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List the integers that satisfy:
a)  −4 ≤ $ < 4
b)  −4 ≤ $ < 0

List the integers that satisfy:
a)  −3 < ( ≤ 2
b)  −7 < ( ≤ 2
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Represent on a number line:
a)  $ > −1
b)  $ ≤ 1

Represent on a number line:
a)  $ ≤ −2
b)  $ > 2
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Write down the inequality for $ shown on the number line: Write down the inequality for $ shown on the number line:
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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
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Write down the inequality for $ shown on the number line: Write down the inequality for $ shown on the number line:



Worked Example Your Turn

Page 15

Plot $ < 3 or $ > 7	on a number line Plot $ ≤ −3 or $ > 5 on a number line 
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Solve:
a)  2$ − 8 < 16
b)  2(4 − $) < 16

Solve:
a)  3$ − 9 > 27
b)  3(3 − $) > 27
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Solve:
a)  10 $ + 3 + 3 2$ + 6 < 144
b)  7 $ + 3 − 3 2$ − 6 ≥ 84

Solve:
a)  5 $ + 3 + 2 2$ − 6 ≤ 111
b)  5 $ − 3 − 2 2$ − 6 ≥ 111
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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$
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Solve:
a)  3 $ + 2 < 2 $ + 3
b)  3 $ + 8 > 3(2 − $)

Solve:
a)  7 $ − 3 ≤ 2 $ + 7
b)  3 $ − 5 ≥ 5(5 − $)
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Solve:
a)  −1 < 2$ + 3 < 9
b)  −1 ≤ 2$ + 6 < 9

Solve:
a)  −9 < 2$ + 3 < 1
b)  −9 ≤ 2$ + 6 ≤ 1
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6 says, ‘I think of a number, multiply it by 7 and then subtract 
10’.

7 says, ‘I am thinking of the same original number, but I add 5 
then multiply by 2’

If 6’s answer is greater than 7’s, what is the range of values 
they could be thinking of?

8 says, ‘I think of a number, multiply it by 5 and then subtract 
3’.

9 says, ‘I am thinking of the same original number, but I add 2 
then multiply by 3’

If 9’s answer is greater than 8’s, what is the range of values 
they could be thinking of?
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! ≤ 6 or ! > 9
7 ≤ ! ≤ 10
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Solve:
3 − $ ≤ 2 < 10 − 2$

Solve:
1 + $ < 5 ≤ 7 + 5$
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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

$

(

$

(
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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

$

(

$

(



Fluency Practice

Page 36

P
lo

tt
in

g
 L

in
ea

r 
G

ra
p

h
s 

 

(a
) 

 
(b

) 
 

𝑥 
0 

1 
2 

3 
4 

𝑥 
0 

1 
2 

3 
4 

𝑦
=
𝑥
+
1 

 
 

 
 

 
𝑦
=
8
−
𝑥 

 
 

 
 

 

𝑦
=
𝑥
+
2 

 
 

 
 

 
𝑦
=
7
−
𝑥 

 
 

 
 

 

𝑦
=
𝑥
+
3 

 
 

 
 

 
𝑦
=
6
−
𝑥 

 
 

 
 

 

 
 

(c
) 

  
(d

) 
 

𝑥 
0 

1 
2 

3 
4 

𝑥 
0 

1 
2 

3 
4 

𝑦
=
0.
5𝑥

 
 

 
 

 
 

𝑦
=
8
−
0.
5𝑥

 
 

 
 

 
 

𝑦
=
𝑥 

 
 

 
 

 
𝑦
=
8
−
𝑥 

 
 

 
 

 

𝑦
=
2𝑥

 
 

 
 

 
 

𝑦
=
8
−
2𝑥

 
 

 
 

 
 

 
 

 



Worked Example Your Turn

Page 38

Plot the graph of 2$ + ( = 8 for the values −2 ≤ $ ≤ 2 Plot the graph of 2$ − ( = 8 for the values −2 ≤ $ ≤ 2

$

(

$
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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

$

(

$

(
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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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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 
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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)
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Find the gradient of: Find the gradient of:
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Find the gradient of: Find the gradient of:
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The gradient connecting the two points (2<, 5) and (7<, 8) is 6. 
Solve for <.

