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1 Estimation
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1.1 Estimations
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Worked Example Your Turn
Estimate:
a)  409 + 571

b) !"#$%&'
".%)

c) !"#$%&'
".%)*".''

Estimate:
a)  593 + 401

b) %#)$!"'
".!&

c) %#)$!"'
".!&*".!)
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Fill in the Gaps
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Worked Example Your Turn
An aerospace engineering 
company produces 4 aircraft 
wings every day. The factory is 
open 305 days of the year.

By rounding the number of days 
to one significant figure, 
estimate the total production 
over the course of a year.

Bautista has an oil tank and 
uses 22.7 litres of oil each day.
There are 596 litres of oil in 
Bautista's oil tank.

By rounding each number to 
one significant figure, estimate 
the number of days it will be 
until his tank is empty.
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Worked Example Your Turn
A printing press produces 1919 
newspapers per hour for 18 
hours each day. Each delivery 
van can carry 4200 newspapers.

By rounding all values to one 
significant figure, estimate the 
total number of deliveries 
needed each day, assuming each 
van is fully loaded where 
possible.

A ticket to a school talent show 
costs $4.33

The venue has 17 rows of seats. 
Each row has 28 seats. The 
venue sells all the tickets.

By rounding all values to one 
significant figure, estimate the 
total earnings of the venue.

Page 12
Dr Frost 188d



Worked Example Your Turn
Estimate:
a)  354 ÷ 6.9
b) 17	×	14

Estimate:
a)  357 ÷ 8.9
b) '%"

)
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Worked Example Your Turn
Estimate:
a) 110
b) ! 100

Give your answers to 1 decimal 
place.

Estimate:
a) 20
b) ! 140

Give your answers to 1 decimal 
place.
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2 Circles
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2.1 Parts of the Circle
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Fluency Practice

Page 37

Circle Vocabulary: Match each word with its definition.

Radius

Circumference

Tangent

Sector

Diameter

Chord

Arc

Segment

Width of a circle.

Part of a circle between two radii and an arc.

Part of the circumference of a circle.

Part of a circle between a chord and an arc.

Distance from the centre of a circle to the edge.

Line touching the circumference of a circle once.

Perimeter of a circle.

Line joining two points on a circumference.

Circle Vocabulary: Match each word with its definition.

Radius

Circumference

Tangent

Sector

Diameter

Chord

Arc

Segment

Width of a circle.

Part of a circle between two radii and an arc.

Part of the circumference of a circle.

Part of a circle between a chord and an arc.

Distance from the centre of a circle to the edge.

Line touching the circumference of a circle once.

Perimeter of a circle.

Line joining two points on a circumference.

Circle Vocabulary: Match each word with its definition.

Radius

Circumference

Tangent

Sector

Diameter

Chord

Arc

Segment

Width of a circle.

Part of a circle between two radii and an arc.

Part of the circumference of a circle.

Part of a circle between a chord and an arc.

Distance from the centre of a circle to the edge.

Line touching the circumference of a circle once.

Perimeter of a circle.

Line joining two points on a circumference.

Circle Vocabulary: Match each word with its definition.

Radius

Circumference

Tangent

Sector

Diameter

Chord

Arc

Segment

Width of a circle.

Part of a circle between two radii and an arc.

Part of the circumference of a circle.

Part of a circle between a chord and an arc.

Distance from the centre of a circle to the edge.

Line touching the circumference of a circle once.

Perimeter of a circle.

Line joining two points on a circumference.



2.2 Circumference of Circles
The circumference is the perimeter of a circle.

Circumference = :	×	diameter
> = :?

Page 39
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Worked Example Your Turn
Calculate the circumference of 
the circle below. Give your 
answer in terms of : and to 1 
decimal place.

 

Calculate the circumference of 
the circle below. Give your 
answer in terms of : and to 1 
decimal place.
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Worked Example Your Turn
Calculate the diameter, ?, of the 
circle below given that the 
circumference is 12.6 cm. Give 
your answer to 2 decimal 
places.

Calculate the diameter, ?, of the 
circle below given that the 
circumference is 25.1 cm. Give 
your answer to 2 decimal 
places.
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Fill in the Gaps
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Diagram Radius Diameter Calculation Circumference
(in terms of !)

Circumference
(" dp)

12mm

5m



Fill in the Gaps
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Diagram Radius Diameter Calculation Circumference
(in terms of !)

Circumference
(" dp)

16% km 

5&



Worked Example Your Turn
The area of the square is 25 cm2.

Work out the circumference of the 
circle. Give your answer to 1 decimal 
place.

The area of the square is 8 m2.

Work out the circumference of the 
circle. Give your answer to 1 decimal 
place.
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Worked Example Your Turn
Omar has a bicycle with a wheel 
radius of 0.152 m.

