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TOPIC 4
Perimeter and area

4.1 Overview

4.1.1 Introduction
Knowing how to calculate the perimeters and areas of shapes has many practical applications. For example, 
it can help you to calculate the distance you run around your local park, the amount of soil you will need 
to evenly cover an area of garden, or the amount of wood you need to build a picture frame.

LEARNING SEQUENCE
4.1 Overview
4.2 Perimeter 1
4.3 Perimeter 2
4.4 Area 1
4.5 Area 2
4.6 Applications of Pythagoras’ theorem
4.7 Irregularly shaped blocks of land
4.8 Review

CURRICULUM CONTENT
• review and extend how to solve practical problems requiring the calculation of perimeters and areas of 

triangles, rectangles, parallelograms, trapezia, circles, sectors of circles and composite shapes 
(ACMGM018) ◊  
– review the use of Pythagoras’ theorem to solve problems involving right-angled triangles

• calculate perimeters and areas of irregularly shaped blocks of land by dissection into regular shapes 
including triangles and trapezia (ACMEM094) AAM

– derive the Trapezoidal rule for a single application, A ≈ h
2

(df + dl )

– use the Trapezoidal rule to solve a variety of practical problems
–  use the Trapezoidal rule to estimate the base area of a solid in a practical context, using digital 

 technology, and then calculate its approximate volume, for example the volume of water in a 
 swimming pool 

• solve problems involving perimeters, area, surface area, volumes and capacity in a variety of  contexts AAM

4.2 Perimeter 1
4.2.1 The perimeter

 • The perimeter of a two-dimensional shape is the distance around the outside edge of the shape.
 • The perimeter can be calculated by adding the lengths of all outside measurements.
 • Ensure that all measurements are in the same units.
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4.2.2 Common perimeters
The perimeter of many common shapes can be found by using a formula.

Although the formulae below use specific pronumerals, any pronumerals can be used so long as it is 
clear what they represent.

Triangles

 • The formula for triangles varies according to the side lengths.
 • To work out the perimeter of any triangle, especially scalene triangles, add all lengths together: 

P = a + b + c.
 • For isosceles triangles, double the congruent side length and add the third side: P = a + a + b.  

This is the same as P = (2 × a) + b or P = 2a + b.
 • For equilateral triangles, multiply the side length by three. P = 3 × a or P = 3a.

Rectangles

WORKED EXAMPLE 1

Calculate the perimeter of the following shape.

14 mm

22 mm

8 mm

THINK WRITE

1 The perimeter is the distance around the outside edge 
of the shape. Because two sides are equal in length, the 
unknown side is equal to 8  mm, as shown in blue.

22 mm

14 mm

8 mm

8 mm

2 To calculate the perimeter (P) of the shape, add the 
lengths of all four sides. Include the units in your 
answer.

P = 22 + 14 + 2 × 8
= 36 + 16
= 52 mm

The l stands for length and the w stands for width. To work out the perimeter, add all of 
the lenths together: P = l + w + l + w.
This is the same as P = 2 × l + 2 × w or P = 2(l + w).

w

l

The l stands for length and the w stands for width. To work out the perimeter,
add all of the lengths together: P = l + w + l + w.
This is the same as P = 2 × l + 2 × w or P = 2(l + w).UNCORRECTED P
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Parallelograms
 • The formula for parallelograms is essentially the same as that used for 

rectangles, because the opposite sides are equal in length. When l stands 
for length (or b stands for base) and w stands for width, then the formula 
is P = 2(l + w) or P = 2(b + w).

 • Although the formula for parallelograms could also be used, a special 
formula can be used specifically for squares and non-square rhombuses. 
This formula is P = 4l or P = 4s, where l or s stands for side length.

Trapezia

a
a

c

b

dc

b

 • The formulae for trapezia vary according to their side lengths.
 • A general formula is to simply add all 4 sides together: P = a + b + c + d.
 • For trapezia with exactly two equal sides, double the length of one side then add the length of the 

bases: P = a + b + (2 × c) or P = a + b + 2c.

b

l

WORKED EXAMPLE 2

Calculate the perimeter of each shape.
a 15 cm

6 cm

b 12 m

10 m

24 m

10 m

THINK WRITE

a 1 Write the formula for the perimeter of a rectangle P = 2(l + w)

2 Subsitute the values l = 15 and w = 6 into the 
formula

= 2 × (15 + 6)

3 Evaluate and include the correct units. = 2 × 21
= 42 cm

b 1 Write the formula for the perimeter of a trapezium 
with exactly two equal sides

P =  a + b + 2c

2 Subsitute the values a = 12 and b = 24 and c = 10 
into the formula

= 12 + 24 + (2 + 10)

3 Evaluate and include the correct units. = 36 + 20
=  56 m

UNCORRECTED P
AGE P

ROOFS



4 Jacaranda Maths Quest 11 Mathematics Standard 5E

c04PerimeterandArea.indd Page 4 31/07/17  10:58 AM

4.2.3 Circumference
 • The circumference (C) is the perimeter of a circle.
 • The diameter (D) of a circle is the straight-line distance across a circle 

through its centre (O).
 • The straight-line distance from the centre of a circle to the edge of the 

circle is the radius (r).
 • There is a relationship between the diameter and the circumference 

of a circle.
 • The ratio of the circumference to the diameter has a value that is approxi-

mately 3.141 59. This ratio is given the name pi and is represented by the 
symbol π.

 • The circumference, C, is given by the formula C = πD, where D is the diameter of the circle.
 • The formula C = 2πr, where r is the radius of the circle can also be used, because 2 × r = D.

C

r
D

O

WORKED EXAMPLE 3

Calculate the circumference of this circle, correct to 2 decimal places.

THINK WRITE

1 The diameter of the circle is given so use the 
 formula C = πD.

C = πD

2 State the value of D. D = 10 cm

3 Substitute the value of D into the formula and 
evaluate. Remember to include units with your 
answer.

C = π × 10
≈ 31.4159 cm

The circumference of the circle is 31.42 cm.

10 cm
O

Interactivity: Area and perimeter (int-6474)

 RESOURCES

Exercise 4.2 Perimeter 1

Understanding, fluency and communicating
1.  MC  For which of the following situations do you need to calculate the perimeter? (Note: there may be 

more than one correct answer.)
a. Finding the amount of canvas needed for a painting
b. Finding the length of aluminium needed to make a frame for a mirror
C. Finding the amount of space inside a drink bottle
d. Finding the length of wire needed to fence a paddock
e. Finding the distance between two houses
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2.  WE1  Calculate the perimeter of the following shape.

3.  WE2  Calculate the perimeter of the following shapes.
a. 

3.6 m

5 m

2.8 m

b. 

18 cm

42 cm

c. 

23 cm

25 cm

d. 8.5 m

13.6 m

6.2 m

4. Calculate the unknown length in the following shapes.
a. 

x cm

15 cm

12 cm

Perimeter = 43 cm

b. 

x mm

6.8 mm

15.6 mm

Perimeter = 36.8 mm

5. A quadrilateral has one side that is 32 cm long and another that is 51 cm long. The third side is twice 
as long as the fourth side, which is 23 cm long. Calculate the perimeter of the quadrilateral.

6. A triangle has two sides equal in length, and the sum of these sides is 18 cm. The third side is 32 mm 
long. What is the perimeter of the triangle?

7. A parallelogram has a perimeter of 130 mm. Its longest sides are each 38 mm. What length are the 
shorter sides?

8. The bases of a trapezium are a and b. The sides are c and d. Which of the following formulas can be 
used to find the perimeter of a trapezium with exactly 2 equal sides? (Note: there may be more than 
one correct answer.)
a. P = c + d + a + b b. P = 2(a + b) C. P = b + 2c + a
d. P = 2a + 2c E. P = 2a + b + c + d

9.  MC  A rectanangle is 7 times wider (w) than it is long. A formula for the perimeter of the rectangle 
could be:
a. 7w b. 8w C. 7(w + l) d. 14w E. 16w

10. Answer True or False to each question about perimeter formulae.
a. The formula for rectangles can also be used for squares.
b. The formula for trapezia with two exactly equal sides can be used for all parallelograms.
c. The formula for parallelograms can be used for all rectangles.
d. The formula for rectangles can be used for all trapezia.
e. The formula for scalene triangles will work for equilateral triangles.

2 cm

8 cm

11 cm
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11.  WE3  Calculate the circumference of the following circles. Give your answers correct to 2 decimal 
places.
a. 

14 mm

b. 

9.5 cm

c. 

1.3 m

12. How do you calculate the diameter of a circle if you only know its circumference?
a. Divide the circumference by the radius and multiply by 2.
b. Divide the circumference by the value of π.
c. Multiply the radius by 2, then multiply by the value of π.
d. Multiply the value of π by the circumference.
E. Divide the circumference by 2, then multiply by the value of π.

13.  Mc  The circumference of a circle is 50.29 cm. The radius of the circle correct to 2 decimal places is:
a. 4.00 cm b. 8.00 cm c. 2.00 cm d. 16.00 cm E. 25.15 cm

Problem solving, reasoning and justification
14. List all the possible dimenisions (in whole numbers) of a rectangle with a perimeter of 24 m. A table 

like the one shown at right may be helpful.

Width Length

1 11

2 10

15. A garden bed needs timber edging. Two sides are each 3.4 metres long. The lengths of the other two 
sides are 2.6 metres and 3.8 metres. Two of the four sides also make a right angle. Which formulae for 
quadrilaterals could you use to calculate the length of timber that is required? Explain your thinking.

16. Calculate the radius (in centimeters) of a trundle wheel that measures one metre in one revolution. 
Give your answer to 2 decimal places.

17. A car wheel has radius of 60 cm. How many whole revolutions does the wheel make if the car travels 
a distance of 20 kilometers?

