𝒎 

𝒚 axis 
intercept 𝒙 axis intercept Area of triangle enclosed by 

line and the coordinate axes. Sketch 

Eg1:  𝒚 = 𝟐
𝟑

𝒙 + 𝟔 𝟐𝒙 − 𝟑𝒚 + 𝟏𝟖 = 𝟎 𝒎 =
𝟐
𝟑 

𝒙 = 𝟎, 𝒚 = 𝟔 
 

→ (𝟎, 𝟔) 

𝒚 = 𝟎, 𝒙 = −𝟗 
 

→ (−𝟗, 𝟎) 

Area = 𝟏
𝟐

𝒃𝒉 

→
𝟏
𝟐

(𝟔)(𝟗) = 𝟐𝟕𝒖𝒏𝒊𝒕𝒔𝟐 

 

  
𝒎 > 𝟎 
 
 

(𝟎, −𝟔)  Area = 𝟕. 𝟓 𝒖𝒏𝒊𝒕𝒔𝟐  

  𝒎 = −𝟓   Area = 𝟏𝟎 𝒖𝒏𝒊𝒕𝒔𝟐 

 
 

𝒙 + 𝒌𝒚 − 𝟔 = 𝟎 
𝒌 ∈ ℝ 𝒎 = −

𝟏
𝟒
     

𝒚 =
𝟑
𝟒

𝒙 + 𝒌 
𝒌 > 𝟎, 𝒌 ∈ ℝ 

    Area = 𝟔 𝒖𝒏𝒊𝒕𝒔𝟐  

      

 
 

6) 

7) 

8) 

10) 

9) 



Extra Notes
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3 Basic Vectors

Page 158



Worked Example Your Turn
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Determine the vector for DE Determine the vector for DE

Dr Frost 372b



Worked Example Your Turn

Page 161

Determine the vector to move from D to E. Determine the vector to move from D to E.

Dr Frost 372a



Worked Example Your Turn

Page 162

L = 2
3

Find 3a and draw it below 

L = 2
3

Find -2a and draw it below

Dr Frost 373a, 373b, 373c and 373d



Worked Example Your Turn

Page 163

L = 2
3

M = 5
7

Find 3a – 2b

L = 2
3

M = 5
7 	

Find 4a – 3b

Dr Frost 373e and 373g



Worked Example Your Turn

Page 164

Give that:

G 5
−8 − 2 −8

−7 = 36
−18

Work out the value of G.

Give that:

G 2
−5 + 4 2

1 = 18
−21

Work out the value of G.

Dr Frost 373h
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4 Transformations

Page 168



Reflections

Page 172



Worked Example Your Turn

Page 173

Reflect in the !-axis Reflect in the !-axis



Worked Example Your Turn

Page 174

Reflect in the .-axis Reflect in the .-axis

Dr Frost 153a



Worked Example Your Turn

Page 175

Reflect in the line . = 1

Reflect in the line ! = 3

Reflect in the line . = 2

Reflect in the line ! = 1

Dr Frost 278a



Worked Example Your Turn
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Reflect in the line . = x Reflect in the line . = x



Worked Example Your Turn

Page 177

Reflect in the line . = −! Reflect in the line . = −!



Worked Example Your Turn

Page 179

Describe the single transformation of the red object onto the 
green image

Describe the single transformation of the red object onto the 
green image

Dr Frost 279a and 279b
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�                �

!
Re#lections	

Videos	272,	273	&	274	on	www.corbettmaths.com

�

�

*There	are	templates	for	questions	1,	2,	3,	4,	5	and	6	at	the	end	of	this	exercise	

Question	1:	 Re#lect	each	shape	in	the	mirror	line	given	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	
(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	
(g)	 	 	 	 	 (h)	 	 	 	 	 (i)	

Examples

Workout

© CORBETTMATHS 2017

Click	here
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�
   

   
   

   
   
�
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#le
cti
on
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27
3	&

	27
4	o
n	w
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Qu
es
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n	2

:	
Re
#le
ct	
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ch
	sh
ap
e	i
n	t
he
	m
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or
	lin

e	g
ive
n	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

Qu
es
tio
n	3

:	
Fin

d	t
he
	m
irr
or
	lin

e	f
or
	ea
ch
	of
	th
e	r
e#l
ec
tio
ns
	be
low

.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
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Qu
es
tio
n	4

