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TOPIC 9
Measurement

9.1 Overview
Numerous videos and interactivities are 
embedded just where you need them, at the 
point of learning, in your learnON title at www.
jacplus.com.au. They will help you to learn the 
concepts covered in this topic.

9.1.1 Why learn this? 
Measurement is important in many aspects of 
everyday life. If you do not have an understand-
ing of metric measurement — length, area and 
volume — many professions and jobs will be 
closed to you. Imagine a designer, dressmaker, 
architect or builder who did not understand 
measurement. Their job would be impossible!

LEARNING SEQUENCE
9.1 Overview
9.2 Perimeter
9.3 Circumference
9.4 Area of rectangles, triangles, parallelograms, rhombuses and kites
9.5 Area of a circle
9.6 Area of trapeziums
9.7 Volume of prisms and other solids
9.8 Time
9.9 24-hour clock and time zones

9.10 Review

LEARNING OUTCOMES
A student:

• communicates and connects mathematical ideas using appropriate terminology, diagrams and symbols MA4-1WM
• applies appropriate mathematical techniques to solve problems MA4-2WM
• calculates the perimeters of plane shapes and the circumferences of circles MA4-12MG
• uses formulas to calculate the areas of quadrilaterals and circles, and converts between units of area MA4-13MG
• performs calculations of time that involve mixed units, and interprets time zones MA4-15MG

CONTENT DESCRIPTIONS
Students:
Find perimeters of parallelograms, trapeziums, rhombuses and kites (ACMMG196)
Investigate the concept of irrational numbers, including π (ACMNA186)
Investigate the relationship between features of circles, such as the circumference, radius and diameter; use 
formulas to solve problems involving circumference (ACMMG197)
Choose appropriate units of measurement for area and convert from one unit to another (ACMMG195)
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Note: Your teacher may now set you a pre-test to determine how familiar you are with the content in this 
topic.

9.2 Perimeter
9.2.1 Units of length

 • Metric units of length include millimetres (mm), centimetres (cm), metres (m) and kilometres (km).
 • To convert between the units of length, we use the following conversion chart:

÷1000 ÷100 ÷10

×1000 ×100 ×10 

kilometres
(km)

metres
(m)

centimetres
(cm)

millimetres
(mm)

 • When converting from a larger unit to a smaller unit, multiply by the conversion factor; when 
converting from a smaller unit to a larger unit, divide by the conversion factor.

Establish the formulas for areas of rectangles, triangles and parallelograms and use these in problem solving 
(ACMMG159)
Find areas of trapeziums, rhombuses and kites (ACMMG196)
Investigate the relationship between features of circles, such as the area and the radius; use formulas to solve 
problems involving area (ACMMG197)
Develop the formulas for the volumes of rectangular and triangular prisms and of prisms in general; use 
formulas to solve problems involving volume (ACMMG198)
Calculate the volumes of cylinders and solve related problems (ACMMG217)

Source : NSW Syllabus for the Australian Curriculum 

Watch this eLesson: The story of mathematics
Searchlight ID: eles-1843

RESOURCES — ONLINE ONLY

WORKED EXAMPLE 1

Complete the following metric length conversions.
a 1.027 m = ____ cm
b 0.0034 km = ____ m
c 76 500 m = ____ km
d 3.069 m = ____ mm

THINK WRITE

a Look at the conversion table. To convert metres to  
centimetres, we need to multiply by 100. So, move the 
decimal point two places to the right.

a 1.027 × 100 = 102.7 cm
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9.2.2 The perimeter
 • The perimeter of a shape is the total distance around the shape.
 • To find the perimeter of a shape:

 – identify the length of each side
 – ensure that all measurements are in the same units
 – add all side lengths together and include units with your answer.

THINK WRITE

b To convert kilometres to metres, we need to multiply 
by 1000. So, move the decimal point three places to the 
right.

b 0.0034 × 1000 = 3.4 m

c To convert metres to kilometres, divide by 1000. This 
can be done by moving the decimal point three places 
to the left.

c 76 500 ÷ 1000 = 76.5 km

d Look at the conversion table. To convert metres to 
millimetres, we need to multiply by 100 and then by  
10. This is the same as multiplying by 1000, so move 
the decimal point three places to the right.

d 3.069 × 100 × 10 = 3069 mm

WORKED EXAMPLE 2

Find the perimeter of each of the shapes below.

a A kite

 

21 mm
15 mm

b A trapezium

 

28 mm

17 mm

7.3 cm

45 mm

c An irregular shape

 

18 mm

45 mm

15 mm

11 mm

15 mm

40 mm

THINK WRITE/DRAW

a 1 Make sure that all the measurements are in 
the same units and add them together.

a P = 21 × 2 + 15 × 2
= 72

2 Write the answer in words, including the units. The perimeter of the kite shown is 72 mm.

b 1 Notice that the measurements are not all in 
the same metric units. Convert to the smaller 
unit (in this case convert 7.3 cm to mm).

b 7.3 cm = 73 mm

2 Add the measurements. P = 45 + 17 + 28 + 73
= 163

3 Write the answer in words, including the 
units.

The perimeter of the trapezium shown is 
163 mm.
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9.2.3 Finding the perimeter of a square and a rectangle
 • The perimeter (P) of a rectangle is given by the formula P = 2(l + w), where l 

is the length and w is the width of the rectangle.
 • The perimeter (P) of a square is given by the formula P = 4l,  

where l is the side length of the square.
 • The perimeter of a rhombus can be calculated using the formula for 

the perimeter of a square, as a rhombus also has four sides of  
equal length.

l

ww

l

l

ll

l

c 1 Make sure that given measurements are in the 
same units.

c 18 mm

45 mm

15 mm

11 mm

15 mm

40 mm

40 – (18 + 11)

45 – (15 + 15)

2 Determine the lengths of the unknown sides 
and label them on the diagram.

3 Add the measurements. P = 45 + 18 + 15 + 11 + 15 + [40 −
(18 + 11)] + [45 − (15 + 15)] + 40

= 45 + 18 + 15 + 11 + 15 + 11 + 15 + 40
= 170 mm

4 Write the answer in words, including the units. The perimeter of the irregular shape shown is 
170 mm.

WORKED EXAMPLE 3

Find the perimeter of a rectangular block of land that is 20.5 m long and 9.8 m wide.

THINK WRITE/DRAW

1 Draw a diagram of the block of land and write in the  
measurements.

20.5 m

9.8 m9.8 m

20.5 m

2 Write the formula for the perimeter of a rectangle. P = 2(l + w)

3 Substitute the values of l and w into the formula, and  
calculate.

P = 2 × (20.5 + 9.8)
= 2 × 30.3
= 60.6 m

4 Write the worded answer with the correct units. The perimeter of the block of land is 60.6 m.

DESK PERIMETER
Equipment: measuring tape
1. Estimate the length of the outside edge of the top of your desk.
2. Individually or in pairs, use the measuring tape to measure the length of the top of your desk.
3. Are all the desks in the classroom the same size? If so, compare the length you found with that found by 

classmates.
4. How accurate was your estimate? What was the percentage error of your estimate?
5. As a class, discuss ways of improving the accuracy of your estimates.
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Exercise 9.2 Perimeter 

Individual pathways

 V PRACTISE
Questions:
1, 2, 3, 7, 8, 9, 15, 18

 V CONSOLIDATE
Questions:
1a, c, e, g, i, k, m, 2a, c, d, f, g, h, i, 
j, 3, 5, 8, 9, 15, 17–19

 V MASTER
Questions:
1b, d, f, h, j, l, n, 2b, d, f, h, i, k, l, 4, 
6, 7, 9–21

V V V Individual pathway interactivity: int-4438  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

WORKED EXAMPLE 4

A rectangular billboard advertising country Victoria has a perimeter of 16 m. Calculate its width 
if the length is 4.5 m.

THINK WRITE/DRAW

1 Draw a diagram of the rectangular billboard and write in the 
measurements. ww

4.5 m

P = 16 m

2 Write the formula for the perimeter of a rectangle. P = 2(l + w)
= 2l + 2w

3 Substitute the values of P and l into the formula, and solve the 
equation:
(a) subtract 9 from both sides
(b) divide both sides by 2
(c) simplify if appropriate.

       16 = 2 × 4.5 + 2w
       16 = 9 + 2w
16 − 9 = 9 − 9 + 2w 
         7 = 2w 

         7
2

= 2w
2

       3.5 = w 
         w = 3.5

4 Write the worded answer with the correct units. The width of the rectangular 
billboard is 3.5 m.

Try out this interactivity: Units of length
Searchlight ID: int-3779

Try out this interactivity: Perimeter
Searchlight ID: int-3780

Try out this interactivity: Perimeter of squares and rectangles
Searchlight ID: int-3781

Watch this eLesson: Perimeter
Searchlight ID: eles-1874

Complete this digital doc: SkillSHEET: Multiplying and dividing by powers
Searchlight ID: doc-6956

Complete this digital doc: SkillSHEET: Converting units of length
Searchlight ID: doc-6957

 RESOURCES — ONLINE ONLY
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Understanding and fluency
1.  WE1  Fill in the gaps for each of the following.

a. 20 mm = ________ cm b. 13 mm = ________ cm
c. 130 mm = ________ cm d. 1.5 cm = ________ mm
e. 0.03 cm = ________ mm f. 2.8 km = ________ m
g. 0.034 m = ________ cm h. 2400 mm = ________ cm = _______ m
i. 1375 mm = ________ cm = ________ m j. 2.7 m = ________ cm = ________ mm

k. 0.08 m = ________ mm l. 6.071 km = ________ m
m. 670 cm = ________ m n. 0.0051 km = ________ m

2.  WE2  Find the perimeter of the shapes below.
a. 

3 cm

4 cm b. 
1 cm

5 cm c. 40 mm

31 mm 35 mm

d. 
2 cm

2 cm

1.5 cm

6 cm

3 cm

2 cm e. 60 mm f. 

5 mm
11 mm

g. 

5.0 cm

4.5 cm

2.0 cm

h. 9 mm i. 
1.5 cm

14 mm

29 mm

j. 

4 m
530 cm

330 cm

k. 0.6 m

36 cm

l. 

346 cm

2.4 m

3. Chipboard sheets are sold in three sizes. Convert each of the measurements below into centimetres and 
then into metres:
a. 1800 mm × 900 mm b. 2400 mm × 900 mm c. 2700 mm × 1200 mm.

4. A particular type of chain is sold for $2.25 per metre. What is the cost of 2.4 m of this chain?
5. Fabric is sold for $7.95 per metre. How much will 4.8 m of this fabric cost?
6. The standard marathon distance is 42.2 km. If a 

marathon race starts and finishes with one lap of a 
stadium which is 400 m in length, what distance is run 
on the road outside the stadium?

7. Maria needs 3 pieces of timber of lengths 2100 mm, 
65 cm and 4250 mm to construct a clothes rack.
a. What is the total length of timber required, in 

metres?
b. How much will the timber cost at $3.80 per metre?
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8.  WE3  Find the perimeter of a basketball court, which is 28 m long and 15 m wide.
9. A piece of modern art is in the shape of a rhombus with a side length of 65 cm. Find the perimeter of 

the piece of art in metres.
10. A woven rectangular rug is 175 cm wide and 315 cm long. Find the perimeter of the rug.
11. A line is drawn to form a border 2 cm from each edge of a piece of A4 paper. If the paper is 30 cm 

long and 21 cm wide, what is the length of the border line?
12. A rectangular paddock 144 m long and 111 m wide requires a new single-strand  

wire fence.
a. What length of fencing wire is required to complete the fence?
b. How much will it cost to rewire the fence if the wire cost $1.47 per metre.

13. A computer desk needs to have table edging. If the edging cost $1.89 per metre,  
find the cost of the table edging required for the desk.

14. Calculate the unknown side lengths in each of the given shapes.

a. 

8 cm

x cm

  Perimeter = 30 cm

b. x cm

  Perimeter = 176 cm

c. 

5.8 m

4.9 m

  Perimeter = 23.4 m

15.  WE4  A rectangular billboard has a perimeter of 25 m. Calculate its width if the length is 7 m.
16. The ticket at right has a perimeter of 42 cm.

a. Calculate the unknown side length.
b. Olivia wishes to decorate the ticket by placing a gold line along the slanted sides. 

How long is the line on each ticket?
c. A bottle of gold ink will supply enough ink to draw 20 m of line. How many bottles 

of ink should be purchased if 200 tickets are to be decorated?

Communicating, reasoning and problem solving
17. A square and an equilateral triangle have the same perimeter. The side of the triangle is 3 cm longer 

than the side of the square. How long is the side of  
the square? Show your working.

18. As a warm-up activity for PE class, you are 
required to run laps of the basketball court. The 
dimensions of a full-size basketball court are 
shown.
a. How far will you run if you run three full laps 

of the court?
b. How far will you run if you run three laps of 

half the court?
19. a.  A pool fence is to be placed around a 

rectangular pool that is 6 m by 8 m. If the fence 
is to be 1 m away from the edge of the pool and also rectangular in shape, what length of fencing is 
required? (Include the width of the gate in the length of the fence.)

b. Write a rule that relates the length of the fence to the length and width of any rectangular pool.

1250 mm

2.
1 

m 134 cm

2.1 m

11 cm

3.6 m

1.25 m

28 m

15 m

6.25 m
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9.3 Circumference
9.3.1 Circumference

 • The circumference (C) is another term for the perimeter of a circle.
 • The diameter (D) of a circle is the name given to the straight-line distance 

across a circle though its centre.
 • The straight-line distance from the centre of the circle to the circumferences is 

called the radius.
 • There is a relationship between the diameter and the circumference of a circle.

 • The ratio C
D

 is approximately 3. When this ratio is calculated exactly, it is called pi or π.
 • The symbol π represents the ratio of the circumference of a circle to its diameter. π is a constant 

numerical value, and is an infinite, non-recurring and non-terminating decimal that begins as 
3.141 592 653 5 ...

 • The circumference of a circle is given by the formula C = πD.
 • A diameter of a circle is twice as long as its radius, that is, D = 2r. Therefore, the other way to write 

the formula for the circumference is C = 2πr, where r is the radius of a circle.

C
irc

um

fer
ence 

Diameter

R
adius

THE RELATIONSHIP BETWEEN THE DIAMETER AND CIRCUMFERENCE OF CIRCLE
Measure the diameters and circumferences of a variety of different circles and cylinders and record your results 
in a table. Can you identify the relationship between the diameter and circumference of a circle?

WORKED EXAMPLE 5

Find the circumference of each of the following circles, giving answers
i in terms of π and ii correct to 2 decimal places.
a 

24 cm

b 

5 m

20. A present is to be wrapped using a box, as  
shown at right.
a. If the dimensions of the box are 30 cm long by 

25 cm wide by 18 cm high, what is the total 
length of ribbon that would be needed if the 
bow used 35 cm of ribbon? (Assume no 
overlap at the start or finish of the ribbon.)

b. Write a rule that will allow you to calculate 
the amount of ribbon required for any 
rectangular box.

