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Single brackets

Q1
M237

Q2
M792

Expand and fully simplify

a) 7 (5b − 3) + 9

b) 4 (3m + 7) + 5m + 8

c) 3 (5y + 8) − 4(2 + y )

b) 5 (2n − 3)

c) d  (d + 8)

Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Expand 

a) 4 (x + 5)



Angles

Q1
M502

Answer:

Answer:

Answer:

Q2
M502

Answer:

Answer:

Answer:
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∘

∘

∘

What type of angle is

a) ?A CB

b) ?B AC

c) ?C BA

How many degrees ( ) are there in a∘

a) full turn?

b) half turn?

c) quarter turn?



Angles

Q3
M541

Answer:

Q4
M541

Answer: a) b)

Q5
M780

Answer:
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∘

∘

Which of the following is the best estimate for this angle?
15 85 90 105 180∘ ∘ ∘ ∘ ∘

a) What type of angle is marked in the diagram?
b) Estimate the size of the marked angle.

Use a protractor to measure the size of the angle below to the nearest degree.



Angles

Q6
M780

Answer:

Q7
M780

Answer:
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∘

∘

Use a protractor to measure the size of the angle below to the nearest degree.

Use a protractor to work out the size of the angle below to the nearest degree.



Angles

Q8
M331

Q9
M331
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In the space below, use a ruler and protractor to draw an angle of 70∘

In the space below, use a ruler and protractor to draw an angle of 130∘



Finding unknown angles

Q1
M818

Answer:

Q2
M818

Answer:

Q3
M163

Answer:
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∘

∘

Work out the size of angle .r

What is the size of angle ?g

Write down the two pairs of vertically opposite angles in the diagram below.



Finding unknown angles

Q4
M163

Answer:

Q5
M351

Answer:

Q6
M351

Answer:
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∘

∘

∘

What is the size of angle ?
Give your answer in degrees .

r

( )∘

Find angle  in the triangle below.c

In this triangle, angles  and  are the same size.
What is the size of angle ?

b c

b



Theoretical probability

Q1
M655

Answer: X:  Y:  Z:

Answer: W:

Q2
M655

Answer:
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A probability scale is shown below.

a) Which of the following words should replace each of X, Y and Z?

Likely, Certain, Impossible, Unlikely, Evens

b) What value should replace W?

Choose the correct word to describe the probability of this fair spinner landing on a number
greater than .2



Theoretical probability

Q3
M941

Answer:

Q4
M938

Answer:

Answer:

Q5
M755

Answer:
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The arrow on this fair spinner is spun. What is the probability that it stops on a shaded
section? Give your answer as a fraction in its simplest form.

There are  marbles in a bag.  of them are green.
What is the probability of picking a green marble at random from this bag?
Write your answer as

10 3

a) a fraction

b) a decimal

Nyla owns  films.
 of her films are romance films.

She chooses one of her films at random.
What is the probability that it is not a romance film?
Give your answer as a fraction in its simplest form.

13
9



Theoretical probability

Q6
M755

Answer:

Q7
M755

Answer:

Q8
M755

Answer:

Page 29 © Sparx limited

A bag contains  blue,  green and  purple counters.
One counter is picked at random.
What is the probability that the counter is green or purple?
Give your answer as a fraction.

4 5 2

A company has  employees. Each person travels to work using only one type of transport.

The probability that an employee chosen at random cycles to work is .

The probability that they walk to work is .
What is the probability that an employee chosen at random either cycles or walks to work?
Give your answer as a fraction in its simplest form.

25
​25

6

​25
12

The table below shows the probability that a random letter on a page in a book will be a
vowel (A, E, I, O or U). What is the probability that a random letter is not a vowel? Give your
answer as a decimal.



Theoretical probability

Q9
M755

Q10
M718

Answer:

Q11
M718

Answer:
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Which two of the events below are mutually exclusive if a fair six-sided dice is rolled once?

The diagram below shows all the possible outcomes of flipping a fair coin and spinning a fair
spinner with three equal sections.
What is the probability of the outcome being tails and 3?
Give your answer as a fraction in its simplest form.

Maisy rolls two fair 6-sided dice. She multiplies together the two numbers rolled on the dice
to get a score.
What is the probability that Maisy's score is greater than ?
Give your answer as a fraction in its simplest form.

19



Theoretical probability

Q12
M718

Answer:
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The diagram shows two fair spinners.

a) Draw a sample space diagram to show all the possible outcomes of spinning both of the
spinners.

b) What is the probability that at least one spinner lands on 4?
Give your answer as a fraction in its simplest form.
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Term-to-term rules

Q1
M381

The term-to-term rule for the sequence below is ‘add 10’

Work out the next two terms in the sequence.

Q2
M381

Q3
M241

Part of an arithmetic sequence is shown below.