18. An equilateral triangle has side lengths given as (x + 2) cm. If the perimeter is 42 cm, what is the 
value of x?

19.  a.  Write a formula to calculate the perimeter of the shape below. In your 
 formula, use the fact that some sides are equal to each other.

b. For which of the shapes below could you calculate the perimeter by using your 
formula from part a? (Note: there may be more than one correct answer.)
a. b. c. 

d. E. 

a

d c

b
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20.         A winch has   18   metres of cable wrapped around a cylinder with a   15  -centimetre diameter. Calculate 
the maximum whole number of times the cable could be wrapped around the cylinder. Explain why 
the actual number of wraps may be less than the maximum that is  possible. 

  

4.3   Perimeter 2  
 4.3.1 Arcs 

 •     An  arc  is part of the circumference of a circle. 
 •    An  arc length  of a circle is calculated by fi nding the circumference of the circle and multiplying it by 

the fraction of the angle that it forms at the centre of the circle. The following formula can be applied: 

    
Arc length = C × θ

360

= 2πr × θ
360

 
   

 where   r =   radius of the circle and   θ =   the angle that the ends of the arc makes 
with the centre of the circle in degrees.   

A
rc

 le
ngth

θ
r

r

 •     Some common angles are: 

 

90°

 
 Angle is   90°

360°
   or   1

4
   of a circle. 

 

180°

 
 Angle is   180°   or   1

2
   of a circle. 

 

θθ

 
 Angle is   θ °

360°
   of a circle. 

 •       The Greek letter   θ    (theta) is often used to represent the value of unknown angles.    
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4.3.2 Composite shapes
 • A composite shape can be thought of as being made up of a number of smaller shapes.
 • If the smaller shapes are recognisable, or if the composite shape has certain features, then the  perimeter 

of the composite shape can be easily calculated.

WORKED EXAMPLE 4

Calculate the perimeter of the shape at right, giving your answer correct 
to 2 decimal places.

THINK WRITE

1 Identify which parts of the circle make the perimeter, P. P = circumference − arc length
+ two radius lines

2 Calculate the circumference of the whole circle using the 
formula C = 2πr.

C = 2πr
C = 2 × π × 5
C = 2 × 3.142 × 5
C = 31.42 cm

3 Calculate the arc length of the circle that has been 
removed.

Arc length = C × θ
360

= 31.42 × 45
360

= 3.93 cm

4 Use the perimeter formula to calculate the perimeter. P = 31.42 − 3.93 + 10
= 37.49 cm

5 cm

45°

WORKED EXAMPLE 5

Calculate the missing lengths and the perimeter of each of the following shapes.
a 2 cm

5 cm

b 

13 mm

10 mm

THINK WRITE

a 1 All sides marked with the same symbol 
are of equal length. There are six sides of 
length 2 cm, so their total length is 
6 × 2 =  12 cm.

2

2

2

2 2

2

55

5 5

5 5
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WORKED EXAMPLE 6

Calculate the perimeter of the shape in the figure correct to  
1 decimal place. All measurements are in centimetres.

THINK WRITE

1 State the parts of the object that form the 
perimeter.

Perimeter = AB + BC + CD + DE + EF
+ FG + GH + HA (semicircle). 

 

2 Determine the line segments that don’t have a 
given measurement. Lines with a single dash 
are CD, EF, FG and ED. They are all 4 cm. 
Straight lines with a double dash are AB 
and GH. They are 6 cm.

CD = EF = FG = ED = 4

AB = GH = 6

3 Determine the radius of the semicircle. It is 
half the width of the line HA. The line HA is 
the same length as GF + ED + CB.

Radius = GF + ED + CB
2

= 4 + 4 + 5
2

= 6.5

4 The perimeter of the semicircle is half the 
circumference of the entire circle.

Perimeter = cricumference
2

= 2πr
2

= πr
= 6.5π

H 6 G

F

C D

5

B

E

4

A

2 The other six sides are 5 cm long, so their 
total length is 6 × 5 =  30 cm.

3 Add these totals to find the perimeter of 
the shape. Remember to include units in 
your answer.

P = 6 × 2 + 6 × 5
= 12 + 30
= 42 cm

The perimeter of the shape is 42 cm.

b 1 There are two horizontal sides with 
unknown lengths. Their total length is 
13 mm, as shown in red.

13 mm

10 mm

13 mm

  

10 mm

13 mm

10 mm

13 mm

2 There are two vertical sides with 
unknown lengths. Their total length is 
10 mm, as shown in green.

3 The perimeter is found by adding all 
these lengths.

P = 10 × 2 + 13 × 2
= 20 + 26
= 46 mm
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Exercise 4.3 Perimeter 2

Understanding, fluency and communicating
1.  We4  Calculate the arc length of the following shapes correct to 2 decimal places.

a. 

7 cm7 cm

b. 

2.4 cm

120°

c. 

250°12 m

2. Calculate the perimeter of the following shapes correct to 2 decimal places.
a. 

50°
8 m

b. 

130°

51 m

c. 

35°
7 cm

3.  We5  Calculate the perimeter of each of the following shapes.
a. 

34 mm

200 mm

106 mm

b. 23 cm

35 cm

4 cm 18 cm

29 cm

c. 

25 cm

12.5 cm

5 Calculate the total perimeter by adding the 
lengths of each side.

Perimeter = 6 + 5 + 4 + 4 + 4 + 4 + 6 + 6.5π
= 33 + 6.5π
≈ 53.4 cm

(correct  to 1 decimal place)
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4.  We6  Calculate the perimeter of each of the following shapes correct to 1 decimal place.
a. 

15 m

4 m b. 

13 cm

13 cm

c. 

12.3 m
15 m

5 m

16 m7 m

8 m

5.  MC  An arc is approximately 45 cm long and is made from a radius of 0.5 m. The angle formed  
at the centre is:
a. 39° b. 52° C. 162° d. 1° e. 103°

6. Determine the perimeter of the shape below correct to 2 decimal places.

190 cm

1.2 m

1.45 m

  

190 cm

0.9 m

1.45 m

80 cm

7. Calculate the radius of the shape below correct to 2 decimal places.

r

15.08 m

36°
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8.     Answer true or false to each question about the shape below.   

a.     The length of   k   is twice the length of   j  . 
b.    The perimeter can be calculated by multiplying   j   by   k  . 
c.    The perimeter can be calculated by multiplying   k   by itself. 
d.      P = 4j + 2k   
e.    The perimeter can be calculated by multiplying   k   by   4  . 

9.      Which of the following formulas can be used to calculate the perimeter of the shape below, where   r   is 
radius and   D   is diameter? (Note: there may be more than one correct answer.) 

  
A.       P = 2r + 2πr   B.      P = 2πr   C.      P = 2 × 2πr   

D.      P = 1
2

× (2πr) + 1
2

× (2πr) + 2r    
E.      P = πD + D   

10.      An equilateral triangle has a quarter-circle on each of its two faces so that the radius of each 
 quarter-circle is the same length as a side of the triangle. If the arc of each quarter-circle is   2.7 cm  , 
what is the length of all the straight sides correct to   1   decimal place? 

  Problem solving, reasoning and justi� cation 
11.     The minute hand on a clock is   22   centimeters in length. Calculate 

the distance travalled by the tip of the hand in   5   hours correct to 
1 decimal place.   

12.      The diameter of the Earth at the equator is about   12 756 km  . The 
cities of Quito in Ecuador and Kismayo in Somalia are both on the 
equator and are about   13 447 km   apart. Calculate the angle formed at 
the centre of the Earth between these two cities correct to the 
nearest whole degree. 

   

k

j

22 cm
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13.     The room shaded below needs new skirting boards at the bottom of each wall. The doorway on the 
left-hand end is 80 centimetres wide. Calculate the total length of skirting board required for the room. 

 

8.2 m

3.0 m

1.3 m

5.5 m

4.1 m

4.9 m

 
14.     How many laps of this athletic track are required to complete a race of   2 km  ? Use the inside track for 

your calculations. Give your answer in whole laps and a whole number of metres left over. 

 

40

120 mFPO
 

15.     The pendulum of a grandfather clock swings back and forth between points A and B 
once per second. If   ∠ACB = 82°  , then: 
a.    calculate the arc length AB to the nearest whole centimetre. 
b.    how far does the pendulum’s weight (the small circle) move in one day?     

             

C

A B

30 cm

                        4.4   Area 1  
 4.4.1 Area of common shapes 

 •    The  area  of a two-dimensional shape is the 
amount of space enclosed by that shape. For 
example, the edge of a cinema screen is the 
perimeter and the movie is  projected onto 
the area of the screen. 

 •    Area is measured in square units. The unit 
used depends on the size of the object being 
measured.   

 •    To convert between units of area, the con-
versions between units of length must be 
squared. 

Area Perimeter
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WORKED EXAMPLE 7

Calculate the area of the following shape.

THINK WRITE

1 The shape is a parallelogram. Write the formula 
for the area of a parallelogram.

Aparallelogram = b × h

3.48 m

4.5 m

1 cm2 = 100 mm2

1 cm

1 cm

  

1 cm = 10 mm

1 cm2 = 100 mm2

1 cm = 10 mm

 • The areas of common shapes can be found by using formulae.

Square Rectangle Triangle Parallelogram Trapezium

l
w

l

h

b

h

b
h

b

a

A = l2 A = l × w A = 1
2
 × b × h A = b × h A = 1

2
(a + b)h

 • In the formulae above, l stands for length, w stands for width, b stands for base and h stands for 
height. The a in the trapezium formula stands for the side opposite the base b.

 • As with formulae for the perimeter, any pronumerals can be used in the formulae for area so long as it 
is clear what they represent.

 • The formulae for triangles, parallelograms and trapezia can all be derived from the area of a rectangle.
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4.4.2 Area of a circle
 • The area of a circle can be calculated using the formula:

r : radius

WORKED EXAMPLE 8

Calculate the area of the following shape.