21. What is the best way to remember the units 
conversion chart?

18 cm

25 cm

30 cm
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THINK WRITE

a i 1 Write the formula for the circumference of a circle.
Note: Since the diameter of the circle is given, use the 
formula that relates the circumference to the diameter.

a i C = πD

2 Substitute the value D = 24 into the formula. = π × 24

3 Write the answer and include the correct units. = 24π cm

ii 1 Write the formula for the circumference of a circle. ii C = πD

2 Substitute the values D = 24 and π = 3.14 . . . into the 
formula.

= 3.14 . . . × 24

3 Evaluate and include the correct units. = 75.398 . . . 
= 75.40 cm

b i 1 Write the formula for the circumference of a circle.
Note: Since the radius of the circle is given, use the formula 
that relates the circumference to the radius.

b i C = 2πr

2 Substitute the value r = 5 into the formula. = 2 × π × 5

3 Write the answer and include the correct units. = 10π m

ii 1 Write the formula for the circumference of a circle. ii C = 2πr

2 Substitute the values r = 5 and π = 3.14 . . . into the  
formula.

= 2 × 3.14 . . . × 5

3 Evaluate and include the correct units. = 31.415 . . . 
= 31.42 m

WORKED EXAMPLE 6

Find the perimeter of the following shape, correct to 2 decimal places.

THINK WRITE

1 Identify the parts that constitute the perimeter of the given 
shape.

P = 1
2
 circumference + straight-

line section

2 Write the formula for the circumference of a circle.
Note: If the circle were complete, the straight-line segment 
shown would be its diameter. So the formula that relates the 
circumference to the diameter is used.

P = 1
2 
πD + straight-line section

3 Substitute the values D = 12 and π = 3.14 . . . into the formula. = 1
2

× 3.14 . . . × 12 + 12

4 To find the perimeter of the given shape, halve the value of the 
circumference and add the length of the straight section.

= 18.849 . . . + 12

5 Evaluate and include the correct units. = 30.85 cm

12 cm
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9.3.2 Parts of a circle
 • If you draw two radii inside a circle, they divide the circle into  

two regions called sectors.
 • An arc is a section of the circumference of a circle.
 • A chord is a straight line joining any two points on the 

circumference of a circle. The diameter is a type of chord.
 • A segment of a circle is a section bounded by a chord and an arc.
 • A tangent is a straight line that touches the circumference of a 

circle only at one given point.

 • The length of an arc can be calculated as θ
360

 of the circumference 

of the circle, where θ  is the angle which defines the length of the arc.
 • The perimeter of a sector consists of 2 radii and an arc. If the circumference of a circle = C, then the 

perimeter of the sector, P, will be given by

P = 2r + θ
360

× C

= 2r + θ
360

× 2πr

Chord

Tangent
Segment

Radius
θ

Radius

Sector
Arc

π THROUGHOUT THE AGES
Use the internet to create a poster on various approximations that have been used in place of π throughout 
history. Be sure to include any relevant historical information you find in your research.

WORKED EXAMPLE 7

Find the perimeter of the following sector, correct to 2 decimal places.

THINK WRITE

1 Identify the values of θ  and r. θ = 60,  r = 3

2 Substitute these values into the formula for the 
perimeter of a sector.

P = 2 × 3 + 60
360

× 2π × 3

3 Evaluate the formula. = 9.141. . .

4 Round the answer to 2 decimal places, remem-
bering to include the units.

≈ 9.14 cm

60°

3 cm

Try out this interactivity: Circumference
Searchlight ID: int-3792
Complete this digital doc: Investigation: The diameter of a circle and its circumference — any connection?
Searchlight ID: doc-2318

 RESOURCES — ONLINE ONLY
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Exercise 9.3 Circumference

Individual pathways

 V PRACTISE
Questions:
1–6, 9, 12, 13, 17, 19

 V CONSOLIDATE
Questions:
1a, c, e, 2a, c, e, 3a, c, e, 4b, d, 5, 
6, 7, 9, 12, 13, 16, 17, 19–21

 V MASTER
Questions:
1a, d, 2a, b, f, 3c, e, f, 4b, c, d, f, i, 
5–8, 10, 12c, 13c, 14–18, 20–25

V V V  Individual pathway interactivity: int-4439

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE5a  Find the circumference of each of these circles, giving answers

i. in terms of π ii. correct to 2 decimal places.
a. 

2 cm

b. 

10 cm

c. 

7 mm

d. 

0.82 m

e. 

7.4 km

f. 

34 m

2.  WE5b  Find the circumference of each of the following circles, giving answers
i. in terms of π ii. correct to 2 decimal places.

a. 

4 m

b. 

17 mm

c. 

8 cm

d. 

1.43 km

e. 

0.4 m

f. 

10.6 m

3. Estimate the circumference of these circles using:
i. 3 as an approximation of π
ii. 3.1 as an approximation of π
iii. 3.14 as an approximation of π.

 ONLINE ONLY
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a. 

77 km

b. 

6 m

c. 

48 mm

d. 

1.07 m

e. 

31 mm

f. 

400 m

4.  WE6  Find the perimeter of each of the shapes below. (Remember to add the lengths of the straight 
sections.) Give your answers to 2 decimal places.
a. 

10 cm

b. 
16 mm  

c. 24 m

d. 
11 mm

e. 

20 cm

f. 

18 cm 

g. 

1.4 m

1.2 m

h. 

50 m

48 m

i. 75 cm

30 cm

5.  MC  The circumference of a circle with a radius of 12 cm is:
a. π × 12 cm b. 2 × π × 12 cm C. 2 × π × 24 cm d. π × 6 cm E. π × 18 cm

6.  MC  The circumference of a circle with a diameter of 55 m is:
a. 2 × π × 55 m b. π × 55

2
 m C. π × 55 m

d. π × 110 × 2 m E. 2 × π × 110 m
7.  WE7  Find the perimeter of the following sectors, correct to 2 decimal places.

a. 

85°

7 cm b. 

110°
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c. 

166°

6.5 cm d. 

220°

11.3 cm

8. In a Physics experiment, students spin a metal weight around on the end  
of a nylon thread. How far does the metal weight travel if it completes 
10 revolutions on the end of a 0.88 m thread? Give your answer to 
2 decimal places.

9. A scooter tyre has a diameter of 32 cm. What is the circumference of the 
tyre? Give your answer to 2 decimal places.

10. Find the circumference of the seaweed around the outside of this sushi 
roll, correct to 2 decimal places.

19 mm

11. Find the circumference of the Ferris wheel shown at right, correct 
to 2  decimal places.

12. Calculate the diameter of a circle (correct to 2 decimal places where 
appropriate) with a circumference of:
a. 18.84 m
b. 64.81 cm
c. 74.62 mm.

13. Calculate the radius of a circle (correct to 2 decimal places where 
appropriate) with a circumference of:
a. 12.62 cm
b. 47.35 m
c. 157 mm.

14. Calculate the radius of a tyre with a circumference of 135.56 cm. Give 
your answer to 2 decimal places.

15. Calculate the total length of metal pipe needed to assemble the  
wading pool frame shown at right. Give your answer in metres to 
2 decimal places.

16. Nathan runs around the inside lane of a circular track that has a radius of 
29 m. Rachel runs in the outer lane, which is 2.5 m further from the centre 
of the track. How much longer is the distance Rachel runs each lap? Give your answer to 2 decimal 
places.

r = 0.88 m

Weight

Nylon thread

8 m8 m

40 cm

r = 1.4 m
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  Communicating, reasoning and problem solving 
17.     In  Around the world in eighty days  by Jules Verne, Phileas Fogg boasts that he can travel around the 

world in   80   days or fewer. This was in the   1800s  , so he couldn’t take a plane. What average speed is 
needed to go around the Earth at the equator in   80   days? Assume you travel for   12   hours each day and 
that the radius of the Earth is approximately   6390 km  . Give your answer in   km/h   to   2   decimal places. 

18.    Liesel’s bicycle covers   19 m   in   10   revolutions of her bicycle wheel while Jared’s bicycle covers   20 m   
in   8   revolutions of his bicycle wheel. What is the difference between the radii of the two bicycle 
wheels? Give your answer in cm to   2   decimal places. 

19.    A shop sells circular trampolines of four different sizes. Safety 
nets that go around the trampoline are optional and can be 
purchased separately. The entrance to the trampoline is via a 
zip in the net. 

    The following table shows the diameters of all available 
trampolines and their net lengths. Which safety net matches 
which trampoline?  

    Diameter of trampoline    Length of safety net  
  a     1.75 m     i    6.03 m   

  b     1.92 m     ii    9.86 m   

  c     2.46 m     iii    5.50 m   

  d     3.14 m     iv    7.73 m   

20.     Calculate the perimeter of each of the following shapes. Give your answers correct to   2   decimal 
places. 
a.    

5 cm

 b.     

72
 m

m
 c.     

8.7
 m

 d.     1.25 cm  

21.       To cover a total distance of   1.5 km  , a student needs to run around a circular 
track three times. Calculate the radius of the track correct to the nearest 
metre. 

22.    Investigate how to get the perimeter of the segment shown. 
23.         π   is an irrational number. Investigate the concept of irrational 

numbers. 
24.    If you needed to estimate the value of   π   using any round object, 

how would you do it? 
25.    The two small circles in the diagram have a diameter that is equal 

to the radius of the medium-sized circle. The diameter of the 
medium-sized circle is equal to the radius of the large circle. If 
the large circle has a radius of   8 cm  , determine the area of the 
red-shaded section. 

50°

8 cm

6.
76

 c
m

Segment
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9.4 Area of rectangles, triangles, parallelograms, 
rhombuses and kites
9.4.1 Area

 • The area of a shape is the amount of flat surface enclosed by the shape.
 • Area is measured in square units, such as square millimetres (mm2), square centimetres (cm2), square 

metres (m2) and square kilometres (km2)
 • Area units can be converted using the chart below.

÷10002 ÷1002 ÷102

×10002 ×1002 ×102 

square
millimetres

(mm2)

square
centimetres

(cm2)

square
metres
(m2)

square
kilometres

(km2)

10002 = 1 000000 1002 = 1 0000 102 = 1 00

 • Area units are the squares of those for the corresponding linear units.
 • Large areas of land can be measured in hectares (ha). 1 ha = 10 000 m2.

9.4.2 Area of a rectangle
 • The area of a rectangle can be found using the formula AR = lb, where l is the length and b is the 

breadth (or width) of the rectangle.
 • The area of a square can be found using the formula AS = s 

2, where s is the side length of the square.

WORKED EXAMPLE 8

Complete the following metric conversions.
a 0.081 km2 = ______ m2 b 19 645 mm2 = ______m2

THINK WRITE

a Look at the metric conversion chart. To convert square 
kilometres to square metres, multiply by 1 000 000; that 
is, move the decimal point 6 places to the right.

a 0.081 km2 = 0.081 × 1 000 000 m2 
= 81 000 m2

b Look at the metric conversion chart. To convert square 
millimetres to square metres, divide by 1 000 000; that is, 
move the decimal point 6 places to the left.

b 19 645 mm2 = 19 645 ÷ 1 000 000 m2

= 0.019 645 m2

WORKED EXAMPLE 9

Find the area of a rectangle with dimensions shown below.
8 cm

5.6 cm
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9.4.3 Area of a triangle

 • The area of a triangle, AT, is given by the formula AT = 1
2

× b × h, where  
b is the base and h is the height of the triangle.

 • The base and the height of a triangle are perpendicular (at right angles) to 
each other.

9.4.4 Area of a parallelogram
 • A parallelogram is a quadrilateral with two pairs of parallel sides.Each parallel pair is of equal 

length.
 • A parallelogram can be divided into two triangles by drawing a diagonal.
 • In the parallelogram PQRS at right, are ΔPQR and  ΔRSP congruent? As their corresponding sides are 

of equal length, then ΔPQR ≡  ΔRSP (SSS congruency condition).

h

b

WORKED EXAMPLE 10

Find the area of each of these triangles in the smaller unit of measurement.
a 

7.5  cm

2.8  cm

b 

1.8 m

55 cm

THINK WRITE

a 1 Write the formula for the area of a triangle. a A = 1
2 
bh

2 Identify the values of b and h. b = 7.5,  h = 2.8

3 Substitute the values of b and h into the formula. A = 1
2

× 7.5 × 2.8

4 Evaluate. Remember to include the correct units (cm2). = 3.75 × 2.8
= 10.5 cm2

b 1 Write the formula for the area of a triangle. b A = 1
2 
bh

2 Convert measurements to cm. 1.8 m = 1.8 × 100 cm
= 180 cm

3 Identify the values of b and h. b = 180,  h = 55

4 Substitute the values of b and h into the formula. A = 1
2

× 180 × 55

5 Evaluate. Remember to include the correct units (cm2). = 90 × 55
= 4950 cm2

THINK WRITE

1 Write the formula for the area of a rectangle. A = lb

2 Identify the values of l and b. l = 8 and b = 5.6

3 Substitute the values of l and b into the formula and  
evaluate. Include the appropriate units.

A = 8 × 5.6
= 44.8 cm2
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 • As the area of a triangle is given as AT = 1
2

× b × h, then the area  
of a parallelogram must be twice the area of each triangle, so AP, 
area of a parallelogram, is given by the formula AP = b × h, where 
b is the base and h is the height of a parallelogram.

 • The base and the height of a parallelogram are perpendicular to each 
other.

9.4.5 Area of a rhombus
 • A rhombus is a parallelogram with all four sides of equal length and each pair of opposite sides  

parallel.
 • The area of a rhombus can be determined by multiplying the length of the diagonals and dividing  

by 2: ARH = d1 × d2

2
.

9.4.6 Area of a kite
 • A kite is a quadrilateral with two pairs of equal, adjacent sides and one pair of  

equal angles.
 • The area of a kite can be determined by dividing the kite into two equal 

triangles and using the formula for the area of a triangle: AK = d1 × d2

2
.

9.4.7 Area of composite figures
 • The area of simple composite figures made up of rectangles, squares, parallelograms and triangles can 

be found by finding the area of the smaller shapes and adding them together.
 • When you are breaking a composite figure down into smaller shapes, be sure to break it into shapes 

for which you know the area formulas.

h

p q

r

P Q

RS

s

b

WORKED EXAMPLE 11

Find the area of the parallelogram shown.

