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Here is a summary of the terms used to describe parts of a circle.
The
circumference
is the name for
the perimeter
of a circle (the
distance
around the
circle).

The
diameter is a
straight line
that goes from
one side of the
circle to the
other through
the centre.

×2

÷2

The radius is
the term used
for a line
joining the
centre of the
circle to the
circumference.
A tangent is
a line that
touches the
circle and
forms a
right angle
with the
radius.

A sector is
a part of a
circle
between
two radii,
like a slice
of cake.

A chord is a
straight line
that divides
the circle
into two
parts.

A chord
cuts a circle
into two
parts called
segments.
@mathemateg

An arc is a
part of the
circumference.

The minor segment is the one shown in orange.
The major segment is on the other side of the chord.

Use a compass to
draw a circle correctly.
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Exercise 1
(a) Draw a circle with a radius of 4 cm.

4

(b) Draw a circle with a diameter of 10 cm.
(c) Draw a semi-circle with a diameter of 9 cm.
(d) Try to recreate the pattern of circles
shown on the right.
Exercise 2
Draw a circle with a radius of 6 cm.
Add the following to the circle.
(a) A chord 7 cm in length.
(b) A sector containing a 70° angle.
(c) An arc that goes a quarter of the way around the circle.
(d) A tangent that touches the circle at the bottom.
Exercise 3
Complete the following table.
Circle Radius

Circle Diameter

12 cm
16 cm
2.3 cm
6.8 cm
9m
26 mm
Exercise 4 (Revision)
Add the following to the circle on the right:
(a) Radius
(b) Segment
(c) Tangent

Key Words

Further Questions

What went well?

To reach my target
level I will…

My Level ❑ My Target ❑
/adolygumathemateg
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You will need a collection of circular objects for the following exercise.
Exercise 5
6
Fill in the following table. You will need to use a ruler, a piece of string, and a calculator.
After you have completed the rows, calculate the mean of the final column, writing your answer in the yellow box.
Name of the
circular object

Diameter (cm)

Circumference (cm)

Circumference ÷ Diameter
(to 2 decimal places)

Exercise 6
Compare your mean with the mean of others in your class.
William Jones
William Jones is one of Anglesey’s most famous sons. He was born in 1675
in the parish of Llanfihangel Tre'r-beirdd, in the middle of the island. His
mathematical talent was first recognised by Lord Bulkeley, who arranged for
him to work in London as an accountant.
Between 1695 and 1702, he taught mathematics to navy warship crews. He
developed an interest in navigation, and published a book on the subject in
1702. Four years later, he published his main book on the state of
mathematics at the time, Synopsis palmariorum matheseos. The title
roughly means ‘A summary of maths’. It is in this book that the 𝜋 symbol is
used for the first time to represent the ratio of a circle’s circumference to its
diameter. In Greek, 𝜋 is the first letter of the word periphery and perimeter.
It is thought that this is what influenced his choice of this very special
symbol.
Exercise 7
Use the Internet to find out more about the life of William Jones.
Write a short paragraph summarising your findings.
@mathemateg
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𝝅
For any circle, of any size, imagine that you could measure the diameter and the circumference perfectly.
Then, by writing the ratio Diameter : Circumference in the form 1 : 𝑛, the number 𝑛 will always be the same.
Diameter : Circumference
÷ Diameter
1:𝜋
The special number on the right-hand side of the unitary ratio is the number 𝜋
which, to 2 decimal places, is equal to 3.14.
6

Exercise 8

How close to 𝜋 was your answer to exercise 5 (the yellow box)?
Calculating the Circumference of a Circle
We can use the above ratios to obtain the following formulae for calculating the circumference of a
circle, using the diameter; or for calculating the diameter of a circle, using the circumference.
Circumference = 𝝅 × Diameter

C

Diameter = Circumference ÷ 𝝅

𝝅 D

Exercise 9
Fill in the spaces in the following table. (Use the 𝜋 button on your calculator to carry out
calculations and, where necessary, round your answers to 2 decimal places.)
Radius

