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1 Equations

Page 2

• An expression is a collection of letters and numbers with no
equals sign, for example 3𝑥 + 1

• An equation contains an equals sign and an unknown letter to
be solved, for example 3𝑥 + 1 = 10

• A formula is a relationship between two or more letters and it
contains an equals sign, for example 𝐴 = 𝑏ℎ

• An identity is an equation that is always true, no matter what
values are substituted, for example 2𝑥 + 3𝑥 = 5𝑥

Decide whether the following are an expression, an equation. a 
formula, or an identity.

𝑦 = 𝑚𝑥 + 𝑐 2𝑎 + 𝑏 3(𝑏 + 4) = 12
𝑦
5 = 6 𝑎𝑏𝑐 𝐴 = 𝜋𝑟!

𝑥𝑦 = 𝑦𝑥 2𝑥 + 4 = 12 𝑥 + 2𝑦

2𝑎 − 5𝑏 𝑥 + 𝑥 + 𝑥 𝑎 + 𝑏𝑐

5𝑥 − 6 = 46 2𝑥 + 4 𝑎! + 𝑏! = 𝑐!

3(𝑎 − 5) 𝐶 = 𝜋𝑑 2𝑥 = 𝑥 − 5

𝑠 =
𝑑
𝑡

2𝑥! = 64 𝑥 + 𝑦 = 𝑦 + 𝑥



1.1 Forming Expressions

Page 3

Form the following expressions starting from 𝑥:

4𝑥 − 5

5 − 4𝑥

𝑥
4 − 5

𝑥 − 5
4

4(𝑥 − 5)



Intelligent Practice
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Form the following expressions starting from 𝑥:

• 2𝑥 + 3

• 2𝑥 − 3

• −2𝑥 + 3

• 3 − 2𝑥

• −3 − 2𝑥

• "
!
+ 3

• "
!
− 3

• "#$
!

• "%$
!

• &"%$
!

• &"#$
!

• 2(4𝑥 − 3)

• ! &"#$
'

• ! &"#$
'

+ 6

•
(
! "#

$ %&
' %)

*



1.2 One Side
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To solve an equation means that we find the value of the 
variable(s).

Strategy: To get 𝑥 on its own on one side of the equation, we 
gradually need to ‘claw away’ the things surrounding it.

Note: In algebra, we tend to give our answers as fractions rather 
than decimals (unless asked).  And never recurring decimals. Don’t 
round also (unless asked).



Worked Example Your Turn
Solve the following equations:

4𝑥 + 17 = 43

17 + 4𝑥 = 43

Solve the following equations:

6𝑥 + 27 = 53

27 + 6𝑥 = 43
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Worked Example Your Turn
Solve the following equations:

4𝑥 − 17 = 43

17 − 4𝑥 = 43

Solve the following equations:

6𝑥 − 27 = 53

27 − 6𝑥 = 53
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   2𝑥 + 3 = 22

2)   22 = 2𝑥 + 3

3)   2𝑥 − 3 = 22

4)   4𝑥 − 3 = 22

5)   4𝑥 − 7 = 23

6)   7 − 4𝑥 = 23

7)   7 − 4𝑥 = 25

8)   7 + 4𝑥 = 25

9)   7 + 4𝑥 = −25

10)   −7 + 4𝑥 = −25

11)   −7 − 4𝑥 = −25

12)   −7 − 6𝑥 = −25

13)   −7 − 6𝑥 = −28

14)   −6𝑥 − 7 = −28

15)   6𝑥 + 7 = 28

16)   6𝑥 + 8 = 28

17)   3𝑥 + 4 = 14

18)   3𝑥 + 14 = 4



Maths Venns
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Worked Example Your Turn
Solve the following equations:

4 𝑥 + 8 = 50

4 2𝑥 + 8 = 50

Solve the following equations:

6 𝑥 − 8 = 50

6 3𝑥 − 8 = 50
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Worked Example Your Turn
Solve the following equations:

−4 2𝑥 + 8 = 50

−4 2𝑥 − 8 = 50

Solve the following equations:

−6 3𝑥 + 8 = 50

−6 3𝑥 − 8 = 50
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   2 𝑥 + 8 = 41

