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Sine and Cosine Ratios 
Example 1 

What do you notice about the ratio of opposite �  hypotenuse for these similar* triangles? 
 

What do you notice about the ratio of adjacent �  hypotenuse for these similar* triangles?


Triangle Hypotenuse Length

CED 8.38 17.05 0.491
BFD

AGD

Sine ratio 
opposite �  hypotenuse÷

Opposite Length 
Looking From… �∠D

÷

Triangle Hypotenuse Length

CED
BFD

AGD

Cosine ratio 
adjacent �  hypotenuse÷

Adjacent Length 
Looking From… �∠D

÷
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* Remember, similar 
triangles have the same shape 

(identical angles) but different size 
(side lengths are proportional).

 

10.59 21.55 0.491
13.55 27.56 0.491

the ratios are the same across the three triangles

14.85 17 05 0.871
18.76 21.55 o 871
24.00 27.56 0.871

again the ratios are the same across the three triangles
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Summary 

Given a triangle:


 
 

Example 2 

For each triangle shown below:


● identify the sine ratio from the angle marked � 

○ ( for short, we’d say “find sin � ” ) 

● identify the cosine ratio from the angle marked � 

○ ( for short, we’d say “find cos � ” ) 

● identify the tan ratio from the angle marked � 

○ ( for short, we’d say “find tan � ” ) 




θ
θ

θ
θ

θ
θ
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Example 3 

Solve each triangle (find the measure of all angles and side lengths).


a) 	 b)  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numerous ways

0
to solve a g
answeursarmy

520 b i

k
a

LA 1800 900 380 hyp leg leg
520 7,32 5.22 t i Z

5.22 5.22
tan 520 91,1 26.25 i

2

tan520 Fz 526725
2 tan5291 5 l Ii

15.4 a

co
sina.ae

hyp sin 6 527.3
cos 520

sin GI 0 712
b cos 52 1

b
LG sin 0.712

b cost201 12 LG 45.4
20 COST
b I 19.5 LI 180 90 45.4

44 G
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Terminology 
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NOTE


In some trigonometry questions, you will encounter the terms angle of elevation and 
angle of depression. Consider the example at right for an explanation.


Whenever you encounter the terms angle of elevation and angle of depression the 
same diagram shape holds true.


Also note that since “the horizontal” (the dotted line) is parallel to the ground, it 
means that the two angles are equal (by “Z” pattern or alternate angles).
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Opportunity to Learn 

1. Jack and Sangita are facing each other on opposite sides of a flagpole. 
 
Two guy wires (wires that support the flagpole) extend from Jack and Sangita’s positions, 
respectively, to the top of the flagpole.  
 
If Jack is standing 8.3 metres from the base of the flagpole, how long is each guy wire? 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F
Assumptions

x YGround is flat j

Flagpole is 1 to ground t 1
8.3 B

e c

Let j be the height of the flagpole in metres

Let x length left guy wire in metres

Lety rightguy wire inmetres

cos 500 adj tan 500 901 sin 350 OPI
hyp adj hyp

cos 50 81 tanto I sin 350 9 89
x 8.3 y

x cos500 8 3 8 Titan j y sin350 9.89
89x 8 9.89 j M 35COS500

y 17.2X 12.9

i the left guy wire is
about 12.9M longand

the rightguy wire is 17.2M long
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2. A special type of aircraft is designed to fly at the very low height of 20 m.  To measure such 
a small altitude, two spotlights are mounted on the aircraft:  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3. Theresa and Branko are competing in a series of 
outdoor challenges that will eventually lead them 
to a hidden treasure. Each clue they find helps 
them find a new clue. Theresa is getting ready to 
climb a steep cliff to find their next clue at the 
Lookout Point. She has two options:


● Option A: Climb straight up the cliff, and then 
jog over to Lookout Point.  

● Option B: Climb directly to Lookout Point 
along the diagonal shown.


 
She is awaiting instructions from Branko, who is 
positioned directly facing Lookout Point at a 
distance of 30 m from the base of the cliff. 
 
From Branko’s point of view, Lookout Point is at 
an angle of elevation of � .  He also observes 
that the diagonal path up the cliff makes a  �  
angle with the ground. Branko knows that 
Theresa can climb at a speed of 1.0 m/s and jog 
at a speed of 5.0 m/s after a climb.  
 
It is a tight race and seconds count.  
 
Which option should Branko tell Theresa to take: A or B?

68 ∘
73 ∘
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