Diameter

Circumference

6 cm
5 cm
20 cm
4.8 m
1.7 mm
26 km
4.3 miles
9 cm
1 cm
𝝅 and the Bible
In the Second Book of Chronicles in the Bible, we get the history of Solomon
building the first temple in Jerusalem:
“Also he made a molten sea of ten cubits from brim to brim, round in compass, and
five cubits the height thereof; and a line of thirty cubits did compass it round
about.”
Discuss what the Bible suggests about the value of 𝜋.
/adolygumathemateg
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Exercise 10
(a) Find the circumference of the following circles.
(i)

6

(ii)

(iii)

(iv)
15 cm

7 cm

4.3 cm

12.6 m

(b) Chris’ bike has wheels of diameter 70 cm. What is the circumference of one wheel?
(c) The gold decoration around a plate is shown on the right.
If the circumference of the plate is 62.8 cm, what is the diameter of the plate?
(d) Vauxhall cars have wheels of diameter 48 cm.
Find the circumference of the wheels.
(e) A canvas cover has been made to fit exactly over a circular fish pond.
The pond has a circumference of 8.8 m.
(i) What is the diameter of the cover? (ii) What is the radius of the cover?
Exercise 11
Do not use a calculator for the following exercise. Instead, use 3.14 as the value of 𝜋.
(a) Calculate the circumference of a circle with a diameter of 10 cm.
(b) Calculate the circumference of a circle with a radius of 20 m.
(c) Calculate the circumference of a circle with a radius of 2.5 km.
Exercise 12
5 cm

(a) A semicircle is shown on the right.
Calculate the perimeter of the semicircle.
(b) The radius of a bike wheel, including its tyre, is 26 cm. How
many whole revolutions will the wheel make whilst travelling
1 km?
(c) All the parts of the shown dartboard are separated by pieces
of wire. 6 of the wires are circular. The diameters of these are
33.6 cm; 31.6 cm; 21 cm; 19 cm; 2.4 cm; and 1.3 cm.
The length of each straight piece of wire is 16.2 cm.
(i) What is the total length of all the straight pieces of wire?
(ii) Find the length of each circular piece of wire.
(iii) What is the total length of all the circular pieces of wire?
(iv) What is the total length of all the pieces of wire on the dart
board?
(d) What is the perimeter of the shown heart
shape, which is made from three semicircles?
@mathemateg

8 cm

8 cm
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Calculating the Area of a Circle
The formula for calculating the area of a circle is
Area of a Circle = 𝝅 × Radius²
The following exercise explains why this formula works.
Exercise 13

6

To do this exercise, you will need a circle of radius 5 cm, and a thick line to emphasize the circumference.
Cut out the circle before following the instructions below.
(1) Fold the circle in half, in half
again, and in half again.

(2) Cut out all of the sectors.

(3) Cut one of the segments in half.

(4) Glue your pieces in a rectangular shape in the box below. Follow the teacher’s instructions to understand where
the formula for the area of a circle comes from.

𝝅 Day
We celebrate 𝜋 day on March 14th every year. (Why?)
In the past, the mathematics department has held a cake baking competition,
and a competition to memorise 𝜋 to the greatest number of decimal places.
𝝅 Estimation Day
This day is celebrated on July 22nd. (Why?)
/adolygumathemateg
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Exercise 14

6

(a) Find the area of the following circles.
(i)

(ii)
6 cm

(iii)

(iv)

3.7 cm
8 cm

16.4 m

(b) Big Ben’s clock face has a radius of 3.5 m. What is the area
of Big Ben’s clock face?
(c) The diameter of a plate is 10 cm. What is the area of the
plate?
(d) The diameter of an Audi car’s wheels is 48 cm. Find the area
of the wheels.
(e) The radius of a circular badge is 2 cm.
(i) What is the circumference of the badge?
(ii) What is the area of the badge?
(iii) What do you notice about your answers to (i) and (ii)?
Does this happen again with any other circle?
Challenge!
Find the shaded area in each of the following diagrams.
(c)