THINK WRITE

1 The shape is a trapezium. Write the formula for 
the area of a trapezium.

Atrapezium =  
1
2
(a + b) × h

2 State the values of the pronumerals. All 
 measurements must be in the same units, so 
convert 4800 m to km.

a = 4800 m = 4.8 km
b = 2.1 km
h = 0.8 km

3 Substitute the values of the pronumerals into the 
formula and evaluate. Remember to include units 
with your answer.

A = 1
2

×  (4.8 + 2.1) × 0.8

= 1
2

× 6.9 × 0.8

= 2.76 km2

The area of the trapezium is 2.76 km2.

4800 m

2.1 km

0.8 km

WORKED EXAMPLE 9

Calculate the area of the following circle. Give your answer correct to 
2 decimal places.

THINK WRITE

1 The area of the circle is the space enclosed within the shape. 
Write the formula for calculating the area of a circle.

A = π × r2

26 mm

Acircle = π × r2, where
r = radius of the circle

π (pi) = the ratio of the circumference to the diameter; it is approximately 

equal to 3.141 59 or 22
7

.

2 Identify the values of the pronumerals. b =  4.5 m
h =  3.48 m

3 Substitute the values of the pronumerals into the 
formula and evaluate. Remember to include units 
with your answer.

A = 4.5 × 3.48
= 15.66 m2.

The area of the parallelogram is 15.66 m2.
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2. Calculate the area of each of the following shapes.
a. 

3 cm

5 cm b. 

0.8 m

2.5 m

3. The area of a rectangle is 196 mm2. Which of the following could be its dimensions? (Note: there may 
be more than one correct answer.)
a. 1.4 cm by 14 mm b. 4 mm by 49 mm C. 2 mm by 9.3 cm
d. 19.6 mm by 1 cm e. 0.28 cm by 7.0 mm

4.  We2  Calculate the area of the following shapes.
a. 9 cm

9 cm

b. 
2 cm

8 cm

c. 

2.6 cm
4.0 cm

3.0 cm

d. 

30 mm 53 mm
27 mm

60 mm

e. 

39 cm

25 cm

58 cm

29 cm

2 Substitute the value of the radius into the formula and 
 calculate the area.

A = π × r2

= π × (26/2)2

= 169 π

3 Give your answer correct to 2 decimal places and include the 
appropriate units.

A = 531.14 mm2

Exercise 4.4 Area 1

Understanding, fluency and communicating
1. For which of the following situations do you need to calculate area? (Note: there may be more than 

one correct answer.)
a. Finding the size of wall to be painted.
b. Finding the amount of timber needed for a garden border.
C. Finding the size of a field to sow with seed.
d. Finding the number of tiles needed to cover a floor.
e. Finding the length of ribbon to hem a tablecloth.

Interactivity: Conversion of units of area (int-6269)

 RESOURCES
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5.  We7  Calculate the area of each of the following shapes.
a. 

11 mm

25 mm

b. 

75 mm

32 mm

6. The formula for the area of the trapezium below can be written as A = e(c + d)
2

. Label the blank 

spaces on the diagram accordingly. (Only three blank spaces on the trapezium will be used.)

c d e

7.  We8  Calculate the area of each of the following shapes.
a. 4.8 cm

4.
8 

cm

5.
1 

cm

b. 

7 
m8 
m

12 m

3 m

c. 2.2 cm

16
 m

m

18
 m

m

d. 
3.2 m

3 m3.
7 

m

8. Answer True or False to each question about area formulae.
a. The formula for squares can be used for any rectangle.
b. The formula for rectangles can be used for squares.
c. The formula for parallelograms can be used for all rectangles.
d. For triangles, halving the base and multiplying by the height is the same as halving the height and 

multiplying by the base.
e. The formula for trapezia can be used for squares.
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13.  We9  Calculate the shaded area in each of the following shapes. Give your answers correct to 
2 decimal places.
a. 

12 mm

b. 

34 cm

14.  MC  The area of a circle is equal to 113.14 mm2. The radius of the circle is closest to:
a. 36 mm b. 6 mm C. 2133 mm d. 7 mm e. 60 mm

Problem solving, reasoning and justification
15. The area of fabric used to make a traingular scarf is 

600 cm2. If the base of the scarf is 50 cm, what is its 
height?

16. The benchtop shown below needs painting. A tin of paint 
covers 16 square metres per litre. If you have a 500 mL 
tin of paint and you apply two coats, what fraction of the 
paint will be left?

17. A small rectangular photograph measuring 3 cm by 5 cm 
is enlarged so that its dimensions are  doubled.

9.  We1&2  Calculate the area of each of the following shapes.
a. 

98 mm

6 cm

b. 

1.4 cm

c. 

10.2 m

2.35 m

d. 9 cm1–
2

2 cm3–
4

e. 

18.6 cm

45 mm

15 cm f. 

7 km

2.34 km

10. Calculate the area of each of the following shapes in the samller uint of measurement.
a. 

2.1 cm

16 mm b. 

1.9 m

184.6 cm

c. 

120 mm

2 cm

11. Aparallelogram has a base length that is five times as long as its height. If the height of the height of 
the parallelogram is 2.1 m, what is the area of the parallelogram?

12. A trapezium has an area of 57 cm2 and the lengths of its parallel sides are 9 cm and 3 cm. What is its 
height?

2 m

0.
84

 m

1.12 m

1.
20

 m
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a. Calculate the area of the original photograph.
b. Calculate the dimensions of the new photograph.
c. Calculate the area of the new photograph.
d. Compare the area of the enlarged photo with that of 

the original and complete the sentence below.
If the side lengths of the rectangle are doubled its 
area is   ___________.

18. 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.

19. The area of an unknown shape is 64 cm2. Draw three 
different labelled shapes that have an area of 64 cm2.

20. 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?

21. A farmer has a fence surrounding a rectangular field that is 35 metres wide and 80 metres long. She 
then extends only one of the longer sides of the field by 24 metres and adjusts the fencing to enclose 
the whole field. The field now has a sloping side that is 42.4 metres long.
a. Calculate the amount of fencing that now surrounds the field.
b. Calculate the area that the field now covers.

22. When using the formula to calculate the area of a rectangle, does it matter which side is considered to 
be the length and which side is considered to be the width? Why?

23. Circular pizza trays come in three different sizes; small, medium and large.
a. Calculate the area of each tray if the diameter is 10 cm, 15 cm and 20 cm respectively. Round your 

answers up to the nearest whole cm2.
b. What is the minimum amount of metal that must 

be ordered to make 50 trays of each size?
24. A certain type of farm machine has connected pipes 

that rotate on wheels around a central point, much 
like the minute hand on a clock. As the pipes travel 
around the central point a circular area of crops is 
watered. If the arm of the machine is 400 metres 
long and is located in the centre of a square field 
that has a side length of 0.8 km, how much land is 
not watered using this machine? Give your answer 
in km2 correct to 3 decimal places.

3.5 m

5.8 m

12 m

5 cm

3 cm

FPO
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WORKED EXAMPLE 11

Calculate the area of the following shape.

15 mm

15 mm6 mm

23 mm

WORKED EXAMPLE 10

Calculate the area of the shaded region.

THINK WRITE

1 Write out the formula for calculating the area of a sector. Asector = π × r2 × θ
360

2 Substitute the values into the formula. Calculate the area of 
the shaded region by multiplying the area of the complete 
circle by the fraction of the angle that forms the sector.

Asector = π × 122 × 90

360

= 144π × 90
360

= 133.10

3 Include the appropriate units in your final answer. Asector = 113.10 cm2

12 cm
90°

4.5.2 Composite shapes
Areas of composite shapes can be calculated by summing the areas of the components of the composite 
shape.

Area (sector) = πr2 × θ
360

, where

r = radius of the circle
θ = angle that the sector makes with the centre of the circle in degrees.

4.5 Area 2
4.5.1 Area of a sector

 • A sector of a circle is a part of a circle shaped like a slice of pie. It is bounded by 
two radii and an arc.

 • The area of a sector can be calculated by finding the area of the circle and 
 multiplying it by the  fraction of the angle that the sector forms at the centre of the 
circle.

rθ
r

Arc

A = πr2 × θ
360
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Composite shapes can also be made up of shapes that have been cut out of other shapes. To calculate the 
area of these composite shapes, subtract the area of the shape that has been cut out from the area of the 
other shape.

THINK WRITE

1 This composite shape is made up of a trapezium and a 
square. Therefore, the total area is equal to the area of 
the trapezium plus the area of the square.

Atotal = Atrapezium + Asquare

2 Write out the formula for calculating the area of a 
trapezium.

Atrapezium = 1
2
(a + b) × h

3 Identify the values of a, b and h. Substitute them into 
the formula. Calculate your answer.

a = 6

b = 15

h = 23 − 15 = 8

Atrapezium = 1
2

 (6 + 15) × 8

Atrapezium = 84 mm2

4 Write out the formula for calculating the area of a 
square.

Asquare = l × l

5 Identify the value of l and substitute it into the formula. 
Calculate your answer.

Asquare = l × l
= 15 × 15
= 225 mm2

6 Add the area of the trapezium and the area of the square 
to find the total area. Include appropriate units in your 
answer.

Atotal = Atrapezium + Asquare

= 84 + 225
= 309 mm2

WORKED EXAMPLE 12

Calculate the shaded area in the following diagram:

THINK WRITE

1 The shape can be divided into a circle and a 
triangle.

2 • Write the formula for the area of a circle. Acircle = πr2

• Find the value of r, the radius of the circle, by 
halving its diameter. 

D = 24 mm; r = D
2

 =  
24
2

= 12 mm

• Substitute the value of r into the formula and 
evaluate.