THINK WRITE

1 Write the formula for the area of a parallelogram. A = bh

2 Identify the values of b and h. b = 13,  h = 6

3 Substitute 6 for h and 13 for b. A = 13 × 6

4 Multiply the numbers together and include the correct units. = 78 cm2

6 cm

13 cm

WORKED EXAMPLE 12

Calculate the area of the following shape.

8 cm
6 cm

10 cm
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THINK WRITE

1 The shape can be divided into a rectangle and a triangle.  
The height of the triangle is (8 − 6) = 2 cm.

8 cm
6 cm

2 cm

10 cm

2 Write the formula for the area of a rectangle.

 • Identify the values of the pronumerals. Substitute these 
values into the formula and evaluate.

 • Write the formula for the area of a triangle.

 • Identify the values of the pronumerals. Substitute these 
values into the formula and evaluate.

Arectangle = l × b

l = 10 cm; b = 6 cm

Arectangle = 10 × 6

= 60 cm2

Atriangle = 1
2

× b × h

b = 10 cm; h = 2 cm

Atriangle = 1
2

× 10 × 2

= 10 cm2
 

3 Add the area of the rectangle and that of the triangle together 
to find the total area of the composite shape. Remember to 
include the units with the answer.

 Total area = Arectangle + Arectangle

= 60 + 10
= 70 cm2

The area of the composite shape is 
70 cm2.

DISCUSSION
Develop some strategies to help you memorise the formula for areas of various shapes. 

Try out this interactivity: Conversion chart for area
Searchlight ID: int-3783

Try out this interactivity: Area of rectangles
Searchlight ID: int-3784

Try out this interactivity: Area of parallelograms
Searchlight ID: int-3786

Try out this interactivity: Area of rhombuses
Searchlight ID: int-3787
Complete this digital doc: Investigation: Area of a parallelogram
Searchlight ID: doc-2319

Complete this digital doc: SkillSHEET Areas of squares, rectangles and triangles
Searchlight ID: doc-6958

Explore more with this weblink: Area of a rhombus

 RESOURCES — ONLINE ONLY
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Exercise 9.4 Area of rectangles, triangles, parallelograms,  
rhombuses and kites

Individual pathways

 V PRACTISE
Questions:
1–6, 7a, c, e, g, i, 8, 9, 10, 12, 14, 
18, 19, 28

 V CONSOLIDATE
Questions:
1a, c, e, g, i, 2a, e, f, 3b, 4, 5, 6a, d, 
f, 7a, e, g, i, 8, 9, 10, 11, 13, 15, 16, 
19, 21, 26, 28, 29

 V MASTER
Questions:
1b, d, f, h, j, 2c, e, f, 3c, 4, 5, 6c, e, 
f, 8–12, 14, 17–31

V V V  Individual pathway interactivity: int-4440

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE8  Complete the following metric conversions.

a. 0.53 km2 = ________ m2 b. 235 mm2 = ________ cm2

c. 2540 cm2 = ________ mm2 d. 542 000 cm2 = ________ m2

e. 74 000 mm2 = ________ m2 f. 3 000 000 m2 = ________ km2

g. 98 563 m2 = ________ ha h. 1.78 ha = ________m2

i. 0.987 m2 = ________mm2 j. 0.000 127 5 km2 = ________cm2

2.  WE9  Find the area of each of the rectangles below.
a. 

4 cm

9 cm b. 

25 mm

45 mm c. 

3 m

1.5 m

d. 

27 km

45 km e. 
50 cm

5 m f. 

2.1 cm

16 mm

3. Find the area of each of the squares below.
a. 

5 mm

b. 

16 cm

c. 

2.3 m

Questions 4 and 5 relate to the diagram at right.

4.  MC  The height and base respectively of the triangle are:
a. 32 mm and 62 mm b. 32 mm and 134 mm C. 32 mm and 187 mm
d. 62 mm and 187 mm E. 134 mm and 187 mm

 ONLINE ONLY

187 mm

134 mm
32 mm

62 mm
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5.  MC  The area of the triangle is:
a. 2992 mm b. 2992 mm2 C. 5984 mm
d. 5984 mm2 E. 6128 mm2

6.  WE10  Find the areas of the following triangles. Where there are two units given, answer using the 
smaller units.
a. 

37 mm

68 mm

b. 

40.4 m

87.7 m

c. 

85.7 mm

231.8 mm
d. 

184.6 cm

1.9 m

e. 

0.162 m

142.8 mm f. 
22.7 m

7.  WE11  Find the areas of the following parallelograms.
a. 

11 mm

25 mm

b. 

120 m

200 m

c. 

32 cm

20.5 cm

d. 

2.4 mm

4.6 mm

e. 

1.8 m

1.5 m

f. 

75 mm
32 mm

g. 
2.8 m

6.2 m

h. 72 m

68 m

70 m

i. 

1.6 m

5.3 m

5.3 m

8. a. Find the area of a rhombus whose diagonals are 10 cm and 6 cm.
b. Find the area of a rhombus whose diagonals are 8 cm and 6 cm.
c. Find the area of a kite whose diagonals are 20 cm and 9 cm.
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9.  WE11  Find the areas of the following composite shapes.
a. 6.5 cm

3.6 cm
2.1 cm

3.8 cm

6.2 cm

b. 
12 m

33 m

28 m

c. 

10 cm

24 cm

20 cm

10. A triangular pyramid can be constructed form this net. Calculate the total area of the net.

48 mm

200 mm

11. Zorko has divided his vegetable patch, which is in the shape of a regular  
(all sides equal) pentagon, into 3 sections as shown in the diagram at 
right.
a. Calculate the area of each individual section, correct to 2 decimal 

places.
b. Calculate the area of the vegetable patch, correct to 2 decimal places.

12. Find the area of the triangle used to rack up the pool balls at right.
13. The pyramid at right has 4 identical triangular faces with the dimensions  

shown. Calculate:
a. the area of one of the triangular faces
b. the total area of the 4 faces.

200  m

150  m

14. Georgia is planning to create a feature wall in her lounge room by painting it a different colour. The 
wall is 4.6 m wide and 3.4 m high.
a. Calculate the area of the wall to be painted.
b. Georgia knows that a 4 litre can of paint is sufficient to cover 12 square metres of wall. How many 

cans must she purchase if she needs to apply two coats of paint?
15. Calculate the base length of the give-way sign at right.
16. a.  Calculate the width of a rectangular sportsground if it has an area of 

30 ha and a length of 750 m.
b. The watering system at the sportsground covers 8000 square metres in 

10 minutes. How long does it take to water the sportsground?

8.89 m

13.68 m

5.23 m

16.31 m

24.7 cm

28.5 cm

45 cm

A = 945 cm2
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17. Find the area of gold braid needed to make the four military stripes shown.

6 cm

2.1 cm

18. What is the area of the block of land in the figure at right?
19.  MC  Which statement about a parallelogram is false?

a. The opposite sides of a parallelogram are parallel.
b. The height of the parallelogram is perpendicular to its base.
C. The area of a parallelogram is equal to the area of the rectangle whose 

length is the same as the base and whose breadth is the same as the height of the parallelogram.
d. The perimeter of the parallelogram is given by the formula P = 2(b + h).
E. The area of a parallelogram is given by the formula A = bh.

20. The base of a parallelogram is 3 times as long as its height. Find the area of the parallelogram, given 
that its height is 2.4 cm long.

21. A designer vase has a square base of side length 12 cm and four identical sides, each of which is a 
parallelogram. If the vertical height of the vase is 30 cm, find the total area of the glass used to make 
this vase. (Assume no waste and do not forget to include the base.)

22. a. Find the length of the base of a parallelogram whose height is 5.2 cm and whose area is 18.72 cm2.
b. Find the height of a parallelogram whose base is 7.5 cm long and whose area is 69 cm2.

23. The length of the base of a parallelogram is equal to its height. If the area of the parallelogram is 
90.25 cm2, find its dimensions.

Communicating, reasoning and problem solving
24. a.  If you increase the side lengths of a rectangle by a factor of 2, what effect does this have on the 

area of the rectangle?
b. If you decrease the side lengths of a rectangle by a factor of 2, what effect does this have on the area 

of the rectangle?
c. If you square the side lengths of a rectangle, what effect does this have on the area of the rectangle?

25. a.  If you increase the side lengths of a rectangle by factor of n, what effect does this have on the area 
of the rectangle?

b. If you decrease the side lengths of a rectangle by a factor of n, what effect does this have on the area 
of the rectangle?

26. If the diagonals of a rhombus bisect each other and intersect at right angles,  
use mathematical reasoning to show and explain that ARH = 1

2
× a × b, 

where a and b are the lengths of the diagonals of the rhombus.
27. Using mathematical reasoning, determine the area of the kite below in terms 

of a and b.

b

a

27 m

76 m

A B

CD

O

1
2

a

1
2

b 1
2

a

1
2

b
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9.5 Area of a circle
9.5.1 The area of a circle

 • The area of a circle, A, can be found using the formula A = πr 
2, where r is 

the radius of the circle.

 • The radius of a circle, r, is equal to a half of its diameter, D : r = D
2

.

r

FINDING A FORMULA TO CALCULATE THE AREA OF A CIRCLE
Equipment: paper, pair of compasses, protractor, scissors, pencil

1. Use your compasses to draw a circle with a radius of 10 cm.
2. Use a protractor to mark off 10° angles along the circumference. Join 

the markings to the centre of the circle with straight lines. Your circle 
will be separated into 36 equal sectors.

3. Cut out the sectors and arrange them in a pattern as shown. Half of 
the sectors will be pointing up and half pointing down.

4. The resultant shape resembles a____________.
5. Express the values of a and b shown on the diagram in terms of r, 

the radius of the original uncut circle. Hence, find the area.
6. Explain why the area of the shape is the same as the area  

of the original circle. Hence state the formula for the area of  
the circle.

b

a

28. Show possible dimensions for each of the following shapes so that they each have an area of 36 cm2.
a. Rectangle b. Parallelogram c. Rhombus

29. A rectangular flower bed measures 20 m by 16 m. A gravel path 2 m wide surrounds it.
a. Draw a diagram representing the flower bed and path.
b. Calculate the area of the flower bed.
c. Calculate the area of the gravel path.
d. If gravel costs $5 per square metre, how much will it cost to cover the path?

30. The area of Victoria can be approximated using a right-angled triangle with  
the measurements shown at right.
a. Estimate the area of Victoria by calculating the area of the triangle.
b. Use your atlas or the internet to compare your estimate with the actual area 

of Victoria.
c. Explain why the answer you obtained in part a can be regarded only as an 

estimate.
d. How could a more accurate estimate of the area of Victoria be made?

31. Why is it important to know that the height and the base of any triangle and any parallelogram are 
perpendicular?

500 km

850 km
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WORKED EXAMPLE 13

Find the area of each of the following circles correct to 2 decimal places.
a 

20 cm

b 

18 cm

THINK WRITE

a 1 Write the formula for the area of a circle. a A = πr2

2 Substitute 20 for r and 3.14. . . for π. A = 3.14. . . × 202

3 Evaluate (square the radius first) and include the correct 
units.

= 3.14. . . × 400
= 1256.637. . . 
= 1256.64 cm2

b 1 Write the formula for the area of a circle. b A = πr2

2 We need radius, but are given the diameter. State the 
relation between the radius and the diameter.

D = 18; r = D ÷ 2

3 Halve the value of the diameter to get the radius. r = 18 ÷ 2
= 9

4 Substitute 9 for r and 3.14. . . for π. A = 3.14. . . × 92

= 3.14. . . × 81

5 Evaluate (square the radius first) and include the correct 
units.

= 254.469. . .
= 254.47 cm2

9.5.2 The area of quadrants, semicircles and sectors
 • We can use the formula for the area of a circle to calculate the area of quadrants, semicircles and  

sectors.
 • A quadrant is a quarter circle, so the area of a quadrant is a quarter of the area of a circle. Similarly, 

the area of a semicircle is half the area of a circle.

 • The area of a sector is θ
360

 ×  the area of the circle.

Asector = θ
360

× πr2

WORKED EXAMPLE 14

Find the area of each of the following shapes correct to 2 decimal places.

a 

13 cm

b 

60°
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Exercise 9.5 Area of a circle 

Individual pathways

 V PRACTISE
Questions:
1–3, 5a–d, 7, 10, 11

 V CONSOLIDATE
Questions:
1–4, 5a–f, 6, 7, 10, 11, 13

 V MASTER
Questions:
1a, c, f, 2b, d, 3, 4a, 5–15

V V V Individual pathway interactivity: int-4441  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE13  Find the area of each of the following circles correct to 2 decimal places.

a. 

12 cm

b. 

2.5 km

c. 

1.7 m

Try this interactivity: Area of circles
Searchlight ID: int-3788

Complete this digital doc: Investigation: Area of a circle
Searchlight ID: doc-2321

 RESOURCES — ONLINE ONLY

THINK WRITE

a 1 This shape is a quadrant, so the formula for the area 
is a quarter of the formula for the area of a circle.

a A = 1
4

× πr2

2 Substitute r = 13 into the formula. A = 1
4

× π × 132

3 Evaluate and round the answer correct to 2 decimal 
places. Include the units

= 132.732 … 
= 132.73 cm2

b 1 This sector is 60
360

 of a circle. Write the formula for 

its area.

b A = 60
360

× πr2

2 Substitute r = 7 into the formula. A = 60
360

× π × 72

3 Evaluate and round the answer correct to 2 decimal 
places. Include the units

= 25.656 … 
= 25.66 mm2
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d. 

0.7 cm

e. 

58 cm

f. 

8.1 mm

2. Find the area, correct to 2 decimal places, of:
a. a circle of radius 5 cm
b. a circle of radius 12.4 mm
c. a circle of diameter 28 m
d. a circle of diameter 18 cm.

3. Find the area of each of the following shapes correct to 2 decimal places.
a. 

21 cm

b. 

7.5 cm

c. 

112°

12.8 mm

4. Find the radius, correct to 2 decimal places, of:
a. a circle of area 50 cm2 b. a circle of area 75 mm2 c. a circle of area 333 cm2.

5. The word annulus is the Latin word for ring. An annulus is the shape formed between two circles 
with a common centre (called concentric circles). To find the area of an annulus, calculate the area of 
the smaller circle and subtract it from the area of the larger circle. Find the area of the annulus, correct 
to 2 decimal places, for each of the following sets of concentric circles.

r1 = radius of smaller circle
r2 = radius of larger circle
Areaannulus = πr2

2 − πr1
2

a. 
4 cm

2 cm

b. 

7 cm

41 cm

c. 

50 m

81 m

An annulus is the shaded area between
the concentric circles.

r
1

r
2
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6. Find the area of each of the following shapes. Give your answers:
i. in terms of π. ii. to 2 decimal places.

a. 

20 cm

b. 

1 cm

c. 

16 mm

d. 
4.2 m

e. 

10 cm

f. 