10 m

(d)

22 cm

22 cm
8 cm

8 cm

10 m
10 m

12 cm
8 cm

(b)

8 cm
8 cm

12 cm

(a)

Finding the radius from the area
When you know the area of a circle, how do you find its radius? The number machine below may help you answer
this question; the number machine explains how to calculate the area of a circle when you know the radius.
Input:
Radius of the circle

Square

×𝜋

Output:
Area of the circle

Exercise 15
If the area of a circle is 50 cm², what is
(a) the radius of the circle;
(b) the diameter of the circle;
(c) the circumference of the circle?
@mathemateg
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Exercise 16

Fill in the spaces of the following table. (Use the 𝜋 button on your calculator to carry out any required calculations,
and where necessary round off your answers to 2 decimal places.)
Radius

Diameter

Circumference

Area

26 cm
8.8 m
200 cm
30 cm²
6.1 m
2.7 cm
0.5 km
54 cm²

Exercise 17 (Revision)
(a) Calculate, correct to 3 decimal places, the circumference of a circle
with diameter 2.4 cm.
(b) The circumference of the London Eye is 424 m.
What is (i) the diameter of the wheel; (ii) the radius of the wheel?
(c) Calculate, correct to 2 decimal places, the area of a circle whose
radius is 5.3 cm.
(d) If a circle has an area of 25 m², what is the radius of the circle?
(Give your answer correct to 3 decimal places.)
(e) The diagram on the right shows the cross-section of a water pipe.
The internal diameter is 1.2 cm. The outer diameter is 1.6 cm.
Find the area of the cross-section (the blue region) (i) in cm²; (ii) in mm².

Key Words

Further Questions

What went well?

To reach my target
level I will…

My Level ❑ My Target ❑
/adolygumathemateg
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Isometric paper is dotted paper where the dots are equally spaced from
each other in three different directions:
(1) vertically;
(2) on a 60° angle, measuring clockwise from the vertical;
(3) on a 60° angle, measuring anticlockwise from the vertical.

60°

60°

When drawing a shape on isometric paper, only the above three
directions may be used.
Example
(a) A cuboid measuring 1 cm × 2 cm × 3 cm.

(b) Twelve 1 cm³ blocks joined together.

Exercise 18
Draw the following shapes on the isometric paper.
(a) A 1 cm × 1 cm × 1 cm cube

@mathemateg
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(b) A 2 cm × 3 cm × 4 cm cuboid (c) Five 1 cm³ blocks joined together.
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Exercise 19

6

On the right is an example of four 1 cm³ blocks joined together.
There are 8 different ways of joining 4 blocks together.
Can you draw the 7 other ways on the isometric paper below?

Exercise 20
Experiment to create different shapes on isometric paper. For example, can you draw your initials on isometric
paper?
Challenge!
Use 6 of the solids from Exercise 19, and one other solid, to complete the SOMA puzzle. (See the internet for
details.)

Key Words

Further Questions

What went well?

To reach my target
level I will…

My Level ❑ My Target ❑
/adolygumathemateg
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Given a solid drawn on isometric paper, it is possible to consider what a person would see looking at the solid from a
single direction.
Example
Front elevation

Plan view

Right-side elevation

Front
Notes
•
•

To be able to draw plans and elevations, we need to know which face is regarded as the front face.
As well as the front elevation; plan view and right-side elevation, it is possible to draw the rear elevation;
bottom view and left-side elevation. These are reflections of their corresponding plan or elevation.

Exercise 21
Draw the front elevation; plan view and right-side elevation for each of the following solids.

6

(a)
Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

Front
(b)

Front

@mathemateg
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(c)
Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

Front
(d)

Front

(e)

Front
(f)

Front
Challenge!
Llion uses more than one 1 cm³ block to make a solid where the front elevation, the plan view and the right-side
elevation are the same. What is the least number of 1 cm³ blocks that forms Llion’s solid?
/adolygumathemateg
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Exercise 22

6

What solids come from the plans and elevations shown? Draw each solid on the isometric paper.
(a)
Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

Front elevation

Plan view

Right-side elevation

(b)

(c)

Key Words

Further Questions

What went well?