Acircle = π × 122

= 144π
= 452.39 mm2

10 mm

14 mm

24 mm
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Exercise 4.5 Area 2

Understanding, fluency and communicating
1.  MC  A ring has an inner diameter of 5.5 cm and an outer diameter of 6.2 cm. The area of the ring is:

a. 8.19 cm2 b. 2.05 cm2 C. 6.43 cm2 d. 3.22 cm2 e. 1.54 cm2

2. Select the words or phrases that complete the sentence.
The area of a sector is one-third the area of the circle it sits inside. Therefore, the [radius/angle/
diameter/perimeter] of the sector at the centre of the circle will be one-third of [the circle’s 
radius/360°/the circle’s diameter/the circle’s circumference].

3.  We10  Calculate the area of the shaded region in each shape, correct to 2 decimal places.
a. 

90°

6 cm

b. 

12 mm

70°

70°
70° 70°

c. 8.5 cm

160° 160°

4. A sector of a circle has an area of approximately 57.73 cm2. The circle it sits inside has an area of 
approximately 153.94 cm2.
a. What fraction of the area of the circle is the area of the sector?
b. What is the angle of the sector at the centre of the circle?

5.  We11  Calculate the area of each of the following shapes.
a. 

5 cm

3 cm

2 cm

2 cm

b. 4 cm

4 cm

8 cm

8 cm

• Write the formula for the area of a triangle. Atriangle = 1
2

× b × h

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

b = 10 mm; h = 14 mm

Atriangle = 1
2

× 10 × 14

= 70 mm2

3 Subtract the area of the triangle from the area of 
the circle to find the shaded area. Remember to 
include units with the answer.

A = 452.39 − 70
= 382.39 mm2

The shaded area is 382.39 mm2.
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c. 

48 mm

200 mm

d. 22.5 cm

13.5 cm

27 cm15
 c

m
12

 c
m

e. 

5.
6 

m

3.
2 

m

7 m 9.2 m

6. Which of the following can be used to calculate the area of the given shape? (Note: there may be 
more than one correct answer.)
a. Calculate the area of two triangles, then add the area of a square.
b. Add the area of a rectangle to the area of two triangles.
C. Calculate the area of a parallelogram then subtract the area of a square.
d. Calculate the area of a square then subtract the area of a triangle.
e. Add the area of two trapezia.

7. Calculate the area of each of the following shapes.
a. 

28 mm

25 mm

7 mm

7 mm

21 mm

b. 
6 cm

12 cm

3 cm

9 cm

c. 9 mm

3 mm

15 mm

12 mm

8. The shape below is made of three rectangles A, B and C. Answer True or False  
to each question about the shape.
a. The total area of A, B and C is the same as double the  combined area of B 

and C.
b. The total area of B and C is equal to the area of A.
c. The total area of A, B and C can be found by squaring the length of A then 

subtracting the area of A.
d. The total area of A and B is equal to double the combined area of B and C.
e. The total area of A is equal to squaring the length of B.

A

B
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9.  We12  Calculate the area of the shaded region in each shape correct to 2 decimal places.
a. 

12 m

33 m

28 m

b. 

5  cm

7     cm1–
2

c. 

3.5 cm

d. 

0.7 m

1.25 m

e. 

2 mm

7.5 mm

f. 

10. Which of the following formulae can be used to calculate the area of the sector below?

a. A = θ
360

× r × r × p

b. A = r2 × π
360

× θ
360

C. A = θ
360

× 2πr

d. A = 2r × π × θ
360

e. A = 2πr2 × θ
360

Problem solving, reasoning and justification
 11. a.  Identify three different ways to divide the following composite shape  

into smaller shapes.
b. Calculate the area of the shape using each method  

from part a.
12. An outdoor entertaining area has a floor plan, as shown below. The 

shaded area is to be sealed with a protective surface.
a. Use an appropriate method to calculate the floor area.
b. The sealant to be used costs $25 per square metre. How much will it cost to 

seal the area?
13. For a project, students cut some shapes out of a sheet of metal. The side of 

grid square below is 50 mm.

11 cm

5.4 cm

6 cm

12 cm

�

r

5 cm

5 cm
1 cm

2 cm

2 cm

3 cm

25 m

5 m
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a.     Calculate the amount of metal that was used and represent it as a fraction 
of the total area of the metal. 

b.    Draw an alternative arrangement of the same shapes to leave the greatest 
rectangular amount of metal possible. 

14.      The front door shown at right is   1 m   wide and   2.2 m   high and has four 
identical glass panels, each   76 cm   long and   15 cm   wide. The door is 35 mm 
thick.   
a.    Calculate the total area of the glass panels, correct to 2 decimal places. 
b.    The door is to be painted inside and outside, including both vertical edges. 

Calculate the total area to be painted.
c. Two coats of paint are needed on each side of the door. If the paint is sold 

in 1-L tins at $24.95 per litre and each litre covers of the surface, calculate 
the total cost of painting the door. 

15.           The leadlight panel shown depicts a sunrise over the mountains. The 
 mountain is represented by a green triangle   45 cm   high. The yellow sun 
is represented by a sector of a circle with an   18-cm   radius. There are 
10    yellow sunrays in the shape of isosceles triangles with a base of 
  3 cm   and a height of 12 cm. The sky is blue. Calculate the area (correct 
to 2 decimal places) of the leadlight panel made of:   
a.    green glass 
b.    yellow glass 
c.    blue glass. 

          4.6   Applications of Pythagoras’ theorem  
 4.6.1 Pythagoras’ theorem 

 •     The  hypotenuse  is the longest side of a right-angled  triangle and is situated 
opposite the right angle. 

 •     Pythagoras’ theorem  states that  for any right - angled 
triangle, the sum of the squares of lengths of the two 
shorter sides is equal to the square of the length of the 
hypotenuse . 

 •    Pythagoras’ theorem can be used to calculate the length of unknown sides 
of a right-angled triangle when the other two sides are known.   

b

c = hypotenuse
a

2.2 m

1 m

76 cm

15 cm

100 cm

90 cm

c2 = a2 + b2         

 WORKED EXAMPLE 13 

   Calculate the value of the variable using Pythagoras’ theorem to 2 decimal places.  
a    

h
3.43 cm

1.89 cm

 b    

x

13 m
7.5 m

      

  THINK     WRITE  

  a    1  •     The triangle is a right-angled triangle. 
•  The hypotenuse is always opposite the right angle. 

In this case  h  is the length of the hypotenuse.   

     c2 = a2 + b2     
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The converse of Pythagoras’ theorem is also true; that is, if a triangle has side lengths a, b and c, and 
c2 = a2 + b2, then the triangle is right-angled. Similarly, if c2 ≠ a2 + b2 then the triangle is not right-
angled.

WORKED EXAMPLE 14

Which of the following triangles are not right-angled triangles?
a 

24

3020

a

b

c

b A triangle with side lengths 3 cm, 4 cm 
and 5 cm.

THINK WRITE

a 1 For a right-angled triangle, Pythagoras’ theorem 
will be true.

c2 = a2 + b2

2 Identify the values of a, b and c. The longest side is c. 
Substitute the values into the left- and right-hand sides of 
Pythagoras’ theorem to see whether the values make the 
equation true.

LHS = 302 RHS = 202 + 242

= 900 = 976  

LHS ≠ RHS  

3 Pythagoras’ theorem is not true for this triangle. Answer 
the question.

The triangle is not a right-angled 
triangle.

b 1 Identify the values of a, b and c. The largest value is 5  cm; 
it will be the hypotenuse, c. It does not matter which of the 
other sides are a or b.

Side lengths: c = 5 cm
a = 3 cm
b = 4 cm

2 Substitute in the appropriate values and solve. h2 = 3.432 + 1.892

h2 = 11.7649 + 3.5721
h2 = 15.337
h = √15.337
≈ 3.91 cm (correct to 2 decimal places)

b 1 • All of the measurements are in the same units.
• The triangle is a right-angled triangle.
• The hypotenuse is always opposite the right angle. 

In this case 13 m is the length of the hypotenuse.

c2 = a2 + b2

2 Substitute in the appropriate values and solve.* 132 = 7.52 + x2

132 − 7.52 = 7.52 + x2 − 7.52

169 − 56.25 = x2

112.75 = x2 
√112.75 = x

x ≈ 10.62

3 Answer the question. √x2 ≈ 10.62 m (correct to 2 decimal 
places)
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2 Substitute the values into the left- and right-hand sides 
of Pythagoras’ theorem to see if the values make the 
equation true.

c2 = a2 + b2

LHS = 52

= 25
LHS = RHS

  
RHS = 32 + 42

= 25

3 Pythagoras’ theorem is true for these values. Answer the 
question.

The triangle is a right-angled 
 triangle.

4.6.2 Using Pythagoras’ theorem to solve problems
Pythagoras’ theorem can be used to solve problems involving perimeter and 
area. For example, to calculate the value of x in the trapezium shown, a vertical 
line can be added to create a right-angled triangle and a rectangle. The length of 
x can be found using Pythagoras’ theorem.

B C

A D

20

10

36

x

B C

A E D

20

10

36

x

WORKED EXAMPLE 15

Calculate the value of x in the diagram at right, correct to  
1 decimal place.

THINK WRITE

1 Divide the shape into smaller shapes that 
create a right-angled triangle, as shown 
in red. 3.5

5.5

4.2

4.2

2
x

2 x is the hypotenuse of a right-angled 
triangle.
To use Pythagoras’ theorem, the length of 
the side shown in green must be known. 
This length can be calculated as the 
difference between the long and short 
vertical edges of the trapezium: 
5.5 − 3.5 = 2.

3 Substitute the values of the side lengths 
into Pythagoras’ theorem.

c2 = a2 + b2

x2 = 22 + (4.2)2

x2 = 4 + 17.64
x2 = 21.64

√x2 = √21.64
x ≈ 4.651 88

3.5

5.5

4.2

x
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 • To find the value of y in the irregular triangle shown, the triangle can 
be spilt into two right-angled triangles: ΔABD (pink) and ΔBDC 
(purple). There is enough information to calculate the missing side 
length from ΔABD. This newly calculated length can be used to find 
the value of y.