42 cm

g. 

6 cm

5 cm

h. 

7.5 cm

i. 

2.5 cm

3 cm

7. Find the minimum area of aluminium foil, correct to 2 decimal places, that could be used to cover the 
top of the circular tray with diameter 38 cm.

8. What is the area of material in a circular mat of diameter 2.4 m? Give your answer correct to  
2 decimal places.

9. How many packets of lawn seed should Joanne buy to sow a circular bed of diameter 27 m, if each 
packet of seed covers 23 m2?

10. A landscape gardener wishes to spread fertiliser on a semicircular garden bed that has a diameter of 
4.7 m. How much fertiliser is required if the fertiliser is applied at the rate of 20 g per square metre? 
Give your answer to the nearest gram.

Communicating, reasoning and problem solving
11. Investigate what happens to the diameter of a circle if its area is:

a. doubled b. quadrupled
c. halved d. changed by factor of n.

12. Investigate what happens to the circumference of a circle if its area is:
a. doubled b. quadrupled
c. halved d. changed by factor of n.

13. The total area of wood used to make a set of six identical round coasters  
is 425 cm2.
a. Calculate the area of the wood used in each coaster.
b. Calculate the radius of each coaster correct to 2 decimal places.
c. An 8.5 cm wide cylindrical coffee mug is placed on one of the coasters. 

Use your answer to part b to decide whether it will fit entirely within the 
coaster’s surface.
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14. Calculate the shaded area in each of the following shapes.

a. 

38 cm

20 cm

b. 

2 mm

7.5 mm

c. 

3.5 cm

15. Think of a way to remember the difference between the formula for the circumference and the  
formula for the area of a circle.

9.6 Area of trapeziums
9.6.1 The area of trapeziums

 • A trapezium is a quadrilateral with one pair of parallel unequal sides.
 • The following figures are all trapeziums.

 • The height of the trapezium is perpendicular to each of its parallel bases.

h

a

b

 • To determine the area of a trapezium, draw two lines to create two triangles and one rectangle as 
shown.

b

hh

a

h

b – a
b

h

a

 • Placing the two triangles together creates one triangle and one rectangle.
 • The total area of the two shapes, A, will give A = a × h + 1

2
× h × (b − a).

 • Simplifying this gives A = 1
2
(a + b) × h.

 • The area of a trapezium, A, is given by the formula A = 1
2
(a + b) × h, where a and b are the lengths 

of parallel sides and h is the height of the trapezium.

UNCORRECTED P
AGE P

ROOFS



TOPIC 9 Measurement 29

c09Measurement_9.5-9.6.indd Page 29 24/07/17  1:17 PM

Exercise 9.6 Area of trapeziums 

Individual pathways

 V PRACTISE
Questions:
1–4, 8, 10

 V CONSOLIDATE
Questions:
1b, d, e, f, 2, 3, 5, 7, 8, 10, 11

 V MASTER
Questions:
1b, e, f, 2, 3–11

V V V Individual pathway interactivity: int-4442  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE15  Find the area of each of the following trapeziums.

a. 3 cm

2 cm

6 cm

b. 9 m

4.5 m

6 m

c. 5.0 m

3.5 m

3.0 m

WORKED EXAMPLE 15

Find the area of the trapezium at right.

THINK WRITE

1 Write the formula for the area of the trapezium. A = 1
2
(a + b) × h

2 Identify the values of a,  b and h.
Note: It does not matter which of the parallel sides is a and which 
one is b, since we will need to add them together.

a = 10,  b = 6 and h = 4

3 Substitute the values of a,  b and h into the formula. A = 1
2

× (10 + 6) × 4

4 Evaluate (work out the brackets first) and include the correct units. A = 1
2

× 16 × 4

= 32 cm2

6 cm

4 cm

10 cm

Try out this interactivity: Area of trapeziums
Searchlight ID: int-3789

Complete this digital doc: Investigation: Area of a trapezium
Searchlight ID: doc-2320

Complete this digital doc: WorkSHEET: Measurement
Searchlight ID: doc-2322

 RESOURCES — ONLINE ONLY

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



30 Maths Quest 8 Stage 4 NSW Australian curriculum

c09Measurement_9.5-9.6.indd Page 30 24/07/17  1:17 PM

d. 

18 mm

14 mm

25 mm

e. 

0.9 cm

2.4 cm

8.0 cm f. 

50 m
48 m

80 m

2.  MC  Which of the following is the correct way to calculate the area of the trapezium shown?
a. 1

2
× (3 + 5) × 11 b. 1

2
× (3 + 5 + 11)

C. 1
2

× (11 − 3) × 5 d. 1
2

× (11 + 5) × 3

E. 1
2

× (3 + 11) × 5

3. A dress pattern contains these two pieces.

30 cm

30 cm

60 cm

32 cm

47 cm

60 cm

Find the total area of material needed to make both pieces.
4. A science laboratory has four benches with the 

dimensions shown at right.
What would be the cost, to the nearest 5 cents, of 
covering all four benches with a protective coating 
that costs $38.50 per square metre?

5. Stavros has accepted a contract to concrete and edge 
the yard, the dimensions of which are shown in the 
figure at right.
a. What will be the cost, to the nearest 5 cents, of 

concreting the yard if concrete costs $28.00 per 
square metre?

b. The yard must be surrounded by edging strips, which cost $8.25 per metre. 
Find:
i. the cost of the edging strips, to the nearest5 cents
ii. the total cost of materials for the job.

6. The side wall of this shed is in the shape of a 
trapezium and has an area of 4.6 m2. Find the 
perpendicular distance between the parallel sides if 
one side of the wall is 2.6 m high and the other 
2 m high.

7.  MC  Two trapeziums have corresponding parallel 
sides of equal length. The height of the first 
trapezium is twice as large as the height of the 
second. The area of the second trapezium is:
a. twice the area of the first trapezium
b. half the area of the first trapezium
C. quarter of the area of the first trapezium
d. four times the area of the first trapezium
E. impossible to say

3 cm

5 cm

11 cm

0.84 m

0.39 m

2.1 m

9.2 m

12.4 m

8.8 m

9.9 m

2.6 m 2 m
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9.7 Volume of prisms and other solids
9.7.1 Volume

 • Volume is the amount of space inside a three-dimensional object.
 • Volume is measured in cubic units such as mm3, cm3 or m3.
 • Volume units can be converted using the chart below.

÷10003 ÷1003 ÷103

×10003 ×1003 ×103 

cubic
kilometres

(km3)

cubic
metres
(m3)

cubic
centimetres

(cm3)

cubic
millimetres

(mm3)

9.7.2 Prisms
 • Prisms are solid shapes with identical opposite polygonal ends which are joined by straight edges. 

They are three-dimensional objects that can be cut into identical slices, called cross-sections.
 • Prisms are named according to the shape of their cross-section. The objects below are all prisms.

Triangular prism

Rectangular prism

Hexagonal prism

Communicating, reasoning and problem solving
8. Which side (A,  B or C) represents the height of the following trapeziums?

a. B

A

C

b. B

A

C

c. 

A

C

B

9. The formula for the area of a trapezium can be proved by dividing it into two  
triangles as shown.
a. Find the area of triangle 1 in terms of the pronumerals shown in the diagram.
b. Find the area of triangle 2 in terms of the pronumerals shown in the diagram.
c. Find the area of the trapezium by adding the areas of the two triangles together.

10. A section of a garden is in the shape of a trapezium as shown.
a. Calculate the area of this section of the garden.
b. This section of the garden is to be covered with mulch. According to the 

information on the pack, each bag contains enough mulch to cover 5 m2 
of surface. How many bags of mulch are needed to complete the job?

c. If each bag costs $8.95, calculate the total cost of the mulch.
11. Calculate the area of the shape in the figure as:

a. an exact value
b. rounded to 5 significant digits.

2
1

b

a

h

3.5 m

5.8 m

12 m

11 cm

5.4 cm

6 cm

12 cm
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 • Objects that do not have a uniform cross-section can not be classified as prisms. For example, the 
objects below are not prisms.

Sphere Cone
Square pyramid

 • The volume of any prism is given by the formula V = A × H, where A is the cross-sectional area of a 
prism and H is the height of a prism.

 • The volume of a rectangular prism is given by the formula V = lbh, where l is the length, b is the 
breadth and h is the height of the prism.

 • A rectangular prism can be cut to form two equal triangular prisms.
 • The volume of a cube is given by the formula V = l3, where l is the side length of a cube.
 • The height of the prism is not necessarily the height of the object in a true sense of the word. It is just 

the dimension perpendicular to the cross-section.

A

H

V = A × H

The base of this prism, A, is its cross-section; 

H is the height of the prism.

A

H

The base of this prism is not its cross-section. 

H represents the depth (or length) of the prism; 

A is its cross-section.

9.7.3 Volume of solids with uniform cross-section that are not prisms
 • The objects with a uniform cross-section whose ends are not polygons (i.e. those whose ends are not 

joined by straight edges) can not be classified as prisms. For example, the shapes below are not prisms, 
even though they have uniform cross-sections.

 • The formula V = AH, where A is the cross-sectional area and H is the dimension perpendicular to it, 
will give the volume of any solid with a uniform cross-section, even if it is not a prism.
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 • The cross-section of a cylinder is a circle; therefore the volume for a cylinder is given by the formula 
V = πr2h, where r is the radius of the base and h is the perpendicular height.

WORKED EXAMPLE 16

Find the volume of each of the following. Give answers correct to 2 decimal places where 
appropriate.

a 

5 cm

3 cm

b 

8 cm

12 cm

7 cm

c 

7 cm

A = 13 cm2

THINK WRITE

a 1 Write the formula for the volume of a cylinder. a V = πr 
2h

2 State the value of r and h. r = 3,  h = 5

3 Substitute the values of r and h into the formula and 
evaluate. Include the correct units in your answer.

V = 3.14 . . . × 32 × 5 
= 141.371 . . . 
= 141.37 cm3

b 1 Write the formula for the volume of a prism. b V = A × H

2 Identify the shape of the cross-section and, hence, write 
the formula to find its area.

Atriangle = 1
2

 bh

3 State the values of the variables.
(Note: h is the height of the triangle, not of the prism.)

b = 7,  h = 8

4 Substitute the values of b and h into the formula and 
evaluate.

A = 1
2
 × 7 × 8

= 28 cm2

5 State the value of H, the height of the prism. H = 12

6 To find the volume of the prism, multiply the cross-
sectional area by the height and include the correct 
units.

V = 28 × 12
= 336 cm3

c 1 Write the formula for the volume of the given shape. c V = A × H

2 State the values of the cross-sectional area and the 
height of the shape.

A = 13,  H = 7

3 Multiply the cross-sectional area by the height and 
include the correct units.

V = 13 × 7
= 91 cm3
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Exercise 9.7 Volume of prisms and other solids 

Individual pathways

 V PRACTISE
Questions:
1, 2a, d, g, j, 3, 4, 7, 12

 V CONSOLIDATE
Questions:
1, 2b, e, h, k, 3, 5, 6, 8, 10, 12, 13

 V MASTER
Questions:
1, 2b, c, i, l, 4–15

V V V Individual pathway interactivity: int-4443  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Which of the three-dimensional shapes below are prisms?

a. b. c. 

d. e. 

2.  WE16  Find the volume of each of the following. Give your answers to 2 decimal places where  
appropriate.
a. 

6 cm

A = 14 cm2

b. 

4.5 m

A = 18 m2

c. 

20 cm

15 cm

Try out this interactivity: Volumes of prisms
Searchlight ID: int-2754

Try out this interactivity: Conversion chart for volume
Searchlight ID: int-3791

Try out this interactivity: Prisms?
Searchlight ID: int-3792

Try out this interactivity: Volumes of solids
Searchlight ID: int-3794

Complete this digital doc: SkillSHEET: Volume of cubes and rectangular prisms
Searchlight ID: doc-6959

Complete this digital doc: SpreadSHEET: Volume of a prism
Searchlight ID: doc-2324

 RESOURCES — ONLINE ONLY
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d. 

40 cm
25 cm

e. 

10.5 m

9 m
f. 13 cm

9 cm

g. 

6 cm

7 cm

4 cm

h. 

8 cm

5 cm

6 cm

i. 

8 m

8 m

10 m

j. 
7 cm

6 cm
6 cm

k. 

2.5 cm

1.5 cm
2.0 cm

l. 

1.25 m

1.0 m
1.5 m

3. What volume of water will a rectangular swimming pool with dimensions shown in the following 
photograph hold if it is completely filled? The pool has no shallow or deep end. It is all the same 
depth.

2.4 m

20 m
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4.     How many cubic metres of cement will be needed to make the 
cylindrical foundation shown in the fi gure at right? Give your answer to 
  2   decimal places.   

5.     What are the volumes of these pieces of cheese? 
a.    

6 cm

5 cm

4 cm

8 cm

  b.     

5.0 cm

8.0 cm

4.2 cm

 

6.       What is the volume of the bread bin shown at right? Give your answer to 
the nearest whole number.   

7.     How much water will this pig trough, with dimensions shown in the 
fi gure at right, hold if it is completely fi lled? Give your answer in litres 
correct to   1   decimal place. ( Hint:    1   litre  = 1000 cm3  .) 

 

30 cm

15 cm

15 cm 55 cm

 
8.     A cylindrical water bottle has a radius of   4 cm   and a perpendicular height of   20 cm  . Find the capacity 

of the water bottle in mL correct to the nearest whole number. ( Hint:    1 mL = 1 cm3  .) 

  Communicating, reasoning and problem solving 
9.     Explain the similarities between the volume formulas for 

cylinders and prisms. 
10.    A rectangular metal sheet with length   2.5 m   and width   1.9 m   is 

used to make a cylinder. The metal sheet can be rolled on its 
length or on its width. The two cylinders that can be formed are 
shown in the diagram.   
a.     Calculate the radius to one decimal place for: 

i.    the taller cylinder 
ii.    the shorter cylinder. 

b.      Calculate the two volumes. 
c.    Which volume is larger? Explain why this is the case. 

11.      Consider the same situation as in question  10  but this time the metal sheet 
has length   a   and width   b(a > b)  .   
a.     Write a formula for the radius of base of each cylinder. 
b.    Write a formula for each of the volumes. 
c.    Explain which volume is always going to be larger. 
d.    Does this explain your answer in the previous question? 

12.      A new (unsharpened) pencil is in the shape of a hexagonal prism. If the area 
of the hexagonal end is   80 mm2   and the volume of the whole pencil is 
  14.4 cm3  , calculate the length of the pencil.   