To reach my target
level I will…

My Level ❑ My Target ❑
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Exercise 23
4

Each of the two triangles below have been drawn to scale. Use a ruler to measure the third side.

_____ cm
3 cm
_____ cm
5 cm
4 cm

6 cm

Hypotenuse of a Right-Angled Triangle

The longest side of a right-angled triangle is called the hypotenuse. The hypotenuse is always opposite the right
angle.
Exercise 24
For each of the following right-angled triangles, label the hypotenuse with the letter “H”.
(a)

(b)

(c)

(d)

(e)
Exercise 25
Using a ruler, measure the lengths of the two shortest sides of the above triangles. Fill the following table with your
measurements (do not fill the last column – you will need this in a future exercise).
Triangle
(a)
(b)
(c)
(d)
(e)
/adolygumathemateg

Side 1 (cm)

Side 2 (cm)
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Pythagoras’ Theorem
Pythagoras’ Theorem is a way of calculating the
third side of a right-angled triangle, when the
lengths of the other two sides are known.
In symbols, Pythagoras’ Theorem is written like
this:
𝑐2

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐
Here 𝑐 represents the length of the
hypotenuse, whilst 𝑎 and 𝑏 represent the other
lengths.
In words, Pythagoras’ Theorem can be written
like this:

𝑎2

𝑎

𝑐
𝑏

“The square of the hypotenuse is equal to the
sum of the squares of the other two sides”.
𝑏2

Example
Let us calculate the length of the third side of
the following triangle.

2 cm

5 cm
By comparing this to the yellow triangle above,
we see that 𝑎 = 2 cm, 𝑏 = 5 cm. Following
Pythagoras’ Theorem, in order to find 𝑐 2 we
need to find the sum of the squares of these
two sides.
𝑎2
𝑏2
𝑐2

22 = + 4
52 = + 25
52 = + 29

To find the length of the hypotenuse, 𝑐, we
need to find the square root of 29.
√29 = 5.39 cm, to 2 decimal places.
You can check this by measuring the length of
the hypotenuse with a ruler.

Pythagoras
Pythagoras
Pythagoras was born around
Ganwyd Pythagoras tua
570 B.C. on the Island of Samos,
570 C.C. ar ynys Samos,
in Greece.
gwlad Groeg.
He made
important
Gwnaeth
ddatblygiadau
developments
to mathematics,
pwysig
i fathemateg,
astronomy
and
seryddiaeth a theori
the theory
of music.
cerddoriaeth.
Although
thepobl
people
of Babylon
Er bod
Babilonia
(Irac
(Iraq
today)
knew
about
heddiw) yn gwybod am dan
Pythagoras’
Theorem1,000
about
Theorem
Pythagoras
o
1,000 yearsflynyddoedd
before Pythagoras'
cyn oes
time,
Pythagoras
wasdebyg
probably
Pythagoras,
mae’n
mai
the
first person
to prove
thei
Pythagoras
oedd
y cyntaf
theorem,
and
hence
this
is
why
brofi’r theorem, ac felly
the theorem
after
him.
enwydisynamed
theorem
ar ei
ôl.

7

Exercise 26
Use Pythagoras’ Theorem to calculate the length of the hypotenuse for the two triangles in Exercise 23.
When you have calculated your answer, compare the actual length with your measurement from Exercise 23.

@mathemateg
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Exercise 27

7

Calculate the length of the third side in each of the following triangles. Round your answers to two decimal places.
(a)

6.5 cm

(b)

(c)

3 cm

4 cm

4.8 cm

5 cm
(d)

(e)

3.1 cm

3.6 cm

5.7 cm
4.5 cm

4.5 cm

Exercise 28
Go back to Exercise 25 and write “Length of Hypotenuse (cm)” as the title of the last column. Use Pythagoras’
Theorem to complete the last column by calculating the length of the hypotenuse for each triangle, giving your
answers correct to one decimal place.
Example
(a) Let us calculate the length of the third side in the
following triangle.