2)   2 𝑥 + 8 = 43

3)   2 𝑥 − 8 = 43

4)   3 𝑥 − 8 = 43

5)   3 2𝑥 − 8 = 43

6)   6 𝑥 − 4 = 43

7)   6 𝑥 − 4 = 44

8)   6 𝑥 − 4 = 48

9)   6 4 − 𝑥 = 48

10)   6 4 − 𝑥 = 50

11)   3 4 − 𝑥 = 25

12)   3 4 − 2𝑥 = 25

13)   −3 2𝑥 − 4 = 25

14)   −3 2𝑥 − 4 = −25

15)   −5 2𝑥 − 4 = −25

16)   −5 −2𝑥 − 4 = −25

17)   5 −2𝑥 − 4 = −25

18)   6 −2𝑥 − 4 = −26



Worked Example Your Turn
Solve the following equations:

8 𝑥 + 3 + 3 2𝑥 + 6 = 84

8 𝑥 + 3 − 3 2𝑥 − 6 = 84

Solve the following equations:

3 𝑥 − 3 + 4 2𝑥 − 6 = 110

3 𝑥 − 3 − 4 2𝑥 − 6 = 110

Page 13



Fluency Practice
Solve the following equations using the balancing method:

1)   2 𝑥 + 3 + 4 𝑥 + 1 = 22

2)   7 𝑥 − 3 + 5 𝑥 + 2 = 37

3)   3 𝑥 − 2 + 2 𝑥 − 5 = 14

4)   2 2𝑥 − 1 − 4 3𝑥 − 1 = 18

5)   5 2𝑥 + 3 − 6 𝑥 − 1 = 29

6)   4 5𝑥 − 2 − 6 3𝑥 − 1 = 12



1.3 Both Sides
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• Collect the variable terms (i.e. the terms involving 𝑥) on one side 
of the equation, and the ‘constants’ (i.e. the individual numbers) 
on the other side.

• Collect the variable terms on the side of the equation where 
there’s more of them (and move constant terms to other side).



Balancing
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• We eliminate the variable from the side with the smaller 
number of the variable.

• We eliminate the variable by applying the inverse to both sides.

Which side do you eliminate the variable from?
How would you balance both sides?

• 3𝑥 + 4 = 2𝑥 + 6

• 2𝑥 + 4 = 3𝑥 + 6

• 2𝑥 − 4 = 3𝑥 − 6

• 4 − 2𝑥 = 3𝑥 − 6

• 4 − 2𝑥 = 6 − 3𝑥



Questions
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Which side do you eliminate the variable from?
How would you balance both sides?

1)   2𝑥 + 5 = 𝑥 + 8

2)   𝑥 + 8 = 2𝑥 + 5

3)   8 − 𝑥 = 2𝑥 + 5

4)   8 − 𝑥 = 2𝑥 − 5

5)   𝑥 + 8 = 2𝑥 − 5

6)   2𝑥 + 8 = 4𝑥 + 5

7)   2𝑥 + 8 = 5 − 4𝑥

8)   8 − 2𝑥 = 5 − 4𝑥

9)   8 − 2𝑥 = −4𝑥 + 5

10)   8 − 2𝑥 = 4𝑥 + 5



Worked Example Your Turn
Solve the following equations:

5𝑥 + 7 = 2𝑥 + 31

2𝑥 − 23 = 7 − 𝑥

Solve the following equations:

5𝑥 + 7 = 3𝑥 + 23

2𝑥 − 23 = 12 − 3𝑥
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Fluency Practice
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   5𝑥 + 7 = 2𝑥 + 13

2)   9𝑥 + 5 = 7𝑥 + 15

3)   7𝑥 + 3 = 2𝑥 + 28

4)   10𝑥 + 19 = 9𝑥 + 9

5)   7𝑥 + 33 = 4𝑥 + 18

6)   3𝑥 + 85 = 12𝑥 + 4

7)   2𝑥 + 21 = 6𝑥 + 5

8)   6𝑥 + 11 = 3𝑥 − 4

9)   6𝑥 + 19 = 10𝑥 − 5

10)   8𝑥 − 7 = 3𝑥 − 32

11)   7 − 2𝑥 = 23 − 4𝑥

12)   2 − 5𝑥 = 110 − 14𝑥

13)   3 − 6𝑥 = 7 − 2𝑥

14)   17 − 18𝑥 = 81 − 10𝑥

15)   2𝑥 + 3 = 10 + 2𝑥



Maths Venns

Page 21



Worked Example Your Turn
Solve the following equations:

3 𝑥 + 2 = 2(𝑥 + 3)

3 𝑥 + 5 − 7 = 2(𝑥 + 2)

Solve the following equations:

9 𝑥 − 3 = 4(𝑥 + 7)

7 𝑥 + 6 − 7 = 4(𝑥 + 2)
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Fluency Practice
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   3 𝑥 + 3 = 3(2𝑥 − 4)

2)   2 3 + 𝑥 = 3(2𝑥 − 4)

3)   −2 3 + 𝑥 = 3(2𝑥 − 4)

4)   −2 3 + 𝑥 = −3(2𝑥 − 4)

5)   −3 3 − 𝑥 = 3(2𝑥 − 4)

6)   3 −3 − 𝑥 = 6(2𝑥 − 4)

7)   3 𝑥 − 5 − 5 = 5(𝑥 + 6)

8)   7 𝑥 + 6 − 1 = 4(𝑥 + 2)

9)   6 𝑥 + 2 = 24 − 3(𝑥 − 5)

10)   5 6 − 𝑥 − 3 = 5 − 3(𝑥 − 2)



Extension
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1.4 Fractions
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In general, when solving an equation, we should multiply by the
denominator of any fraction, so that we no longer have any
fractions lurking about.



Worked Example Your Turn
Solve the following equations:

𝑥
3 + 12 = 49

𝑥 + 12
3 = 49

Solve the following equations:

𝑥
6 − 12 = 49

𝑥 − 12
6 = 49
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Fluency Practice
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   "
!
+ 4 = 41

2)   "%(
!
= 41

3)   "#(
!
= 41

4)   "#(
$
= 41

5)   "
$
− 8 = 41

6)   8 − "
$
= 41

7)   8 − "
$
= 43

8)   (#+
$
= 43

9)   (#"
#$

= 43

10)   "#(
$
= 43

11)   − "#(
$
= 43

12)   "#(
$
= −43

13)   "#,)
)

= −43

14)   "
)
− 16 = −43

15)   #"
)
− 16 = −43

16)   "
#)
− 16 = −43

17)   − "
)
− 16 = −43

18)   − "
)
− 20 = −50



Worked Example Your Turn
Solve the following equations:

2𝑥
3
+ 12 = 49

2𝑥 + 12
3 = 49

Solve the following equations:

5𝑥
6
− 12 = 49

5𝑥 − 12
6 = 49
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Fluency Practice
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   !"
$
+ 4 = 41

2)   !"%,!
$

= 41

3)   !"#,!
$

= 41

4)   !"#,!
'

= 41

5)   !"
'
− 12 = 41

6)   !"
'
− 12 = 42

7)   12 − !"
'
= 42

8)   ,!#!"
'

= 42

9)   ,!#)"
'

= 42

10)   ,!#)"
'

= 43

11)   ,!#)"
*

= 43

12)   &#!"
$

= 43

13)   #&#!"
$

= 43

14)   #&#!"
#$

= 43

15)   &%!"
$

= 43

16)   − &%!"
$

= −43

17)   −4 + !"
$
= −43

18)   −43 + !"
$
= −4



Worked Example Your Turn
Solve the following equation:

3
𝑥
+ 2 = 6

3
𝑥 + 2 = 6

Solve the following equation:

15
𝑥
− 2 = 6

15
𝑥 − 2 = 6
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Intelligent Practice
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Solve the following equations using the balancing method:

1)   !
"
− 6 = 9

2)   !
"
− 7 = 9

3)   $
"
− 7 = 9

4)   $
"
+ 7 = 9

5)   7 + $
"
= 9

6)   7 − $
"
= 9

7)   $
"#,

= 9

8)   $
!"#,

= 9

9)   $
!("#,)

= 9

10)  !
$("#,)

= 9



Worked Example Your Turn
Solve the following equations:

3𝑥 + 6
2

= 𝑥 + 3

3𝑥 + 6
𝑥 + 3 = 2

Solve the following equations:

9𝑥 − 27
4

= 𝑥 + 7

7𝑥 − 21
𝑥 + 7 = 2
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Fluency Practice
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1.5 Cross Multiplication
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You can cross multiply to solve equations which are in the form:
𝑎
𝑏 =

𝑐
𝑑

Are the following equations ready to be cross multiplied?

