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Focus: A set of questions and solutions for Year 9 students focused on ‘Trigonometry, and Transformations’ under 
the "Measurement and Geometry" strand, tailored to the Australian Curriculum: 

1. Understanding Trigonometric Ratios: 

a) Define sine, cosine, and tangent for an angle in a  
right-angled triangle. 

Solution:   
 
Sine (sin):  
The ratio of the length of the opposite side to the hypotenuse.  

  

Cosine (cos):  
The ratio of the length of the adjacent side to the hypotenuse.  

 

 
Tangent (tan):  
The ratio of the length of the opposite side to the adjacent side.  

  

b) How are these ratios connected by the Pythagorean identity? 

Solution:  
The Pythagorean identity states that for any angle  :  

 

sin(θ ) =
opposite

hypotenuse
=

O
H

cos(θ ) =
ad jacent

hypotenuse
=

A
H

tan(θ ) =
opposite
ad jacent

=
O
A

( θ )

[sin(θ )]2 + [cos(θ )]2 = 12

≡ sin2(θ ) + cos2(θ ) = 1

                Acacia Tutoring Australia   ..  www.acaciatutoring.com.au       info@acaciatutoring.com.au    Page  of          1 17

WORKSHEET # 022         

Trigonometry, 
and 

Transformations

Free and always will be!

WM9T3U6 Australian Curriculum Year 9 Mathematics

9
Remember, the Hypotenuse, is 
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( θ )

http://www.acaciatutoring.com.au
mailto:info@acaciatutoring.com.au




Member of the Australian Tutoring Association

  ….

2. Calculating Trigonometric Ratios: 

a) In a right-angled triangle, if the opposite side to an angle is  ,  
and the hypotenuse is  , find  . 

Solution:  

 

b) In a right-angled triangle, if the hypotenuse is  , 
and the adjacent is  , find  . 

Solution:  

 

c) In a right-angled triangle, if the opposite side to an angle is  , 
and the adjacent is  , find  . 

Solution:  

 

3 cm
5 cm sin(θ )

sin(θ ) =
Opposite

Hypotenuse
=

3
5

=
3 × 2
5 × 2

( Muliply by 2 so fraction / 10 ) .

=
6

10
( Six in the tenths column ) .

= 0.6 .

4 cm
2 cm cos(θ )

cos(θ ) =
Ad jacent

Hypotenuse
=

2
4

=
2 × 25
4 × 25

( Muliply by 25 so fraction / 100 ) .

=
50

100
( 50 in the hundreths column ) .

= 0.5 .

4 cm
5 cm tan(θ )

tan(θ ) =
Opposite
Ad jacent

=
4
5

=
4 × 2
5 × 2

( Muliply by 2 so fraction / 10 ) .

=
8
10

( Eight in the tenths column ) .

= 0.8 .
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SOH CAH TOA





SOH → sin(θ ) =
opposite

hypotenuse
=

O
H

CAH → cos(θ ) =
ad jacent

hypotenuse
=

A
H

TOA → tan(θ ) =
opposite
ad jacent

=
O
A

Some Old Hags, 	 SOH

Can’t Always Hide, 	 CAH

Their Old Age.		 TOA 0.000100000...

tenths
hundredths

thousandths

ones / units

ten thousandths
decimal place

1
10,000

mailto:info@acaciatutoring.com.au
http://www.acaciatutoring.com.au




Member of the Australian Tutoring Association

  ….

d) In a right-angled triangle, if  , what is  , given the adjacent side is  ? 

 
Solution:  

 

 

 

cos(θ ) =
4
5

tan(θ ) 4 cm
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We want to find,  tan θ =
Opposite
Ad jacen t

,

and we know the Ad jacen t is 4 .
Therefore, we need to find the Opposite before we can do this .

Firstly, find the Hypotenu se using the rule for,  cos θ ,

cos θ =
Ad jacen t

Hypotenu se

cos θ =
4
5

4
5

=
Ad jacen t

Hypotenu se

→ Ad jacen t = 4 ,
→ Hypotenu se = 5 .

Secondly, find the Opposite using the Pythagorean theorem,
c2 = a2 + b2

Hypotenu se2 = Ad jacen t2 + Opposite2

52 = 42 + Opposite2

52 −42 = 42 −42+Opposite2

25 − 16 = Opposite2

9 = Opposite2

9 = Opposite 2

9 = Opposite

Opposi te = 9
Opposite = 3 .

Lastly,  tan(θ ) =
Opposite
Ad jacen t

=
3 × 25
4 × 25

( Multiply by 25 so fraction / 100 ) .

