
Math-2A
Lesson 9-3

Using Trigonometric Ratios 

to 

Solve Right Triangles
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The size of the triangle does not matter.
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Each angle measure has its 

own unique ratio.

sin𝐴 =?

sin𝐷 =?



What does this mean?
28sin

(the opposite/hypotenuse ratio of the 28 

degree angle in a 28-62-90 triangle)

Use your calculator to 

find the decimal value of:opp

28°

SOH-CAH-TOA

28sin

sin 28 = 0.2709

sin 28 = 0.4695

Which is correct?

Must be in degree mode!



The easy way to remember what sides 
of the triangle to use in ratios.

These ratios only work 

for right triangles!!!

The ratio is a property of the angle.  We must know which of the two 

acute angles we are referring to in order to find the correct ratio.

SOH-CAH-TOA

𝑠𝑖𝑛 =
𝑜𝑝𝑝

ℎ𝑦𝑝
sin 𝜃 =

𝑜𝑝𝑝

ℎ𝑦𝑝
NO!!! YES

sin 𝜃 =
𝑜

ℎ

c𝑜𝑠 𝜃 =
𝑎

ℎ

𝑡𝑎𝑛 𝜃 =
𝑜

𝑎



Sine Ratio
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opp
A =sin
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What is the sine 

ratio of angle A?

8

7
sin =A

8

7
Sine ratio of angle A is



Cosine Ratio
x
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adj
A =cos
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What is the cosine 

ratio for angle A?

Cosine ratio for angle A iscos 𝐴 =
6

7

6

7
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What is the cosine 

ratio of angle A?

cos 𝐴 =
𝐴𝑑𝑗.

ℎ𝑦𝑝.

cos 𝐴 =
𝑥

8

How do we find the value 

represented by ‘x’?

IF (right triangle) THEN 𝑎2 + 𝑏2 = 𝑐2

72 + 𝑥2 = 82

𝑥2 = 82 − 72

𝑥 = 64 − 49

𝑥 = 15

cos𝐴 =
15
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𝑠𝑖𝑛 𝐴 =
𝑥

7

What is the sine 

ratio of angle A?

IF (right triangle) THEN 𝑎2 + 𝑏2 = 𝑐2

𝑥2 + 62 = 72

𝑥2 = 72 − 62

𝑥 = 49 − 36

𝑥 = 13

sin 𝐴 =
13

7

How do we find the value 

represented by ‘x’?

hyp

opp
A =sin



Solve a triangle: to find the measure of the unknown angles 

and side lengths.

To find an unknown value you need an __________

There are five equations that relate to right triangles.

equation!

IF (right triangle) THEN

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan 𝐴 =
𝑜

𝑎4)

hyp

B

C A

𝑜𝑝𝑝𝐴

𝑎𝑑𝑗𝐴

and IF (any triangle) THEN

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)



Solve the triangle.

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan𝐴 =
𝑜

𝑎
4)

5

B

C A

𝑜𝑝𝑝𝐴

𝑎𝑑𝑗𝐴

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)

38°

𝑚∠𝐵 = 520→



Solve the triangle.

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan𝐴 =
𝑜

𝑎
4)

5

B

C A

𝑜𝑝𝑝𝐴

𝑎𝑑𝑗𝐴

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)

38°sin 38° =
𝑜𝑝𝑝

5

0.616 =
𝑜𝑝𝑝

5

5(0.616) = opp = 3.08

→



Solve the triangle.

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan𝐴 =
𝑜

𝑎
4)

5

B

C A

𝑜𝑝𝑝𝐴

𝑎𝑑𝑗𝐴

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)

38°

→

(𝑎𝑑𝑗)2+(3.08)2= 52

(𝑎𝑑𝑗)2+9.49 = 25

(𝑎𝑑𝑗)2= 25 − 9.49

(𝑎𝑑𝑗)2= 15.51

𝑎𝑑𝑗 = 15.51 = 3.94



Solve the triangle.

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan𝐴 =
𝑜

𝑎
4)

5

B

C A

𝑜𝑝𝑝𝐴

𝑎𝑑𝑗𝐴

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)

38°

cos 38° =
𝑎𝑑𝑗

5
0.788 =

𝑎𝑑𝑗

5

5(0.788) = adj = 3.94

→

5

B

C A
3.94

38°

52°
3.08



Usually, the problem only 

asks you to solve for ‘x’

𝑎2 + 𝑏2 = 𝑐21)

sin 𝐴 =
𝑜

ℎ
2)

cos 𝐴 =
𝑎

ℎ
3)

tan𝐴 =
𝑜

𝑎
4)

8

B

C A

𝑥

7

𝑚∠𝐴 +𝑚∠𝐵 +𝑀∠𝐶 = 18005)

29°sin 29° =
𝑥

8

0.485 =
𝑥

8

8(0.485) = opp = 3.9

→

Change the 

numbers on your 

slide for this 

problem.



The Hardest problem

sin 𝐴 =
𝑜

ℎ

6

B

C A

𝑥

65°
sin 65° =

6

𝑥

𝑥(0.906) = 6

= 6.6𝑥 =
6

0.906

0.906 =
6

𝑥
‘x’ is in the denominator!

“undo” division by ‘x’

𝑜𝑝𝑝65=
= hyp


