
“c13PythagorasTheorem_PrintPDF” — 2021/6/9 — 13:05 — page 697 — #1

13 Pythagoras’ theorem
LEARNING SEQUENCE

13.1 Overview ...............................................................................................................................................................698
13.2 Pythagoras’ theorem .......................................................................................................................................701
13.3 Calculating shorter side lengths ..................................................................................................................708
13.4 Applying Pythagoras’ theorem ....................................................................................................................712
13.5 Pythagorean triads ...........................................................................................................................................718
13.6 Review ...................................................................................................................................................................722

PAGE PROOFS



“c13PythagorasTheorem_PrintPDF” — 2021/6/9 — 13:05 — page 698 — #2

13.1 Overview
Why learn this?
Pythagoras was a famous mathematician and
Greek philosopher who lived about 2500 years
ago. He is particularly well known for investigating
right-angled triangles and proving that there is
a special relationship between the lengths of
the three sides. Think about where right-angled
triangles are used and where it might be helpful
to know whether a particular angle is a right
angle or not. Think about angles in architecture,
construction, navigation, design and woodwork.
In all these fields, it is important that people know
how to calculate right angles.

It might not always be possible to measure angles
using a measuring device such as a protractor,
so understanding the theorem relating to side
lengths will be helpful here. Being able to apply
Pythagoras’ theorem will allow you to determine
whether an angle is a right angle just from
measuring the three side lengths of the triangle.
Pythagoras’ theorem is one of the great geometrical
theorems and you’ll explore his findings in
this topic.

Where to get help

Go to your learnON title at www.jacplus.com.au to access the following digital resources. The Online
Resources Summary at the end of this topic provides a full list of what’s available to help you learn the
concepts covered in this topic.

Fully worked

solutions

to every

question

Digital

documents

Video

eLessons
Interactivities

eWorkbook
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Exercise 13.1 Pre-test

Complete this pre-test in your learnON title at www.jacplus.com.au and receive automatic marks,
immediate corrective feedback and fully worked solutions.

1. Evaluate
√

42 + 32.

2. a. Write the decimal 14.3875 correct to 2 decimal places.
b. Write the decimal 14.3875 correct to 3 significant figures.

3. MC A right-angled triangle has side lengths of 12 cm, 13 cm and 5 cm. Determine which of these
lengths is the hypotenuse of the triangle.

12 cmA. 13 cmB. 5 cmC.
169 cmD. None of the aboveE.

4. MC A right-angled triangle has a base measuring 6 cm and perpendicular height measuring 11 cm.

11 cm

6 cm

x

Select which of the following is the length of the hypotenuse x written in exact form.
12.5 cmA. 33 cmB. 157 cmC.√

157 cmD. 17 cmE.

5. MC A ladder measuring 2.4 m in length leans up against a wall. The foot of the ladder is 60 cm from
the base of the wall. Calculate how high up the wall the ladder will reach.

2.5 mA. 2.4 mB. 2.3 mC.
2.2 mD. 3.0 mE.

6. A bushwalker starts at point A and walks north 2.5 km to
point B. At point B, she turns east and walks another
2.1 km to point C. She then walks directly from point C
to point A. Calculate how far she has walked in total,
giving your answer to 1 decimal place.

7. A square has a diagonal 12 cm in length. Calculate the
side length of the square. Write the answer correct to
1 decimal place.

8. Calculate the perimeter of the trapezium shown.

20 cm

30 cm

15 cm
B C

DA
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9. Calculate the length of x to 1 decimal place.

x

15 cm

17 cm

26 cm

10. The smallest number of a Pythagorean triad is 11. Determine the middle number and the largest
number. Write the middle number first.

11. MC A box is a cube with a side length of 8 cm. The longest pencil that fits is placed in the box. Select
the length of that pencil from the following options.

8 cmA. 11.3 cmB. 13.9 cmC.
16 cmD. 15.2 cmE.

12. Determine the length of the line that joins the coordinates (−2, 1) and (5, 8). Write your answer to
1 decimal place.

13. MC A square-based pyramid structure is made from wire. The square base has side lengths of 10 cm
and the vertical distance from the base of the structure to the vertex is 10 cm. The amount of wire
required to make the pyramid is closest to:

80 cmA. 83 cmB. 86 cmC.
89 cmD. 91 cmE.

14. The total surface area of a cone is found by using the formula
A= r2 + rs, where r is the radius of the base circle and s is the slant
height of the cone (that is, the distance from the vertex to a point on the
circumference of the base).
Evaluate the total surface area of the cone shown.

15. A right-angled triangle is drawn with the hypotenuse (60 cm) as the
base of the triangle. A vertical line is drawn from the vertex to the base
of the triangle. This vertical line creates two further right-angled
triangles and splits the base into the ratio 2 ∶ 3.

s

r = 6

h = 8

60 cm

p

Evaluate the length of the shorter side, p, in the original right-angled triangle to the nearest whole
number.
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13.2 Pythagoras’ theorem

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand that the hypotenuse is the longest side of a right-angled triangle
• understand Pythagoras’ theorem and how it describes the relationship between the side lengths of

right-angled triangles
• apply Pythagoras’ theorem to determine the length of the hypotenuse.

13.2.1 Right-angled triangles
eles-4535

• A right-angled triangle contains a 90° angle (right angle: ).
• In all right-angled triangles, the longest side is always the one opposite the right angle.
• The longest side is called the hypotenuse.

Hypoten
use

H
ypotenuse

H
y
p
o
ten

u
se

WORKED EXAMPLE 1 Identifying the hypotenuse side of a right-angled triangle

For the right-angled triangles shown below, state which side is the hypotenuse.

d
f

e

a.
m p

t

b.

THINK WRITE/DRAW

a. The hypotenuse is always opposite the
right angle.

Side f is opposite the right angle. Therefore, side f is
the hypotenuse.

d

f Hypotenuse

e

b. The hypotenuse is opposite the right angle. Side t is opposite the right angle. Therefore, side t is
the hypotenuse.

m p

tHypotenuse
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COLLABORATIVE TASK: The relationship between right-angled triangles and squares

For this activity you will work with a partner, and you will need graph paper,
coloured pencils, glue and scissors.
1. On a sheet of graph paper, draw a right-angled triangle with a base of

4 cm and a height of 3 cm.
2. Carefully draw a square on each of the three sides of the triangle.