The gradient connecting the two points (3<, 7) and (5<, 12) is 
6. Solve for <.
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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.
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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:
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Write in the form y= =$ + > 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 ( = =$ + > the line with:

Gradient 3	and (-intercept 4

Gradient − #
$ and (-intercept −1

Gradient "% and (-intercept 0

Gradient 0 and (-intercept −5
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Find the equation of: Find the equation of:



Worked Example Your Turn

Page 63

Find the equation of: Find the equation of:
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Find the equation of: Find the equation of:
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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
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Write the equation of the line in the form ( = =$ + > which 
passes through the points (2, 3) and (5, −9)

Write the equation of the line in the form ( = =$ + > which 
passes through the points (3, 10) and (−5, 18)
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Write the equation of the line in the form ( = =$ + > which 
passes through the points (2, −3) and (7, −5)

Write the equation of the line in the form ( = =$ + > which 
passes through the points (3, −2) and (−7, 5)
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Find where the line intercepts the axes: Find where the line intercepts the axes:

Line $-intercept (-intercept

( = 2$ + 3
( = 2$ − 3

Line $-intercept (-intercept

( = 5$ − 4
( = 5$ + 4
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Find where the line intercepts the axes: Find where the line intercepts the axes:

Line $-intercept (-intercept

( = 3 − 2$
( = 2 − 3$
2$ + 3( = 6

Line $-intercept (-intercept

( = 5 − 4$
( = 4 − 5$
5$ + 4( = 20
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Does the point (2, 9) lie on the line ( = 4$ + 1? Does the point (2, 9) lie on the line ( = 9 − 2$?
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( = 5$ + 10

<$ + @( = A

Gradient:

$ intercept:

( intercept:

Sketch:

( = 5$ + 15

<$ + @( = A

Gradient:

$ intercept:

( intercept:

Sketch:
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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

Page 75

! = #$ + & '$ + (! = ) 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
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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
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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) 
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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) 
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Write the vector 67	in column form Write the vector 67	in column form
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B = 2
3

Find 3a and draw it below 

B = 2
3

Find -2a and draw it below
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B = 2
3

C = 5
7

Find 3a – 2b

B = 2
3

C = 5
7 	

Find 4a – 3b
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Reflect in the $-axis Reflect in the $-axis
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Reflect in the (-axis Reflect in the (-axis
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Reflect in the line ( = 1

Reflect in the line $ = 3

Reflect in the line ( = 2

Reflect in the line $ = 1
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Reflect in the line ( = x Reflect in the line ( = x
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Reflect in the line ( = −$ Reflect in the line ( = −$
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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
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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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a) A point (−3, 7) is reflected in the (-axis. What is the 
image of the point after the transformation?

b) A point (−3, 7) is reflected in the $-axis. What is the 
image of the point after the transformation?

c) A point (−3, 7) is reflected in the line ( = $. What is the 
image of the point after the transformation?

d) A point (−3, 7) is reflected in the line ( = −$. What is 
the image of the point after the transformation?

a) A point (−5, 4) is reflected in the (-axis. What is the 
image of the point after the transformation?

b) A point (−5, 4) is reflected in the $-axis. What is the 
image of the point after the transformation?

c) A point (−5, 4) is reflected in the line ( = $. What is the 
image of the point after the transformation?

d) A point (−5, 4) is reflected in the line ( = −$. What is 
the image of the point after the transformation?
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Rotate 90° clockwise about the origin

Rotate 90° anticlockwise about the origin

Rotate 90° clockwise about the origin

Rotate 90° anticlockwise about the origin
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Rotate 90° clockwise about (1, −1)

Rotate 90° anticlockwise about (1, −1)

Rotate 90° clockwise about (1, −1)

Rotate 90° anticlockwise about (1, −1)
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Rotate 180° about the origin

Rotate 180° about (1, −1)

Rotate 180° about the origin

Rotate 180° about (1, −1)
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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.
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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)	
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Video	275	on	www.corbettmaths.com
Q3(g)	 	 	 	 	 	 												Q3(h)	

	
Q3(i)	 	 	 	 	 	 													
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Translate by vector "
!

Translate by vector !
&"

Translate by vector !
"

Translate by vector "
&!
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Translate by vector &!
&"

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

#

Translate by vector &"
&!

Translate by vector !
&"  and then by vector &#

%
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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.
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A point (11, −13) is translated by the vector (0, −5). What is 
the image of the point after the transformation?