A

B

CD2

4 7

y

x

WORKED EXAMPLE 16

a Calculate the perpendicular height of the isosceles triangle whose equal sides are 15� mm each 
and whose third side is 18 mm long.

b Calculate the area of the triangle.

THINK WRITE

a 1 Draw the triangle and label all side lengths 
as described. 15 mm15 mm

18 mm

2 Draw an additional line to represent the 
height of the triangle, as shown in red, and 
label it appropriately.
Since the triangle is an isosceles triangle, 
h bisects the base of 18 mm, as shown in 
green, and creates 2 right-angled triangles.

15 mm
h

15 mm

18 mm

3 Focus on one right-angled triangle 
 containing the height. 15 mm

h

9 mm

4 Substitute the values from this right-angled 
triangle into Pythagoras’ theorem to 
 calculate the value of h.

c2 = a2 + b2

152 = h2 + 92

225 = h2 + 81
225 − 81 = h2 + 81 − 81

144 = h2

√144 = √h2

± 12

= h

5 Answer the question.
 • Possible values for h are 12 and –12. 

It is not possible for h to have a length of 
negative value.

 • Include units if appropriate.

h = 12 is the only valid solution, since 
h  represents the height of a triangle.

The height of the triangle is 12 mm.

b 1 Write the formula for the area of a triangle.
In this case the base is 18 mm and the 
height is 12 mm.

AΔ = 1
2
bh

= 1
2

× 18 × 12

= 108

2 Answer the question. Include units if 
appropriate.

The area of the triangle is 108 mm2.
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Exercise 4.6 Applications of Pythagoras’ theorem

Understanding, fluency and communicating
1. Label the hypotenuse on each diagram correctly.

a. b. 

c. d. 

2.  We13  Calculate the length of the hypotenuse correct to 2 decimal places for the following triangles.
a. 

4 cm

3 cm

b. 
6.5 cm

78 mm

c. 2.8 m

3.2 m

d. 

1.04 m

99 cm

3. The triangles below are right-angled triangles. Two possible measurements have been suggested for 
the hypotenuse in each case. For each triangle, complete calculations to determine which of the 
lengths is correct for the hypotenuse in each case.
a. 

56

3360 or 65
b. 

60

175

185 or 195

c. 

136

273

305 or 308

Interactivity: Finding the hypotenuse (int-3844)

Interactivity: Finding a shorter side (int-3845)

 RESOURCES
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4.  We14  Which of the following are right-angled traingles?
a. 

9

12 15

b. 

125

100

75

c. 

48 m  

50 m

36 m

5. The following sets of side lengths form right-angled triangles. True or False?
a. 53 mm,  185 mm,  104 mm
b. 41 mm,  4 cm, 9 mm
c. 22.5 km, 54 km, 58.5 km

6. Identify the value or pronumeral of the hypotenuse in each of the following triangles.
a. y

5.5 cm3.2 cm

b. 

67 cmk

9 cm

c. 

r3 m

1.8 m

d. 
0.14 m

t
22 cm

e. 
g

3 cm
55 mm

f. 

h

6 cm

60 mm

7. Calculate the value of pronumerals in triangles a, b, and c in Question 6, correct to 2 decimal places.
8. For each set below, state which diagram (I, II or III) represents the best use of additional lines (shown 

in red) to calculate the value of the stated pronumeral.
 a. i. 14 cm

9.6 cm

6.8 cmx

ii. 14 cm

9.6 cm

6.8 cmx

iii. 14 cm

9.6 cm

6.8 cmx

 b. i. 
6.5 cm

10 cm

t
ii. 

6.5 cm

10 cm

t
iii. 

6.5 cmt

10 cm

 c. i. 

h

2.1 m

60 cm

90 cm

ii. 

h

60 cm

90 cm

2.1 m iii. 

h

60 cm

90 cm

2.1 m

9. Calculate the values of the pronumerals in question 8 to 2 decimal places.

UNCORRECTED P
AGE P

ROOFS



TOPIC 4 Perimeter and area 31

c04PerimeterandArea.indd Page 31 31/07/17  11:06 AM

10.  We15  For of the following diagrams, Calculate the lenghts of the sides markes x and y, correct to 2 
decimal places.
a. 

3

10
5

y

x

b. 

8

4y

x
12

11.  We16  a. Calculate the perpendicular height of the isosceles triangle whose equal sides are 25 cm long 
and whose third side is 40 cm long.
b. Calculate the area of the triangle.

12. Use an appropriate method to calculate the perimeter of the shapes below, correct to 2 decimal places:
a. 

7 mm

12 mm

b. 

3.4 cm
6.3 cm

c. 

14 mm

12 mm

4 mm

d. 

14 mm

12 mm

4 mm
e. 

8 m

15 m

36 m

13. Use the values of some of the other pronumerals to calculate  
the length of e.

Problem solving, reasoning and justification
14. A classroom contains 20 identical desks like the one shown 

at right.
a. Calculate the width of each desktop (labelled w), correct to 

2 decimal places.
b. Calculate the area of each desktop, correct to 2 decimal 

places.
c. If the top surface of each desk is to be painted, what is the 

total area that needs to be painted, correct to 2 decimal 
places?

15. A number of 1.9-metre-tall tent poles needs to be set up. It is 
recommended that any rope attached to the top of a tent pole 
should be attached to the ground at a distance 
from the pole of at least half the height of the 
pole. Allowing for an extra 50 cm of rope to tie 
knots, what is the minimum length of the rope 
needed for each pole?

16. A new housing estate is being cleared. The 
developer would like to work with a rectangular 

e

f g

h

3.17

3.17

5.68

2.06
1

FPO

w

1.75 m

0.95 m

0.62 m
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block for housing so has decided to keep the shaded areas as nature reserves. The rectangular block is 
200 metres by 520 metres.
a. Rounded to the nearest whole number, what percentage of the total estate is the nature reserve?
b. How many metres of fencing would be needed to go around the entire estate?

17. Emily is making a net for a square-based pyramid with isosceles-triangle sides. She wants the sides of 
the base to be 6 cm and the height of the pyramid to be 9 cm.
a. Draw a diagram representing the pyramid as a net.
b. What should be the dimensions of each triangular face, correct to 1 decimal place?

c. What is the area of the paper she will use to make the net?
18. Steve is on holidays at the beach. He walks 450 metres on a straight road from his hotel (marked in 

yellow) to the jetty which sticks out at 90 degrees from the shore. He then walks 300 metres from the 
shore to the end of the jetty (marked in red). It’s hot and the water looks inviting so Steve then decides 
to swim back to his hotel.
a. To the nearest whole metre, how far will Steve have to swim?
b. If Steve can swim 50 metres in 1 minute, how long will it take him to swim back to shore, to the 

nearest whole minute?
c. If Steve walks at 5 km per hour, will swimming or walking back the way he came be faster and by 

how much?

FPO

270 m

560 m

6 cm

9 
cmg

e

f
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4.7 Irregularly shaped blocks of land
4.7.1 The trapezoidal rule

 • Some shapes have curved boundaries that are not easily identifiable as sectors of a circle.
 • The approximate perimeter and area of such shapes can be found by splitting the shape into trapezia. 

This involves using the trapezoidal rule.
 • The more trapezia that are used, the closer the approximation will be.
 • The symbol ≈ means ‘approximately equal to’.
 • The trapezoidal rule for area can be expressed as A ≈ h

2
× (df + dl), where h is the height, df  is the 

distance of the first side and dl is the distance of the last side. Height is a label that is not affected by 
how the shape is oriented.

df

df

dl

dlh

h

 • The trapezoidal rule for area is essentially the same as the area formula for a trapezium, but in a 
format that allows it to be built on for more complicated  calculations.

(a + b) h

× h × (a + b)

1
2
1
2

(a + b)h
2

(df + dl)
h
2

WORKED EXAMPLE 17

a Use the trapezoidal rule to calculate the approximate  
area of the following shape using one trapezium.

b Use the trapezoidal rule to calculate the approximate area of the 
following shape using two trapezia.

5 m

4 m

3 m

 • Calculating the perimeter of shapes uses whichever trapezium formula best suits the situation.
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THINK WRITE

a 1 Split the shape into a trapezium by drawing an 
 extraline, as show in red.

5 m

4 m

3 m

2 Use the formula A ≈ h
2

× (df + dl) A ≈ h
2

× (df + dl)

3 Substitute the values h = 4, df = 5 and dl = 3  
into the formula.

≈ 4
2

× (5 + 3)

4 Evaluate and include the correct units. ≈ 2 × 8

≈ 16 m2

b 1 Split the shape into a trapezia by drawing 
extra line, as show in red. Record the length 
of the  vertival line.

5 m 4.6 m

2 m 2 m

3 m

2 Use the formula A ≈ h
2

× (df + dl) for the left-hand 
trapezium

A ≈ h
2

× (df + dl)

3 Substitute the values h = 2, df = 5 and dl = 4.6 
into the formula.

≈ 2
2

× (5 + 4.6)

4 Evaluate and include the correct units. ≈ 1 × 9.6

≈ 9.6 m2

5 Use the formula A ≈ h
2

× (df + dl) for the right-hand 
trapezium

A ≈ h
2

× (df + dl)

6 Substitute the values h = 2, df = 4.6 and dl = 3 
into the formula.

≈ 2
2

× (4.6 + 3)

7 Evaluate and include the correct units. ≈ 1 × 7.6

≈ 7.6 m2

8 Add the areas of the two trapezia. A ≈ 9.6 + 7.6

≈ 17.2 m2
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WORKED EXAMPLE 18

Calculate the approximate perimeter of the following shape using three trapezia.