He rides for 1600 metres. Calculate 
how many full turns the wheel 
makes during his ride.

Connor has a bicycle with a wheel 
radius of 0.305 m.

He rides for 1400	metres. Work out 
how many full turns the wheel 
needs to make to cover the whole 
distance.
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2.3 Perimeter of Fractions of Circles
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Worked Example Your Turn
Calculate the perimeter of the 
semi-circle below. Give your 
answer in terms of : and to 1 
decimal place.

Calculate the perimeter of the 
semi-circle below. Give your 
answer in terms of : and to 1 
decimal place.
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Worked Example Your Turn
Calculate the perimeter of the 
shape drawn below.

Give your answer correct to 1 
decimal place.

Calculate the perimeter of the 
shape drawn below.

Give your answer correct to 1 
decimal place.
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Fill in the Gaps
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Diagram Radius Diameter Calculation Perimeter
(in terms of !)

Perimeter
(" dp)

0.3 cm



2.4 Area of Circles

Area = :	×	radius2
B = :C2

Page 56
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Worked Example Your Turn
Calculate the area of the circle 
below. Give your answer in 
terms of : and to 1 decimal 
place.

 

Calculate the area of the circle 
below. Give your answer in 
terms of : and to 1 decimal 
place.
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Worked Example Your Turn
Calculate the diameter, ?, of the 
circle below given that the area 
is 12.6 DE+. Give your answer 
to 2 decimal places.

Calculate the diameter, ?, of the 
circle below given that the area 
is 50.3 DE+. Give your answer 
to 2 decimal places.
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Fill in the Gaps
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Diagram Radius Diameter Calculation Area
(in terms of !)

Area
(" dp)

6mm

10m



Fill in the Gaps
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Diagram Radius Diameter Calculation Area
(in terms of !)

Area
(" dp)

16# km2

5%

6y



Worked Example Your Turn
The diagram shows a triangle 
and a circle. The area of the 
circle is triple the area of the 
triangle.

Find the radius of the circle, 
marked C

Give your answer correct to 2 
decimal places.

The diagram shows a triangle 
and a circle. The area of the 
circle is half the area of the 
triangle.

Find the diameter of the circle, 
marked ?

Give your answer correct to 2 
decimal places.
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2.5 Area of Fractions of Circles
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Worked Example Your Turn
Calculate the area of the semi-
circle below. Give your answer 
in terms of : and to 1 decimal 
place.

Calculate the area of the semi-
circle below. Give your answer 
in terms of : and to 1 decimal 
place.
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Worked Example Your Turn
Calculate the area of the shape 
drawn below.

Give your answer correct to 1 
decimal place.

Calculate the area of the shape 
drawn below.

Give your answer correct to 1 
decimal place.
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Fill in the Gaps
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Diagram Radius Diameter Calculation Area
(in terms of !)

Area
(" dp)

0.3 cm



Worked Example Your Turn
Shape B is a sector with angle 
270° and radius 20 cm. Shape G 
is a circle. The area of B is 3 
times the area of G.

Calculate the radius of shape G.

Shape B is a sector with angle 
120° and radius 18 cm. Shape G 
is a circle. The area of B is 3 
times the area of G.

Work out the radius of shape G.
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Worked Example Your Turn
Work out the shaded area of the 
shape below.

Give your answer correct to 3 
significant figures.

Work out the shaded area of the 
shape below.

Give your answer correct to 3 
significant figures.
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2.6 Area and Circumference of Circles
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Worked Example Your Turn

Circumference =

Area =

Circumference =

Area =

Page 76
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Fill in the Gaps
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Fill in the Blanks Area and Circumference of a Circle 
Round all answers to 1 decimal place. Remember to give units. 

Radius Diameter Circumference  Area  

3 𝑐𝑚 6 𝑐𝑚  28.3 𝑐𝑚2  

7 𝑐𝑚 14 𝑐𝑚 44.0 𝑐𝑚  

5 𝑚𝑚   78.5 𝑚𝑚2 

 2.4 𝑚 7.5 𝑚  

4.5 𝑐𝑚 9 𝑐𝑚   

6 𝑐𝑚    

 8 𝑐𝑚   

 40 𝑚𝑚   

0.7 𝑚    

  49.0 𝑐𝑚 191.1 𝑐𝑚2 

  100.5 𝑚𝑚 804.2 𝑚𝑚2 

  81.7 𝑚 530.9 𝑚2 

  11.3 𝑐𝑚  

  147.0 𝑚𝑚  

   38.5 𝑚2 

   498.8 𝑐𝑚2 
 



2.7 Area and Perimeter of Compound Shapes
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Worked Example Your Turn
Logan designs a new badge. The 
design is based on a rectangle and a 
quadrant as shown in the diagram.

They decide to put silver thread 
around the badge. Calculate the 
length of silver thread they need. 
Give your answer to 2 decimal 
places.