Mark a grid on each so that the square on the base is divided into 16
small squares, while the square on the height is divided into 9 small
squares.

3. Colour the square on the base and the square on the height in
different colours, as shown, so that you can still see the grid lines.

4. Carefully cut out the two coloured squares from the triangle.
5. Now stick the larger of the coloured squares on the uncoloured

square of the triangle (the square on the hypotenuse).
6. Using the grid lines as a guide, cut the smaller square up and fit it on

the remaining space. The two coloured squares should have exactly
covered the third square.

3 cm

4 cm

7. Comment on what you notice about the hypotenuse and the other two sides of the right-angled triangle.

13.2.2 Pythagoras’ theorem
eles-4536

• A theorem is the statement of a mathematical truth.
• The Greek mathematician Pythagoras (c. 582–500 BC) is credited with first

describing the relationship now known as Pythagoras’ theorem.
• Pythagoras’ theorem states that for any right-angled triangle, the square of the

length of the hypotenuse is equal to the sum of the squares of the lengths of the
two shorter sides.

a2

c2

b2

Pythagoras’ theorem

For the triangle shown:

b

c

a

Square of the

hypotenuse

Sum of the squares

of the two shorter

sides

c2 = a2 + b2

• The key to labelling a right-angled triangle is to always first label the hypotenuse, c. It makes no difference
which of the shorter sides is labelled a or b.

• A triangle with side lengths a, b and c is a right-angled triangle if c2 = a2 + b2.
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PAGE PROOFS



“c13PythagorasTheorem_PrintPDF” — 2021/6/9 — 13:05 — page 703 — #7

WORKED EXAMPLE 2 Determining whether a triangle is right-angled

Determine which of the following triangles are not right-angled triangles.

24

30
20

a

b

c

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

b.

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. Write the answer.

The triangle is not a right-angled triangle.

b. 1. Identify the values of a, b and c. The largest
value is 5 cm; this is therefore 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 the values into the left- and right-
hand sides of Pythagoras’ theorem to see
whether the values make the equation true.

c2 = a2 + b2 LHS = 52 RHS = 32 + 42

= 25 = 25
LHS = RHS

3. Pythagoras’ theorem is true for these values.
Write the answer.

The triangle is a right-angled triangle.

• Calculations with Pythagoras’ theorem often result in a number under the root sign
(√ )

that is not

a square number. In such cases, answers may be left unsimplified. This is called exact (surd) form. A
calculator may be used to find an approximate answer, which is usually then given to a specified number
of decimal places.

• The ≈ symbol means is approximately equal to.

WORKED EXAMPLE 3 Determining the length of the hypotenuse

For the triangle shown, determine the length of the hypotenuse, x.

3 cm

4 cm

x

TOPIC 13 Pythagoras’ theorem 703
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THINK WRITE

1. Copy the diagram and label the sides a, b and c.
Remember to label the hypotenuse as c.

c = xa = 3

b = 4

2. Write the Pythagoras’ theorem. c2 = a2 + b2

3. Substitute the values of a, b and c into this rule
and simplify.

x2 = 32 + 42

= 9+ 16
= 25

4. Calculate x by taking the square root of 25. x =
√

25

5. Write the answer. = 5 cm

WORKED EXAMPLE 4 Applying Pythagoras’ theorem

There is a fire on the twelfth floor of a building. A child needs to be rescued from a window that is
20 metres above ground level.

If the rescue ladder can be placed no closer than 6m from the foot of the building, determine the
shortest ladder, in metres, needed for the rescue. Leave your answer in exact form.

THINK WRITE

1. Draw a diagram and label the sides a, b and c.
Remember to label the hypotenuse as c.

c = x
a = 20 m

b = 6 m

2. Write the Pythagoras’ theorem. c2 = a2 + b2

3. Substitute the values of a, b and c into this rule
and simplify.

x2 = 202 + 62

= 400+ 36
= 436

4. Calculate x by taking the square root of 436. x=
√

436

5. Write the answer in a sentence. The ladder needs to be
√

436 metres long.

Digital technology

Newer scientific calculators can display answers in both decimal and
exact form.

In most cases, your calculator’s default setting is to display a decimal
answer.

For example, type
√

14 and press ENTER to obtain the decimal
approximation.
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By changing the settings (or mode) it may be possible to display answers
as exact answers. The name of this setting differs between calculator
brands.

For the TI-30XB calculator shown, change the mode to MATHPRINT.

Being able to change your calculator’s settings can be useful when
needing to change between a decimal and exact answer.

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1944)

Digital documents SkillSHEET Measuring lengths and angles (doc-11425 )
SkillSHEET Finding the square of a number (doc-11426  )
SkillSHEET Finding the square root of a number (doc-11427)
SkillSHEET Rounding to a given number of decimal places (doc-11428)

Interactivities Individual pathway interactivity: Right-angled triangles (int-4469 )
Finding the hypotenuse (int-3844)

Exercise 13.2 Pythagoras’ theorem

Individual pathways

PRACTISE
1, 3, 4, 7, 11, 12, 15

CONSOLIDATE
5, 8, 9, 13, 16

MASTER
2, 6, 10, 14, 17, 18

To  answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency 

1. WE1 For the right-angled triangles shown, state which side is the hypotenuse.

r

s

p

a. y

z

x

b. w

k m

c. V

U

F

d.

2. WE2 Determine which of the following are right-angled triangles.

9

12 15

a.

125

100

75

b.

48 m  

50 m

36 mc.

30 mm

24 mm

18 mm

d. A triangle with side
lengths of 22.5 km,
54 km and 58.5 km

e.

41

9

40

f.

TOPIC 13 Pythagoras’ theorem 705

PAGE PROOFS



“c13PythagorasTheorem_PrintPDF” — 2021/6/9 — 13:05 — page 706 — #10

A triangle with side
lengths of 53 mm,
185 mm and 104 mm

g.

55 m

70 m

48 m

h.

3. WE3 For the following triangles, calculate the length of the hypotenuse, x, correct to 1 decimal place (where
necessary).

4

x

3

a.

12

x
5

b.

24

x
7

c.

4. For the following triangles, calculate the length of the hypotenuse, x, correct to 1 decimal place (where
necessary).

x

17.5

12.2

a.

x

896

742

b.

x

1.3

6.2

c.

5. For each of the following triangles, determine the length of the hypotenuse. Leave your answers in exact
form.

34

125

a. 80

60

b.