Work out the first and fifth terms in the sequence.

A sequence of patterns is made by adding the same number of dots each time.

Draw in the missing patterns of this sequence.

7 17 27 37

22 10 -2

Pattern

Pattern 
number 1 2 3 4 5 ...

...
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The n th  term rule of a sequence is 8n + 4

a) Work out the first three terms of this sequence.

Position-to-term rules

Q1
M166

Answer:

Q3
M991

The start of an arithmetic sequence is shown below.

What is the n th  term rule for this sequence?

Answer:

1 4 7 10

Answer: , ,

b) Work out the 17 th term of this sequence.

Q2
M991

The start of an arithmetic sequence is shown below.

What is the n th  term rule for this sequence?

Answer:

9 18 27 36
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Q4
M866

Answer:

A sequence of patterns is made by adding the same number of squares each time.

What is the expression for the number of squares in the n th  pattern?

Q5
M866

A sequence of patterns is made by adding the same number of dots each time.

What is the expression for the number of dots in the n th  pattern?

Answer:

1 2 3 ...

...

Pattern 
number

Pattern

1 2 3 ...

...

Pattern 
number

Pattern

Position-to-term rules
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Area and circumference

Q1
M595

Match each definition with its part of a circle.

Radius

Diameter

Circumference

b)

c)

The distance around the edge of a circle

A straight line from the centre of a circle to a
point on the edge of the circle

A straight line between two points on the
edge of a circle that goes through the centre
of the circle

Answer:

Q2
M595

Q3
M595

The circle below has a diameter of 28 mm.

Work out the radius of the circle.

For each of the diagrams, write down whether it shows a chord, segment, tangent
or sector. 

28 mm

mmNot drawn accurately

Answer: 
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Area and circumference

Q4
M169

Work out the circumference of the circle below.

Give your answer to 1 decimal place.

Answer:

Answer:

Answer:

27 cm

8.2 cm

Q5
M169

The radius of the circle below is 8.2 cm

a) Work out the diameter of the circle. Give your answer to 1 d.p.

b) Work out the circumference of the circle. Give your answer to 1 d.p.

cm

cm

cm

Not drawn accurately

Not drawn accurately
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Area and circumference

Q6
M231

Calculate the area of the circle below.

Give your answer to 1 decimal place.

Calculate the area of the circle below.

Give your answer to 1 decimal place.

Answer:

Answer:

Answer:

7 cm

21 m

48 cm

Q7
M231

Q8
M231

Calculate the area of the semicircle below.

Give your answer to 1 decimal place.

cm2

cm2

m2

Not drawn accurately

Not drawn accurately

Not drawn accurately
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Standard form and ordinary numbers

Q1
M719

Answer:

Answer:

Answer:

Answer:

Answer:

Q3
M719

Q2
M719

Circle all of the values below that are written correctly in standard form.

a) Write 68 000 in standard form.

b) Write 6050 in standard form.

a) Write 8 x 10   as an ordinary number.

b) Write 3.9 x 10   as an ordinary number.

c) Write 7.041 x 10   as an ordinary number. 

4

5

5

7.7 × 106 16 × 103

2.5 × 1042.5 million

0.8 × 102

140,000,000
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Standard form and ordinary numbers

Q4
M678

Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Q6
M678

Q5
M678

A scientist calculates that the thickness of a piece of paper is 1.09 x 10   m.

Write this thickness as an ordinary number.

a) Write 0.0009 in standard form.

b) Write 0.062 in standard form.

c) Write 0.00807 in standard form.

-2

-5

-4

a) Write 2.6 x 10   as an ordinary number.

b) Write 4.017 x 10   as an ordinary number.

m
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Venn diagrams

Q1
M829
M419

A group of students were asked what pets they 
own. The results are shown in the Venn 
diagram.

a) How many students own a dog?

b) How many students own a dog and a 
hamster?

c) Work out the probability that a student 
chosen at random owns a hamster.

A group of students were asked what 
musical instrument they play. The results 
are shown in the Venn diagram.

How many students

Answer:

Answer:

Answer:

Answer:

Answer:

a) play the guitar?

Work out the probability that a student chosen at 
random

b) plays the recorder but not the guitar?

c) does not play the guitar.

Answer:

Q2
M829
M419

Own a hamsterOwn a dog

Lily
Stanley

Reva
Eli

Imogen

Heath
Ollie
Ben

Zoe

Plays the guitarPlays the recorder

9
3

57
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Nets

Q1
M767

What is the mathematical name for each 3D shape?

Answer:Answer: Answer:

Answer:Answer: Answer:

Q2
M767

Answer:

Here is a 3D shape.

a) What is the mathematical name for this 3D shape?

b) How many faces does the shape have?

c) How many edges does the shape have?

d) How many vertices does the shape have?