=
75
100

, ( 75 in the hundredths place ) .

tan θ = 0.75 .

Hypotenuse = 5 cm

SOH CAH TOA

mailto:info@acaciatutoring.com.au
http://www.acaciatutoring.com.au




Member of the Australian Tutoring Association

  ….

3. Using Trigonometry to Find Unknown Sides: 

a) Find the length of the side opposite to an angle of  if the hypotenuse is  . 

Solution: 

 

 

30∘ 10 cm

θ = 30∘

Hypotenuse = 10 .
Opposite = ?

sin θ =
Opposite

Hypotenuse

sin(30∘) =
Opposite

10

sin(30∘) =
1
2

(Using calculator, set to degrees)

1
2

=
Opposite

10
1
2

× 10 =
Opposite

10
× 10

10
2

= Opposite

5 = Opposite
→ Opposite = 5 cm .
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b) Calculate the length of the adjacent side to an angle of  if the hypotenuse is  . 

Solution: 

 

OR 

Using Exact Values: 
 

 

45∘ 8 cm

θ = 45∘

Hypotenuse = 8 cm .
Ad jacent = ?

cos θ =
Ad jacent

Hypotenuse

cos(45∘) =
Ad jacent

8

0.707 ≈
Ad jacent

8

0.707 × 8 ≈
Ad jacent

8
× 8

8 × 0.707 ≈ Ad jacent
→ Ad jacent ≈ 8 × 0.707

≈ 5.66 cm .

θ = 45∘

Hypotenuse = 8 cm .
Ad jacent = ?

cos θ =
Ad jacent

Hypotenuse

cos(45∘) =
Ad jacent

8

≈ 0.707 =
2

2
=

Ad jacent
8

2
2

× 8 =
Ad jacent

8
× 8

8 ×
2

2
= Ad jacent

→ Ad jacent = 8 ×
2

2

=
8
2

2 ,

= 4 2 ,
≈ 5.66 cm .
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SOH CAH TOA

cos(θ ) =
Ad j .
Hyp .

cos(45∘) =
Ad j .
Hyp .

Ad j .
Hyp .

= cos(45∘)

≈ 0.707 ≈
1

2
= cos(45∘)

Hypotenuse

Ad jacent
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4. Using Trigonometry to Find Angles: 

a) If the  of an angle is  , what is the angle? (See fig. 1 below) 
 
Solution: 

 

b) An angle has a  of  . What is the angle? (Tricky! See fig. 2 below) 

Solution: 

  

 

 

 

tangent 1

tan(θ ) =
Opposite
Ad jacent

tan(θ ) = 1 corresponds to , θ

tan(θ ) =
1
1

=
Opp .
Ad j .

( This corresponds to a square, with side = 1 ) .

∴ θ = 45∘ .

cosine 0.5

cos(θ ) =
Ad jacent

Hypotenuse
cos(θ ) = 0.5 corresponds to , θ

cos(θ ) =
1
2

=
Ad j .
Hyp .

∴ θ = 60∘ .
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SOH CAH TOA

SOH CAH TOA

( This corresponds to a right-angled triangle,
 with ba se = 1 , hypotenu se = 2 , (h eigh t = 3)  ) .

fig. 1

fig. 2
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5. Real-World Applications: 

a) A ladder leans against a wall at an angle of with the ground. If the base of the ladder is 
 from the wall, how high does the ladder reach? 

Solution: 

 

OR 
 
Using Exact Values: 

 

 

60∘

4 metres

θ = 60∘ .
length = 4 metres .
height = ?

Using the sine function:

sin(θ ) =
Opposite

Hypotenuse

sin(60∘) =
height

4 metres

0.866 × 4 ≈
height

4
× 4

3.46 ≈ height
height ≈ 3.46

≈ 3.46 metres .
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SOH CAH TOA

sin(θ ) =
Opp .
Hyp .

sin(60∘) =
Opp .
Hyp .

Opp .
Hyp .

= sin(60∘)

≈ 0.866 ≈
3

2
= sin(60∘)

Opposite

Hypotenuse

Opposite

SOH CAH TOA

Using calculator, OR triangle 
to find exact value (see 
triangle far right).

θ = 60∘ .
length = 4 metres .
height = ?

sin(θ ) =
Opposite

Hypotenuse

sin(60∘) =
height

4 metres
3

2
× 4 =

height
4

× 4

4 ×
3

2
= height

4
2

× 3 = height

2 × 3 = height

height = 2 3
≈ 3.46 metres .
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b) A ship is  from the base of a lighthouse. The angle of elevation to the top of the 
lighthouse from the ship is  . How tall is the lighthouse? 

