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How to use this Student Companion

The Student Companion is a complementary resource that offers a print medium for corresponding
lessons in Pearson Secondary Teaching Hub. It is designed to support teaching and learning

by providing learners with a place to create a portfolio of learning to suit their individual needs,
whether you are:

B supporting a blended classroom using the strengths of print and digital
B preparing for exams by creating a study guide or bound reference

B needing a tool to differentiate learning or
B looking for meaningful homework tasks.

Learners can develop their portfolio of learning as part of classroom learning
additional opportunity to engage and re-engage with the knowledge and skills fr

This could be done as prior learning in a flipped classroom environment or as an a
or homework task.

..................................................................................................................

and trigonometry

Learning intention: To be able to solv: s’ theorem and trigonometry

Success criteria:
D SC1: |can use Pythagoras’ theore potenuse and a shorter side.
D SC2: | can use trigonometric ratios sides.

D SC3: | can use trigonometric ratios to i f angles.

Learning intentions are provided f
lesson. The learning intentions are go
objectives that alj
lesson. They de
know, understand
the lesson.

Success criteria clarify expectations and
describe what success looks like. The success
criteria are specific, concrete and measurable
so learners can actively engage with and
reflect on their evidence of learning within each
lesson.

Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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Worked examples

Worked examples provide learners with

a step-by-step solution to a problem. The
worked examples in the Student Companion
correspond to those in the digital lesson and
are provided for each skill to:

B scaffold learning
B support skill acquisition
B reduce the cognitive load.

The worked examples are an effective tool to
demonstrate what success looks like. The ‘try
yourself’ format of the worked examples in the
Student Companion support the gradual release
of responsibility. Learners can view
worked example and a video walk
worked example in the corresp
lesson and then apply the sc
themselves to solve a uniq

Success criteria:

Practice questions are
provided in the student
companion so that [ e
learners can apply the
knowledge and skills

obtained in the worked

DSC1: | can identify triangles in 3B

| can use Pythagoras’ theo

. prism
example given. These _ A B
. . The rectangular prism ABC :
questions are designed . :

. Draw each of the named righ m
to ensure learners build D =
confidence and 3 SR SR F
demonstrate efficiency. %
They follow on from H j G
the Check your

. . Working
understanding questions
beside the corres i
worked example ,
- ely as possible to the
digital lesson.
Thinking Working
Identify the right angle.
Identify the known lengths.
Orient the triangle as closely as possible to the
3D diagram, but now facing the page.
Mark the unknown side as y.
reflection tool allows
students to scale their
confidence, reflect
on their learning and
Identlfy areasin WhICh I need some help | am getting there I getit 1 am confident
they need support.
m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1385 2
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Pythagoras, trigonometry, angles

and bearings

Solve 2D problems using Pythagoras’ theorem
and trigonometry

Learning intention: To be able to solve 2D problems using Pythagoras' theorem and trigonometry

Success criteria:
|:| SC1: | can use Pythagoras' theorem to determine the length of the hypotenuse and
|:| SC2: | can use trigonometric ratios to determine the length of unknown sides.

|:| SC3: | can use trigonometric ratios to determine the size of angles.

SC 1: | can use Pythagoras’ theorem to determine the length of the hypoten
and a shorter side

Worked example: Calculating sides in ari

Calculate the length of the unknown side in each triangle.
(a)

7.2cm

Write the ans

(a)

Thinking Working

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can use trigonometric ratios to determine the length of unknown sides

Worked example: Calculating side lengths from trigonometric ratios

Calculate the length of the unknown side in each triangle, correct to the nearest millimetre.

(a) [T (b) 12 cm
28 cm H
52.5°

(a) Thinking

Identify each of the labelled sides as either the
hypotenuse, or opposite or adjacent to the given
acute angle.

Use SOHCAHTOA to write the relevant
trigonometric equation.

Solve for x

Then write the answer, incl

(b) Thinking

Identify each
hypotenuse, o
acute angle.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

_ Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

SC 3: | can use trigonometric ratios to determine the sizes of angles

Worked example: Using trigonometry to calculate the size of acute
angles in right-angled triangles

Calculate the value of 6to the nearest degree.

5.5cm
4 cm

Thinking Working

Describe the given sides as the hypotenuse or in
terms of the angle to be calculated.

Use SOHCAHTOA to determine the trigonometric
ratio to use.

Substitute the values into the formula.

Use the inverse of the trigonometric function to
determine the required angle.