2

8c.

6. For each of the following triangles, determine the length of the hypotenuse. Leave your answers in
exact form.

52

84

a.

85

63b.

15

13

c.

Understanding

7. Determine the lengths, correct to 2 decimal places, of the diagonals of squares that have side lengths of:

12 cma. 20 mmb. 4.9 cm.c.

8. A right-angled triangle has a base of 5 cm and a perpendicular height of 11 cm. Determine the length of the
hypotenuse. Leave your answer in exact form.

9. Determine the lengths, correct to 2 decimal places, of the diagonals of rectangles whose sides are:

10 cm and 8 cma. 620 cm and 400 cmb. 17 cm and 3 cm.c.

10. An isosceles triangle has a base of 30 cm and a perpendicular height of 10 cm. Determine the length of the
two equal sides of the isosceles triangle. Give your answer correct to 2 decimal places.
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11. WE4 A ladder leans against a vertical wall. The foot of the ladder is 1.2 m from the wall, and the top of the
ladder reaches 4.5 m up the wall. Calculate the length of the ladder. Give your answer correct to 2 decimal
places.

Reasoning

12. Sanjay is building a chicken coop. The frame of the coop is going to be a right-angled triangle, which will
look like the diagram below.

Side 2

Side 3

Side 1

a. Determine which side of this section is the longest.
b. If side 1 and side 2 are each 1 m long, determine how long side 3 is. Give your answer to 1 decimal place

and include units.
c. Sanjay plans to buy one long piece of wood, then cut the wood to make the three sides. Estimate the

length of the piece of wood that Sanjay needs to buy.

13. A ladder rests against a vertical wall, with the top of the ladder 7 m above the ground. If the bottom of the
ladder was moved 1 m further away from the foot of the wall, the top of the ladder would rest against the
foot of the wall. Evaluate the length of the ladder.

14. A smaller square is drawn inside a large square, as shown in the diagram. Use
Pythagoras’ theorem to determine the side length and hence the area of the
smaller square.

4 cm

Problem solving

15. a. Calculate the volume of the prism shown.
b. Determine the length of the sloping edge of the cross-section.

6 cm

7 cm

9 cm

16. A right-angled triangle has a perpendicular height of 17.2 cm, and a base that is half the height. Determine
the length of the hypotenuse, correct to 2 decimal places.

17. Wally is installing a watering system in his garden. The pipe is to go all around the edge of the rectangular
garden and have a branch running diagonally across the garden. The garden measures 5 m by 7.2 m. If the
pipe costs $2.40 per metre (or part thereof), evaluate the total cost of the pipe. Show your working.

18. A right-angled isosceles triangle has an area of 200 cm2. Evaluate the area of the semicircle that sits on the
hypotenuse.

TOPIC 13 Pythagoras’ theorem 707
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13.3 Calculating shorter side lengths

LEARNING INTENTION

At the end of this subtopic you should be able to:
• determine the lengths of the shorter sides of a right-angled triangle.

13.3.1 Lengths of sides of right-angled triangles
eles-4537

• If the lengths of two sides in a right-angled triangle are known, the third side can be calculated using
Pythagoras’ theorem.

WORKED EXAMPLE 5 Determining the shorter side length

Determine the length of the unmarked side of the triangle shown.
Leave your answer in exact form.

9 cm

12 cm

THINK WRITE

1. Copy the diagram and label the sides a, b and c.
Remember to label the hypotenuse as c.

b = 9

c = 12

a 

2. Write Pythagoras’ theorem. c2 = a2 + b2

3. Substitute the values of a, b and c into this rule and simplify. 122 = a2 + 92

144 = a2 + 81

144− 81 = a2

63 = a2

4. Determine the exact value of a by taking the square root of 63. a=
√

63 cm

WORKED EXAMPLE 6 Applying Pythagoras’ theorem in real contexts

A ladder that is 4.5 m long leans against a vertical wall. The foot of the ladder is 1.2 m from the wall.

Calculate how far up the wall the ladder reaches. Give your answer correct to 2 decimal places.

THINK WRITE

1. Draw a diagram and label the sides a, b and c. Remember
to label the hypotenuse as c.

b = 1.2 m

c = 4.5 m
a

708 Jacaranda Maths Quest 8
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2. Write Pythagoras’ theorem. c2 = a2 + b2

3. Substitute the values of a, b and c into this rule and simplify. 4.52 = a2 + 1.22

20.25 = a2 + 1.44

20.25− 1.44 = a2

18.81 = a2

4. Calculate a by taking the square root of 18.81. Round to
2 decimal places.

a =
√

18.81
≈ 4.34 m

5. Write the answer. The ladder will reach a height of
4.34 m up the wall.

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1944)

Digital document SkillSHEET Rearranging formulas (doc-11429)

Interactivities Individual pathway interactivity: Calculating shorter side lengths (int-4471)
Finding the shorter side (int-3845)

Exercise 13.3 Calculating shorter side lengths

Individual pathways

PRACTISE
1, 3, 5, 6, 11, 12, 15

CONSOLIDATE
2, 7, 9, 13, 16

MASTER
4, 8, 10, 14, 17

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluen cy

1. WE5 Determine the length of the unmarked side in each of the following triangles. Leave your answer in
exact form.

10

8

a.
14

17

b. 32

84

c.

2. Determine the value of the pronumeral in each of the following triangles, correct to 2 decimal places.

0.28

0.67

d

a.
2870

1920
e

b.

468

114

f

c.
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3. Determine the length of the unmarked side in each of the following triangles. Leave your answer in exact
form.

382

457

a. 1

4

b. 8

12

c.

4. Determine the value of the pronumeral in each of the following triangles, correct to 2 decimal places.

30.1

47.2

aa.

1.98

2.56

b

b.

8.4

17.52

c

c.

Understa nding

For questions 5 to 15, give your answers correct to 2 decimal places.

5. The diagonal of the rectangular sign shown is 34 cm.
If the height of this sign is 25 cm, what is the width?

6. The diagonal of a rectangle is 120 cm. One side has a length of 70 cm.
Determine:

a. the length of the other side
b. the perimeter of the rectangle
c. the area of the rectangle.

SCHOOL

ZONE

SCHOOL

ZONE

7. An equilateral triangle has sides of length 20 cm. Determine the height of
the triangle.

8. The roundabout sign shown is in the form of an equilateral triangle.
Determine the height of the sign and, hence, its area.