8 m

1.2 m

18 cm

29 cm

2.5 m
1.9 m

b
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13.     Consider a set of three food containers of different sizes, each of 
which is in the shape of a rectangular prism.   
  The smallest container is   6 cm   long,   4 cm   wide and   3 cm   high. All the 
dimensions of the medium container are double those of the smallest 
one; all the dimensions of the largest container are triple those of the 
smallest one. 
a.    Calculate the volume of the smallest container. 
b.    State the dimensions and hence calculate the volume of: 

i.    the medium container 
ii.    the largest container. 

c.      Calculate the ratio of the volumes of: 
i.    the smallest container to the medium container 
ii.    the smallest container to the largest container. 

d.      Consider your answers to part  c  and use them to copy and 
complete the following: If all dimensions of a rectangular 
prism are increased by a factor of   n  , the volume of the 
prism is increased by a factor of   _____. 

14.      A set of cabin tents is being made for a historical 
documentary. The dimensions of each tent are shown. 
a.    Calculate the area of material required to make each tent, 

including the fl oor. 
b.    Calculate the amount of space inside the tent.   

15.       How can you say if a solid has a uniform cross-section? 

     9.8   Time  
  9.8.1 Time — an introduction 

 •    Time is one of our most useful systems of measurement. We can use it to work out how long we have 
been doing something, or how long we have until we must do something. We can use it to make future 
arrangements. 

 •    Time is something we all use, every day. 
 •    Time is divided into units. There are:  

   60   seconds  in    1   minute 

   60   minutes  in    1   hour 

   24   hours  in    1   day 

   7   days  in    1   week 

   2   weeks  in    1   fortnight 

 about   4   weeks  in    1   month 

   12   months  in    1   year 

 about   365   days  in    1   year 

   10   years  in    1   decade 

   100   years  in    1   century 

   1000   years  in    1   millennium. 

1.8 m

1.48 m

2.5 m

1 m

3 m
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 • We also use the word time to refer to an instant (e.g. 3 o’clock) 
 rather than a period.

 • A clock or watch can display the time in one of two ways.
 – Some clocks display the time in analogue form using hour, minute 
and second hands that move continuously as they point to numbers on 
the clock face.

 – Other clocks and watches display a set of digits that change in steps 
as time passes.

9.8.2 Time calculations

WORKED EXAMPLE 17

How many minutes are there in 4 1
4
 hours?

THINK WRITE

1 Convert the mixed number to an improper fraction. 4 1
4 

hours = 4 × 4 + 1
4

= 17
4

 
 
hours

2 Multiply the improper fraction by the number of minutes 
in 1 hour.

17
4  hours = 17

4
× 60 minutes

= 1020
4

 
 
minutes

3 Evaluate. = 255 minutes

WORKED EXAMPLE 18

How many minutes are there in 5 days?

THINK WRITE

1 Convert the number of days to hours; that is, multiply 5 by 24 hours. 5 days = 5 × 24  hours

2 Evaluate. = 120 hours

3 Convert the number of hours to minutes; that is, multiply 120 by 60 
minutes.

120 hours = 120 × 60

4 Evaluate. = 7200 minutes

WORKED EXAMPLE 19

Change the following into hours and minutes.
a 300 minutes b 425 minutes

THINK WRITE

a 1 Convert minutes to hours; that is, divide 300 by 60. a 300 minutes = 300 ÷ 60

2 Evaluate. = 5 hours

b 1 Convert minutes to hours; that is, divide 425 by 60. b 425 minutes = 425 ÷ 60
= 425

60

2 Evaluate. = 7 remainder 5

3 Write the answer in hours and minutes. 425  minutes = 7 hours 5 minutes
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 •    The suffi xes am and pm are used to indicate morning and 
afternoon, and are derived from  ante meridiem  (meaning before 
midday) and  post meridiem  (after midday). 

 • Note:  Noon (or midday) may be written as 12.00 pm, and midnight 
may be written as 12.00 am.   

 •     One way to fi nd time differences is to mentally calculate how long 
it is to the next hour, then to the next noon or midnight. The 
following worked example illustrates this technique.    

 WORKED EXAMPLE 20 

  Find the time difference between:  
a     7.15  pm and 10.25 pm  b     2.50  am and 8.20  pm  
c     3.40  am on Tuesday and 5.10  pm on Wednesday (next day).       

  THINK     WRITE  

  a    1      Construct a vertical column starting at 7.15  pm 
and ending at 10.25  pm. Set up two columns 
with the headings ‘hours’ and ‘minutes’ next to 
the fi rst time.   

  a  

     

    Hours  Minutes
    7.15 pm
     8.00 pm                 45
10.25 pm          2       25

Total time            2       70
    = 3       10

     

    2      Write key times between the start and fi nish 
times.   

  

    3      Calculate the times added to get each key time, 
and write them under the hours and minutes 
headings as shown.   

    

    4      Add the time differences to fi nd the total time 
difference.   

    

    5      Convert any minute values over   60   to hours and 
minutes and adjust the answer.   

    

    6      Answer the question.         The time difference is   3   hours   10   minutes.    

  b      Repeat steps 1 to 6 in part  a .     b  

     

    Hours  Minutes
     2.50 am
      3.00 am                 10
12.00 pm          9       00

8.20 pm          8       20
Total time          17       30

     

  The time difference is   17   hours   30   minutes.    

  c      Repeat steps 1 to 6 in part  a .     c  

     

   Hours  Minutes
3.40 am Tuesday
4.00 am Tuesday               20
4.00 am Wednesday        24      00

12.00 pm Wednesday      8      00
5.00 pm Wednesday       5      10

Total time     37      30
   

   

  The time difference is   37   hours   30   minutes.    
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Exercise 9.8 Time 

Individual pathways

 V PRACTISE
Questions:
1–7, 8a, d, g, 9a, d, g, 10, 11, 12a, 
c, 13–16, 24, 27, 29, 31, 32

 V CONSOLIDATE
Questions:
1–7, 8b, e, h, 9b, e, h, 10a, d, g, i, l, 
11, 12b, d, 13–18, 22, 25, 27–33

 V MASTER
Questions:
1–5, 6b, e, h, 7c, f, i, 8c, f, i, 9c, g, 
h, i, 10c, h, i, k, 11a, g, k, 12b, d, 
13–34

V V V Individual pathway interactivity: int-4444 
To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Match the following activities with the most likely amount of time.

a. a cricket test match            1 year
b. writing your name            10 seconds
c. eating breakfast             15 minutes
d. building a house               5 days
e. flying time from Melbourne to Hong Kong     7 hours
f. being in Year 7             6 months

2. What are the times shown on each of the following analogue clocks?
a. 

12 1
2

4
57

8

10
11

6

39

b. 
12 1

2

4
57

8

10
11

6

39

c. 

12 1
2

4
57

8

10
11

6

39

 ONLINE ONLY

Try out this interactivity: Time conversion
Searchlight ID: int-3795 

Try out this interactivity: Time calculations
Searchlight ID: int-3795 

Complete this digital doc: SkillSHEET: Reading the time
Searchlight ID: doc-6960

Complete this digital doc: SpreadSHEET: Time difference
Searchlight ID: doc-3445

 RESOURCES — ONLINE ONLY

ADDING AND SUBTRACTING TIME USING A CALCULATOR
Most calculators contain a DMS button, which stands for degrees, minutes and seconds. You can enter time 
in hours, minutes and seconds using this button. Enter the number of hours and press the button, then enter 
the number of minutes and press the button again, finally enter the number of seconds.

Try adding and subtracting time using the button on your DMS calculator. 
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d. 
12 1

2

4
57

8

10
11

6

39

e. 

12 1
2

4
57

8

10
11

6

39

f. 
12 1

2

4
57

8

10
11

6

39

3. For each of the following, draw a 12-hour clock face and show the time.
a. 8.20  am b. 8.45  pm c. 10.50  am d. 12.00  am e. 11.05  pm
f. 5.11  pm g. 7.32  pm h. 9.24  am i. 11.16  am

4. Today we use clocks and watches to tell the time. Name two other devices that have been used in the 
past to measure time.

5. Explain the difference between 2 hours 25 minutes and 2.25 hours.
6.  WE17,18  How many minutes are there in each of the following periods?

a. 2 hours b. 2 1
2
 hours c. 3 1

4
 hours d. 1

2
 hour

e. 3
4
 hour f. 7 3

4
 hours g. 1 day h. 9 days

7.  WE19  Change the following to hours and minutes.
a. 200 minutes b. 185 minutes c. 160 minutes d. 230 minutes e. 405 minutes
f. 95 minutes g. 610 minutes h. 72 minutes i. 305 minutes

8. Change the following to minutes.
a. 1 hour 15 minutes b. 2 hours 10 minutes c. 1 hour 50 minutes
d. 4 hours 25 minutes e. 7 hours 35 minutes f. 3 hours 12 minutes
g. 16 3

4
 hours h. 5 1

2
 hours i. 6 1

4
 hours

9. How many:
a. days in a week? b. weeks in a year? c. seconds in a minute?
d. seconds in an hour? e. seconds in a day? f. hours in a day?
g. hours in a year? h. minutes in a day? i. minutes in a year?
Note: Assume 1 year = 365 days.

10. What is the time:
a. 1 hour after 4.00  pm? b. 1 hour before 4.00  pm?
c. 1 hour after 5.30 am? d. 1 hour 20 minutes after half past 10  am?
e. 1 hour 20 minutes before 10.00  am? f. 3 hours 18 minutes after 2.00  pm?
g. 2 hours 30 minutes before 4.30  am? h. 4 hours 35 minutes after quarter to 10  am?
i. 4 hours 35 minutes before 10.05  pm? j. 5 hours 27 minutes after 1.08  am?

k. 5 hours 27 minutes before 1.08  am? l. 1 hour 10 minutes before 11.30  am?
11.  WE20a,b  Find the time difference between:

a. 8.20 pm and 8.35  pm b. 4.15 pm and 5.20  pm
c. 7.15 am and 8.28  am d. 5.17 am and 6.32  am
e. 9.15 pm and 10.08  pm f. 3.16 pm and 5.09  pm
g. 11.28 pm and midnight h. 9.21 am and 1.06  pm
i. 11.10 am and 4.25  pm j. 6.05 am and 6.05  pm

k. half past 6 pm and quarter to 3 am.
12.  WE20c  Find the time difference between:

a. 7.20  am on Monday and 6.30  pm the next day, Tuesday
b. 4.38  am on Saturday and 1.25  pm the next day, Sunday.
c. 8.45  pm on Wednesday and 10.16  am the next day, Thursday
d. 1.20  pm on Wednesday and 9.09  am the first Friday.
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13.  MC  225 minutes is the same as:
a. 2 hours 25 minutes b. 2 hours 15 minutes C. 3 hours 45 minutes
d. 3 hours 25 minutes e. 2 hours 45 minutes

14.  MC  If the time was 8.45 pm, what would be the time 5 hours 20 minutes later?
a. 1.05 am b. 1.05 pm C. 2.05 pm d. 2.05 am e. 1.10 pm

15.  MC  If a train takes 2 hours and 18 minutes to arrive at its destination and it arrives at 6.03  pm, at what 
time did it leave?
a. 3.45 pm b. 8.21 pm C. 4.15 pm d. 3.21 pm e. 3.45 am

16. If it takes Joanne 16 minutes to write one page of a letter, how long will it take her to write a letter of 
three pages?

17. Mathew spends half an hour doing homework each week night. How many hours of homework has he 
done after 3 weeks?

18. If the time is now 7.55  am in Sydney, what is the time in Adelaide if South Australian time is half an 
hour behind New South Wales time?

19. If the time is now 8.30  am in Sydney, what is the time in Perth if Western Australia is two hours 
behind New South Wales?

20. If the time is 9.45 pm in Perth, what is the time in Sydney? (See question 19.)
21. If the time is 10.05  pm in Adelaide, what is the time in Sydney? (See question 18.)
22. If Susan takes 25 minutes to walk to the station, waits for the train for 7 minutes, travels on the train for 

12 minutes and then takes 8 minutes to walk to her friend’s house, how long has she taken altogether?
23. If James spends 35 minutes on Friday, 2 hours and 12 minutes on Saturday and 1 1

4
 hours on Sunday 

to complete his assignment, how much time did he take altogether?
24. Erika completes her mathematics homework, consisting of 13 questions, in 44 minutes. How long on 

average did it take her to complete each questions? Round your answer to the nearest minute.
25. Julio is a basketball fanatic and practises shooting hoops for 11 hours each week. How much is this on 

average per day? Round your answer to the nearest minute.
26. In the month of July Sandra spends 115 hours testing the new platform for her company intranet. If 

Sandra worked for 21 days in July, on average how much time each day did Sandra spend testing the 
new platform? Round your answer to the nearest hour.

Communicating, reasoning and problem solving
27. Tommy completes a calculation involving time on his calculator, and the answer is displayed as 3.25 

hours. Tommy gives his answer as 3 hours, 25 minutes. Was Tommy correct? If not, what should 
Tommy’s answer have been?

28. The first day of a school term starts at 9.00 am on 2 February and the last day of the term finishes at 
3.30 pm on 6 April. How many months, days, hours and minutes did the term last?

29. In a mirror reflection, the time on an analogue clock face appears to be 25 minutes to 2. What time is it?
30. When would an analogue clock and its mirror image appear exactly the same? Explain your answer.
31. You have a training schedule for tennis. If you follow the  

schedule, how long will you train each week?
32. You are allowed to stay up until 10:30 pm on Saturday  

night. What time will you need to start a DVD if you watch:
a. Finding Nemo (97 minutes)?
b. Aladdin (86 minutes)?
c. Star Wars (124 minutes)?

33. A classmate attempted to calculate some time differences. 
Explain where he may have gone wrong in his calculations 
and then find the correct answers.
a. 2240

−2005
    235 min 

b. 9 : 22
−7 : 38

1 : 84
34. The battery on your new MP3 player is supposed to last for 10 hours. If you listen to music on your MP3 

player for 40 minutes per day, how many days will the battery last until you have to charge it again?

Tennis training
Monday 0630–0745
Friday 1650 –1825
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9.9 24-hour clock and time zones
9.9.1 The 24-hour clock

 • Sometimes the time is given using a 24-hour system or 24-hour clock.
 • The hours are numbered from 1 to 24, beginning at midnight.
 • The times from midnight to 12.59 pm look very similar to the 12-hour time. At 1.00 pm you need to 

add 12 hours, making the time 1300 hours.
 • Times in the 24-hour system are written as ‘fourteen hundred hours’ (1400) or ‘twenty-three thirty 

hours’ (2330).
 • Notice that in 24-hour time, we always use 4 digits. Some examples are given in the table below.

12-hour time 24-hour time

 6.00 am 0600 hours

10.00 am 1000 hours

12.30 pm 1230 hours

 2.00 pm 1400 hours (add 12 hours to 2.00)

 8.00 pm 2000 hours (add 12 hours to 8.00)

11.30 pm 2330 hours (add 12 hours to 11.30)

9.9.2 Time zones
 • Time changes as we travel around the world. In Europe it is night time when in Australia it is day and 

it is day time in Europe when we have night.
 • To help everyone know what time it is in different countries, the world is divided into 24 time zones. 