Solution: 

 

OR 

Using Exact Values: 
 

 

100 metres
30∘

θ = 30∘ .
distance = 100 m .

Using the tangent function:

tan(θ ) =
Opposite
Ad jacent

tan(30∘) =
height

100

0.57735 ≈
height

100

0.57735 × 100 ≈
height

100
× 100

0.57735 × 100 ≈ height
→ height ≈ 0.57735 × 100
→ height ≈ 57.735 metres .

θ = 30∘ .
distance = 100 m .

height = ?

tan(θ ) =
Opposite
Ad jacent

tan(30∘) =
height

100
1

3
× 100 =

height
100

× 100

1

3
× 100 = height

→ height =
1

3
× 100

→ height =
100

3
≈ 57.7 metres .
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Opposite

Ad jacent

O
pposite

tan(θ ) =
Opp
Ad j .

tan(30∘) =
Opp .
Ad j .

Opp .
Ad j .

= tan(30∘)

≈ 1.732 ≈
1

3
= tan(30∘)

SOH CAH TOA
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6. Trigonometric Identities: 
 

Prove the identity  , using the definitions of sine and cosine. 

Solution:  

 

7. Angles of Elevation and Depression: 

a) Explain the difference between angle of elevation and angle of depression. 

Solution:  
Angle of Elevation: 
The angle above the horizontal line of sight, looking up at an object. 
Angle of Depression:  
The angle below the horizontal line of sight, looking down from an elevated point. 

 

tan(θ ) =
sin(θ )
cos(θ )

By definition,

tan θ =
Opposite
Ad jacent

,

sin θ =
Opposite

Hypotenuse
,

and  cos θ =
Ad jacent

Hypotenuse
.

Therefore,

sin θ
cos θ

=

Opposite
Hypotenuse

Adjacent
Hypotenuse

sin θ
cos θ

=
Opposite

Hypotenuse
×

Hypotenuse
Ad jacent

sin θ
cos θ

=
Opposite
Ad jacent

sin θ
cos θ

= tan θ

tan θ =
sin θ
cos θ

.
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When dividing by a fraction,
change the times to divide, and

flip the fraction on the right
(the one being divided by).

a
b
c
d

=
a
b

÷
c
d

=
a
b

×
d
c

SOH CAH TOA

y = Sine(x) y = Cosine(x)

y = Tangent(x) All 3 overlaid
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b) If the angle of depression from the top of a building to a car on the ground is , and the building 
is  tall, how far is the car from the base of the building? 

Solution:  

 

Or 

Using Exact Values: 

45∘

50 metres

θ = 45∘ .
height = 50 m .

distance = ?

The angle of depression is equal to the angle of elevation from the car,
to the top of the building (alternate interior angles).

Therefore: 

tan(θ ) =
Opp .
Ad j .

tan(45∘) =
50

distance

1 =
50

distance

1 × distance =
50

distance
× distance

distance = 50
= 50 metres .
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tan(θ ) =
Opp .
Ad j .

tan(45∘) =
Opp .
Ad j .

Opp .
Ad j .

= tan(45∘)

1
1

= tan(45∘)

tan(45∘) = 1

Opposite

Ad jacent

SOH CAH TOA

50 metres

θ = 45∘ .
height = 50 metres .

distance = ?

tan(θ ) =
Opp .
Ad j .

tan(45∘) =
50

distance
1
1

=
50

distance

1 × distance =
50

distance
× distance

distance = 50
= 50 metres .
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8. Sine and Cosine Rule: 
 
For non-right-angled triangles: 

 

 

 
a) In triangle ,  , , and  . Find the length of  using the 
cosine rule. 

Solution: 

 

ABC AC = 12 cm BC = 10 cm ∠BCA = 30∘ AB

Here, c = c,
b = 12,
a = 10,

 and  cos 30∘ =
3

2
Cosine rule: c2 = a2 + b2 − 2ab cos C

c2 = 102 + 122 − 2 × 10 × 12 ×
3

2
c2 = 100 + 144 − 120 3

c2 = 244 − 120 3

c ≈ 244 − 120 3

≈ 6.013 cm .
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Cosine rule: c2 = a2 + b2 − 2ab cos C

Sine Rule :  a
sin A

=
b

sin B
=

c
sin C

b = 12 cm

a = 10 cm

30∘
CA

B

c

Hypotenuse

Ad jacent

O
pposite

cos(θ ) =
Ad j .
Hyp .

cos(30∘) =
3

2

SOH CAH TOA
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b) Find  in the same triangle  using the sine rule. 