9. WE6 A ladder that is 7 metres long leans up against a vertical wall. The
top of the ladder reaches 6.5 m up the wall. Calculate how far from the
wall is the foot of the ladder.

10. A tent pole that is 1.5 m high is to be supported by ropes attached to the
top. Each rope is 2 m long. Calculate how far from the base of the pole the
rope can be pegged.

7
6
 c

m

11. The size of a rectangular television screen is given by the length of its
diagonal. The television shown has a 92-cm screen.
Determine the length of the shorter side. Show your working.

80 cm
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Reasoning

12. You are helping your friend answer some maths questions.
This is what your friend has written:

c2 = a2 + b2 Line 1
102 = a2 + 42 Line 2
100= a2 + 8 Line 3

a. i. Determine the error made by your friend in line 3.
ii. Rewrite line 3 so that it is correct.
iii. Evaluate the value of a, giving your answer to 1 decimal place. Show your working.

For another question, this is what your friend has written:

c2 = a2 + b2 Line 1
52 = a2 + 42 Line 2
25= a2 + 16 Line 3
25+ 16= a2 Line 4

b. i. Determine the error made by your friend in line 4.
ii. Rewrite line 4 so that it is correct.
iii. Evaluate the value of a. Show your working.

13. Penny is building the roof for a new house. The roof has a gable end in the form of
an isosceles triangle, with a base of 6 m and sloping sides of 7.5 m. She decides to
put 5 evenly spaced vertical strips of wood as decoration on the gable, as shown.
Determine how many metres of this decorative wood she needs. Show your working.

14. Ben’s dog Macca has wandered onto a frozen pond, and is too frightened to walk
back. Ben estimates that the dog is 3.5 m from the edge of the pond. He finds a
plank, 4 m long, and thinks he can use it to rescue Macca. The pond is surrounded
by a bank that is 1 m high. Ben uses the plank to make a ramp for Macca to walk up.
Explain whether he will be able to rescue his dog.

7.5 m

6 m

7.5 m

Problem solving

15. A kite is attached to a string 15 m long. Sam holds the end of the string
1 m above the ground, and the horizontal distance of the kite from Sam is
8 m, as shown.
Evaluate how far the kite is above the ground. Show your working.

16. An art student is trying to hang her newest painting on an existing hook
in a wall. She leans a 1.2-m ladder against the wall so that the distance
between the foot of the ladder and the wall is 80 cm.

a. Draw a sketch showing the ladder leaning against the wall.
b. Determine how far the ladder reaches up the wall.
c. The student climbs the ladder to check whether she can reach the hook

from the step at the very top of the ladder. Once she extends her arm,
the distance from her feet to her fingertips is 1.7 m. If the hook is 2.5 m
above the floor, determine whether the student will reach it from the
top step.

1 m

8 m

15 m

17. a. A rectangle has two sides of length 3 cm and diagonals of length 5 cm. Evaluate the length of the other
two sides.

b. It is known that the diagonals of this rectangle bisect each other at the point of intersection. Using this
fact, verify (using appropriate calculations) whether the diagonals are perpendicular to each other.
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13.4 Applying Pythagoras’ theorem

LEARNING INTENTION

At the end of this subtopic you should be able to:
• apply Pythagoras’ theorem in familiar and unfamiliar contexts.

13.4.1 Applying Pythagoras’ theorem to composite shapes
eles-4538

• A composite shape can be defined as a shape that can be made from smaller, more recognisable shapes.

• Dividing a composite shape into simpler shapes creates shapes that have known properties. 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 7 Determining the side length of a trapezium

Determine the length of side x. Give your answer correct to
2 decimal places.

4 cm

8 cm

10 cm

x

THINK WRITE

1. Copy the diagram. On the diagram, create a right-angled triangle
and use the given measurements to work out the lengths of the
two sides of the triangle needed to determine the hypotenuse.

2. Label the sides of your right-angled triangle as a, b and c.
Remember to label the hypotenuse as c.

3. Check that all measurements are in the same units. They are
the same.

4

8

8 2

c
a

b
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4. Write Pythagoras’ theorem. c2 = a2 + b2

5. Substitute the values of a, b and c into this rule and simplify. x2 = 42 + 22

= 16+ 4
= 20

6. Evaluate x by taking the square root of 20. Round your answer
correct to 2 decimal places.

x =
√

20
≈ 4.47 cm

WORKED EXAMPLE 8 Solving triangles

For the diagram shown, determine the lengths of the sides marked x and y correct to 2 decimal places.

15

6

2
y

x

THINK WRITE

1. Identify and draw any right-angled triangles contained
in the diagram. Label their sides.

2. To determine an unknown side in a right-angled triangle,
we need to know two sides, so evaluate x first.

x

y

6
15

2

x
c

c
a

a

bb

3. For the triangle containing x, write down Pythagoras’
theorem and transpose it to determine x.
Substitute the values of a and b into this rule and
simplify.

c2 = a2 + b2

a2 = c2 − b2

x2 = 62 − 22

= 36− 4

= 32

x =
√

32

≈ 5.66

4. We now know two sides of the other triangle because
we can substitute x= 5.66.

15 5.66

y

b

c a
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5. For the triangle containing y, write down Pythagoras’
theorem.
Substitute the values of c and a into this rule and
simplify.

c2 = a2 + b2

b2 = c2 − a2

y2 = 152 − 5.662

= 225− 32

= 193

y =
√

193

≈ 13.89

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1944)

Interactivities Individual pathway interactivity: Applying Pythagoras’ theorem (int-4473)

Composite shapes (int-3847)

Exercise 13.4 Applying Pythagoras’ theorem

Individual pathways

PRACTISE
1, 4, 7, 8, 10, 14, 17

CONSOLIDATE
2, 5, 9, 11, 13, 15, 18

MASTER
3, 6, 12, 16, 19, 20

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Where appropriate, give answers correct to 2 decimal places.

Fluen cy

1. WE7 Determine the length of the side x in the figure shown.

7 cm

8 cm

12 cm

x

2. For the following diagrams, determine the length of the sides marked x.
a.

7
x

12

15

b. x

200

120

100

c. x

37
20

52
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3. WE8 For each of the following diagrams, determine the length of the sides marked x and y.

y

x
10

5

3

a.

y

x
8

4

12

b.

x

5
y

20

12

c.

x

18

5

210

d.