(b) Let us calculate the length of the third side in the
following triangle.

6 cm

7 cm
2 cm

5 cm
By comparing this to the yellow triangle on the previous
page, we see that 𝑏 = 5 cm, 𝑐 = 6 cm. We can
rearrange Pythagoras’ Theorem as follows.

By comparing this to the yellow triangle on the previous
page, we see that 𝑎 = 2 cm, 𝑐 = 7 cm. We can
rearrange Pythagoras’ Theorem as follows.

𝑎2 = 𝑐 2 − 𝑏 2 .

𝑏 2 = 𝑐 2 − 𝑎2 .

Therefore, to find the value of 𝑎2 , the difference
between the squares 𝑐 2 and 𝑏 2 must be calculated.
𝑐2
𝑏2
𝑎2

62 = − 36
52 = − 25
52 = − 11

Therefore, to find the value of 𝑏 2 , the difference
between the squares 𝑐 2 and 𝑎2 must be calculated.
𝑐2
𝑎2
𝑏2

72 = − 49
22 = − 4
52 = − 45

To find the length of the side 𝑎, the square root of the
difference, 11, must be calculated.

To find the length of the side 𝑏, the square root of the
difference, 45, must be calculated.

√11 = 3.32 cm, to 2 decimal places.

√45 = 6.71 cm, to 2 decimal places.

/adolygumathemateg
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Exercise 29

7

Calculate the length of the third side in each of the following triangles. Round your answers to two decimal places.
(a)

(b)

(c)

2.5 cm

8 cm
6 cm

3 cm

7 cm
(e)
4 cm
9 cm

7.3 cm

(d)

4.8 cm

9.4 cm

Exercise 30
Calculate the length of the third side in each of the following triangles. Round your answers to two decimal places.
(a)

7.2 cm

Want to find the hypotenuse?
You need to ADD.
Know the hypotenuse?
You need to SUBTRACT.
3.7 cm

3.8 cm
(b)

(c)
3.5 cm
5.7 cm

(d)
6.1 cm

(e)

4.7 cm
11.4 cm

3.9 cm

@mathemateg
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Exercise 31
(a) The picture on the right shows the measurements of one of the sails of
a boat. Fabric has been sewn onto the edge of the sail in order to strengthen it.
What is the total length of the fabric?

7
6.2 m

(b) What is the length of the longest straight line that can be drawn on a piece of
A4 paper that measures 21 cm by 29.7 cm?
(c) A helicopter flies 24 km West, then 15 km North. How far is the helicopter from
its starting point now?

2.7 m

(d) The length of the diagonal bar shown on the gate on the right is 1.2 m. The length of
the two horizontal pieces of wood is 0.9 m. What is the length of each of the 8 vertical
pieces of wood that form part of the gate?
(e) The size of a television screen is the length of its diagonal. Ceri has a 55-inch
television. If the height of the television screen is 27 inches, what is its width?
Challenge 1!

Challenge 2!

What are the lengths 𝑥, 𝑦 and 𝑧 in the diagram Why does the following method for
below? How would the pattern continue?
finding the distance to the horizon work?
1 cm

D

1 cm

To calculate the distance D (in km)
to the horizon,

𝑦

𝑧

𝑥

•

1 cm

•
•

1 cm

H

Find (or measure) the
height H between your eye and
sea level, in metres.
Multiply by 13.
Calculate the square root.

Pythagorean Triples
A Pythagorean Triple is made up of three whole numbers that can be used to draw a right-angled triangle using the
numbers as the lengths of each side. For example, the triple (3, 4, 5) is a Pythagorean triple because it is possible to
draw a right-angled triangle with the measurements 3cm; 4cm; 5cm.
𝑎

𝑎2

𝑏

𝑏2

𝑐

𝑐2

5 cm
3 cm

4 cm
Exercise 32
Perform an investigation to see what other Pythagorean triples exist.
(Maybe the table on the right will help?)