(See the map showing world time zones.) Most of the time zones are offset by one hour, but a few loca-
tions use different offsets, changing their times to be 30 or 45 minutes from the standard one-hour zone.

WORKED EXAMPLE 21

Find the difference in hours and minutes between the following 24-hour times:
a 0635 and 2150 b 1055 and 1543.

THINK WRITE

a 1 Set up two columns with the headings ‘hours’ and ‘minutes’. a Hours Minutes

    21   50
    06   35
    15   15 

2 Write the values, putting the highest hour value first.

3 Calculate by subtraction.

4 Write as hours and minutes. 15 hours 15 minutes

b 1 Set up two columns with the headings ‘hours’ and ‘minutes’. b Hours Minutes

    15   43
    10   55
        

2 Write the values, putting the highest hour value first.

3 You cannot take 55 minutes from 43 minutes.  
Convert 1 hour into 60 minutes and add it to the minutes column. 
Then rewrite 15 43 as 14 103.
(Using 14 103 helps us to do the subtraction, but it is not a real time.)

    14  103
    10      55
      4       48 

4 Calculate by subtraction.

5 Write as hours and minutes. 4 hours 48 minutesUNCORRECTED P
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Time in Perth Time in Melbourne Time in Jakarta

 3.00 pm
 6.00 pm
10.00 am
10.00 pm

5.00 pm
8.00 pm
Midday

Midnight

2.00 pm
5.00 pm
9.00 am
9.00 pm

 • If we travel east, we need to set our watches ahead.
 • If we travel west, we need to set our watches back.
 • Australia is divided into three time zones.

–  Queensland, New South Wales, the Australian Capital Territory, Victoria and Tasmania observe  
Eastern Standard Time (EST).

–  The Northern Territory and South Australia observe Central Standard Time (CST), which is 1
2
 hour 

behind EST.
– Western Australia observes Western Standard Time (WST), which is 2 hours behind EST.

 • The time in England is called Greenwich Mean Time (GMT) and is 10 hours behind EST.

Time in London 
(GMT) Time in Jakarta Time in Perth

Time in Melbourne 
(EST)

7.00 am
4.00 pm
Midday

Midnight
3.00 am

 2.00 pm
11.00 pm
 7.00 pm
 7.00 am
10.00 am

 3.00 pm
Midnight
 8.00 pm
 8.00 am
11.00 am

 5.00 pm
2.00 am (next day)

10.00 pm
10.00 am
 1.00 pm

9.9.3 Daylight-saving time
 • Many countries around the world have daylight-saving time during summer so that people can make 

the most of the warm weather.
 • When daylight-saving time begins, clocks are turned forward by 1 hour at 2.00 am.
 • At the end of daylight-saving time, the clocks are then turned back by 1 hour at 3.00 am.
 • In Australia, the states Queensland and Western Australia, and the Northern Territory do not observe 

daylight-saving time, while the Australian Capital Territory and other states do.
 • During daylight-saving, the time in Tasmania, Victoria, New South Wales and the Australian Capital 

Territory is known as Eastern Daylight-Saving Time (EDT). The time in South Australia is known as 
Central Daylight-Saving Time (CDT).

WORKED EXAMPLE 22

a What is the time in Melbourne if the time in London (GMT) is 8.00 am?
b What is the time in London (GMT) if the time in Melbourne is 8.00 am?

THINK WRITE

a 1 Melbourne is 10 hours ahead of London. Add  
10 hours to the London time.

a London time: 8.00 am
Melbourne time: 8.00 am + 10 hours

2 Calculate. It is 6.00 pm.

b 1 London is 10 hours behind Melbourne. Subtract  
10 hours from the Melbourne time.

b Melbourne time: 8.00 am
London time: 8.00 am −10 hours

2 Calculate. It is 10.00 pm the previous day.
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 • During daylight-saving time:
– Queensland (EST) is 1 hour behind EDT.

– Northern Territory (CST) is 1 1
2
 hours behind EDT.

– South Australia (CDT) is 1
2
 hour behind EDT.

– Western Australia (WST) is 3 hours behind EDT.

Exercise 9.9 24-hour clock and time zones

Individual pathways

 V PRACTISE
Questions:
1, 2a, d, g, j, 3a, d, g, j, 4a, c, e, g, 
i, 5–11, 12a, d, g, j, 13a, d, g, j, 14, 
16, 17, 21, 26

 V CONSOLIDATE
Questions:
1, 2b, e, h, k, 3b, e, h, k, 4b, d, f, h, 
5–11, 12b, e, h, k, 13b, e, h, k, 14, 
15, 17, 18, 20, 24, 26, 27

 V MASTER
Questions:
1, 2c, f, i, l, 3c, f, i, l, 4a, e, h, 5–11, 
12c, f, i, l, 13c, f, i, l, 14, 15, 19–27

V V V Individual pathway interactivity: int-4445  ONLINE ONLY

WORKED EXAMPLE 23

You call your friend in Darwin on Christmas Day from your home in Sydney. It is 7 pm in  
Sydney. What time is it in Darwin?

THINK WRITE

1 Because it is Christmas Day (the middle of summer), 
Sydney time will be at EDT, which is 1 1

2
 hours ahead  

of Darwin time (CST).

Sydney time is EDT and Darwin time is 
CST. The time in Sydney is 1 1

2
 hours 

ahead of the time in Darwin.

2 Subtract 1 1
2
 hours from the Sydney time to give the 

time in Darwin.
Time in Darwin = 7 pm − 1 h 30 min 
                             = 5.30 pm

Try out this interactivity: Time zones
Searchlight ID: int-0006

Try out this interactivity: Analogue clock
Searchlight ID: int-3797

Try out this interactivity: World time zones
Searchlight ID: int-3798

Try out this interactivity: Daylight saving
Searchlight ID: int-3799

Complete this digital doc: SkillSHEET: 24-hour clock
Searchlight ID: doc-6961

Complete this digital doc: Spreadsheet: 12-h to 24-h time
Searchlight ID: doc-3447

Complete this digital doc: Spreadsheet: 24-h to 12-h time
Searchlight ID: doc-3448

Complete this digital doc: Spreadsheet: Time zones
Searchlight ID: doc-3449

Complete this digital doc: WorkSHEET: Measurement
Searchlight ID: doc-6932

RESOURCES — ONLINE ONLY
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To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly. 

Understanding and fluency
1. Match the 12-hour times with the appropriate 24-hour times.

10.12 am  1212 
Noon  1120
12.12 pm  1200
11.20 pm  0000
Midnight  1012
11.20 am  2320

2. Write each of the following times using the 24-hour clock.
a. 10.20 am b. 11.30 am c. 5.10 am d. 4.15 am 
e. 5.15 pm f. 6.30 pm g. 8.30 am h. 8.40 pm 
i. Midday j. 11.30 pm k. 4.35 am l. 2.30 pm

3. Convert each of the following 24-hour times to 12-hour time.
a. 2315 b. 1310 c. 0815 d. 0115
e. 1818 f. 1220 g. 0005 h. 1005
i. 2005 j. 1135 k. 1520 l. 1414

4.  WE21  Find the difference between each of the following times. (The first time is the earlier time in 
each case.)
a. 1005 and 2315 b. 1000 and 1215 c. 1430 and 1615
d. 1530 and 1615 e. 1023 and 2312 f. 1135 and 1440
g. 0820 and 1550 h. 0712 and 2008 i. 1455 and 0015

5. Mary-Jane always arrived at school at 0855 and left at 1526. How long was she at school?
6. Peter wished to record a movie on video. He had a 180-minute tape and a 240-minute tape. The film 

he wished to record started at 2030 and finished at 2345.
a. How long was the movie? 
b. Which tape should Peter use?

7. An aircraft left the airport at 0920 and arrived at its destination at 1305. How long was the flight?
8.  MC  A clock shows the time as 1543. What is the correct time if it is known that the clock is  

33 minutes slow?
a. 1576 b. 1616 C. 1510 d. 1516 E. 1606

9.  MC  A clock shows the time as 2345. What is the correct time if it is known that the clock is  
27 minutes slow?
a. 2318 b. 2372 C. 2412 d. 0042 E. 0012

10.  MC  A clock shows the time 0857. What is the correct time if it is known that the clock is 48 minutes fast?
a. 0809 b. 0811 C. 0945 d. 0805 E. 0905

11.  MC  A clock shows the time 1004. What is the correct time if it is known that the clock is 31 minutes fast?
a. 1035 b. 0935 C. 0973 d. 1013 E. 0933

12.  WE22a  What is the time in Sydney if the time in 
London (GMT) is as given at right?
a. 11.00 am b. 12.30 pm 
c. 10.20 am d. Midnight 
e. Noon f. 2.15 am
g. 3.30 pm h. 5.45 pm 
i. 8.10 am j. 9.35 pm 

k. 1.12 pm l. 1.12 am?
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13.  WE22b  What is the time in London (GMT) if the time in Sydney is as given below?
a. 3.30 am b. Noon c. Midnight d. 5.50 pm 
e. 6.40 am f. 7.20 pm g. 11.10 am h. 1325
i. 1550 j. 0615 k. 1855 l. 1935?

14.  WE23  You call your friend in Adelaide on Christmas Day from your home in Cairns, Queensland. It is 
5 pm in Cairns. What time is it in Adelaide?

15. Jamie has made a schedule for football training. He will start exercising at 0615 and stop at 0705. He 
will also train from 1600 until 1810. For how long will Jamie train each day?

16.  MC  If Suzie wanted to telephone her friend in England before  
he went to work for the day, what would be the best time for 
her to ring from Melbourne, Australia?
a. 0700 b. 1700 C. 1900
d. 2100 E. 2300

17. If the time was 5.00 am in London, what would the time be in:
a. Perth? b. Melbourne? c. Jakarta?

18. If the time was 8.00 pm in Perth, what would the time be in:
a. London? b. Melbourne? c. Jakarta?

19. If the time was 3.30 pm in Jakarta, what would the time be in:
a. London? b. Perth? c. Melbourne?

20. Joe lives in Perth. He wants to ring his brother who lives in Hobart, and his parents who live in 
Darwin at 1 minute to midnight on New Year’s Eve. What time (Perth time) should he make each call?

21. Using the internet and the preceding map of time zones of the world, investigate other countries in the 
world that are in the same time zones as Australia. List three cities in other countries that are in the 
same time zone as Australian capital cities.

Communicating, reasoning and problem solving
22. Erin was born on 5 July 1999 at 1300. How old, in years, months, days and hours, was Erin on  

21 March 2018 at 1600?
23. Christine signed up for a 10 km fun run on 13 February at 0930. If the fun run was scheduled for  

7 June at 11 am, how long did Christine have to wait between signing up and starting the fun run? 
Give your answer in months, days, hours and minutes.

24. Jessica and Connor have to catch the airport train at 8.20 am so they will be on time to catch their 
plane at the airport. Jessica’s watch is 10 minutes fast, but she thinks it is 5 minutes slow. Connor’s 
watch is 10 minutes slow, but he thinks it is 10 minutes fast. Each leaves home expecting to arrive at 
the station just in time to catch the train. Do they both catch the train? Show your working.

25. A flight from Melbourne to Perth can take  
4 hours. If your flight departs Melbourne 
airport at 2:10 pm (EST), at what time will you 
arrive in Perth (WST)?

26. A plane flew a direct route from Melbourne to 
London. Some of the details of the trip are 
listed below.
 • Departure date: Friday 5 August
 • Departure time: 8:00 am
 • Flight time: 25 hours

a. What was the time and date in Melbourne 
when the plane arrived in London?

b. What was the local time (UTC) when the plane arrived?

A flight from  
Melbourne to Perth 
takes about 4 hours.
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27. Why is it important that arrival and departure times at airports are in 24-hour time?

UNCORRECTED P
AGE P

ROOFS

diacriTech
Rectangle

diacriTech
Sticky Note
ED: Two time repeated same MAP P.44 and 49. Please confirm



50 Maths Quest 8 Stage 4 NSW Australian curriculum

c09Measurement_9.9-9.10.indd Page 50 24/07/17  1:18 PM

        9.10   Review     

 Investigation | Rich task 
 Designing a skate park 
 Skateboarding is an extremely popular activity. Skateboard parks are 
constructed in many areas for enthusiasts to demonstrate their skills and 
practise new moves. Two popular pieces of equipment in skate parks are 
ramps known as the half-pipe and the quarter-pipe. Your local council 
has decided to build a skate park in your area. The park will have, among 
the collection of permanent equipment, a half-pipe ramp and a 
quarter-pipe ramp. You have been asked to provide precise diagrams and 
measurements to assist in the building of these two structures.   
   Two different views of your quarter-pipe design are shown below with measurements. The 
ramp section is made from metal and its length is equivalent to the arc length of a quarter 
circle with a radius of   2 m  .       

1.     What is the length of the curved part of the ramp? 
2.    Use a scale diagram to estimate the length of the diagonal metal supports within the frame. 
3.    Calculate the combined area of the timber backboard, landing platform and the curved section of 

the ramp. 
4.    The frame is made from strong square metal piping. If there are   10   horizontal supports in the 

frame, what is the total length of metal piping used in the construction? 
5.    How many times will a wheel of a skateboard turn on the curved section of the ramp, given that 

the diameter of the skateboard wheel is   55 mm  ? 

    Your design for the half-pipe contains two quarter-pipes separated by a   2  -metre fl at section. 
The quarter-pipes contain the same measurements shown earlier.  
6.    Draw a side-on view of your half-pipe showing all 

relevant measurements. 
7.    What is the total area of metal required to construct the 

skating section of the half-pipe and landing platforms? 
8.    Construct a scale model of your design. Your teacher will 

provide you with materials to use.      

3.5 m

2.7 m

1.5 m

Metal
diagonal
supports

Timber
backboard

Landing
platform

0.7 m

2.5 m
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9.10 Review questions
To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Convert each of the following to the units shown in brackets.

a. 5.3 mm (cm) b. 7.6 cm (mm) c. 15 cm (m) d. 4.6 m (cm)
e. 250 m (km) f. 6.5 km (m) g. 1.5 m (mm) h. 12  500 cm (km)

2. Find the perimeter of the shapes below. Where necessary, change to the smaller unit.

a. 3.6 m

2.2 m

b. 

18 cm

20 cm
10 cm

c. 

5.2 cm

35 mm2.4 cm

3. Find the circumference of each of these circles correct to 2 decimal places.

a. 

11 cm

b. 

44 m

c. 

18 m

4. Find the perimeter of these shapes correct to 2 decimal places.

a. 