12 m

6 m

8 m

THINK WRITE

1 Split the shape into trapezia by drawing 
extra lines, shown in red. Record the lengths 
of the sloping lines.

12 m

6 m

8 m

5.7 m
4.0 m

4.2 m

2 Because the shape is now a polygon with no 
 special properties, simply add the side lengths in 
an efficient order and include the correct units.

P ≈ 12 + 8 + 6 + 4.0 + 4.2 + 5.7
≈ 20 + 14.2 + 5.7
≈ 39.9 m2

 • If the lengths of sloping sides of the trapezia are unknown, then Pythagoras’ theorem can be used to 
determine their length before total perimeter is calculated.

 • To know whether the approximation of the area or perimeter is too much or too little, the shape of the 
curve can be considered.

 • If the curve is convex (i.e. above the sloping side of the trapezium) the approximation is too much. If 
the curve is concave (i.e. below the sloping side of the trapezium) the approximation is too little.

 • Spreadsheet programs like Microsoft Excel can be used to help perform calculations.
 • Distances can be entered in columns and Excel formulae can then be used to perform the calculations.
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6 m

18
 m

15
.6

 m

18
.6

 m

21
.3

 m

19
.5

 m

15
 m

6 m 6 m 6 m 6 m

2

Trapezium

A

1

3

4

5

6

1
h

B

6

df

C

18

dl

D

15.6
Area

E

100.8

2 6 15.6 18.6 102.6

3 6 18.6 21.3 119.7

4 6 21.3 19.5 122.4
5 6 19.5 15 103.5

Area sum 549.0

4.7.2 Solving practical problems
 • Trapezia can be used in different ways to solve area and perim-

eter problems.
 • Convex polygons can be split into trapezia and  triangles in 

different ways according to the available information.
 • Shapes with curved edges that are not sectors of a circle may need a 

mix of techniques, including the trapezoidal rule.
 • In some cases the trapezoidal rule will create shapes that are actu-

ally triangles. The rule will work  regardless.

WORKED EXAMPLE 19

Calculate the approximate area of this garden bed,  
correct to 1 decimal place.

4.2 m

2.7 m
2.8 m

2.6 mUNCORRECTED P
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THINK WRITE

1 Split the shape into other shapes by 
drawing extra lines, shown in red. Record 
the lengths of new lines.
There are two triangles that will need 
 Pythagoras’ theorem to help determine 
side lengths.
The trapezoidal rule will also be used 
to help determine the area bounded by  
the curve.

4.2 m

1.8 m
2.1 m

2.7 m
2.8 m

2.6 m

1.4 m

1.4 m

1.4 m

2 Use the formula A = 1
2

× b × h for the 

 bottom left-hand triangle. Substitute 

values, evaluate and include the correct 
units.

A = 1
2

× b × h

= 1
2

× 2.8 × 2.6

= 3.6 m2

3 Use the formula c2 = a2 + b2 for the 
 bottom right-hand triangle. Substitute 
values, evaluate and include the correct 
units.

c2 = a2 + b2

c2 = 4.22 + 2.72

c2 = 17.64 + 7.29
√c = √24.93
c = 5.0 m

4 Use the formula A = 1
2

× b × h for the 

 bottom right-hand triangle. Substitute 

values, evaluate and include the 
correct units.

A = 1
2

× b × h

= 1
2

× 2.7 × 5.0

= 6.8 m2

5 Use the formula A ≈ h
2

× (df + dl) for the 

top left-hand trapezium (triangle).

A ≈ h
2

× (df + df)

6 Substitute the values h = 1.4, df = 0 and 
dl = 1.8 into the formula.

≈ 1.4
2

× (0 + 1.8)

7 Evaluate and include the correct units. ≈ 0.7 × 1.8

≈ 1.3 m2

8 Repeat for the middle top trapezium.
A ≈ h

2
× (df + dl)

≈ 1.4
2

× (1.8 + 2.1)

≈ 0.7 × 3.9
≈ 2.7 m2UNCORRECTED P
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9 Repeat for the top right-hand trapezium 
 (triangle).

A ≈ h
2

× (df + dl)

≈ 1.4
2

× (2.1 + 0)

≈ 0.7 × 2.1
≈ 1.5 m2

10 Add the areas of all components. A ≈ 3.6 + 6.8 + 1.3 + 2.7 + 1.5
≈ 15.9 m2

Exercise 4.7 Irregularly shaped blocks of land

Understanding, fluency and communicating
1.  WE17  Use the trapezoidal rule to calculate the approximate area of each shape below using one 

trapezium, correct to 2 decimal places.
a. 

4.1 m

4.4 m

3.
2 

m 4.
6 

m

b. 7.2 m

10.2 m

8.4 m 7.8 m

c. 

3.6 km

0.9 km

0.4 km

2.  WE18  Calculate the approximate perimeter of each shape below using one trapezium, correct to 
1 decimal place.
a. 

245 m

250 m74 m
125 m

b. 

8.5 m

9.1 m

6.2 m
4.2 m

c. 1.7 m

2.2 m

1.8 m

3. Use the trapezoidal rule to calculate the approximate area of each shape below.
a. 

42 cm

10 cm 18 cm

50 cm

42 cm

b. 

5 m

4 
m

5.
2 

m

4 
m

5 m

5.4 m

2.5 m
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4. Calculate the approximate perimeter of each shape below, correct to 1 decimal place.
a. 

13 m

7.4 m

12.8 m13.3 m

14 m

8.1 m

13 m

b. 34 m

24 m

25 m

25 m

28 m

5. a. Calculate the approximate perimeter of the shape below.
b.  Calculate the approximate area of the shape below, correct to 2 decimal places.

21 m

9 m

8.9 m

5.1 m

8.7 m

13.4 m

10.9 m

6.2 m

6. Drag and drop the labels onto the diagram to match the formula  

A ≈ (c + d) × e × 1
2

 which calculates the approximate area of  

the shape. (Note: only three blank spaces on the trapezium will be used.)

7. Answer True or False to each question about using the trapezoidal rule to 
calculate approximate area.
a. The more trapezia that are used the closer the area is to the true value.
b. The rule could not be used to calculate the area of a circle.
c. Using 5 trapezia will give a worse estimate than using 4 trapezia.
d. The rule is not the only solution if the shape already has straight sides.

8. Look at each of the trapezia below. Label each diagram to show whether using the trapezoidal rule 
will result in overestimates or underestimates of the area of the curved shapes if only one trapezium is 
used each time.
a. b. 

edc
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c. d. 

9. Identify which of the following diagrams provide enough information to use the trapezoidal rule to 
calculate approximate area if the values of the pronumerals were given. (Note: there may be more than 
one correct answer.)

 a. 

ca b

d e f

  b.      c. 

10. Calculate the approximate area of each of the following shapes using the trapezoidal rule, correct to 1 
decimal place.
a. 

43 m

20 m 33
 m

13 m

17 m

b. 

13 m

10 m

8.1 m

8 m

5 
m

5 
m

5 
m

c. 7 m

12
 m

3.1 m

4.5 m

d. 

0.8 m

1 
m

1 
m

1.6 m

1.2 m 0.9 m

0.4 m 0.4 m

Problem solving, reasoning and justification
11. Look at the application of the trapezoidal rule below. Explain why it is an underestimate, an overesti-

mate or a very close estimate.

c

a
g

h

i

j

k

b

d

e

f

ca

g

b

d e f
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12. The measurements of a pool are shown below. The longest red line is perpendicular to all the shorter 
red lines and the distance of each interval is 6.5 metres.
a. Use a spreadsheet to help you calculate the approximate area of the base of the pool.
b. The volume of a pool can be calculated by multiplying the base area by the depth of the pool. 

Assuming that depth of the pool is a constant 1.5 metres, calculate the approximate volume of the 
pool in m3.

A

B5.6

5.4

5.4

8.1

5.4

6.5

6.5

7.6

3.5

4.3

C

D

E F

H

I

J
K

L

G

FPO
13. The Alamo is a famous landmark in San Antonio, USA.

4.7 m 4.7 m

2.5 m 2.5 m 2.5 m 2.5 m

7 
m

3 
m 3.
6 

m

5.
4 

m

5 
m FPO

a. Use a spreadsheet to help you calculate the approximate area of the front of the building shown.
b. If the front has to be gently cleaned by hand at a rate of 0.8 m2 per hour, how long will it take to clean 

all of it to the nearest whole hour?
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14. The picture below shows the top view of a garden. The side of each grid square represents 1 metre.

FPO

a. Use a spreadsheet to help you calculate the approximate amount of ground in square metres that is 
covered in grass, correct to 1 decimal place.

b. If the grass needs fertiliser at the rate of 50 grams per square metre, how much fertiliser will be used 
if it is applied twice a year?

15. The picture below shows a small dam on a farm. The blue outline shows the  
current water level and the red outline shows the water level when the dam  
is full. The side of each grid square represents 2 metres. What is the  
difference in area of the surface of the water? Use a spreadsheet to help you.

4.8 Review
4.8.1 Summary
In this topic you have learnt:

 • the formulae for calculating the perimeter of polygons, circles, and sectors
 • the formulae for calculating the area of polygons, circles, and sectors
 • how to split composite shapes into simpler shapes that have formulae for perimeter and area
 • how to apply Pythagoras’ theorem to determine unknown side lengths of triangles
 • how to determine the approximate perimeter and area of a shape with irregularly curved boundaries.

Exercise 4.8 Review
Understanding, fluency and communicating

1. Calculate the perimeter of each of the following shapes.
a. 

24 cm

77 cm

b. 
53 cm

58 cm
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c. 