:	
(a
)	

	
	

	
				
				
		(b

)	
	

	
	

				
				
(c)
	

	 (d
)	

	
	

	
				
				
		(e
)	

	
	

	
				
	(f
)	

	 Qu
es
tio
n	5

:	
(a
)	

	
	

	
				
				
		(b

)	
	

	
	

				
				
(c)
	

	 	 (d
)	

	
	

	
				
				
		(e
)	

	
	

	
				
				
(f)
	

©
 C

O
R

BE
TT

M
AT

H
S 

20
17



Fluency Practice

Page 183

�
   

   
   

   
   
�

!
Re
#le
cti
on
s	

Vi
de
os
	27

2,	
27
3	&

	27
4	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	6

:	
	 (a
)	

	
	

	
				
				
		(b

)	
	

	
	

				
	(c
)	

Qu
es
tio
n	7

:	
De
sc
rib
e	f
ull
y	t
he
	si
ng
le	
tra
ns
for
ma

tio
n	t
ha
t	t
ak
es
	sh
ap
e	A

	to
	sh
ap
e	B

.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
			(
c)	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
				
(f)
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)	

	
	

	
	

(h
)	

	 �
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Rotations
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Worked Example Your Turn

Page 194

Rotate 90° clockwise about the origin

Rotate 90° anticlockwise about the origin

Rotate 90° clockwise about the origin

Rotate 90° anticlockwise about the origin



Worked Example Your Turn

Page 195

Rotate 90° clockwise about (1, −1)

Rotate 90° anticlockwise about (1, −1)

Rotate 90° clockwise about (1, −1)

Rotate 90° anticlockwise about (1, −1)



Worked Example Your Turn

Page 196

Rotate 180° about the origin

Rotate 180° about (1, −1)

Rotate 180° about the origin

Rotate 180° about (1, −1)

Dr Frost 281b and 281c



Worked Example Your Turn
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Describe the single transformation of the red object onto the 
green image.

Describe the single transformation of the red object onto the 
green image.

Dr Frost 282a and 282b
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d	3

	at
	th
e	e
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	of
	th
is	
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e	

Qu
es
tio
n	1

:	
Ro
tat
e	e
ac
h	o
f	t
he
	sh
ap
es
	be
low

	as
	in
str
uc
ted

,	u
sin
g	P
	as
	th
e	c
en
tre
	of
	ro
tat
ion

.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

(i)
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Qu
es
tio
n	2

:	
Ro
tat
e	e
ac
h	o
f	t
he
	sh
ap
es
	be
low

	as
	in
str
uc
ted

,	u
sin
g	t
he
	or
igi
n,	
(0
,0)
,	a
s	t
he
		

	
	

ce
nt
re
	of
	ro
tat
ion

.	
(a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

(i)
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Qu
es
tio
n	3

:	
Ro
tat
e	e
ac
h	o
f	t
he
	sh
ap
es
	be
low

	as
	in
str
uc
ted

.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

(i)
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�                �

!
Rotations	

Video	275	on	www.corbettmaths.com

Question	4:	 Describe	fully	the	single	transformation	that	takes	shape	A	to	shape	B.	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	
(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	
	

� 	
Answers

© CORBETTMATHS 2017

Click	here
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Worked Example Your Turn

Page 210

Translate by vector %
"

Translate by vector "
$%

Translate by vector "
%

Translate by vector %
$"

Dr Frost 374a and 374b



Worked Example Your Turn

Page 211

Translate by vector $"
$%

Translate by vector %
$"  and then by vector $&

!

Translate by vector $%
$"

Translate by vector "
$%  and then by vector $!

&

Dr Frost 374c



Worked Example Your Turn
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Describe the single transformation of the red object onto the 
green image.

Describe the single transformation of the red object onto the 
green image.

Dr Frost 375a, 375b and 375c
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	th
e	e
nd
	of
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:	
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	of
	th
e	s
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s	b
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w	
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	in
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.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

Qu
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	sh
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	to
	sh
ap
e	B

	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
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	th
e	s
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	in
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.	
	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

Qu
es
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:	
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e	f
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y	t
he
	si
ng
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tra
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for
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n	t
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	sh
ap
e	A

	to
	sh
ap
e	B

	
	 (a
)	

	
	

	
	

	
	

(b
)	
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	 (c)
	

	
	

	
	

	
	

(d
)	

	 Qu
es
tio
n	5

:	
Th
e	t
ra
ns
lat
ion

	ve
cto
r	t
o	t
ak
e	s
ha
pe
	C	
to
	sh
ap
e	D

	is
		

	
	

W
ha
t	t
ra
ns
lat
ion

	ve
cto
r	t
ak
es
	sh
ap
e	D

	to
	sh
ap
e	C
?	