94 m

b. 

42 m

63 m c. 

8 cm

Try out this interactivity: Word search
Searchlight ID: int-2756

Try out this interactivity: Crossword
Searchlight ID: int-2757

Try out this interactivity: Sudoku
Searchlight ID: int-3189

Complete this digital doc: Concept map
Searchlight ID: doc-10774

Complete this digital doc: Summary
Searchlight ID: doc-00000

Complete this digital doc: Rich task: Designing a skate park
Searchlight ID: doc-13927

Complete this digital doc: Code puzzle: Two Australians who have won at Wimbledon
Searchlight ID: doc-13928
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5. Find the area of the following triangles.
a. 

22 cm

57 cm

b. 

12 m

16 m c. 

64 cm

42 cm

6. Find the area of this parallelogram.

50 m

20 m

7. Find the area of these trapeziums.
a. 37 cm

27 cm

54 cm

b. 38 m

19 m

65 m

8. Find the total surface area (TSA) of the following three-dimensional objects.
a. 

2.5 cm

b. 

5.6 cm

3 cm

c. 

8.5 cm

9. Find the volume of each of the following. Where necessary give your answers to 1 decimal place.
a. 

35 cm

64 cm b. 

26 cm
22 cm

28 cm

c. 

2.8 cm

A =
3 cm2

10. State how many minutes are in each of the following times.

a. 3 hours b. 5 
1
4

 hours c. 7 
1
2

 hours

d. 1 
3
4

 hours e. 1 day f. 3 days

11. Change the following times to hours and minutes.
a. 165 minutes b. 140 minutes c. 210 minutes
d. 220 minutes e. 800 minutes f. 75 minutes

12. Change the following times to minutes.
a. 1 hour 20 minutes b. 2 hours 40 minutes c. 3 hours 10 minutes
d. 4 hours 18 minutes e. 10 hours 35 minutes f. 3 hours 42 minutes

13. Jamie and his family are preparing to visit relatives in Canberra. They begin their journey at 8.15 am 
and arrive at their destination at 4.30 pm. For how long did they travel?

14. Write each of the following using 24-hour clock time.
a. 10.35 pm b. 7.15 am c. 3.20 am
d. 4.42 pm e. 9.50 pm f. 1.05 am
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15.      Convert each of the following   24  -hour times to   12  -hour times. 
a. 1240   b.      0725   c.      1550   
d. 0909   e.      2121   f.      1120   

16.      Find the difference between the fi rst time shown and the second time (on the following day). 
a. 1840   and   0920   b.      2112   and   1115   c.      2205   and   0627   d.      1833   and   1158   

17.      What is the time in Sydney if the GMT (Greenwich Mean Time) is: 
a.    11.20 am? b.    3.30 pm? c.    9.15 pm? d.    6.23 am? 

18.      What is the GMT (Greenwich Mean Time) when the time in Sydney is: 
a.    11.30 pm? b.    11.30 am? c.      1450   hours? d.      0835   hours? 

    Communicating, reasoning and problem solving 
19.     A give-way sign is in the shape of a triangle with a base of   0.5 m  . If 

the sign is   58 cm   high, fi nd the amount   (in m2)   of aluminium needed to 
make   20   such signs. Assume no waste.   

20.     Restaurant owners want a dome like the following one over their new 
kitchen. Red glass is more expensive and they want to estimate how 
much red glass is needed for the dome. The small sides of the red 
triangles are   40 cm  , the longer sides are   54 cm   and their heights are 
50 cm  . The trapeziums around the central light are also   50 cm   high. 
The lengths of their parallel sides are   30 cm   and   20 cm  . Calculate the 
area of:   
a.     the red triangles 
b.    the red trapeziums 
c.    the total area of red glass in m 2 . 

21.      What area of cardboard would be required to make the 
poster shown below? 

 

Squash all 

squares...

80 cm

88 cm  
22.     Find the area of each of the circles in question  3  in the Fluency section. Give your answers to 

  2   decimal places. 
23.    Find the area that the   12-mm  -long minute hand of a watch sweeps out in one revolution. Give your 

answer correct to   2   decimal places. 
24.    Of the two parallel sides of a trapezium, one is   5 cm   longer than the other. Find the height of the 

trapezium if the longer side is   12 cm   and its area is   57 cm2  . 
25.    The diagram shows a design for a brooch. 

a.    What is the total area, correct to   2   decimal places, of the brooch in 
square millimetres? 

b.    If the brooch were to be edged with gold, what length of gold strip would 
be needed  for the edge? Give your answers correct to   2   decimal places.     

26.     A rectangular toy box with no lid is to be painted all over (inside and outside). If the box is   1.2 m   
long,   60 cm   wide and   80 cm   tall, fi nd the total area that needs to be painted. 

0.5 m

58 cm

 © Photodisc 

30 cm

40 cm

54 cm

50 cm

50 cm

20 cm

28 mm

25 mm
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27. A narrow cylindrical vase is 33 cm tall and has a volume of 2592 cm3. Find (to the nearest cm) the 
radius of the base of the vase.

28. Nathan and Rachel ride around a circular track that has an 
inner radius of 30 m. The track is 2 m wide and Rachel rides 
along the outer lane.
a. How much further does Rachel ride than Nathan in one lap? 

Give your answer correct to 2 decimal places.
b. The track area needs to be repaved before the next big race. 

How much bitumen will  need to be laid (in m2)? Give your 
answer correct to 2 decimal places.

c. The centre of the circular field will be grass except for a 
rectangular area in the centre, which will be a large shed 
used to store extra bikes and equipment. If the shed sits on a 
slab of concrete that is 18 m by 10 m, how much area will be 
grass? Give your answer correct to 2 decimal places.

d. How many packets of lawn seed will be required if each 
packet covers 25 m2.

29. A sand pit is to be built in the grounds of a kindergarten. As 
the garden already has various play equipment in it, the sand 
pit is shaped as shown below.
a. Calculate the perimeter of the sand pit correct to 2 decimal 

places.
b. Find the area of the sandpit correct to 2 decimal places.
c. How much sand (in m3) will be needed if the sandpit is to be 30 cm deep?

30. A cylindrical petrol drum has a base diameter of 40 cm and is 80 cm high. 
The drum was full on Friday morning but then 30 L of petrol was used for 
the mower and 5 L was used for the whipper snipper. Find the height of the 
petrol left in the drum correct to 2 decimal places. (Hint: 1 cm3 = 1 mL)

31. Below is a picture of squares. The area of square F is 16 square units. The 
area of square B is 25 square units. The area of square H is 25 square units.
a. Find the area of all the other squares and explain how you got your 

answer.
b. Find the area of the total shape.
c. Find the perimeter of the shape.

C

D

E

F

A

B

H

G

30 m

2 m

4 m

6 m
15 m

8 m

10 m
3 m

2 m
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32. A cube with edges 36 cm long is cut into smaller cubes.
a. How many small cubes will there be if the smaller cubes have an edge of 12 cm?
b. What is the length of each side of the smaller cube if there are 64 cubes?

33. Elena is 162 cm tall. If she could walk around the earth along the equator (and the equator can be 
approximated as a circle), then the top of Elena’s head would travel further than her feet would travel. 
How much further is this? Round your answer to 1 decimal place.

34. The width of a rectangle is 6 cm and its perimeter is 26 cm. What is the area of the rectangle?
35. While practising his karate skills, Alex accidentally made a large round hole in the wall of his office. 

The area of the hole is about 154 cm2. To cover up the hole, Alex plans to use a square shaped photo 
frame (with a photo of himself in full uniform including his black belt). What is the smallest side 

length the photo frame can have? (Use π = 22
7 ).

36. The Great Wall of China stretches from the east to the west of China. It is the largest of a number of 
walls that were built bit by bit over thousands of years to serve as protection 
against military invasions. Some estimates are that the Great Wall itself is 
about 6300 km long. Assume your pace length is 70 cm. At 10 000 paces a 
day, how many days would it take you to walk the length of the Great Wall?

37. This clock face is circular, with a radius of 10 cm. It has a decorative 
mother-of-pearl square inset, connecting the numbers 12, 3, 6 and 9.
What fraction of the area of the circular face does the square inset represent? 
Give your answer as an exact fraction in terms of π.

38. The two smaller circles in this diagram have a diameter that is equal 
to the radius of the medium-sized circle. The diameter of the 
medium-sized circle is equal to the radius of the large circle. What 
fraction of the large circle do the two small circles represent?

39. A square field is enclosed by a square fence, using 48 posts. The 
posts are 5 m apart, with one at each corner of the field. Determine 
the area bounded by the fence.

40. Pete’s Pizzas come in four sizes: 
small (12 cm diameter) $8  
medium (25 cm diameter) $19  
large (30 cm diameter) $23.50  
party size (22 cm by 40 cm) $27.  
Which one is the better buy?

41. Cameron was mowing his back yard when he stubbed his toe and had to come inside. If he’d mowed a 
3 m strip in the middle before he stopped, what area did his sister need to mow to finish the job for 
him?

8 m

12 m

3 m 7 m

42. Polly divided her rectangular vegetable garden into four plots as shown.  
Three of the plots were rectangular and one was square. Find the area of the 
shaded plot.

43. Joe wants to make a kite. He has 0.5625 m2 of material and wants to use it 
all. What lengths should Joe make his cross rods for his kite, if he wants 
them to be in the ratio 2 : 1? Explain.

9

8
7

6
5

4

3

2

1
1211

10

15 m2 9 m2

12 m2
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Answers
Topic 9 Measurement
Exercise 9.2 Perimeter
1. a. 20 mm = 2 cm b. 13 mm = 1.3 cm c. 130 mm = 13 cm

d. 1.5 cm = 15 mm e. 0.03 cm = 0.3 mm f. 2.8 km = 2800 m

g. 0.034 m = 3.4 cm h. 2400 mm = 240 cm = 2.4 m i. 1375 mm = 137.5 cm = 1.375 m

j. 2.7 m = 270 cm = 2700 mm k. 0.08 m = 80 mm l. 6.071 km = 6071 m

m. 670 cm = 6.7 m n. 0.0051 km = 5.1 m

2. a. 14 cm b. 12 cm c. 106 mm

d. 18 cm e. 240 mm f. 32 mm

g. 23 cm h. 72 mm i. 73 mm

j. 1260 cm (12.6 m) k. 192 cm (1.92 m) l. 826 cm
3. a. 1800 mm × 900 mm = 180 cm × 90 cm = 1.8 m × 0.9 m

b. 2400 mm × 900 mm = 240 cm × 90 cm = 2.4 m × 0.9 m
c. 2700 mm × 1200 mm = 270 cm × 120 cm = 2.7 m × 1.2 m

4. $5.40

5. $38.16

6. 41 400 m or 41.4 km

7. a. 7 m b. $26.60

8. 86 m

9. 2.6 m

10. 980 cm

11. 86 cm

12. a. 510 m b. $749.70

13. $15.88

14. a. 11 cm b. 22 cm c. 6.9 m

15. 5.5 m

16. a. 5 cm b. 20 cm c. 2 bottles

17. 9 cm

18. a. 258 m b. 174 m

19. a. Fence length (l) = 10 m and width (w) = 8 m, so perimeter = 36 m.

b. Fence length = 2(l + w + 4)

20. a. 217 cm b. Length = 2w + 2l + 4h + bow

21. Discuss with your teacher.

Exercise 9.3 Circumference
1. a. i. 2π cm ii. 6.28 cm

b. i. 10π cm ii. 31.42 cm

c. i. 7π mm ii. 21.99 mm

d. i. 0.82π m ii. 2.58 m

e. i. 7.4π km ii. 23.25 km

f. i. 34π m ii. 106.81 m

2. a. i. 8π m ii. 25.13 m

b. i. 34π mm ii. 106.81 mm

c. i. 16π cm ii. 50.27 cm

d. i. 2.86π km ii. 8.98 km

e. i. 0.8π m ii. 2.51 m

f. i. 21.2π m ii. 66.60 m

UNCORRECTED P
AGE P

ROOFS



TOPIC 9 Measurement 57

c09Measurement_Ans.indd Page 57 24/07/17  1:18 PM

3. a. i. 231 km ii. 238.7 km iii. 241.78 km

b. i. 36 m ii. 37.2 m iii. 37.68 m

c. i. 144 mm ii. 148.8 mm iii. 150.72 mm

d. i. 3.21 m ii. 3.317 m iii. 3.3598 m

e. i. 186 mm ii. 192.2 mm iii. 194.68 mm

f. i. 1200 m ii. 1240 m iii. 1256 m

4. a. 25.71 cm b. 82.27 mm c. 61.70 m d. 39.28 mm e. 71.42 cm

f. 120.82 cm g. 5.88 m h. 250.80 m i. 252.81 cm

5. B

6. C

7. a. 24.38 cm b. 35.28 mm c. 31.83 cm d. 65.99 cm

8. 55.29 m

9. 100.53 cm

10. 119.38 mm

11. 25.13 m

12. a. 6.00 m b. 20.63 cm c. 23.75 mm

13. a. 2.01 cm b. 7.54 m c. 24.99 mm

14. 21.58 cm

15. 19.19 m

16. 15.71 m

17. 41.82 km/h

18. 9.55 cm

19. a. iii b. i c. iv d. ii

20. a. 25.71 cm b. 483.29 mm c. 31.07 m d. 5.71 cm

21. 80 m

22. Length of arc = 6.98 cm; perimeter = 13.74 cm.

23. Irrational numbers are numbers that can’t be expressed as fractions.

24. Rearrange the formula C = π D to π = C
D

25. 25.13 cm2

Exercise 9.4 Area of rectangles, triangles, parallelograms, rhombuses and kites
1. a. 530 000 m2 b. 2.35 cm2 c. 254 000 mm2 d. 54.2 m2 e. 0.074 m2

f. 3 km2 g. 9.8563 ha h. 17 800 m2 i. 987 000 mm2 j. 1 275 000 cm2

2. a. 36 cm2 b. 1125 mm2 c. 4.5 m2 d. 1215 km2 e. 2.5 m2 f. 336 mm2

3. a. 25 mm2 b. 256 cm2 c. 5.29 m2

4. C

5. B

6. a. 1258 mm2 b. 1771.54 m2 c. 9932.63 mm2 d. 17 537 cm2 e. 11 566.8 mm2 f. 257.645 m2

7. a. 275 mm2 b. 24 000 m2 c. 656 cm2 d. 11.04 mm2 e. 2.7 m2

f. 2400 mm2 g. 17.36 m2 h. 4760 m2 i. 8.48 m2

8. a. 30 cm2 b. 24 cm2 c. 90 cm2

9. a. 29.23 cm2 b. 756 m2 c. 360 cm2

10. 9600 mm2

11. a. 42.65 m2, 60.81 m2, 42.65 m2 b. 146.11 m2

12. 351.98 cm2

13. a. 15 000 m2 b. 60 000 m2

14. a. 15.64 m2 b. 3

15. 42 cm

16. a. 400 m b. 375 min or 6 1
4

 h

17. 50.4 cm2
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18. 2052 m2

19. D

20. 17.28 cm2

21. 1584 cm2

22. a. 3.6 cm b. 9.2 cm

23. b = h = 9.5 cm

24. a. The area will increase by a factor of 4.

b. The area will decrease by a factor of 4.

c. The area will be squared.