A point (−2, 5) is translated by the vector (7, −3). What is the 
image of the point after the transformation?
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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
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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
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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)	

� 	

	

� 	
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! Enlargements:	Centre	of	Enlargement	
Video	104a	on	www.corbettmaths.com

Question	3:			(a)	 	 	 	 	 	 (b)	

	
(c)	 	 	 	 	 	 	 (d)	

© CORBETTMATHS 2019
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Enlarge about (−3,−3), scale factor '! Enlarge about (−1, 0), scale factor '!
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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
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! Enlargement:	Fractional	Scale	Factor	
Video	107	on	www.corbettmaths.com

	
Question	5(a)		 	 	 	 	 (b)	

	
(c)	 	 	 	 	 	 	 (d)

© CORBETTMATHS 2016
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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 − '
!
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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
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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
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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)



Fluency Practice

Page 199

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



Fluency Practice

Page 208

�
   

   
   

   
   
�

!
In
va
ria
nt
	Po
int
s	

Vi
de
o	3
92
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
AB
CD
	is
	a	
sq
ua
re
.	

	
	

(a
)		T

ra
ns
lat
e	A

BC
D	
us
ing

	ve
cto
r		
�

	

	
	

(b
)		A

re
	th
er
e	a
ny
	in
va
ria
nt
	po
int
s?
		

	
	

				
				
If	
so
,	w
hic
h	p

oin
t(s
)	a
re
	in
va
ria
nt
?	

		

Qu
es
tio
n	2

:	
AB
C	i
s	a
n	i
so
sc
ele
s	t
ria
ng
le.
	

	
	

(a
)		R

eMl
ec
t	A
BC
	in
	th
e	x
-ax
is	

	
	

(b
)		A

re
	th
er
e	a
ny
	in
va
ria
nt
	po
int
s?
		

	
	

				
				
If	
so
,	w
hic
h	p

oin
t(s
)	a
re
	in
va
ria
nt
?	

	 Qu
es
tio
n	3

:	
AB
CD
	is
	a	
re
cta
ng
le.
	

	
	

(a
)		E

nla
rg
e	A

BC
D	
by
	sc
ale
	fa
cto
r	2
,	w
ith
	

	
	

				
				
ce
nt
re
	of
	en
lar
ge
me

nt
		�

	

	
	

(b
)		A

re
	th
er
e	a
ny
	in
va
ria
nt
	po
int
s?
		

	
	

				
				
If	
so
,	w
hic
h	p

oin
t(s
)	a
re
	in
va
ria
nt
?	

Qu
es
tio
n	4

:	
AB
CD
	is
	a	
sq
ua
re
	

	
	

(a
)		R

eMl
ec
t	A
BC
D	
in	
th
e	l
ine

		�
	

	
	

(b
)		A

re
	th
er
e	a
ny
	in
va
ria
nt
	po
int
s?
		

	
	

				
				
If	
so
,	w
hic
h	p

oin
t(s
)	a
re
	in
va
ria
nt
?	

Ex
am

ple
s

W
or
ko
ut

(−3 −1
)

(−
2,2

)

y
=
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2)

(1
,	0

)

x
=

5

y
=

x

y
=

2

y
=

8

x
=

3

y
=

x
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Fluency Practice

�
   

   
   

   
   
�

!
In
va
ria
nt
	Po
int
s	

Vi
de
o	3
92
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� Qu
es
tio
n	1

:	
AB
C	i
s	a
	tr
ian

gle
.	

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:	

(a
)
No
ne
	of
	th
e	v
er
tic
es
	ar
e	i
nv
ar
ian

t.	

(b
)			
Ex
ac
tly
	on
e	v
er
tex
	is
	in
va
ria
nt
.	

(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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Fluency 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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	*T
em

pla
tes
	fo
r	W

or
ko
ut
	Q
1-
6	a
nd
	Ap

ply
	Q
5-
6	

	 Qu
es
tio
n	1

	W
or
ko
ut
		

	
	

	
Qu
es
tio
n	2

	W
or
ko
ut
	

	 Qu
es
tio
n	3

		W
or
ko
ut
		

	
	

	
Qu
es
tio
n	4

	W
or
ko
ut
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	on
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s.c
om

	 Qu
es
tio
n	5

	
	

	
	

	
	

Qu
es
tio
n	6

	

	 Qu
es
tio
n	5

	Ap
ply
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Templates
�                �

! Invariant	Points	
Video	392	on	www.corbettmaths.com

Question	6	Apply	
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