14 m

32 m

13 m

d. 
10.5 m

4 m
9 m

11 m

2. If a traingle has a perimeter of 27 cm and two side lengths of 12 cm and 7 cm,how long is the other 
side?

3. Which of the following formulae cannot be used to calculate the perimeter of a rectangle? (Note: there 
may be more than one correct answer.)
a. P = 2(l + w) b. P = l + l + w + w C. P = (w + l) × 2
d. P = w + w + 2l E. P = 2l + 2w

4.  MC  The circumference of a circle is 75.43 mm. The radius of the circle correct to 2 decimal places to
a. 12 mm b. 24 mm C. 10 mm d. 38 mm E. 48 mm

5. Calculate the perimeter of this shape, correct to 2 decimal places.

6. Calculate the perimeter of each of the following shapes, correct to 1 decimal place where necessary.
a. 15 cm

9 cm
2 cm 1 cm

3 cm

7 cm

4 cm

b. 

10 cm

2 cm

4
cm

c. 

25 mm

50 mm

7. Calculate the areas of each of the following shapes
a. 

7.8 cm

8.3 cm

b. 

243 mm

10 cm
18.2 cm

8. The area of a rectangle is 333.935 cm2. If its length is 23.5 cm, what is its width?
9.  MC  The area of a circle is equal to 415.64 mm2. The diameter of the circle is closest to:

a. 11.5 mm b. 23 mm C. 132.25 mm d. 17 490 mm E. 12 cm
10. For which of the following shapes can the formula A = j × k be used to determine area? (Note: there 

may be more than one correct answer.)
a. 

j

k

b. j

k

c. 

j
k

45°

5.4 cm
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d. 

j

k e. 

j

k f. 

j

k

11. Calculate the area of the following shapes, correct to 2 decimal places.
a. 13.6 m b. 

11.42 mm

c. 

12. Find the perimeter and area of each of the following shapes.
a. 

3.2 cm

4.13 cm
6 cm

9.2 cm

b. 

5.3 cm 4.1 cm

11.5 cm

13. Find the shaded area of the following parallelogram.

4.8 cm
5 cm

5 cm

2.7 cm
3.2 cm

14. Calculate the area of each of the following shapes, correct to 1 decimal place.
a. 

17 m

3 m

8 m

b. 12.3 cm

6 cm

c. 

16 mm

6 mm

4 mm

5 mm

d. 

7.3 mm

18 m

145°
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15. Identify the mistakes in the steps to calculate the area of the shape below.

30 cm

48 cm

45 cm

24 cm

32 cm

70 cm

17 cm

50°

1 Aparallelogram = b × h
= 70 × 45
= 3150

2 Atrapezium = 1
2

(a × b)h

= 1
2

× (70 × 48) × 24

= 1
2

× 3360 × 24

= 40 320

3 Asector = πr2 × 1
θ

= π × 172 × 1
50

= π × 289 × 1
50

= 18.16

4 Total area = 3150 + 40 320 − 18.16
= 43 470 − 18.16
= 43 451.84 cm

16. Calculate the value of the missing side in each of the following to 2 decimal places.
a. 

m

33.417.2
b. q

680 m

1.6 km

c. A right-angled triangle with sides 6.5  cm and 9.4  cm adjacent to the right angle
d. A right-angled triangle with a hypotenuse of 68.7  km and another side of 22.3  km

17. Calculate the values of the pronumerals in each of the following to 1 decimal place.
a. 18 m

22 m

5.5 m p

b. 9.6 cm x

12.4 cm

c. 

32
 m

m
g
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18.       Calculate the perimeters of the following shapes correct to   2   decimal places. 
a.    

3.2 cm

2.8 cm

2.7 cm

1.8 cm

 b.    

8 mm

14 mm

 

c.    

7 cm

15°  d.    10 mm

12 mm

3 mm

 

19.       Which formula can be used to calculate the approximate area 
of the shape below? 

a.      A ≈ v + u + t
2

× (p + q + r + s)   

b.      A ≈ v(p + q) + u(q + r) + t(r + s)   
c.      A ≈ (v × q) + (u × r) + (t × s)   
d.      A ≈ (p + s) × (t + u + v)   

e.      A ≈ v
2

(p + q) + u
2

(q + r) + t
2

(r + s)       

20.     Calculate the approximate area of the shapes below. 
a.    

1.4 m 2.3 m

1.7 m
1.7 m 2.1 m

2.3 m

 b.    2.5 m

12.1 m

14.7 m

12.3 m
4.4 m

 

     Problem solving, reasoning and justifi cation 
21.     A new pool is being installed in your friend’s backyard. A diagram for the new pool and surrounding 

area is shown. 

 

Bird’s-eye view of pool area

9.5 m

5.5 m
5.5 m 5.5 m3.5 m

3.48 m
4.5 m 4 m

Pool
Deck

   
a.    Calculate the length of safety fence required to go around the outside of the deck area. 
b.    Pool mats stop leaves falling into the pool and stop water loss by evaporation. Calculate the area of 

pool mat required to cover the top of the pool. 
c.   The deck area is to be tiled. Calculate the area of the deck. 

22.       A DVD has a data area as shown in this fi gure. The outer radius is   6 cm   and the inner radius is 2.5 
cm. The capacity of this DVD is   4.7   gigabytes. One gigabyte is equal to   1000    megabytes. 
 Assuming that each megabyte occupies the same area on the disc, calculate the area of   1   megabyte to 
the nearest mm 2 .   

FPO

P

q

r

s

v

u

t
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23. A football coach asks his team to warm up by completing 
3 km running around the football oval.
a. If the oval has straight lengths of 60 cm and the end semicir-

cles have a radius of 15 m, how many laps need to be 
completed to run 3 km?

b. If you run 800 m on the inside track, how much further than 
your starting line will you finish, rounded up to the nearest 
whole metre?

24. A particular photo album has pages with the dimensions 
shown at right.
a. What is the maximum number of 6 cm by 8 cm photos you 

could fit onto one page so that no photos overlap? How much 
space would you have left over?

b. What is the maximum number of 10 cm by 15 cm photos you 
could fit onto one page so that no photos overlap? How much 
space would you have left over?

25. Two classmates investigate the best cycling route to school; along 
the footpath around a park or through the park on the gravel path. 
The park is rectangular in shape. One of the classmates has drawn a 
simple diagram (shown) showing the two routes.
a. Calculate the distance from home to school via Route I (A to B to 

C to D)
b. Calculate the distance from home to school via Route II (A to C 

to D), correct to the nearest whole metre.
c. The classmate’s partner claims that the diagram is incorrect and 

redraws the diagram (as shown below). They disagree on how 
this might affect their calculations. One classmate says that, since 
the dimensions of the park are the same, it will make no differ-
ence. Use calculations to investigate whether this does make a 
difference. 

26. Two friends are looking at a photo of a block of land for sale. They 
are trying to determine whether the block is truly a square, and 
each is arguing differently. Prove mathematically whether the land 
is square or not.

Problem solving, reasoning and justification
21. A new pool is being installed in your friend’s backyard. A diagram for the new pool and surrounding 

area is shown.

Bird’s-eye view of pool area

9.5 m

5.5 m
5.5 m 5.5 m3.5 m

3.48 m
4.5 m 4 m

Pool
Deck

a. Calculate the length of safety fence required to go around the outside of the deck area.
b. Pool mats stop leaves falling into the pool and stop water loss by evaporation. Calculate the area of 

pool mat required to cover the top of the pool.
c. The deck area is to be tiled. Calculate the area of the deck.

22. A DVD has a data area as shown in this figure. The outer radius is 6 cm and the inner radius is 2.5 
cm. The capacity of this DVD is 4.7 gigabytes. One gigabyte is equal to 1000  megabytes.
Assuming that each megabyte occupies the same area on the disc, calculate the area of 1 megabyte to 
the nearest mm2.

FPO

40 cm

30 cm

FPO

Home

B

A E

C
School

Point C is    of the
way from B to D

D

360 m

215 m

3
4

B

A E

C
School

D

360 m

215 m

Point C is    of the
way from B to D

3
4

Home

Orientation X

Orientation Y
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220 m

350 m

220 m

FPO
27. The Pont du Gard is a Roman aqueduct built in France around 2000 years ago. The section shown in 

yellow is 25.0 metres wide and 44.9 metres high and consists of three levels of arches. All dimensions 
in the photo are in metres. Calculate the area of the face of the section marked in yellow, correct to 1 
decimal place.

28. In the picture below, each grid square represents an area 5 cm by 5 cm. Use a spreadsheet to help you 
calculate the area of the top of the guitar body to the nearest whole centime-
tre. Do not include the hole in the top half or the part of the neck of the guitar 
that joins the hole.

29. Look at the photo of the roundabout shown.

19.2

1.1

4.8

19.2

7.0

5.0

FPO

FPO
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FPO

a. Describe two ways of calculating the total area of grass in the middle of the roundabout.
b. Use one of your methods to calculate the approximate total area of grass in the middle of the 

 roundabout to the nearest whole metre. Use the measurements below to help you.
• The inner diameter of the roundabout is 80 metres.
• The longer edge of the paved section is approximately the same length as the inner diameter and 

touches the centre of the circle.
• The width of the paved section cutting across the grass is 22.4 metres.
• The shorter edge of the paved section is 63.6 metres.

c. A ride-on mower can mow at 8 km/h with a cutting width of 1.5 metres. How long to the nearest 
minute will it take to mow the grass at that rate?