4. MC The length of the diagonal of the rectangle shown is:

A. 9.7
B. 19
C. 13.9
D. 12.2
E. 11.5

7

12

5. MC The area of the rectangle shown is:

A. 12.1
B. 84.9
C. 98
D. 169.7
E. 102.8

7
14

6. MC The value of x in this shape is:

A. 24
B. 26
C. 38.4
D. 10
E. 8

x
24

20

30

7. MC Select the correct value of x in this figure.

A. 5.4
B. 8.6
C. 10.1
D. 10.3
E. 10.7

x

5

2 7

Understand ing

8. A feature wall in a garden is in the shape of a trapezium, with parallel
sides of 6.5 m and 4.7 m. The wall is 3.2 m high. It is to have fairy
lights around the perimeter (except for the base). Calculate how many
metres of lighting are required.

4.7 m

3.2 m

6.5 m

9. Jess paddles a canoe 1700 m to the west, then 450 m south, and then 900 m to the east. She then stops for a
rest. Calculate how far she is from her starting point.
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10. In a European city, two buildings, 10 m and 18 m high, are directly opposite each other on either side of a
street that is 6 m wide (as shown in the figure). Determine the distance between the tops of the two buildings.

6 m

18 m

10 m

11. A yacht race starts and finishes at A and consists of 6 legs:
AB, BC, CA, AD, DC, CA, in that order, as shown in the figure.
If AB = 4 km, BC = 3 km and CD = 3 km, determine:

a. AC
b. AD
c. the total length of the race.

4 km

3 km

3 km

AB

C

D

12. A painter uses a trestle to stand on in order to paint a ceiling. The trestle consists of 2 stepladders connected
by a 4-m-long plank. The inner feet of the 2 stepladders are 3 m apart, and each ladder has sloping sides of
2.5 m. Calculate how far the plank is above the ground.

3 m

4 m

2.5 m2.5 m 2.5 m 2.5 m

13. A garden bed is in the shape of a right-angled trapezium, with the sloping edge of 2.0 m, and parallel sides
of 3.2 m and 4.8 m. Determine the width of the garden and, hence, the area.
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Reasoning

14. A rectangular gate is 3.2 m long and 1.6 m high, and consists of three
horizontal beams and five vertical beams, as shown in the diagram. Each
section is braced with diagonals. Calculate how much timber is needed
for the gate.

3.2 m

1.6 m

15. A music festival is coming to town. A huge tent is being set up as shown,
with poles that are 4 m high. Ropes are needed to secure the poles. The
diagram below shows how one set of ropes is attached. The bottom rope
is halfway up the pole and the top rope is three-quarters of the way up the
pole.

a. Calculate how many metres up the pole the bottom rope is attached.
b. Determine how many metres up the pole the top rope is attached.
c. Determine the length of the following, correct to 2 decimal places:

i. the bottom rope
ii. the top rope

Each pole needs to be secured by four (identical) sets of rope.

d. Evaluate how much rope is needed to secure one pole. Show your
working.

16. Evaluate the distance AB in the following plan of a paddock.
Distances are in metres.

Top ropeB
ottom

 rope

1.2 m0.8 m

4 m

17

10

10
A

B

Problem solving

17. Consider the following two shapes, labelled shape 1 and shape 2.

2 epahS1 epahS

3 cm

2 cm

2.2 cm

2.5 cm

0.8 cm

3.3 cm

Answer the following questions, giving your answers correct to 2 decimal places.

a. Determine the length of the missing side in shape 1.
b. Calculate the perimeter of shape 1.
c. Determine the length of the missing side in shape 2.
d. Calculate the perimeter of shape 2.
e. Determine which shape has a larger perimeter. Show your working.
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18. The front door shown is 1 m wide and 2.2 m high and has four identical
glass panels, each 76 cm long and 15 cm wide.

a. Calculate the total area of the glass panels.
b. The door is to be painted inside and outside. Evaluate 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 8 m2 of the surface,
determine the total cost of painting the door.

19. An equilateral triangle is drawn on each of the four sides of a square, with
the final figure resembling a four-pointed star. If the sides of the square are
a

b
cm long, evaluate the area of the complete figure.

1 m

15 cm

76 cm

2.2 m

20. 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 section 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.
Evaluate the area of the leadlight panel made of:

a. green glass
b. yellow glass
c. blue glass.

100 cm

90 cm

13.5 Pythagorean triads

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand the concept of Pythagorean triads
• solve Pythagorean triads.

13.5.1 Pythagorean triads
eles-4539

• A Pythagorean triad is a group of any three whole numbers that satisfy Pythagoras’ theorem.
For example, {5, 12, 13} and {7, 24, 25} are Pythagorean triads.

132 = 52 + 122

252 = 242 + 72

• Pythagorean triads are useful when solving problems using Pythagoras’ theorem. If two known side lengths
in a triangle belong to a triad, the length of the third side can be stated without performing any calculations.
Some well-known Pythagorean triads are {3, 4, 5}, {5, 12, 13}, {8, 15, 17} and {7, 24, 25}.

• Pythagorean triads are written in ascending order. For example, the Pythagorean triad {3, 4, 5} should not
be written as {4, 3, 5}.
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WORKED EXAMPLE 9 Determining Pythagorean triads

Determine whether the following sets of numbers are Pythagorean triads.
{9, 10, 14}a. {33, 56, 65}b.

THINK WRITE

a. 1. Pythagorean triads satisfy Pythagoras’
theorem. Substitute the values into the
equation c2 = a2 + b2 and determine
whether the equation is true. Remember,
c is the longest side.

c2 = a2 + b2

LHS = c2 RHS = a2 + b2

= 142 = 92 + 102

= 196 = 81+ 100

= 181

2. State your conclusion. Since LHS≠RHS, the set {9, 10, 14} is not a
Pythagorean triad.

b. 1. Pythagorean triads satisfy Pythagoras’
theorem. Substitute the values into the
equation c2 = a2 + b2 and determine
whether the equation is true. Remember,
c is the longest side.

c2 = a2 + b2

LHS = 652 RHS = 332 + 562

= 4225 = 1089+ 3136
= 4225

2. State your conclusion. Since LHS=RHS, the set {33, 56, 65} is a
Pythagorean triad.

• If each term in a triad is multiplied by the same number, the result is also a triad. For example, if we
multiply each number in {5, 12, 13} by 2, the result {10, 24, 26} is also a triad.