John designs a new badge. The 
design is based on a rectangle and a 
quadrant as shown in the diagram.

They decide to put silver thread 
around the badge. Calculate the 
length of silver thread they need. 
Give your answer to 2 decimal 
places.
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Worked Example Your Turn
The diagram contains two concentric 
semi-circles.

Calculate the shaded area.
Give your answer to 1 decimal place.

The diagram contains two concentric 
semi-circles.

Calculate the shaded area.
Give your answer to 1 decimal place.
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Worked Example Your Turn
The diagram shows two circles 
enclosed in a rectangle.

Calculate the shaded area.
Give your answer correct to 1 
decimal place.

The diagram shows three circles 
enclosed in a rectangle.

Calculate the shaded area.
Give your answer correct to 1 
decimal place.
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Worked Example Your Turn
The diagram shows a semicircle 
cut from a quarter circle.

Find the shaded area. Give your 
answer correct to 1 decimal 
place.

The diagram shows a semicircle 
cut from a quarter circle.

Find the shaded area. Give your 
answer correct to 1 decimal 
place.
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Worked Example Your Turn
The diagram shows a shape 
made from a trapezium and a 
semicircle.

Work out the area of the shape.
Give your answer correct to one 
decimal place.

The diagram shows a shape 
made from a trapezium and a 
semicircle.

Work out the area of the shape.
Give your answer correct to one 
decimal place.
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Worked Example Your Turn
The diagram shows a sector of a 
circle, BG>I centre B and 
radius 7 m.

Work out the area of the shaded 
segment. Give your answer 
correct to 1 decimal place.

The diagram shows a sector of a 
circle, BG>I centre B and 
radius 17 m.

Work out the area of the shaded 
segment. Give your answer 
correct to 1 decimal place.
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3 Angles in Parallel Lines
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3.1 Transversals

Page 92

Definition
A transversal is a line that 
crosses or touches at least two 
other lines at different points.

Characteristics
• The lines must be straight.

• The lines don't have to be 
parallel.

• From the Latin word 
‘transversus’ meaning 'lying 
across’.

Examples Non-Examples



Fluency Practice
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3.2 Corresponding Angles
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Definition
Corresponding angles are on 
the same side of the 
transversal and in 
corresponding positions in 
relation to the lines the 
transversal crosses or touches.

Characteristics
• The lines must be straight.

• The lines don't have to be 
parallel.

• Corresponding positions 
means matching positions – 
above/below or left/right.

Examples Non-Examples
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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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3.3 Alternate Angles
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Definition
Alternate angles are on 
opposite sides of the 
transversal and between the 
two lines the transversal 
crosses or touches.

Characteristics
• The lines must be straight.

• The lines don't have to be 
parallel.

Examples Non-Examples
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Fluency Practice

Page 110



Fluency Practice
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3.4 Co-Interior Angles
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Definition
Co-interior angles are on the 
same side of the transversal 
and between the two lines the 
transversal crosses or touches.

Characteristics
• The lines must be straight.

• The lines don't have to be 
parallel.

• Co-interior is short for 
consecutive interior.

• Also called allied angles.

Examples Non-Examples
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Fluency Practice
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Fluency Practice
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Corresponding Alternate Co-Interior

On each diagram, label an angle according to each rule.

Corresponding Alternate Co-Interior

On each diagram, label an angle according to each rule.



Fluency Practice

Page 125

Th
e 

dia
gr

am
s 

ar
e 

no
t d

ra
w

n 
ac

cu
ra

te
ly

De
cid

e 
w

he
th

er
 th

e 
dia

gr
am

s 
sh

ow
 c

or
re

sp
on

din
g, 

alt
er

na
te

or
co

-in
te

rio
r 

an
gle

s
Co

rr
es

po
nd

ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Co
rr

es
po

nd
ing

Al
te

rn
at

e

Co
-In

te
rio

r

No
ne

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w

Ex
pla

in 
ho

w
 y

ou
 k

no
w



Worked Example Your Turn
Work out the angle marked L in 
the diagram below.

Work out the angle marked L in 
the diagram below.
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Worked Example Your Turn
Work out the size of angle M Work out the size of angle L
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Worked Example
Find the angle marked M
Give reasons for your answer.

Page 131
Dr Frost 262h



Your Turn
Find the angle marked L
Give reasons for your answer.
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Parallel Lines Activity: Comparing Methods 

Write your answers in the grid and tick all the angle facts you used in each case. 

Compare your grid to your partner's grid - did you use the same methods? If not, explain your 

methods and see if they can follow your thinking. 
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3.6 Angles in Parallel Lines with Equations
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Worked Example
State what the angle N is, giving reasons for your answer.
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Your Turn
State what the angle N is, giving reasons for your answer.
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