• !"
$
= '

*

• !"
$
+ 1 = '

*

• !"
$
+ 1 = 5

• !"%,
$

= 5

• $
!"%,

= '
"



Questions
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Are the following equations ready to be cross multiplied?

1)   "
'
+ 2 = &

'

2)   !"
'
+ 2 = &

'

3)   "
'
= &

'

4)   !"
'
= &

'

5)   "
'
= 4

6)   "
'
+ 2 = 4

7)   "%!
'
= 4

8)   !"
'
+ 1 = &

'

9)   '
!"
+ 1 = &

'

10)   '
!"%,

= &
'

11)   '
!"
+ 1 = &

'"

12)   '
!"%,

= &
'"



Worked Example Your Turn
Solve the following equations:

𝑥
5
=
3
2

𝑥 + 1
5 =

3
2

Solve the following equations:

2𝑥
5
=
3
2

2𝑥 + 1
5 =

3
2
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Fluency Practice
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Intelligent Practice
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Solve the following equations using cross multiplication:

1)   "
/
= $

!

2)   !"
/
= $

!

3)   !"
/
= $

,&

4)   !"
,&
= $

,&

5)   !"
,&
= $

/

6)   ,&
!"
= /

$

7)   ,&
!"%,

= /
$

8)   ,&
!"#,

= /
$

9)   /
!"#,

= /
$

10)   !"#,
/

= /
$

11)   !"#,
)

= /
$

12)   ,#!"
)

= /
$



Worked Example Your Turn
Solve the following equations:

3𝑥 − 4
5

=
𝑥 + 4
3

4
2 − 3𝑥 =

5
6 − 2𝑥

Solve the following equations:

𝑥 + 4
7

=
𝑥 − 4
3

4
2 + 3𝑥 =

5
6 + 2𝑥
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Fluency Practice
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Fluency Practice
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Solve the following equations using the balancing method:

1)   $"#'
'

= !"%&
/

2)   &"#,
$

= $"#!
!

3)   ! "%$
'

= $"#!
!

4)   ,&
!"#,

= /
$"#!

5)   )
!"#,

= /
$"#!

6)   )
,#!"

= ,!
/"#,&

7)   $
/"#,

= '
,$#,&"



Extension
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1.6 Forming and Solving Equations
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Worked Example Your Turn
I think of a number. I multiply 
the number by 6 then subtract 
3. The result is 15. What was my 
original number?

I think of a number. I multiply 
the number by 4 then subtract 
5. The result is 27. What was my 
original number?
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Worked Example Your Turn
𝐴 is 𝑥 years old.
𝐵 is 3 years older than 𝐴.
𝐶 is twice as old as 𝐴.
The sum of the ages of 𝐴, 𝐵 and 
𝐶 is 51.
What are their ages?

𝐴 is 𝑥 years old.
𝐵 is 3 years younger than 𝐴.
𝐶 is three times as old as 𝐴.
The sum of the ages of 𝐴, 𝐵 and 
𝐶 is 57.
What are their ages?

Page 48



Fluency Practice
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Fluency Practice
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Fluency Practice
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Hint:
Three consecutive 
numbers can be written 
as 𝑛, 𝑛 + 1, 𝑛 + 2



Worked Example Your Turn
Find 𝑥 Find 𝑥
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𝑥 − 24°
2𝑥 + 51°

𝑥 + 60°
7𝑥 + 24°



Worked Example Your Turn
Find 𝑥 Find 𝑥
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6𝑥 − 11°7𝑥°

3𝑥 + 3°

10𝑥 − 3°

10𝑥 + 13°



Worked Example Your Turn
Find 𝑥 Find 𝑥
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7𝑥°

5𝑥 + 18°

3𝑥°

5𝑥 − 70°



Worked Example Your Turn
Find 𝑥 Find 𝑥
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10𝑥 + 3°8𝑥 + 13°

3𝑥 + 59°

6𝑥 − 10°5𝑥 + 2°

4𝑥 + 8°



Fluency Practice
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Hint:
Angles in a pentagon 
add up to 540°



Worked Example Your Turn
The perimeter of the rectangle 
is equal to 72 square units. Find 
𝑥.