• Builders and gardeners use multiples of the Pythagorean triad {3, 4, 5} to ensure that walls and floors are at
right angles.

50

40

30

WORKED EXAMPLE 10 Forming Pythagorean triads

a. i. Form a new Pythagorean triad from the known triad {7, 24, 25}.
ii. Use substitution to show that the new triad satisfies Pythagoras’ theorem.

b. Evaluate x, given that the three numbers {32, x, 68} form a Pythagorean triad.

THINK WRITE

a. i. 1. If each term in a triad is multiplied by the
same number, the result is also a triad.
Choose a number to multiply each value
in the triad by.

7× 3 = 21
24× 3 = 72
25× 3 = 75
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2. Write the new triad. {21, 72, 75} is a Pythagorean triad.

ii. 1. Pythagorean triads satisfy Pythagoras’
theorem. Substitute the values into the
equation c2 = a2 + b2 and determine
whether the equation is true. Remember,
c is the longest side.

c2 = a2 + b2

LHS = c2 RHS = 212 + 722

= 752 = 441+ 5184

= 5625 = 5625

2. State your conclusion. Since LHS=RHS, the set {21, 72, 75} is
a Pythagorean triad.

b. 1. Pythagorean triads satisfy Pythagoras’
theorem. Substitute the values into the
equation c2 = a2 + b2.

c2 = a2 + b2

682 = 322 + x2

2. Solve for x. 4624 = 1024+ x2

3600 = x2

x =
√

3600
= ±60

3. State the answer. The answer is positive,
since the values given were positive.

x = 60

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1944)

Interactivities Individual pathway interactivity: Pythagorean triads (int-4474)
Pythagorean triads (int-3848)

Exercise 13.5 Pythagorean triads

Individual pathways

PRACTISE
1, 2, 6, 9, 12, 15

CONSOLIDATE
3, 5, 8, 10, 13, 16

MASTER
4, 7, 11, 14, 17

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluenc y

1. Use Pythagoras’ theorem to identify which of these triangles are right-angled.
a. 6, 8, 10 b. 5, 12, 13 c. 4, 5, 6

2. Use Pythagoras’ theorem to identify which of these triangles are right-angled.
a. 24, 7, 25
b. 16, 20, 12
c. 14, 16, 30
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3. WE9 Determine whether the following sets of numbers are Pythagorean triads.
a. {2, 5, 6} b. {7, 10, 12} c. {18, 24, 30}

4. Determine whether the following sets of numbers are Pythagorean triads.
a. {30, 72, 78} b. {8, 13, 15} c. {30, 40, 50}

5. MC The smallest number of a Pythagorean triad is 9. The middle and third numbers respectively are:

41, 40A. 10, 11B. 11, 10C.
40, 41D. 18, 27E.

6. MC The smallest number of a Pythagorean triad is 11. The middle and third numbers respectively are:

20, 21A. 30, 31B. 40, 41C.
50, 51D. 60, 61E.

7. MC The smallest number of a Pythagorean triad is 13. The middle and third numbers respectively are:

54, 55A. 64, 65B. 74, 75C.
84, 85D. 94, 95E.

8. MC The smallest number of a Pythagorean triad is 29. The middle and third numbers respectively are:

420, 421A. 520, 521B. 620, 621C.
720, 721D. 820, 821E.

Understanding

9. WE10 a. Form three new Pythagorean triads from the known triad {5, 12, 13}.
b. Use substitution to show that the new triads satisfy Pythagoras’ theorem.
c. Evaluate x, given that the three numbers {x, 64, 136} form a Pythagorean triad.

10. If 32, x, 68 is a Pythagorean triad, determine the value of x. Show your working.

11. Construct a Pythagorean triad in which the smallest number is 33. Explain how you reached the solution.

Reasoning

12. Georgios says that {1.5, 4, 2.5} is a Pythagorean triad, while Susan says that it is not. Explain who is correct,
showing full working.

13. Discuss some strategies you could use to memorise as many common triads as possible.

14. Prove that (a2 − b2), 2ab, (a2 + b2) form a Pythagorean triad.

Problem solving

15. a. If (p− q) , p, (p+ q) form a Pythagorean triad, determine the relationship between p and q.
b. If p= 8, determine the Pythagorean triad.

16. In a right-angled triangle, the smallest angle is two-thirds the size of the other angle, which is not a right
angle. Evaluate the size of the smallest angle.

17. The lengths of the sides of a particular triangle are a cm, 2a cm and 3a cm. Prove that the triad formed is not
a Pythagorean triad.
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13.6 Review
13.6.1 Topic summary

c2 a2 b2 =  + 

where c is the hypotenuse, the longest side.

Pythagoras’ theorem

PYTHAGORAS’

THEOREM

Composite shapes

• Look for right-angled triangles within a 
composite shape.

• Once an unknown length is calculated, 

add it to the shape to see what other 

lengths can be calculated.

Pythagorean triad

• A Pythagorean triad is a

    group of three integers that

    satisfy Pythagoras’ theorem.  

e.g. 3, 4, 5

       5, 12, 13

       7, 24, 25

a

b

c

Calculating the hypotenuse

• When the two shorter sides of a 

right-angled triangle are known, 

to determine the hypotenuse.

Pythagoras’ theorem can be used 

e.g.

a2

2 2 2

+ b2 2
= c

2

6.2 +1.3 = x

x = 40.13

x = 40.13

x = 6.3

6.2

1.3

x

• When the hypotenuse and one of the 

other sides of a right-angled triangle is 

known, the other side can be found by 

rearranging Pythagoras’ theorem. 

e.g.

Calculating shorter side lengths

a

47.2

30.1

a + b = c

a + 30.1 = 47.22

a + 906.01 = 2227.84

a =

a = 1321.83

a = 36.4

2

2

2

2

2 2

2 1321.83
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13.6.2 Success criteria
Tick a column to indicate that you have completed the subtopic and how well you think you have understood it
using the traffic light system.

(Green: I understand; Yellow: I can do it with help; Red: I do not understand)

Subtopic Success criteria

13.2 I understand that the hypotenuse is the longest side of a right-angled
triangle.

I understand Pythagoras’ theorem and how it describes the relationship
between the side lengths of right-angled triangles.