30. A chicken farmer wants to have a stocking density of 2000 birds per hectare on their farm. This means 
that in a 10 000 m2 outside area they would have 2000 chickens free to range. The farmer has 800 
chickens so they won’t actually need that much area, but the density should be equivalent.
a. What is the actual area needed for 800 chickens at a stocking density of 2000 birds per hectare?
b. What are four possible whole-number dimensions of a rectangular ranging area for the chickens?
c. What are two possible whole-number dimensions (base and height) of a triangular ranging area for 

the chickens? Note: all dimensions must be at least 20 m.
d. Imagine that the triangular areas in part c are right-angled. If the farmer only has 500 metres of 

fencing wire, which of the areas can be used with the wire?
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Answers
Exercise 4.2 Perimeter 1
1. B, D

2. 37 cm

3. a. 11.4 m b. 120 cm c. 96 cm d. 34.5 cm

4. a. x = 26 cm b. x = 7.2 cm

5. 152 cm

6. 50 cm

7. 27 mm

8. A, C

9. E

10. a. True b. True c. True d. False e. True

11. a. 43.98 mm b. 29.85 mm c. 8.17 m

12. B

13. B

14. Width Length
1 11

2 10

3 9

4 8

5 7

6 6

7 5

8 4

9 3

10 2

11 1

15. P = a + b + c + d or P = a + b + 2c

16. 15.92 cm

17.  5305

18. 12 cm

19. a. P = 2a + 2b b. A, B, D

20. The maximum whole number of times the cable can be wrapped is 38. It is unlikely to be that number of times because if the 
winch works like the one shown in the picture, then the cable will wrap over itself. This will cause the second layer of cable 
to wrap around a thicker diameter which means the number of times the cable will wrap will be less than 38.

Exercise 4.3 Perimeter 2
1. a. 11.00 cm b. 5.03 cm c. 52.36 m

2. a. 22.98 cm b. 306.73 m c. 53.70 cm

3. a. 680 mm b. 140 cm c. 225 cm

4. a. 40.3 m b. 81.7 cm c. 96.7 m

5. B

6. 9.48 m

7. 24.00 m

8. a. True b. False c. True d. True e. True

9. A, D, E

10. 5.2 cm

11. 691.2 cm

12. 119º

13. 26.2 m
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14. 5 laps and 172 m

15. a. 43 cm b. 37.152 km

Exercise 4.4 Area 1
1. A, C, D

2. a. 15 cm b. 2 m

3. A, B, D

4. a. 1.96 cm2 b. 8 cm2 c. 3.9 cm2 d. 810 mm2 e. 487.5 cm2

5. a. 275 mm2 b. 2400 mm2

6. 

e

d

c

Note: c and d can also swap positions.

7. a. 23.04 cm2 b. 52.5 m2 c. 3.04 cm2 d. 11.1 m2

8. a. False b. True c. True d. True e. True

9. a. 29.4 cm2 b. 1.96 cm2 c. 23.97 m2 d. 13.0625 cm2 e. 75.6 cm2 f. 16.38 km

10. a. 336 mm2 b. 35 074 cm2 c. 2400 mm2

11. 22.05 m2

12. h = 9.5 cm

13. a. 452.39 mm2 b. 907.92 cm2

14. B

Exercise 4.4 Area 1
1. h = 24 cm

2. 
5
8

 (or 0.625) of the paint will be left.

3. a. 15 cm2 b. 10 cm by 6 cm c. 60 cm2

d. If the side lengths of the rectangle are doubled its area is four times larger, or quadrupled.

4. a. 31.15 m2

b. 6 with a remainder, so 7 bags are needed.

c. $62.65

5. Shape 1 could be a square.

A = l2

64 = l2

√64 = √l2

8 = l

Each side would have a side length of 8 cm.
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Shape 2 could be a rectangle that is not a square.

A = l × w

64 = l × w

Identify two factors with a product of 64.

64 is even so 2 is a factor; therefore the other factor is 32.

The length could be 32 cm and the width 2 cm.

Shape 3 could be a triangle.

A = 1
2

× b × h

64 = 1
2

× b × h

64 × 2 = 1
2

× 2 × b × h

128 = b × h

Identify two factors with a product of 128.

128 is even so 2 is a factor; therefore the other factor is 64.

The base could be 64 cm and the height could be 2 cm.

 6. a. 

16 m

20 m

2 m

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

6. a. 261.4 m b. 3220 m2

7. It doesn’t matter which side is considered the length and which the width, because the formula only involves multiplying two 
factors. With multiplication, it doesn’t matter which order the factors are multiplied in because the product will be the same. 
Therefore, either side can be labelled length or width as long as the sides are adjacent and not opposite each other.

8. a. 78.54, 176.71, 314.16

b. 28 550 cm2

9. 0.137 km2

Exercise 4.5 Area 2
1. C

2. The area of a sector is one-third the area of the circle it sits inside. Therefore, the [angle] of the sector at the centre of the 
circle will be one-third of [360°].

3. a. 84.83 cm2 b. 351.85 mm2 c. 5.93 cm2

4. a. 0.38 b. 136.8º

5. a. 16 cm2 b. 56 cm2 c. 9600 mm2 d. 222.75 cm2 e. 97.04 m2

6. B, D, E

7. a. 686 mm2 b. 72 cm2 c. 135 mm2

8. a. True b. True c. True d. False e. False

9. a. 756.00 m2 b. 157.08 cm2 c. 89.22 cm2 d. 0.86 m2 e. 40.18 mm2 f. 132.72 cm2

10. A
11. a. 5 cm

2 cm

1 cm

C

2 cm

3 cm

5 cm

5 cm

2 cm

1 cm

B

2 cm

3 cm

5 cm

5 cm

2 cm

1 cm

A

2 cm

3 cm

5 cm

    

b. 18 cm2

UNCORRECTED P
AGE P

ROOFS



TOPIC 4 Perimeter and area 53

c04PerimeterandArea.indd Page 53 31/07/17  12:24 PM

12. a. 325 m2 b. $8125

13. a. 
9
25

b. 

14. a. 0.46 cm2 b. 3.66 m2

15. a. 2025 cm2 b. 943.41 cm2 c. 5806.59 cm2

Exercise 4.6 Applications of Pythagoras’ theorem
1. a. 

hypotenuse

b. 

hypotenuse

c. 

hypotenuse

d. 

hypotenuse

2. a. 5 cm

b. 10.15 cm c. 4.25 m d. 1.44 m

3. a. 65 b. 185 c. 305

4. a. Right-angled triangle b. Right-angled triangle c. Not right-angled

5. a. False b. True c. True

6. a. 5.5 cm b. 67 cm c. r

d. 22 cm e. 55 mm f. h

7. a. 4.47 cm b. 66.39 cm c. 3.50 m

8. a. II b. III c. III

9. a. x = 8.10 cm b. t = 8.20 cm c. h = 49.75 cm

10. a. x = 3.74 
    y = 9.27

b. x = 6.93 
y = 5.80

11. a. 15 cm b. 300 cm2

12. a. 32.89 mm b. 15 cm c. 41.21 mm d. 47.66 cm e. 106 m

13. 0.53

14. a. 0.47 m b. 0.63 m2 c. 12.6 m2

15. 2.62 m
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16. a. 18% b. 1558.65 m
17. a. 

6 cm

e g

b. The dimensions of the triangle should be a 6 cm base, sides of 10 cm and a perpendicular height of 9.5 cm.

c. 120 cm2

18. a. 541 m

b. 11 minutes

c. Walking will be faster by 2 minutes.

Exercise 4.7 Irregularly shaped blocks of land
1. a. 15.99 m2 b. 60.90 m2 c. 2.34 km2

2. a. 694 m b. 28 m c. 7.6 m

3. a. 2016 cm2 b. 51 m2

4. a. 73.5 m b. 159 m

5. a. 69.2 m2 b. 181.3 m2

6. 

e

d

c

Note: c and d can also swap positions.

7. a. True b. False c. False d. True

8. a. Overestimate b. Overestimate c. Underestimate d. Underestimate

9. B

10. a. 1105.0 m2 a. 150.6 m2 b. 49.7 m2 c. 3.8 m2

11. It is a very close estimate. The overestimate in the left-most trapezium is balanced by the underestimate in the middle 
trapezium and the right-most trapezium is very close to the shape of the curve.

12. a. The base area of the pool is approximately 379 m2.

b. 568.5 m2

13. a. The total area is approximately 150.3 m2.

b. 188 hours

14. a. 9.7 m2 b. 970 g

15. 110.5 m2

Exercise 4.8 Review
1. a. 202 cm b. 212 cm c. 90 m d. 36 m

2. 8 cm

3. A, B, C, D

4. A

5. 40.49 cm
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6. a. 84 cm b. 48 cm c. 178.5 mm

7. a. 32.37 cm2 b. 212.5 cm

8. 14.21 cm

9. B

10. C, E

11. a. 72.63 m2 b. 102.43 mm2 c. 607.90 m2

12. a. 9.6 cm2 b. 47.15 cm2

13. 20.355 cm2

14. a. 161.5 m2 b. 87.9 cm2 c. 124.0 mm2 d. 137.4 mm2

15. There are four mistakes.

In calculating the area of the parallelogram, the side length (45 cm) was used instead of height (30 cm).

In calculating the area of the trapezium the sides a and b were multiplied instead of summed.

In calculating the area of the sector, the angle of 50° is treated as a unit fraction (1/50) instead of as a fraction out of 
360° (50/360).

In calculating the total area, the unit was recorded as cm instead of cm2.

16. a. 28.63 b. 1.74 km c. 11.43 cm d. 64.98 km

17. a. 3.8 m b. 7.3 cm c. 22.6 mm

18. a. 10.50 cm b. 38.12 cm c. 56.15 cm2 d. 34.63 mm

19. E

20. a. 8.28 m2 b. 150.48 m2

21. a. 32.48 m2 b. 19.25 m2 c. 42 m2

22. 2 mm2

23. a. 14 laps b. 157 m

24. a. 25 photos with no space left over

b. 8 photos in total are possible with no space left over.

25. a. 575 m

b. 435 m

c. There is a difference in distance for Route II, so orientation matters.

26. The shape is not square.

27. 96.0 m2

28. 542 m2

29. a.  i.  Calculate the area of the circle. The paved section is approximately a trapezium so calculate the area using that formula. 
Then subtract the area of the trapezium from the area of the circle.

ii.  Use the trapezoidal rule to calculate the area of both grassed sections.

b. 3419 m2

c. 17 minutes

30. a. 4000 m2 b. Length Width
20 200

25 160

40 100

50 80

c. Base Height
20 400

25 320

40 200

50 160

 d. Area 3, Area 4
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