The perimeter of the rectangle 
is equal to 72 square units. Find 
𝑥.
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2𝑥 + 3

𝑥

4𝑥 + 6

𝑥



Worked Example Your Turn
The perimeter of the isosceles 
triangle is equal to 34 square 
units. Find 𝑥.

The perimeter of the isosceles 
triangle is equal to 34 square 
units. Find 𝑥.
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3𝑥 − 1

𝑥 + 1

𝑥 + 9

𝑥 + 1



Fluency Practice
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Worked Example Your Turn
Find 𝑥 and 𝑦 Find 𝑥 and 𝑦

Page 60

5𝑥 − 7

2𝑥 − 1

𝑦 + 8 3𝑦 − 4

2𝑥 + 9

4𝑥 − 3

3𝑦 − 8 𝑦 + 12



Worked Example Your Turn
Find 𝑥 Find 𝑥
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7𝑥 + 3 4𝑥 + 18 5𝑥 + 2 2𝑥 + 14



Question
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Question
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Question
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Extension

Page 65



1.7 Review and Problem Solving
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Fluency Practice
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2 Volume and Surface Area
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2.1 3D Shapes
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Prisms
Cross-Section
It is the shape made when a solid is cut through parallel to the 
base.

Prisms
A prism is a 3D shape which has the same cross-section along its 
length.
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2.2 Drawing Prisms and Other 3D Solids
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3D Sketching
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Fluency Practice
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Extension
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2.3 Edges, Faces and Vertices
Faces
A face is a flat or curved surface on a 3D shape.

Edges
An edge is where two faces meet.

Vertices
A vertex is a corner where edges meet. The plural is vertices.
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Fluency Practice
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Fluency Practice
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Extension
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2.4 Platonic Solids
A Platonic Solid is a 3D solid where all faces are the same regular 
polygon.

Page 80

Name Each Face Diagram Faces Edges Vertices

Cube Square 6 12 8

Tetrahedron Triangle 4 6 4

Octahedron Triangle 8 12 6

Dodecahedron Pentagon 12 30 20

Icosahedron Triangle 20 30 12



2.5 Euler’s Polyhedral Formula
For each, calculate 𝑣 − 𝑒 + 𝑓. What do you notice?

The value is always 2!

Euler’s Polyhedral Formula:
𝒗 − 𝒆 + 𝒇 = 𝟐

Note: A polyhedron is a 3D shape with flat faces and straight edges.
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2.6 Nets
A net shows what a 3D solid could look like if ‘unfolded’ and laid 
out flat
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Extension

Page 87



Extension

Page 88

Which four of these are not real nets of a cube?



Maths Venns
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2.7 Volume of a Cuboid
Volume is the amount of space an object takes up.
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Worked Example Your Turn
Calculate the volume: Calculate the volume:
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8cm

6cm

10cm
10cm

6cm

8cm



Intelligent Practice
Calculate the volume. 
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Question 1 Question 2 Question 3

Question 4 Question 5 Question 6

Question 7 Question 8

4cm

4cm
5cm

4cm

8cm
5cm

5cm

8cm
4cm

50cm

80cm
40cm

25cm

40cm
20cm

25cm

4cm
200cm

25cm

4cm
200cm

2.5cm

0.4cm
20cm



Fluency Practice
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Fluency Practice
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Extension
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Extension
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Puzzles
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2.8 Surface Area of a Cuboid
Surface Area is the total area across the surface.
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Worked Example Your Turn
Calculate the total surface area: Calculate the total surface area:
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Intelligent Practice
Calculate the total surface area. 
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Question 1 Question 2 Question 3

Question 4 Question 5 Question 6

Question 7 Question 8

4cm
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Fluency Practice
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Extension
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Maths Venns
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Maths Venns
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Maths Venns
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2.9 Area Recap
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• Area of a rectangle = base x height
A = b x h

• Area of a parallelogram = base x perpendicular height
A = b x h

• Area of a triangle = base x perpendicular height
2

A =
b x h
2

• Area of a trapezium = sum of parallel sides
2 x perpendicular height

A =
a+b
2

× ℎ



Worked Example Your Turn
Calculate the area of the shape 
below:

Calculate the area of the shape 
below:
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3cm

7cm

8cm

3cm

3cm

6cm

9cm

3cm



Worked Example Your Turn
Calculate the area of the 
parallelogram below:

Calculate the area of the 
parallelogram below:
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9cm

8cm6cm

9c
m
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6cm



Worked Example Your Turn
Calculate the area of the 
triangle below:

Calculate the area of the 
triangle below:
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9cm

8cm6cm

9c
m8cm

6cm



Worked Example Your Turn
Calculate the area of the 
trapezium below:

Calculate the area of the 
trapezium below:
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Fluency Practice
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Area Practice



2.10 Volume of a Prism
Volume is the amount of space an object takes up.

A prism is a 3D shape that has a constant cross-section along its 
length.

Before finding the volume of a prism, you first have to identify its
cross-section  and its  length.

Volume of a prism = Area of cross-section × length
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Worked Example Your Turn
Calculate the volume of the 
triangular prism:

Calculate the volume of the 
triangular prism:
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6 𝑐𝑚

5 𝑐𝑚

4 𝑐𝑚

4
𝑐𝑚

12 𝑐𝑚

10 𝑐𝑚

8 𝑐𝑚

8
𝑐𝑚



Worked Example Your Turn
Calculate the volume of the 
parallelepiped:

Calculate the volume of the 
parallelepiped:
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4 𝑐𝑚
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8
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Worked Example Your Turn
Calculate the volume of the 
trapezium prism:

Calculate the volume of the 
trapezium prism:
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Worked Example Your Turn
Calculate the volume of the L-
shaped prism:

Calculate the volume of the L-
shaped prism:
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4 𝑐𝑚
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Fluency Practice
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Fluency Practice
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Fluency Practice

Page 119



Extension

Page 120



Fluency Practice
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Extension
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2.11 Surface Area of a Prism
Surface Area is the total area across the surface.

A prism is a 3D shape that has a constant cross-section along its 
length.
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Worked Example Your Turn
Calculate the surface area of the 
triangular prism:

Calculate the surface area of the 
triangular prism:
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6 𝑐𝑚

5 𝑐𝑚

4 𝑐𝑚

4
𝑐𝑚
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10 𝑐𝑚

8 𝑐𝑚

8
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Worked Example Your Turn
Calculate the surface area of the 
parallelepiped:

Calculate the surface area of the 
parallelepiped:
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5 𝑐𝑚

4 𝑐𝑚

4
𝑐𝑚
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8
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Worked Example Your Turn
Calculate the surface area of the 
trapezium prism:

Calculate the surface area of the 
trapezium prism:
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6 𝑐𝑚

5 𝑐𝑚

4 𝑐𝑚

2 𝑐𝑚

4
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10 𝑐𝑚
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Worked Example Your Turn
Calculate the surface area of the 
L-shaped prism:

Calculate the surface area of the 
L-shaped prism:
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Extension
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2.12 Circles Recap
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• Circumference = π x diameter
C = π x d

• Area = π x radius2
A = π x r2



Worked Example Your Turn
Calculate the circumference of 
the circle below:

Calculate the circumference of 
the circle below:
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4cm 8cm



Worked Example Your Turn
Calculate the area of the circle 
below:

Calculate the area of the circle 
below:
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4cm 8cm



Fluency Practice
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Circumference and Area



2.13 Volume of a Cylinder
Volume is the amount of space an object takes up.

A cylinder is just a prism with a circular cross-section.

Volume of Cylinder = Area of Circle × Height

Volume of Cylinder = 𝝅𝒓𝟐𝒉
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ℎ

𝑟



Worked Example Your Turn
Calculate the volume of the 
following cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.

Calculate the volume of the 
following cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.
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10 cm

3 cm

20 cm

6 cm



Worked Example Your Turn
Calculate the volume of the 
following cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.

Calculate the volume of the 
following cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.
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10 cm

6 cm

20 cm

24 cm



Worked Example Your Turn
Calculate the volume of the 
following half cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.

Calculate the volume of the 
following half cylinder. Give your 
answer in terms of 𝜋 and to 1
decimal place.