I can apply Pythagoras’ theorem to determine the length of the
hypotenuse.

13.3 I can determine the lengths of the shorter sides of a right-angled triangle.

13.4 I can apply Pythagoras’ theorem in familiar and unfamiliar contexts.

13.5 I understand the concept of Pythagorean triads.

I am able to solve Pythagorean triads.

13.6.3 Project

Are these walls at right angles?

Builders often use what is called a ‘builder’s square’ when pegging out the foundations of a building to
ensure that adjacent walls are at right angles. Even an error of just 1 or 2 degrees could mean that walls at
the opposite end of a building may not end up in line. A builder’s square uses the properties of Pythagoras’
theorem.
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The diagram below shows how a builder’s square is constructed. The hypotenuse, c, acts as a brace to keep
the two adjacent sides, a and b, in the correct position.

c

a b

We will investigate the use of the builder’s square. Cut two thin strips of paper to represent the arms a
and b, as shown in the diagram. Join these two strips at one point with a pin to make the shape of the
builder’s square. The length of c can be obtained by measuring the distance from the end of a to the end
of b. Complete questions 1 to 4 and record your results in the following table.
1. Open the arms so that they make an angle of 90°. Use a protractor to measure the angle. Carefully

measure the strips to obtain the values for a, b and c in millimetres. Record your results in the
first row of the table.

2. Repeat question 1 with the arms opened up to an angle less than 90°. Complete the second row of
the table.

3. Repeat question 2 with the arms opened up to an angle greater than 90°. Complete the third row of
the table.

4. Change the lengths of a and b by constructing a new builder’s square. Repeat questions 1 to 3 and
complete the last three rows of the table.

Length of a Length of b Length of c a2 + b2 c2 Angle

5. Consider the last three columns of the table. Using your results, what conclusions can you draw?
6. Construct a new builder’s square and open it to an angle that you estimate to be 90°. Take

measurements of a, b and c and record them below. What conclusions would you draw regarding
your angle estimate? Check by measuring your angle with a protractor.

7. From your investigations, write a paragraph outlining how the measurements of the lengths of a, b
and c on a builder’s square can be used to determine whether the angle between adjacent walls
would be equal to, greater than or less than a right angle.
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Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1944)

Interactivities Crossword (int-3386)

Sudoku puzzle (int-3194)

Exercise 13.6 Review questions

To answer questions online and to receive immediate corrective feedback and fully worked solutions for
all questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. In a right-angled triangle, what is the relationship of the hypotenuse, c, and the two shorter sides,
a and b?

2. Calculate x correct to 2 decimal places.
a.

8.4 m x

7.2 m b.

8.2 cm

9.3 cm

x

3. The top of a kitchen table measures 160 cm by 90 cm. A beetle walks diagonally across the table.
Calculate how far the beetle walks.

4. A broomstick leans against a wall. The stick is 1.5 m long and reaches 1.2 m up the wall.
Calculate the distance between the base of the wall and the bottom of the broom.

5. Calculate the value of x. Leave your answers in exact form.
a.

30 cm

28 cm

x

b. 117 mm

82 mm
x

6. Calculate how high up a wall a 20-m ladder can reach when it is placed 2 m from the foot of a wall.
Give your answer correct to 1 decimal place.

7. A rectangular garden bed measures 3.7 m by 50 cm. Determine the length of the diagonal in cm.

8. A road sign is in the shape of an equilateral triangle with sides of 600 mm.
Determine the area of the sign in cm2.
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9. Calculate x in the figure shown.

x

4

17

8

10. Determine the perimeter of the shape shown.
20

15

8
14

Problem solving

11. Decide whether a triangle with sides 4 cm, 5 cm and 6 cm forms a right-angled triangle.

12. Calculate the length of the hypotenuse of a right-angled triangle with sides of 10 cm and 24 cm.

13. Determine the integer to which the length of the hypotenuse in the
triangle shown is closest.

14. Calculate the length of the shortest side of a right-angled triangle with
sides of 15 cm and 12 cm.

4 cm

8 cm

15. Determine the integer to which the length of the shortest side in this triangle
is closest.

16. Calculate the perimeter of a right-angled triangle with a hypotenuse of
6.5 cm and another side of 2.5 cm.

9 cm

7 cm

17. An ironwoman race involves 3 swim legs and a beach run, as shown in the
diagram.
Determine the total distance covered in the race.

18. Decide which of the following are Pythagorean triads.
a. 15, 36, 39
b. 50, 51, 10
c. 50, 48, 14

Beach

Sea

100 m

250 m

75 m

To test your understanding and knowledge of this topic, go to your learnON title at
www.jacplus.com.au and complete the post-test.
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Online Resources Resources

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life,
to promote deep and lasting learning and to support the different learning needs of each individual. 

eWorkbook

Download the workbook for this topic, which includes
worksheets, a code puzzle and a project (ewbk-1944) ⃞

Solutions

Download a copy of the fully worked solutions to every
question in this topic (sol-0718) ⃞

Digital documents

13.2 SkillSHEET Measuring lengths and angles
(doc-11425) ⃞
SkillSHEET Finding the square of a number
(doc-11426) ⃞
SkillSHEET Finding the square root of a number
(doc-11427) ⃞
SkillSHEET Rounding to a given number of decimal
places (doc-11428) ⃞

13.3 SkillSHEET Rearranging formulas (doc-11429) ⃞

Video eLessons

13.2 Right-angled triangles (eles-4535) ⃞
Pythagoras’ theorem (eles-4536) ⃞

13.3 Lengths of sides of right-angled triangles (eles-4537) ⃞
13.4 Applying Pythagoras’ theorem to composite shapes

(eles-4538) ⃞
13.5 Pythagorean triads (eles-4539) ⃞

Interactivities

13.2 Individual pathway interactivity: Right-angled triangles
(int-4469) ⃞
Finding the hypotenuse (int-3844) ⃞

13.3 Individual pathway interactivity: Calculating shorter
side lengths (int-4471) ⃞
Finding the shorter side (int-3845) ⃞

13.4 Individual pathway interactivity: Applying Pythagoras’
theorem (int-4473) ⃞
Composite shapes (int-3847) ⃞

13.5 Individual pathway interactivity: Pythagorean triads
(int-4474) ⃞
Pythagorean triads (int-3848) ⃞

13.6 Crossword (int-3386) ⃞
Sudoku puzzle (int-3194) ⃞

Teacher resources

There are many resources available exclusively for teachers
online.