Qu
es
tio
n	6

:	
Ed
wa
rd
	ha
s	b
ee
n	a
sk
ed
	to
	tr
an
sla
te	
sh
ap
e	E
	by
		

	
	

He
	ha
s	l
ab
ell
ed
	hi
s	a
ns
we
r	s
ha
pe
	F	

	
	

Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

   
   

   
   

  
	 �

	
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
17

Cli
ck
	he
re



Enlargements
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Worked Example Your Turn

Page 222

Enlarge about (−4, 3), scale factor 2

Enlarge about (−2, 4), scale factor 3

Enlarge about (−3, 3), scale factor 2

Enlarge about (−4, 4), scale factor 3

Dr Frost 295b
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Describe the single transformation of the red object onto the 
green image

Describe the single transformation of the red object onto the 
green image

Dr Frost 294b
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! Enlargements:	Centre	of	Enlargement	
Video	104a	on	www.corbettmaths.com

Question	4:	 Describe	fully	the	single	transformation	that	takes	shape	A	to	shape	B.	
	
(a)	 	 	 	 	 	 	 (b)	

	
(c)	 	 	 	 	 	 	 (d)	

� 	

	

� 	

Apply

Answers

© CORBETTMATHS 2019
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Page 233

Enlarge about (−3,−3), scale factor ," Enlarge about (−1, 0), scale factor ,"

Dr Frost 297b
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Describe the single transformation of the green object onto 
the red image

Describe the single transformation of the green object onto 
the red image

Dr Frost 296b



Fluency Practice

Page 235

�
   

   
   

   
   
�

!
En
lar
ge
me

nt
:	F
ra
cti
on
al	
Sc
ale
	Fa
cto
r	

Vi
de
o	1
07
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � *T
he
re
	ar
e	t
em

pla
tes
	fo
r	q
ue
sti
on
s	3
,	4
	an
d	5

	at
	th
e	e
nd
	of
	th
is	
ex
er
cis
e	

Qu
es
tio
n	1

:	
Co
py
	th
es
e	s
ha
pe
s	a
nd
	th
en
	en
lar
ge
	by
	th
e	s
ca
le	
fac
to
r	g
ive
n.	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

Qu
es
tio
n	2

:	
Co
py
	th
es
e	s
ha
pe
s	a
nd
	th
en
	en
lar
ge
	by
	th
e	s
ca
le	
fac
to
r	g
ive
n.	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

Qu
es
tio
n	3

:	
En
lar
ge
	ea
ch
	sh
ap
e	b
y	t
he
	sc
ale
	fa
cto
r	g
ive
n	

	
	

Us
e	P
	as
	th
e	c
en
tre
	of
	en
lar
ge
me

nt
.	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re



Fluency Practice

Page 236

�
   

   
   

   
   
�

!
En
lar
ge
me

nt
:	F
ra
cti
on
al	
Sc
ale
	Fa
cto
r	

Vi
de
o	1
07
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	4

:	
En
lar
ge
	ea
ch
	sh
ap
e	b
y	t
he
	sc
ale
	fa
cto
r	g
ive
n	

	
	

Us
e	P
	as
	th
e	c
en
tre
	of
	en
lar
ge
me

nt
.	

	 (a
)	

	
	

	
	

	
	

(b
)	

	 (c)
	

	
	

	
	

	
	

(d
)	

©
 C

O
R

BE
TT

M
AT

H
S 

20
16



Fluency Practice

Page 237

�
   

   
   

   
   
�

!
En
lar
ge
me

nt
:	F
ra
cti
on
al	
Sc
ale
	Fa
cto
r	

Vi
de
o	1
07
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	5

:	
En
lar
ge
	ea
ch
	sh
ap
e	b
y	t
he
	sc
ale
	fa
cto
r	g
ive
n	

	
	

Th
e	c
oo
rd
ina

tes
	fo
r	e
ac
h	c
en
tre
	of
	en
lar
ge
me

nt
	ar
e	g
ive
n.	