1 Calculate the value of 6, correct to the nearest n each following trigonometric ratios.

(a) sin(0)=0.8 (c) tan (6)=1.8

2 Calculate the value of 6, correct to en each of the following trigonometric ratios.
7 7
(a) tan (6) = 13 (c) cos (0)_ﬁ

ct to the nearest degree, in each of the following right-angled triangles.

(b) - (c) A

5m 15 mm
8m

25 mm

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

Draw and solve problems involving angles of elevation
and depression

Learning intention: To be able to draw and solve problems involving angles of elevation and depression

Success criteria:

|:| SC1: |candraw and describe scenarios involving angles of elevation and depression.

|:| SC2: | can model and solve problems involving unknown side lengths using angles of
depression.

|:| SC3: | can solve problems involving multiple angles of elevation or depression.

Worked example: Drawing a diagram to depict
scenario

The angle of elevation from a student’s eye to the top of a flagpo
ground can be measured, as can the height of the student’s e

Draw a diagram involving a right-angled triangle to repre
be determined, marking this distance with x.

Thinking

Draw the ground and horizontal from the eye as
horizontal lines.

flagpole to make the given angle of
the top of the flagpole.

Mark the height &
distances to be me
variables.

o the top of a building  (b) The angle of depression to the boat from the top

. of a cliff H m high is 21°.

building, in metres, is to be The distance of the boat from the cliff, in metres, is
to be determined.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

SC 2: | can model and solve problems involving unknown side lengths using angles
of elevation and depression

Worked example: Solving side lengths in angles of elevation
or depression problems

The angle of elevation from a student’s eye to the top of a flagpole is 29°. The distance to the flagpole along the
ground is 16.4 m, and the height of the student’s eye above the ground is 1.5 m.

Determine the height of the flagpole in metres, correct to 1 decimal place.

Thinking Working

Draw a diagram, making sure it contains a right-
angled triangle. Mark the height of the flagpole
with x, and show all other values.

Write algebraic expressions for the sides of the
triangle, where necessary.

Use the diagram to write a trigonometric equation.

Solve the equation to determine the value of x.

Then write the answer.

1 Ineach of the following, use a diagram contai
Give answers in metres, correct to 1 decimal pla

e to justify your working.

(a) The angle of elevation to
m away is 33°.
Determine the height of the

le of depression of a whale seen from the
top of a cliff 47 m high is 9.2°.
Determine the distance of the whale from the cliff.

tower is measured from
linometer 1.8 m above the ground.

ht of the tower.

containing a right-angled triangle to
justify the calculation.

Give your answer in metres, correct to 1 decimal place.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

SC 3: | can solve problems involving multiple angles of elevation or depression

Worked example: Solving problems using multiple angles of elevation

Calculate the height of the third floor of a building if the angles of elevation from 40 m away are 14.5° to the
bottom of the third floor and 19.1° to the top of the third floor, respectively.
Write your answer correct to 1 decimal place.

Thinking Working

Draw a diagram of the situation, marking the
required length with x.

Separate the triangles, marking lengths to be
determined with suitable variables.

Determine the marked lengths in the separated
triangles.

Write an expression for x and hence determine the
required length.

1 Calculate the height of the eighth floor of a bu
if the angles of elevation from 50 m away are 3
the top of the eighth floor and 29.7° to the top o
seventh floor, respectively.
Justify the calculation with a
right-angled triangles.
Write your answer correct to 1 deci

The positions of t s, A and B, directly line
e-saving tower, with angles

n the diagram. 25.2°

19.8°

e swimmers are, correct to 4m

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

lllustrate bearings

Learning intention: To be able to illustrate bearings

Success criteria:
|:| SC1: | candraw and describe bearings.

|:| SC2: | can convert between true bearings and magnetic bearings.

SC 1: | can draw and describe bearings
Worked example: Drawing and describing true bearings
bearings

(@) Illustrate each of the following on a diagram, then convert the true bearings to compass bearin

(i) 034° (i) 240°

Thinking Wor|

(i) On afour compass points diagram, mark
the number of degrees of the true bearing
clockwise from north.

Write the compass bearing with N or S first|
the number of degrees of turning towards E

(ii) On a four compass points diagram, mark t
number of degrees clockwise from north.

Write the compass bearing.

n convert the compass bearings to true bearings.
(ii) N25°WwW

(b) Illustrate each
(i) S57°E

Thinking Working

points diagram, mark
ees from N or S towards E or

pearing as the number of
from north.

(ii) Onafour compass points diagram, mark
the number of degrees from N or S towards E or
W.

Calculate the true bearing.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can convert between true bearings and magnetic bearings

Worked example: Calculating true bearings from magnetic bearings

Calculate the true bearing in each of the following.