Answer:

Answer:

Answer:
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Nets

Q3
M767

Q4
M518

Match each 3D shape to its net.

Circle the two correct nets of a cube.

Q5
M518

Sketch a net of the 3D shape below.
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Nets

Q6
M518

Draw an accurate net of the prism below.

1 cm

5 cm

2 cm

6 cm
4 cm

3 cm
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Surface area

Q1
M884

The net of a cube is shown below.

Work out the surface area of the cube.

The net of a cuboid is shown below.

Work out the surface area of the cuboid.

9 mm

4 cm

5 cm

2 cm

2 cm

Answer:

Q2
M884

Answer:

Not drawn accurately

Not drawn accurately

cm2

mm2
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Surface area

Q3
M884

Q4
M534

Answer:

A square based pyramid and its net are shown below. All of its triangular faces are 
identical.

Work out the surface area of the pyramid.

Answer:

Not drawn accurately

3 cm

5 cm

Work out the surface area of the cube below.

3.7 cm

Not drawn accurately

cm2

cm2
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Surface area

Q5
M534

Q6
M661

Answer:

Work out the surface area of the cuboid below.

Answer:

Not drawn accurately

9.4 m 12 m

4.6 m

Work out the surface area of the triangular prism below.

5 cm

12 cm

16 cm13 cm

Not drawn accurately

m2

cm2
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Surface area

Q7
M661

Q8
M661

The prism below has a cross-sectional area of 31 cm

Calculate the total surface area of the prism.

2 cm

8 cm

Answer:

Answer:

Not drawn accurately

2

A cuboid has a length of 9 cm, a width of 20 cm and a height of 16 cm.

What is the surface area of the cuboid?

cm2

cm2
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Volume

Q1
M765

Calculate the volume of the cuboid below.

Calculate the volume of the cube below.

8 cm

5 cm
2 cm

8 m

Q2
M765

Q3
M765

Answer:

Answer:

Not drawn accurately

Not drawn accurately

The cuboid below has a height of 21 mm and a width of 9 mm. 
It has a volume of 2457 mm.

Work out the unknown length of the cuboid.

?

21 mm

9 mm

Answer:Not drawn accurately

cm3

mm

m3
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Volume

Q4
M722

The cross-section of the prism below is a compound shape formed from two rectangles.

Work out the volume of the prism.

Work out the volume of the triangular prism below.

5 m

11 m

8 m

6 m

9 m

15 cm

4 cm

8 cm

7 cm

3 cm

Q5
M722

Answer:

Answer:

Not drawn accurately

Not drawn accurately

cm3

m3
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Volume

Q6
M465

Q7
M465

Circle all of the units of volume below.

Answer: 

Answer: 

Answer: 

Answer: 

Answer: 

Answer: 

Convert

a) 4.1 cm   to mm

b) 83 000 cm   to m

c) 43 mm   to cm

d) 59 000 m   to km

e) 0.0033 m   to cm

f)  0.0382 km   to m 

cubic metrekg3

g2

cm3

m2

3 3

3 3

3 3

3 3

3 3

3 3

mm3

m3

cm3

km3

cm3

m3



Finding unknown angles

Q1
M679

Answer:

Q2
M679

Answer:

Q3
M319

Answer:
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∘

∘

∘

Find the size of angle .x

What is the size of angle  in the quadrilateral below?y

Find the value of angle .c



Finding unknown angles

Q4
M606

Answer:

Answer:

Q5
M606

Answer:

Answer:
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a) Work out the size of angle . Give a reason for your answer.a

b) Work out the size of angle . Give a reason for your answer.b

a) What is the size of angle ? Give a reason for your answer.x

b) Which angle fact shows that angle  and angle  are equal?x y



Finding unknown angles

Q6
M393

Answer:

Q7
M393

Answer:

Answer:
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∘

∘

∘

Look at the parallelogram below.
Work out the size of angle .KGH

a) Work out the size of angle TUV

b) Work out the size of angle VWT



Finding unknown angles

Q8
M653

Answer:

Q9
M653

Answer:

Q10
M653

Answer:

Answer:
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∘

∘

∘

∘

The total, , of the interior angles of a polygon with  sides is given by

Calculate the total of the interior angles of this heptagon.

T n

T = 180 × (n − 2)∘

A regular polygon has  sides.
What is the size of each of its interior angles?

18

A polygon is shown below.

a) Work out the sum of its interior angles.

b) Work out the size of angle .x



Finding unknown angles

Q11
M653

Answer:

Q12
M653

Answer:

Q13
M653

Answer:
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∘

∘

∘

The exterior angles of a heptagon are marked on the diagram below.
What is the sum of these angles?