	 (a
)	

	
	

	
	

	
	

(b
)	

	 (c)
	

	
	

	
	

	
	

(d
)	

©
 C

O
R

BE
TT

M
AT

H
S 

20
16



Fluency Practice

Page 238

�
   

   
   

   
   
�

!
En
lar
ge
me

nt
:	F
ra
cti
on
al	
Sc
ale
	Fa
cto
r	

Vi
de
o	1
07
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	6

:	
De
sc
rib
e	f
ull
y	t
he
	si
ng
le	
tra
ns
for
ma

tio
n	t
ha
t	t
ak
es
	sh
ap
e	A

	to
	sh
ap
e	B

.	
	 (a
)	

	
	

	
	

	
	

(b
)	

	 (c)
	

	
	

	
	

	
	

(d
)	

	 �
	

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re



Worked Example Your Turn

Page 243

Enlarge about (−2, 1), scale factor −2

Enlarge about (−2,−3), scale factor − ,
"

Enlarge about (0, −1), scale factor −2

Enlarge about (2, −1), scale factor − ,
"

Dr Frost 376a and 376b
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Describe the single transformation of the red object onto the 
green image

Describe the single transformation of the red object onto the 
green image

Dr Frost 377a
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�                �

! Enlargement:	Negative	Scale	Factor	
Video	108	on	www.corbettmaths.com

Question	4:	 Describe	fully	the	single	transformation	that	takes	shape	A	to	shape	B.	
	
(a)	 	 	 	 	 	 	 (b)	

	
(c)	 	 	 	 	 	 	 (d)	

	

� 	
Answers

© CORBETTMATHS 2019
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Transformations1. Describe the single transformation that 
maps shape A onto shape B.

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3

-2-3 2 3 4 5 6

Translate triangle B by the vector  ଷ
ିସ 

Label the new triangle C.

2. Describe the 2 reflections that 
map shape D onto shape E.

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3 2 3 4 5 6

3. Reflect triangle F 
in the line 𝑦 = 𝑥

Label the new triangle G.

𝑦

1-1 𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3 2 3 4 5 6
A

7 8 9

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3 2 3 4 5 6

4. Rotate shape H 
90° clockwise about (3, −3).

Label the new shape I.

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3 2 3 4 5 6

5. Describe the single transformation that 
maps shape J onto shape K.

J

0
0

1

2

3

4

5

6

7

1 2 3 4 5 6 7 8

𝑦

𝑥

8

6. Use the centre of enlargement (7, 7) to 
enlarge shape L by a scale factor of 3.

& then enlarge shape L by a scale factor of 
ଵ
ଶ

.

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3 2 3 4 5 6

7. Enlarge shape M by 
scale factor −2 with (3, 2) as 
the centre of enlargement.

Label the new shape N.
𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3-4-5 2 3 4 5 6

8. Enlarge triangle O by scale factor − ଵ
ଶ

with centre of enlargement (− 1, 3).
Label the triangle P.

B

D

E

F

H

K
L OM
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Combining Transformations

Describe as 
a single transformation:

1) Translate by 

the vector ି଻
ିସ

2) Translate by 

the vector ଼
ିସ

Describe as 
a single transformation:

1) Rotate 90° clockwise 
about the origin.

2) Translate by 

the vector ଴
ସ

Describe as 
a single transformation:

1) Rotate 180°
about the origin.

2) Reflect in the line 𝑦 = 0

Describe as 
a single transformation:

1) Reflect in 
the line 𝑥 = −1

2) Reflect in 
the line 𝑦 = −1

①
A) B)

C) D)
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Combining Transformations

Describe as 
a single transformation:

1) Rotate 180°
about (1, 0).

2) Translate by 

the vector ିଶ
ସ

Describe as 
a single transformation:

1) Reflect in the line 𝑦 = 𝑥

2) Reflect in the line 𝑥 = −1

Describe as 
a single transformation:

1) Reflect in the line 𝑦 = −𝑥

2) Reflect in the line 𝑥 = −1

Describe as 
a single transformation:

1) Reflect in the line 𝑦 = 𝑥

2) Rotate 180°
about the origin.

②
A) B)

C) D)
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T1)

T2)

How is each shape 
transformed from A to B? 