(a) The magnetic bearing to a boat in Sydney Harbour, where the 2023 magnetic declination is 13°48' E or
+13°48' is 138.5°.

Thinking Working

Show true north, magnetic north and the measured
bearing to the boat on a diagram of a compass
rose.

Calculate the angle clockwise from true north.

The ‘degrees-minutes-seconds’ button on a
calculator can be used. (Key in 13°48’ by pressing
the button after both 13 and 48))

Note: The “degrees-minutes-seconds” button allows
you to toggle between answers as decimals and th
answer in degrees, minutes and seconds.

Write the true bearing of the boat, includin
be clear.

(b) The magnetic bearing to the White House in Wa
W or —10°44 is 320.8°.

here the 2023 magnetic declination is 10°44’

Thinking

g magnetic bearings to true bearings, given the 2023 magnetic declination for each

locality. Give yo swers in degrees and minutes.

(a)

(b) Magnetic bearing 208.5°; Canberra, +12°38'

earing 087.3°; Cairns, +6°31" or 6°31' E

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

Solve 2D problems involving navigation

Learning intention: To be able to solve 2D problems involving navigation

Success criteria:

|:| SC1: [ can solve problems involving an unknown distance.

|:| SC2: | can solve problems involving an unknown direction.

|:| SC3: | cansolve problems involving an unknown distance and direction.

SC 1: | can solve problems involving an unknown distance

Worked example: Determining distances in navigation

Calculate the distance in each of the following situations, correct to 2 deci

(a) A cat walks 300 m north then turns west and walks a further 250 m.

Determine the distance of the cat from the start.

Thinking

| places.

Draw a diagram of the situation, marking the
required distance as x. Clearly mark right angles
where right-angled triangles will be used in
calculations.

Use Pythagoras' theorem to calculate the requ
distance.

Thinking

Working

Draw a diagra

oles will be used in the

ulate the required

RATE MY .
LEARNING I need some help 1 am getting there

Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

SC 2: | can solve problems involving an unknown direction

Worked example: Determining unknown directions and bearings

An orienteer runs 3 km due west and then 5 km on a bearing of 330°T. Determine the true bearing the orienteer
must take to return to the start by the shortest possible route.

Thinking Working

Write the true bearing as a compass bearing.

Draw both parts of the journey on a pair of compass
roses.

Place another compass rose at the end of the journey
and draw the direct return direction, marking it with
an arrow.

Break the 330°T path into its component parts in the
main compass point directions.

Calculate the final position in terms of the start
N and W components.

Calculate the acute angle betwe
journey from the return journe

Calculate the true |

outh and then 3.5 km on a
nine the true bearing to return
t possible route. Write the

est degree.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

SC 3: | can solve problems involving an unknown distance and direction

Worked example: Solving navigation problems involving distance and
direction

Determine the distance and true bearing of the shortest return path for each of the following journeys.
Write the distances correct to 1 decimal place and the bearings correct to the nearest degree.

(a) 8 km E followed by 6 km SE

Thinking Working

Draw both parts of the journey on a pair of compass
roses.

Place another compass rose at the end of the journey
and draw the direct return path d, marking it with an
arrow.

Mark an angle 6 between the return path and a
vertical line.

Break the SE path into its component parts in the
main compass point directions.

Use Pythagoras’ theorem to calculate the short
path return distance.

Round as directed, including units of distance.

Use trigonometry to calculate t
nearest degree.

Calculate the tru

ollowed by 10 km on a bearing of 190°T.

Working

compass bearings.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

Draw both parts of the journey on a pair of compass
roses.

Place another compass rose at the end of the journey
and draw the direct return path d, marking it with an
arrow.

Mark an angle 6 between the return path and a
vertical line.

Break the 300°T path into its component parts in the
main compass point directions.

Break the 190°T path into its component parts in the
main compass point directions.

Use Pythagoras’ theorem to calculate the shortest-
path return distance.

Round as directed, including units of distance.

Use trigonometry to calculate the value of 6, to t
nearest degree.

Calculate the true bearing of the

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
pearson.com.au/teaching-hub



...........................................................................................................

Solve 3D problems using Pythagoras’ theorem

Learning intention: To be able to solve 3D problems using Pythagoras’ theorem

Success criteria:
|:| SC1: [canidentify triangles in 3D shapes.

|:| SC2: | can use Pythagoras' theorem to determine unknown side lengths in 3D shapes.
SC 1: | can identify triangles in 3D shapes

Worked example: Identifying right angled triangles on a
prism

The rectangular prism ABCDEFGH has known dimensions j, k and m.