25. a. The area will increase by a factor of n2.

b. The area will decrease by a factor of n2.

26. A B

CD

O

1
2

a

1
2

b 1
2

a

1
2

b

Area of ΔABC = 1
2

× base × height

= 1
2

× a × 1
2
b

= 1
4

× a × b

Area of rhombus ABCD = 2 × area of ΔABC

= 2 × 1
4

× a × b

= 1
2

× a × b

27. Split the triangle up into two congruent triangles, each with height 
a
2

 and base length b. The area of each triangle will then be:

1
2

× a
2

× b = ab
4

Therefore the area of the kite is:
ab
4

× 2 = ab
2

 or AK = 1
2

× a × b.

28. Answers will vary. Examples are given.

a. Length = 12 cm, breadth = 3 cm

b. Base = 4 cm, height = 9 cm

c. Diagonals 12 cm and 6 cm
29. a. 

20 m

16 m

2 m

2 m

b. 320 m2 c. 160 m2 d. $800

30. a. 212 500 km2

b. 227 600 km2

c. Because Victoria is not a triangle

d. Divide Victoria into smaller regular shapes.

31. Areas of triangles and parallelograms can only be calculated when the base and height are perpendicular.

Exercise 9.5 Area of a circle
1. a. 452.39 cm2 b. 4.91 km2 c. 2.27 m2 d. 0.38 cm2 e. 10 568.32 cm2 f. 206.12 mm2

2. a. 78.54 cm2 b. 483.05 mm2 c. 615.75 m2 d. 254.47 cm2

3. a. 692.72 cm2 b. 44.18 cm2 c. 160.13 mm2

4. a. 3.99 cm b. 4.89 mm c. 10.30 cm

5. a. 37.70 cm2 b. 1281.77 cm2 c. 3189.50 m2
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6. a. 157.08 cm2 b. 0.39 cm2 c. 201.06 mm2 d. 13.85 m2 e. 39.27 cm2

f. 1039.08 cm2 g. 77.91 cm2 h. 132.54 cm2 i. 9.74 cm2

7. 1134.11 cm2

8. 4.52 m2

9. 25 packets

10. 173 g

11. a. Diameter changes by a factor of 1.414 (= √2).

b. Diameter changes by a factor of 2.

c. Diameter changes by a factor of 0.707 (= √1
2).

d. Diameter changes by a factor of √n.

12. a. Circumference changes by a factor of 1.414 (= √2).

b. Circumference changes by a factor of 2.

c. Circumference changes by a factor of 0.707 (= √1
2).

d. Circumference changes by a factor of √n.

13. a. A = 70.83 cm2

b. r = 4.75 cm

c. The diameter of the coaster is larger than that of the mug, so the coffee mug will fit within the coaster’s surface.

14. a. 3279.82 cm2 b. 40.18 mm2 c. 31.49 cm2

15. Discuss with your teacher.

Exercise 9.6 Area of trapeziums
1. a. 9 cm2 b. 33.75 m2 c. 12.75 m2

d. 351 mm2 (3.51 cm2) e. 4.68 cm2 f. 3120 m2

2. E

3. 3062 cm2

4. $88.30

5. a. $2730.55

b. i. $332.50 ii. $3063.05

6. 2 m

7. B

8. a. B b. C c. C

9. a. A1 = 1
2
bh b. A2 = 1

2
ah c. A = A1 + A2 + = 1

2
ah + 1

2
bh

10. a. 31.15 m2 b. 7 c. $62.65

11. a. 85.2 + 15.125π cm2 b. 132.72 cm2

Exercise 9.7 Volume of prisms and other solids
1. b and e

2. a. 84 cm3 b. 81 m3 c. 14 137.17 cm3 d. 31 415.93 cm3 e. 667.98 m3 f. 4778.36 cm3

g. 84 cm3 h. 120 cm3 i. 320 m3 j. 126 cm3 k. 7.5 cm3 l. 1.875 m3

3. 1200 m3

4. 60.32 m3

5. a. 60 cm3 b. 84 cm3

6. 7380 cm3

7. 18 .6 L

8. 1005 mL

9. Both formulas consist of the base of the prism being multiplied by the height.

10. a. i. 0.3 m ii. 0.4 m

b. 0.72 m3,  0.94 m3

c. The cylinder with the bigger radius is larger. The area of the base is πr2. The radius has a bigger influence on the volume 
than the height because the radius is squared.
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11. a. R = circumference
2π

 r = circumference
2π

 and

= a
2π

       = b
2π

b. Va = π(
a

2π)
2
b  Vb = π(

b
2π)

2
a and

= a2b
4π

         = ab2

4π
c. The cylinder with the bigger radius has a larger volume.

Va = a2b
4π

= ab
4π

a and Vb = ab2

4π
= ab

4π
b.

Both volumes have a common fraction, 
ab
4π

, multiplied by the radius, but a > b.

d. Yes

12. 18 cm

13. a. 72 cm3

b. i. 12 cm long, 8 cm wide, 6 cm high; V = 576 cm3

ii. 18 cm long, 12 cm wide, 9 cm high; V = 1944 cm3

c. i. 1 : 8 ii. 1 : 27

d. If all dimensions of a rectangular prism are increased by a factor of n, the volume of the prism is increased by  
a factor of n3.

14. a. 29.38 m2 b. 10.5 m3

15. Discuss with your teacher.

Exercise 9.8 Time
1. a–f. A cricket test match — 5 days; writing your name — 10 seconds; eating breakfast — 15 minutes; building a house — 6 

months; flying time from Melbourne to Hong Kong — 7 hours; being in Year 7 — 1 year.

2. a. 5 o’clock b. 4 minutes past 5 c. 23 minutes past 7

d. 5 minutes past 1 e. 14 minutes past 9 f. 13 minutes to 7
3. a. 

12 1
2

4
57

8

10
11

6

39

b. 

12 1
2

4
57

8

10
11

6

39

c. 

12 1
2

4
57

8

10
11

6

39

d. 

12 1
2

4
57

8

10
11

6

39

e. 

12 1
2

4
57

8

10
11

6

39

f. 

12 1
2

4
57

8

10
11

6

39

g. 

12 1
2

4
57

8

10
11

6

39

h. 

12 1
2

4
57

8

10
11

6

39

i. 

12 1
2

4
57

8

10
11

6

39

4. Sundial and hourglass

5. 2.25 hours = 2 1
4

 hours, which is 2 hours and 15 minutes

6. a. 120 b. 150 c. 195 d. 30

e. 45 f. 465 g. 1440 h. 12 960
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7. a. 3 h 20 min b. 3 h 5 min c. 2 h 40 min d. 3 h 50 min e. 6 h 45 min

f. 1 h 35 min g. 10 h 10 min h. 1 h 12 min i. 5 h 5 min

8. a. 75 min b. 130 min c. 110 min d. 265 min e. 455 min

f. 192 min g. 1005 min h. 330 min i. 375 min

9. a. 7 b. 52 c. 60 d. 3600 e. 86 400

f. 24 g. 8760 h. 1440 i. 525 600

10. a. 5 pm b. 3 pm c. 6.30 am d. 11.50 am

e. 8.40 am f. 5.18 pm g. 2.00 am h. 2.20 pm

i. 5.30 pm j. 6.35 am k. 7.41 pm l. 10.20 am

11. a. 15 min b. 1 h 5 min c. 1 h 13 min d. 1 h 15 min

e. 53 min f. 1 h 53 min g. 32 min h. 3 h 45 min

i. 5 h 15 min j. 12 h k. 8 h 15 min

12. a. 35 h 10 min b. 32 h 47 min c. 13 h 31 min d. 43 h 49 min

13. C

14. D

15. A

16. 48 min

17. 7 1
2

 h

18. 7.25 am

19. 6.30 am

20. 11.45 pm

21. 10.35 pm

22. 52 min

23. 4 h 2 min

24. 3 minutes

25. 1 hour, 34 minutes

26. 5 hours

27. Tommy was not correct. Tommy’s answer should have been 3 hours, 15 minutes.

28. 2 months, 4 days, 6 hours and 30 minutes

29. 25 minutes past 10

30. 12 o’clock and 6 o’clock

31. 2 hours 50 minutes

32. a. 8.53 pm b. 9.04 pm c. 8.26 pm

33. a.  The calculation is correct, but the interpretation of the answer is incorrect. It should be 2 hours and 35 minutes rather than 
235 minutes.

b. The calculation is incorrect; the times have been subtracted as if they were decimals. The correct answer is 1 hour 44 minutes.

34. 15 days

Exercise 9.9 24-hour clock and time zones
1. 10.12 am = 1012, 12.12 pm = 1212, Midnight = 0000, Noon = 1200, 11.20 pm = 2320, 11.20 am = 1120

2. a. 1020 b. 1130 c. 0510 d. 0415

e. 1715 f. 1830 g. 0830 h. 2040

i. 1200 j. 2330 k. 0435 l. 1430

3. a. 11.15 pm b. 1.10 pm c. 8.15 am d. 1.15 am

e. 6.18 pm f. 12.20 pm g. 12.05 am h. 10.05 am

i. 8.05 pm j. 11.35 am k. 3.20 pm l. 2.14 pm

4. a. 13 h 10 min b. 2 h 15 min c. 1 h 45 min d. 45 min e. 12 h 49 min

f. 3 h 5 min g. 7 h 30 min h. 12 h 56 min i. 9 h 20 min

5. 6 h 31 min
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6. a. 3 h 15 min b. 240-min tape

7. 3 h 45 min

8. B

9. E

10. A

11. E

12. a. 9.00 pm b. 10.30 pm c. 8.20 pm d. 10 am (next day)

e. 10 pm f. 12.15 pm g. 1.30 am (next day) h. 3.45 am (next day)

i. 6.10 pm j. 7.35 am (next day) k. 11.12 pm l. 11.12 am

13. a. 5.30 pm (previous day) b. 2.00 am c. 2.00 pm d. 7.50 am

e. 8.40 pm (previous day) f. 9.20 am g. 1.10 am h. 0325

i. 0550 j. 2015 (previous day) k. 0855 l. 0935

14. 5.30 pm

15. 3 hours

16. B

17. a. 1 pm b. 3 pm b. 12 pm

18. a. Midday b. 10 pm c. 7 pm

19. a. 8.30 am b. 4.30 pm c. 6.30 pm

20. Brother 8.59 pm, parents 10.29 pm

21. Answers could include:

Perth — Singapore, Kuala Lumpur, Cebu City in the Philippines, Denpasar in Bali Brisbane — Port Moresby in Papua  
New Guinea.

22. 18 years, 8 months, 16 days and 3 hours

23. 3 months, 25 days, 1 hour and 30 minutes

24. Connor misses the train by 20 minutes.

25. 4.10 pm

26. a. 9.00 am on 6 August b. 11.00 pm on 5 August

27. Discuss with your teacher.

Investigation | Rich task
1. 3.14 m

2. 2.5 m

3. 13.35 m2

4. 44.4 m

5. 18.18 times
6. 

2 m

9 m

1.5 m 1.5 m

2.7 m

7. 28.2 m2

8. Teacher to check.

9.10 Review questions
1. a. 0.53 cm b. 76 mm c. 0.15 m d. 460 cm

e. 0.25 km f. 6500 m g. 1500 mm h. 0.125 km

2. a. 11.6 m b. 96 cm c. 111 mm

3. a. 69.12 cm b. 138.23 mm c. 56.55 m

4. a. 241.65 m b. 257.95 m c. 28.57 cm
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5. a. 627 cm2 b. 96 m2 c. 1344 cm2

6. 1000 m2

7. a. 1228.5 cm2 b. 978.5 m2

8. a. 37.5 cm2 b. 42.6 cm2 c. 433.5 cm2

9. a. 112 594.7 cm3 b. 8008 cm3 c. 8.4 cm3

10. a. 180 min b. 315 min c. 450 min d. 105 min e. 1440 min f. 4320 min

11. a. 2 h 45 min b. 2 h 20 min c. 3 h 30 min d. 3 h 40 min e. 13 h 20 min f. 1 h 15 min

12. a. 80 min b. 160 min c. 190 min d. 258 min e. 635 min f. 222 min

13. 8 h 15 min

14. a. 2235 b. 0715 c. 0320 d. 1642 e. 2150 f. 0105

15. a. 12.40 pm b. 7.25 am c. 3.50 pm d. 9.09 am e. 9.21 pm f. 11.20 am

16. a. 14 h 40 min b. 14 h 3 min c. 8 h 22 min d. 17 h 25 min

17. a. 9.20 pm b. 1.30 am (next day) c. 7.15 am (next day) d. 4.23 pm

18. a. 1.30 pm b. 1.30 am c. 0450 d. 2235 (previous day)

19. 2.9 m2

20. a. 16 000 cm2 b. 10 000 cm2 c. 2.6 m2

21. 7040 cm2

22. a. 380.13 cm2 b. 1520.53 mm2 c. 254.47 m2

23. 452.39 mm2

24. 6 cm

25. a. 945.44 mm2 b. 120.27 mm

26. 72 000 cm2 (or 7.2 m2)

27. 5 cm

28. a. 12.57 m further b. 389.56 m2 c. 2647.43 m2 d. 106 packets

29. a. 77.42 m b. 204 m2 c. 61.2 m3

30. 52.15 cm

31. a.  If B is 25 square units, then each side is 5 units long. If F is 16 square units then each side is 4 units long. Then E is 
1 × 1 = 1 square unit, C is 6 × 6 = 36 square units and D is 7 × 7 = 49 square units. A is made up of B and F, which 
means it is 9 × 9 = 81 square units, and then G is 8 × 8 = 64 square units.

b. Total area: A = 81,  B = 25,  C = 36,  D = 49,  E = 1,  F = 16,  G = 64,  H = 25.

Sum of all areas = 297 square units.

c. 74 units

32. a. 27 cubes. b. 9 cm

33. 10.2 m

34. 42 cm2

35. 14 cm

36. 900 days

37. 
2
π

38. 
1
8

39. 3600 m2

40. The best buy is the party size (at $0.031 per cm2).

41. 60 m2

42. The shaded plot has dimensions 5 m × 4 m and an area of 20 m2.

43. 1.50 m and 0.75 m
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