What is the size of each of the exterior angles in a regular -sided polygon?12

An irregular pentagon is shown below.
Calculate the size of the angle marked .h



Double brackets

Q1
M960

Answer:

Q2
M960

Answer:

Q3
M960

Answer:

Q4
M960

Answer:
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Expand and simplify (m + 9)(m + 2)

Expand and simplify (x + 6)(x − 2)

Expand and simplify (2x + 3)(x + 7)

Expand and simplify (x − 4)(3x + 8)



Double brackets

Q5
M960

Answer:

Q6
M960

Answer:

Q7
M960

Answer:

Q8
M960

Answer:
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Expand and simplify (5 + t)(4t + 9)

Expand and simplify (n − 4)(n − 8)

Expand and simplify (7 − m)(3m + 5)

Expand and simplify (5x + 6)2



Theoretical and experimental probability

Q1
U166

Aleena spins the fair spinner shown below.

a) What is the probability that she spins a 2? Give your answer as a fraction in its simplest
form.

Answer:

b) If Aleena spins the spinner  times, how many times can she expect to spin a 2?

Answer:

Q2
U166

A factory is producing bags. The probability that a bag has a fault is .
If the factory makes  bags in a day, how many do you expect to be faulty?

Answer:

Q3
U580

Joe spun a spinner with four coloured sections a total of  times. The table below shows
how many times the spinner landed on each colour.

a) What is the experimental probability of the spinner landing on pink? Give your answer as a
decimal.

Answer:

b) Explain how Joe could improve his experiment to get a better estimate for the probability.

Answer:
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12

11%
600

20

​​ ​ ​ ​ ​

Colour
Frequency

Black
7

Pink
6

Yellow
2

Turquoise
5



Theoretical and experimental probability

Q4
U280

A garage has  vehicles for sale, which are all either new or second-hand.
 of the vehicles are motorbikes and the rest are cars.

Of the motorbikes,  are second-hand.
 of the cars are new.

Complete the frequency tree to show this information.

Q5
U280

The frequency tree below shows information about the paintings in an art gallery.
What is the probability that a painting chosen at random is framed?
Give your answer as a fraction in its simplest form.

Answer:
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60
28

7
3



Calculations with standard form

Q1
U264

Calculate 
Give your answer in standard form.

Answer:

Q2
U264

Calculate 
Give your answer in standard index form.

Answer:

Q3
U290

Work out 
Give your answer in standard index form.

Answer:
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(6 × 10 ) ÷ (2 × 10 )20 5

(9 × 10 ) × (3 × 10 )2 4

(7 × 10 ) + (6 × 10 )4 4



Calculations with standard form

Q4
U290

Work out 
Give your answer in standard form.

Answer:

Q5
U161

Use a calculator to work out

Give your answer in standard form to 3 significant figures.

Answer:

Q6
U161

A grain of sand has a mass of  grams.
What is the total mass of  grains of sand?
Give your answer in standard form.

Answer:
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(5.2 × 10 ) − (7 × 10 )11 9

​7.13×10−3
4.37×108

1.28 × 10−2

1.9 × 1010

g



Rearranging formulae

Q1
U556

Make  the subject of this formula:

Answer:

Q2
U556

Rearrange  to make  the subject.

Answer:

Q3
U556

Rearrange  to make  the subject.

Answer:

Q4
U556

Make  the subject of this formula:

Answer:

Q5
U556

Make  the subject of this formula:

Answer:
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h

h + z = u

​ = a
c
d

d

bn − w = f n

d

c = ​13
d − 3r

v

v(n + t) = d



Circles and cylinders

Q1
U950

The radius of the circle below is .
Calculate the area of the circle.
Give your answer to 1 d.p.

Answer:

Q2
U604

The circle below has a radius of .
What is the circumference of the circle?
Give your answer to 1 d.p.

Answer:

Q3
U221

 is a sector of a circle as shown below.
Work out the length of the arc .
Give your answer to 1 d.p.

Answer:
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21 mm

mm2

49 m

m

OAB
AB

mm



Circles and cylinders

Q4
U373

 is a sector of a circle as shown below.
Work out the area of .
Give your answer to 1 d.p.

Answer:

Q5
U464

The can of soup below is cylinder shaped.
Work out the total surface area of the can.
Give your answer to 1 d.p.

Answer:
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OAB
OAB

cm2

cm2



Circles and cylinders

Q6
U915

The cylinder below has a radius of  and a length of .
Work out the volume of the cylinder.
Give your answer to the nearest integer.

Answer:

Q7
U915

The cylinder below has a radius of  and a volume of .
Work out the length of the cylinder.
Give your answer to 2 d.p.

Answer:
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3 cm 14 cm

cm3

4 cm 350 cm3

cm



Representations of 3D shapes

Q1
U743

Which of the 3D shapes below is shown by the plan and elevations?

Answer:

Q2
U743

Draw the front elevation and the side elevation of this 3D shape.
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