Draw each of the named right-angled triangles in 2D, writing the known si
lengths where possible, and assigning letters where sides are different lengths
from those given. A F

(a) AABF
Thinking

Identify the right angle.
Identify the known lengths.

Orient the triangle as closely as possible to the
3D diagram.

Mark the unknown side as x.

(b) AAFG
Thinking

Working

Identify the rigt
Identify the kno

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can use Pythagoras’ theorem to determine unknown side lengths in 3D shapes

Worked example: Using Pythagoras’ theorem to calculate lengths
in 3D shapes

Calculate each unknown length, correct to the nearest millimetre.

(a) Main diagonal of a rectangular prism (b) Diameter of a right cone

: 6 cm

(a) Thinking
For a main diagonal, use Pythagoras’ theorem

(b) Thinking Working
Use Pythagor r a shorter si
calculate the r

alculate the diam y doubling the radius.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident

m Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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...........................................................................................................

Solve 3D problems using trigonometry

Learning intention: To be able to solve 3D problems using trigonometry

Success criteria:

|:| SC1: Ican solve 3D problems using trigonometry.

|:| SC2: | can solve 3D problems involving angles of elevation and depression.

|:| SC3: |cansolve 3D problems involving navigation.
SC 1: | can solve 3D problems using trigonometry

Worked example: Solving 3D problems using trigonometry
Calculate the required value in each of the following right cones.

(@) The height, to the nearest millimetre, given a diameter of 28 cm and a angle of 32°

Thinking Wo.

Draw a diagram, identifying a right-angled triangle.
Label the triangle with known values where possibl
and variables where calculations are required.

Use trigonometry to calculate the height.

(b) The vertex angle, to the neare f 80 mm and slant height of 100 mm

Thinking Working

Draw a diagra

Label the tria
and variables

gonometry culate the unknown angle.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can solve 3D problems involving angles of elevation and depression

Worked example: Solving angle of elevation problems in 3D

Romeo stands 15 m back from the building where Juliet stands on the balcony, looking up at an angle of 48°.
25 m further along the street, his friend Noah also stands 15 m from the building, looking up at Ayame on her
balcony, at an angle of 57°.

Making assumptions where necessary in your calculations, determine:

(a) the (oblique) distance between Juliet and Ayame, correct to 1 decimal place

Thinking Working

Draw separate diagrams showing the angles of
elevation from Romeo and Noah.

Calculate the heights of Juliet and Ayame.

Write any assumptions made so far.

Calculate the vertical distance between Julie
Ayame.

Use Pythagoras' theorem to calculate the distan
between Juliet and Ayame i
front of the building.

Working

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 3: | can solve 3D problems involving navigation

Worked example: Solving 3D problems involving navigation

A surveyor measures the angle of elevation to the top of a tower from 30 m due east of the tower to be 26.6°.
The surveyor then walks 25 m on a bearing of 144°T.

(a) Determine the height of the tower, correct to 1 decimal place.

Thinking Working

Draw the vertical plane containing the tower and the
original position of the surveyor, marking an acute
angle, a right angle and the known distance.

Mark the height with a variable.

Calculate the required distance using trigonometry.

(b) Determine the final distance of the surveyor from the decimal place.

Thinking

Draw the horizontal plane, placing a compas
at the surveyor’s original position and markin
angles and right angles.

Mark the solvable distances

Calculate the required distance us

Determine the angle evation to the top of the tower from the final position, correct to 1 decimal place.

Working

Draw the verti lane containing the tower and the

Calculate the required angle using the inverse of a
trigonometric ratio.

Copyright © Pearson Australia 2024 (a division of Pearson Australia Group Pty Ltd) ISBN 978 0 6557 1593 1
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1 Asurveyor measures the angle of elevation to the top of a tower from 50 m due south of the tower
to be 39.2°.

(a) Determine the height of the tower, correct to
1 decimal place.

(b) The surveyor then walks 22 m on a bearing of
280°T.
Determine, correct to 1 decimal place:

(i) the distance of the surveyor from the tower

(ii) the new angle of elevation to the top of the
tower.

2 Astudent, Darcy, measures the angle of elevation to the top of the tre e 56°.

(a) Determine the height of the tree, correct to
1 decimal place.

(b) Another student, Ayla, moves 25 m awa
Darcy on a bearing of 230°T.

(i) Calculate the distance between Ayla an
the tree, correct to 1 imal place.

(b) Determine the angle of elevation from the
surveyor's final position to the top of the hill,
correct to 1 decimal place.

RATE MY . . .
LEARNING I need some help | am getting there 1 get it | am confident
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