Page 140

10 cm

6 cm

20 cm

12 cm



Intelligent Practice
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Fluency Practice
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Fluency Practice
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Extension
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Extension
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2.14 Surface Area of a Cylinder
Surface Area is the total area across the surface.

A cylinder is just a prism with a circular cross-section.

Curved Surface Area of Cylinder = 𝟐𝝅𝒓𝒉

Total Surface Area of Cylinder = 𝟐𝝅𝒓𝒉 + 𝟐𝝅𝒓𝟐
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ℎ

𝑟



Worked Example Your Turn
Calculate the curved surface 
area of the following cylinder. 
Give your answer in terms of 𝜋
and to 1 decimal place.

Calculate the curved surface 
area of the following cylinder. 
Give your answer in terms of 𝜋
and to 1 decimal place.
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10 cm

3 cm

20 cm

6 cm



Worked Example Your Turn
Calculate the total surface area 
of the following cylinder. Give 
your answer in terms of 𝜋 and 
to 1 decimal place.

Calculate the total surface area 
of the following cylinder. Give 
your answer in terms of 𝜋 and 
to 1 decimal place.
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10 cm

3 cm

20 cm

6 cm



Worked Example Your Turn
Calculate the total surface area 
of the following cylinder. Give 
your answer in terms of 𝜋 and 
to 1 decimal place.

Calculate the total surface area 
of the following cylinder. Give 
your answer in terms of 𝜋 and 
to 1 decimal place.
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10 cm

6 cm

20 cm

24 cm



Worked Example Your Turn
Calculate the curved surface 
area of the following half 
cylinder. Give your answer in 
terms of 𝜋 and to 1 decimal 
place.

Calculate the curved surface 
area of the following half 
cylinder. Give your answer in 
terms of 𝜋 and to 1 decimal 
place.
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10 cm

6 cm

20 cm

12 cm



Worked Example Your Turn
Calculate the total surface area 
of the following half cylinder. 
Give your answer in terms of 𝜋
and to 1 decimal place.

Calculate the total surface area 
of the following half cylinder. 
Give your answer in terms of 𝜋
and to 1 decimal place.
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10 cm

6 cm

20 cm

12 cm



Intelligent Practice
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Fluency Practice
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Extension
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2.15 Review and Problem Solving
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Cuboid Surface Area
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Cornflakes
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Kellogg’s Corn Flakes 
Investigation 

 
Which size is the most eco-friendly? 

 
Which size gives the best value,  

and by how much? 
 

 

Kellogg’s Corn Flakes come in various sizes of box.  The main ones are listed below.   
Use the measurements given for each type to calculate the volume and surface area.   
 
Box Size Weight (g) Cost Height Width Depth Volume Surface Area 
 
Small 

 
250 

 
£1.39 

 

 
25cm 

 
19cm 

 
5.5cm 

  

 
Medium 

 
500 

 
£1.98 

 

 
29.5cm 

 
23cm 

 
7cm 

  

 
Large 

 
750 

 
£2.68 

 

 
35cm 

 
24.5cm 

 
9cm 

  

Remember: 
x To calculate volume, multiply all 3 dimensions together.   
x To calculate surface area, find the area of all 6 faces and add them together.   

 
1. How much cardboard per gram of cornflakes does the most efficient box use?   
 
 
 
 
2. Which box gives the best value (most cornflakes for your money)? 
 
 
 
 
3. If you planned to make a 1500g box of cereal by doubling one of the dimensions of  
 the 750g box, which dimension would you double to minimise the surface area, 

and what would the resulting surface area of the box be? 
 
 
Extension: If you could choose the dimensions of your 1500g box, how would you 
minimise surface area?  If you could choose any shape whatsoever, what would be best? 



Fuel Tank

Page 158

Volume and Surface Area 
 
An underground fuel storage unit is designed as shown: 
 

 
 
Task 1 
Diesel costs around £1200 per cubic metre.  Calculate how much it would cost 
to fill this storage unit completely.   
 
 
 
Task 2 
The tank is to be constructed from sheets of stainless steel at a cost of £25 per 
square metre.  Draw a set of scale drawings for each plate required, and 
calculate the total cost of the stainless steel.   
 
 
 
Task 3 
A welder is employed to put the tank together.  He charges £30 per metre for 
welding stainless steel seams.  Calculate the total cost of welding the tank 
together.   
  