/adolygumathemateg
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Proving whether or not a triangle is right-angled
When you know the lengths of all the edges of a specific triangle, Pythagoras’ Theorem can be used
to see whether or not the triangle is right-angled.
Example
5 cm

Only one of the triangles on the right is a right-angled triangle. Which one?
For any given right-angled triangle, Pythagoras’ Theorem
tells us that the square of the hypotenuse is
equal to the sum of the squares of the two other sides.
Let us check if this is true for the two triangles on the right.

6 cm
3.6 cm

3.8 cm

6 cm

Triangle 1
The square of the hypotenuse (the longest side): 6² = 36.
The sum of the squares of the other two sides: 3.6² + 4.8² = 36.
The square of the hypotenuse is equal to the sum of the squares of
the other two sides, therefore the first triangle is a right-angled triangle.

4.8 cm
The diagrams have not
been drawn to scale.

Triangle 2
The square of the hypotenuse: 6² = 36.
The sum of the squares of the other two sides: 3.8² + 5² = 39.44.
36 is not equal to 39.44, therefore the second triangle is not a right-angled triangle.
Exercise 33

7

Which of the triangles below are right-angled? (The diagrams have not been drawn to scale.)
(a)

(b)

10.4 cm

13 cm

7.8 cm

Key Words

8 cm

(c)

18 cm

15 cm

Further Questions

(d)

7.6 cm

9.2 cm

5.7 cm

What went well?

3.6 cm

4.5 cm

2.7 cm

To reach my target
level I will…

My Level ❑ My Target ❑
@mathemateg
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Creating a Scale Drawing
Example
Using the scale 1 cm to represent 5 m, complete a scale drawing of a circle
with radius 15 m.
Answer: In this question, 1 cm represents 5 m, so that 3 cm represents 15 m.
(Method: 15 ÷ 5 = 3, or 3 × 5 = 15). This means that we need to draw a circle
with a radius of 3 cm. This is shown on the right.
Exercise 34
(a) Using the scale 1 cm to represent 5 m,
complete a scale drawing of a circle with radius 20 m.

5

(b) Using the scale 1 cm to represent 5 m, complete a scale drawing of a circle with diameter 25 m.
(c) Using the scale 1 cm to represent 2 m, complete a scale drawing of a rectangle with length 10 m and width 8 m.
(d) Using the scale 1 cm to represent 10 km, complete a scale drawing of a right-angled triangle with base 70 km and
height 40 km.
(e) Using the scale 1 cm to represent 20 m, complete a scale drawing of a square with edges of length 70 m.
(f) Using the scale 1 cm to represent 3 m, complete a scale drawing of an equilateral triangle with sides of length
15 m.
Interpreting a Scale Drawing
Example
The diagram on the right is a scale drawing
of the cross-section of a house. Use the
diagram to estimate, in metres, the width
of the whole house, including the garage.
Answer: Using a ruler, we can measure the
height of a person in the diagram; this is
around 1 cm. In actual fact, the height of a
person is around 2 metres, therefore the
scale is 1 cm to represent 2 m.
On the diagram, the width of the house
(including the garage) is 9 cm. Using the
scale 1 cm to represent 2 m, the actual
width of the house (including the garage)
is 2 × 9 = 18 m.

Exercise 35
Use the diagram to estimate, in feet, the
width of the whole house, including the
garage.
/adolygumathemateg
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Exercise 36

5

Write down an estimate for
(a) the actual height of a door in metres;

(b) the actual height of a normal car in feet.

Exercise 37
The diagram below shows a scale drawing of a busy street.

OFFICES

CLOTHES SHOP

Use the diagram to estimate, in metres,
(a) the height of the offices;
(b) the height of the red car;
(c) the height of the clothes shop;
(d) the horizontal distance between the two lamp posts.

Key Words

Further Questions

What went well?

To reach my target
level I will…

My Level ❑ My Target ❑
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Puzzle: Using the stairs and ladders, find a way to go from point 1 to point 2.
Do not jump down or climb up!
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