Pick only from those below.

Reflected in 𝑦 = 0

Translation  ଵଷ 

Reflected in 𝑥 = 0

Enlarged, SF = 2, (1, 4)

Rotated 180° clockwise
around (0,0)

Rotated 90° anticlockwise
around (2,3)

Enlarged, SF = 3, (-5,-5)

Translation  ିଵ
଴  

Translation  ସଶ 

Reflected in 𝑦 = 1

Translation  ିସ
ିଵ 

Translated  ଴
ିଵ 

T1)

T2)

T1) 

T2)

T1) 

T2)

T1)

T2)

T1)

T2)

A

B

A
B

B

A

A

B

B

A A

B

A B C

D E F
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Reflect in the line . = !
Are there any invariant points?

Reflect in the line . = −1
Are there any invariant points?



Worked Example Your Turn
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Rotate 180° about (1, −1)
Are there any invariant points?

Rotate 180° about (1, 0)
Are there any invariant points?
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Are there any invariant points?
Enlarge about −2, 2 , scale factor 2

Are there any invariant points?
Enlarge about −1, 2 , scale factor 3
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(c)
			E
xa
ctl
y	t
wo
	ve
rti
ce
s	a
re
	in
va
ria
nt
.	

	 Qu
es
tio
n	2

:	
He
re
	is
	tr
ian

gle
	AB

C	

Ol
ivi
a	s
ay
s	“
if	A

BC
	is
	re
Mle
cte
d	i
n	t
he
	lin

e	�
	

th
er
e	i
s	o
ne
	in
va
ria
nt
	po
int
.”	

Am
eli
a	s
ay
s	“
if	A

BC
	is
	re
Mle
cte
d	i
n	t
he
	lin

e	�
	

th
er
e	a
re
	tw

o	i
nv
ar
ian

t	p
oin

ts.
”	

Isl
a	s
ay
s	“
if	A

BC
	is
	re
Mle
cte
d	i
n	t
he
	lin

e		
�

	
th
er
e	a
re
	tw

o	v
er
tic
es
	th
at	
ar
e	i
nv
ar
ian

t.”
	

	 W
hic
h	s
tu
de
nt
	is
	in
co
rre
ct?
	Ex
pla
in	
yo
ur
	an
sw
er.
	

Qu
es
tio
n	3

:	
He
re
	is
	a	
sk
etc
h	o
f	t
ria
ng
le	
AB
C.	

De
sc
rib
e	f
ull
y	a
	si
ng
le
	tr
an
sfo
rm
ati
on
	of
	AB

C	s
o	t
ha
t	

all
	th
e	p
oin

ts	
on
	AC

	ar
e	i
nv
ar
ian

t	a
nd
	th
e	p
oin

t	B
	is
	no
t	

inv
ar
ian

t.	
	 Qu
es
tio
n	4

:	
He
re
	is
	sh
ap
e	A

BC
DE
F	

De
sc
rib
e	f
ull
y	s
in
gl
e	
tra
ns
for
ma

tio
ns
	so
	th
at	
fro
m	

th
e	s
ix	
ve
rti
ce
s:	

(a
)		o

nly
	ve
rti
ce
s	B
	an
d	C

	ar
e	i
nv
ar
ian

t.	

(b
)		o

nly
	ve
rte
x	F
	is
	in
va
ria
nt
.	

(c)
			o
nly
	ve
rti
ce
s	B
,	D
	an
d	F
	ar
e	i
nv
ar
ian

t.	

Ap
ply

x
=

−
3

y
=

−
2

x
=

1
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Purposeful Practice
�                �

! Invariant	Points	
Video	392	on	www.corbettmaths.com

	
Question	5:	 Here	is	quadrilateral	ABCD	

ABCD	is	reMlected	in	the	line		� 	
followed	by	a	reMlection	in	the	line	� 	
followed	by	a	rotation	of	180°	about		� 	

Which	of	the	vertices	are	invariant?	

	

Question	6:	 Shown	is	triangle	ABC	

ABC	is	rotated	180°	about		� 	and	then	
translated	by	the	vector	� 	

Write	down	the	coordinate	of	the	invariant	point.	

	
	

� 	

x = − 1
y = − x

(−1,	 − 1)

(−1,	2)

( 2
−4)

Answers
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