To access these online resources, log on to www.jacplus.com.au.
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Answers
Topic 13 Pythagoras’ theorem
Exercise 13.1 Pre-test
1. 5

2. 14.39a. 14.4b.

3. B

4. D

5. C

6. 7.9 km

7. 8.5 cm

8. 90 cm

9. 13.2 cm

10. 60 and 61

11. C

12. 9.9 units

13. D

14. TSA= 302 cm2

15. 38 cm

Exercise 13.2 Pythagoras’ theorem
1. ra. xb. kc. FUd.

2. Yesa. Yesb. Noc. Yesd.
Yese. Yesf. Nog. Noh.

3. x= 5a. x= 13b. x= 25c.

4. x= 21.3a. x= 1163.3b. x= 6.3c.

5.
√

16 781a. 100b.
√

68c.

6.
√

9760a.
√

11 194b.
√

394c.

7. 16.97 cma. 28.28 mmb. 6.93 cmc.

8.
√

146 cm

9. 12.81 cma. 737.83 cmb. 17.26 cmc.

10. 18.03 cm

11. 4.66 m

12. Side 3a. 1.4 mb. 3.4 mc.

13. 25 m

14. Side length≈ 2.83 cm; area= 8 cm2

15. 189 cm3a. 6.95 cmb.

16. 19.23 cm

17. $79.60

18. 314.16 cm2

Exercise 13.3 Calculating shorter side lengths

1. 6a.
√

93b.
√

6032c.

2. 0.61a. 2133.19b. 453.90c.

3.
√

62 925a.
√

15b.
√

80c.

4. 36.36a. 1.62b. 15.37c.

5. 23.04 cm

6. 97.47 cma. 334.94 cmb. 6822.76 cm2c.

7. 17.32 cm

8. 65.82 cm; 2501.08 cm2

9. 2.60 m

10. 45.43 cm

11. 1.32 m

12. i. Multiply by 2 instead of squaring.

ii. 100= a2 + 16

iii. a= 9.2

a.

i. Add instead of subtracting.

ii. 25− 16= a2

iii. a= 3

b.

13. 20.62 m

14. Yes

15. 13.69 m

16.

80 cm

1.2 m

a.

89.44 cmb.
Yes, she will reach the hook from the top step.c.

17. a. 4 cm

b. They only bisect at perpendicular angles when the
rectangle has the same side lengths (i.e. it’s a square).

Exercise 13.4 Applying Pythagoras’ theorem
1. 8.06 cm

2. x= 7.62a. x= 60b. x= 20.87c.

3. x= 4, y= 9.17a. x= 6.93, y= 5.80b.

x= 13, y= 15.20c. x= 19.55d.

4. C

5. B

6. B

7. D

8. 11.35 m

9. 917.88 m

10. 10 m

11. 5 kma. 4 kmb. 24 kmc.

12. 2.45 m

13. 1.2 m; 4.8 m2

14. 26.65 m

15. a. 2 m

b. 3 m
c. 2.15 mi. 3.61 mii.

d. 23.04 m

16. 18.44 m

17. 2.42 cma. 9.62 cmb. 3.54 cmc.
10.14 cmd. Shape 2e.

18. a. 4560 cm2 or 30 880 cm2

b. 30 880 cm2 or 3.088 m2

c. The paint job would need 1 tin of paint, costing
$24.95. The cost of the paint used would be $19.26.
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19. (1+
√

3)
a2

b2

20. 2025 cm2a. 943.41 cm2b. 6031.59 cm2c.

Exercise 13.5 Pythagorean triads
1. Yesa. Yesb. Noc.

2. Yesa. Yesb. Noc.

3. Noa. Nob. Yesc.

4. Yesa. Nob. Yesc.

5. D

6. E

7. D

8. A

9. a. Sample responses:
{10, 24, 26}, {15, 36, 39}, {20, 48, 52}

b. Sample response:
262 = 242 + 102

676 = 576+ 100
676 = 676 (proven)

c. x= 120

10. 60

11. The following Pythagorean triads can be found:
33, 44, 55
33, 56, 65
33, 180, 183
33, 544, 545

12. Susan is correct because the numbers must be whole
numbers.

13. An individual response is required, but here is a sample.
All Pythagorean triads are written in the form { a, b, c},
where c is the hypotenuse. The easiest triad is { 3, 4, 5}, 
and its multiples are also easy to work out:
{3, 4, 5} × 2 = {6, 8, 10} and {3, 4, 5} × 3 = {9, 12, 15}.
Otherwise, select a few of the more commonly encountered
triads and memorise them. For example, {5, 12, 13} ,
{ 7, 24, 25} , { 8, 15, 17}.

14.
(
a2 − b2

)2 + (2ab)2 = a4 − 2a2b2 + b4 + 4a2b2

= a4 + 2a2b2 + b4

=
(
a2 + b2

)2

Therefore,
(
a2 − b2, 2ab, a2 + b2

)
is a Pythagorean triad.

15. p= 4qa. 6, 8, 10b.

16. 36°
17. (a)2 + (2a)2 = a2 + 4a2

= 5a2

(3a)2 = 9a2

Therefore, (a, 2a, 3a) is not a Pythagorean triad.

Project
1. to 4. Individual measurement and data collection required.

Your table will need to have the following rows and
columns.

Angle size Length of a Length of b Length of c

Angle = 90°

Angle > 90°

Angle > 90°

5. When the angle is equal to 90°, c2 = a2 + b2.
For an angle greater than 90°, c2 > a2 + b2.
For an angle smaller than 90°, c2 < a2 + b2.

6. If c2 = a2 + b2, then the angle is equal to 90°. Check by
measuring the angle.

7. Personal response required; ensure that you provide a full
description of your research findings, relating them to what
you have learned about Pythagoras’ theorem.

Exercise 13.6 Review questions
1. c2 = a2 + b2

2. 11.06 ma. 12.40 cmb.

3. 183.58 cm

4. 0.9 m

5.
√

116 cma.
√

6965 cmb.

6. 19.9 m

7. 373.36 cm

8. 1558.85 cm2

9. 12.69

10. 64.81

11. No

12. 26 cm

13. 9 cm

14. 9 cm

15. 6 cm

16. 15 cm

17. 592.71 m

18. Yesa. Nob. Yesc.
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