Solution: 

 

9. Area Rule: 

Area Rule:  

 
Find the area of a triangle with side lengths  ,  , and the angle between  and  is  

∠B ABC

Sine rule: 
a

sin A
=

b
sin B

=
c

sin C

We know b = 12, c = BA ≈ 6.013, ∠C = 30∘ , so:

b
sin B

=
c

sin C
12

sin B
=

6.013
sin 30

12
sin B

=
6.013
sin 30

12
sin B

=
6.013
0.5

12 × 0.5
sin B

=
6.013
0.5

× 0.5

6
sin B

= 6.013

6
sin B

× sin B = 6.013 × sin B

6 = 6.013 × sin B
6

6.013
=

6.013 × sin B
6.013

6
6.013

= sin B

sin B =
6

6.013

sin−1(sinB) = sin−1(
6

6.013
)

B = sin−1(
6

6.013
)

≈ 86.23∘ .

Area =
1
2

ab sin(C )

a = 5 b = 6 a b 20∘
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b = 12 cm

a = 10 cm

30∘
A C

B

c

SOH CAH TOA

Hypotenuse

Opposite

O
pposite

sin(θ ) =
Opp .
Hyp .

sin(30∘) =
1
2

sin(30∘) = 0.5

Area =
1
2

a b sin(C )

=
1
2

⋅ 5 ⋅ 6 ⋅ sin(20)

= 15 sin(20)
≈ 5.13 u nits .
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10. Transformations: 

a) Describe the transformation that maps point  to point   

Solution: 

 

b) A triangle with vertices  ,  , and  is reflected over the line  . What are 
the coordinates of the image points  ,  , and  ? 

 

Solution: 

 

A(2,3) A′ (4,1)

To determine the transformation, calculate the change in coordinates from :
A( 2, 3 ) to A′ ( 4, 1 ) :

Change in x : 4 − 2 = + 2
Change in y : 1 − 3 = − 2

This indicates a translation 2 units to the right (positive x-direction),
and 2 units down (negative y-direction).

Thus, the transformation is a translation by the vector  ⃗T = ( 2, − 2 ) .

P( 1, 1 ) Q( 3, 1 ) R( 2, 4 ) y = x
P′ Q′ R′ 

Reflection over the line y = x swaps the x and y coordinates of each point.

P( 1, 1 ) becomes P′ ( 1, 1 ) (since x = y , it remains unchanged).
Q( 3, 1 ) becomes Q′ ( 1, 3 ) .
R( 2, 4 ) becomes R′ ( 4, 2 ) .

The coordinates of the image points are P′ ( 1, 1), Q′ ( 1, 3 ),  and R′ ( 4, 2 ) .
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Reflection of the 
Point Q to Q’

Reflection of the 
Point R to R’

Point P remains 
the same
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c) A square with vertices  and  is rotated  counterclockwise 
about the origin and then translated  to the right. Determine the coordinates of the final 
image of vertex . 

Solution: 

 

 

A( 0, 0 ), B( 2, 0 ), C( 2, 2 ), D( 0, 2 ) 90∘

3 units
C

Step 1: Rotation 90∘ counterclockwise about the origin:

For a 90∘ counterclockwise rotation about the origin, the rule is ( x , y ) → ( −y, x ) :
A( 0, 0 ) → A′ ( 0, 0 )
B( 2, 0 ) → B′ ( 0, 2 )
C( 2, 2 ) → C′ ( −2, 2 )
D( 0, 2 ) → D′ ( −2, 0 )
The image of C after rotation is C′ ( −2, 2 ) .

Step 2: Translation 3 units to the right:

Translation 3 units right adds 3 to the x-coordinate:
( x , y ) → ( x + 3, y ) :
C′ ( −2, 2 ) → C′ ′ ( −2 + 3, 2 ) = ( 1, 2 )
The final coordinates of C are ( 1, 2 ) .
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90∘

Rotaion Coordinate Rules (around the origin)

90∘ counterclockwise or 270∘ clockwise
(x , y) → (−y , x )

180∘ clockwise or 180∘ counterclockwise
(x , y) → (−x , − y)

90∘ clockwise or 270∘ counterclockwise
(x , y) → (y , − x )
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d) A logo design is created by dilating a triangle with vertices  and  by a 
scale factor of  from the origin, followed by a reflection over the  . The designer wants the 
final image to fit within a rectangular frame with a height of  . Verify if the final image meets 
this requirement by calculating the height of the transformed triangle. 

Solution: 

 

 

T ( 1, 1 ), U( 3, 1 ), V( 2, 3 )
2 x − a xis

6 units

 Step 1: Dilation by a scale factor of 2 from the origin:

 Dilation from the origin with scale factor 2 multiplies each coordinate by 2 :
( x, y ) → ( 2x, 2y ) :
T ( 1, 1 ) → T′ ( 2, 2 )
U( 3, 1 ) → U′ ( 6, 2 )
V( 2, 3 ) → V′ ( 4, 6 )

 Step 2: Reflection over the x − a xis :

Reflection over the x − a xis changes the sign of the y-coordinate : 
( x, y ) → ( x, − y ) :
T′ (2,2) → T′ ′ ( 2, − 2 )
U′ ( 6, 2 ) → U′ ′ ( 6, − 2 )
V′ (4,6) → V′ ′ (4, − 6)
 Step 3: Calculate the height of the final triangle :

 The height is the vertical distance between the highest and lowest
y − coordinates of T′ ′ ( 2, − 2 ), U′ ′ ( 6, − 2 ),  and V′ ′ ( 4, − 6 ) :
 Highest y − coordinate :  − 2
 Lowest y − coordinate :  − 6
 Height  = − 2 − (−6)
= − 2 + 6
= 4 units

 Step 4: Verify against the frame requirement : 

 The frame has a height of 6 units, and the triangle’s height is 4 units. 
 Since 4 < 6 , the final image fits within the frame.
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11. Distance between two points: 
 
To find the distance between two points, given point one is  and the second is  use the 
formula derived from the Pythagorean Theorem : 

  

  
a) Determine the distance between the two points :  . 

Solution: 

b) Determine the distance between the two points :  . 

Solution: 

(x1, y1) (x2, y2)

c2 = a2 + b2

→ d 2 = (x2 − x1)2 + (y2 − y1)2

d = (x2 − x1)2 + (y2 − y1)2

A( 2, 1 ) and B( 5, 3 )

A( 2, 2 ) and B( 5, 1 )
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( x1, y1 ) = ( 2, 1 )
( x2, y2 ) = ( 5, 3 )

d = (x2 − x1)2 + (y2 − y1)2

d = (5 − 2)2 + (3 − 1)2

= (3)2 + (2)2

= 9 + 4

d = 13 ( ≈ 3.61 ) .

( x1, y1 ) = ( 2, 2 )
( x2, y2 ) = ( 5, 1 )

d = (x2 − x1)2 + (y2 − y1)2

d = (5 − 2)2 + (1 − 2)2

= (3)2 + (−1)2

= 9 + 1

d = 10 ( ≈ 3.16 ) .
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Additional Notes for Teachers: 

Learning Outcomes: Students should understand the basic trigonometric ratios, how to use them in 
solving for sides, angles, and real-world problems, and be familiar with basic trigonometric identities. 
Teaching Strategies: 
Use right-angled triangles drawn on grid paper or digital tools to visualise and calculate. 
Incorporate real-life scenarios like navigation, architecture, or sports to make trigonometry tangible. 
Teach students to use calculators for trigonometric functions but also to understand the underlying 
concepts. 
Assessment: Assess through problems involving calculation of unknown sides or angles, application in 
practical contexts, and understanding of trigonometric identities. 
Resources: Trigonometry tables or calculators for function values, interactive geometry software, or physical 
models of right triangles for hands-on learning. 

This question set aligns with the Australian Curriculum for Year 9, focusing on the proficiencies of 
understanding, fluency, problem-solving, and reasoning in measurement and geometry, specifically in the 
context of trigonometry. 

IMPORTANT: At Acacia Tutoring we believe all educational resources should be free, as 
education, is a fundamental human right and a cornerstone of an equitable society. By 
removing financial barriers, we ensure that all students, regardless of their 
socioeconomic background, have equal access to high-quality learning materials.  This 
inclusivity promotes fairness, helps bridge achievement gaps, and fosters a society 
where every individual can reach their full potential.  

Furthermore, free resources empower teachers and parents, providing them with tools 
to support diverse learners and improve outcomes across communities. Education 
benefits everyone, and making resources universally accessible ensures we build a more 
informed, skilled, and prosperous future for all.  

All documents are formatted as a .pdf file, and are completely FREE to use, print and 
distribute - as long as they are not sold or reproduced to make a profit.  

N.B. Although we try our best to produce high-quality, accurate and precise materials, we at Acacia Tutoring are still human, these 
documents may contain errors or omissions, if you find any and wish to help, please contact Jason at info@acaciatutoring.com.au .
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