
Trigonometric Ratios

Unit 10 Lesson 6 



Trigonometric Ratios

Students will be able to:
• Understand that by similarity, side ratios in right triangles are 

properties of the angles in the triangle, leading to definitions of 
trigonometric ratios for acute angles.

• Explain and use the relationship between the sine and cosine of 
complementary angles.

• Use trigonometric ratios and the Pythagorean Theorem to solve 
right triangles in applied problems.



Trigonometric Ratios

Key Vocabulary:

• Right triangle 

• Trigonometric Ratios

• Sine

• Cosine

• Tangent

• Complementary Angles



Trigonometric Ratios

• Trigonometric Ratios are ratios of the measure of two 
sides of a right triangle.

• Common trigonometric ratios are: 𝒔𝒊𝒏𝒆(𝒔𝒊𝒏), 
𝒄𝒐𝒔𝒊𝒏𝒆 𝒄𝒐𝒔 , 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒂𝒏 ,

𝒄𝒐𝒔𝒆𝒄𝒂𝒏𝒕(𝒄𝒔𝒄), 𝒔𝒆𝒄𝒂𝒏𝒕(𝒔𝒆𝒄) and 𝒄𝒐𝒕𝒂𝒏𝒈𝒆𝒏𝒕(𝒄𝒐𝒕).



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg A

𝒔𝒊𝒏 ∠𝑨 =
𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒕𝒐 ∠𝑨

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆
=
𝑩𝑪

𝑨𝑩



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg A

𝒄𝒐𝒔 ∠𝑨 =
𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝒕𝒐 ∠𝑨

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆
=
𝑪𝑨

𝑨𝑩



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg A

𝒕𝒂𝒏 ∠𝑨 =
𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒕𝒐 ∠𝑨

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝒕𝒐 ∠𝑨
=
𝑩𝑪

𝑪𝑨



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg A

𝒄𝒔𝒄 ∠𝑨 =
𝟏

𝒔𝒊𝒏∠𝑨
=

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒕𝒐 ∠𝑨
=
𝑨𝑩

𝑩𝑪



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg A

𝒔𝒆𝒄 ∠𝑨 =
𝟏

𝒄𝒐𝒔∠𝑨
=

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝒕𝒐 ∠𝑨
=
𝑨𝑩

𝑪𝑨



Trigonometric Ratios

B

Opposite Leg               Hypotenuse

C    Adjacent leg   A

𝒄𝒐𝒕 ∠𝑨 =
𝟏

𝒕𝒂𝒏∠𝑨
=
𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝒕𝒐 ∠𝑨

𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒍𝒆𝒈 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒕𝒐 ∠𝑨
=
𝑪𝑨

𝑩𝑪



Trigonometric Ratios

Sample Problem 1: Find  𝒔𝒊𝒏, 𝒄𝒐𝒔,  𝒕𝒂𝒏, 𝒄𝒔𝒄, 𝒔𝒆𝒄 and
𝒄𝒐𝒕 of each acute angle of  the right triangle 𝑨𝑩𝑪.
a.                            B

10

6

C                                8                                        A



Trigonometric Ratios

Sample Problem 1: Find  𝒔𝒊𝒏, 𝒄𝒐𝒔,  𝒕𝒂𝒏, 𝒄𝒔𝒄, 𝒔𝒆𝒄 and 𝒄𝒐𝒕 of 
each acute angle of  the right triangle 𝑨𝑩𝑪.

a.                          𝒔𝒊𝒏 ∠𝑨 =
𝑩𝑪

𝑨𝑩
=

𝟔

𝟏𝟎
= 𝟎, 𝟔

𝒄𝒐𝒔 ∠𝑨 =
𝑪𝑨

𝑨𝑩
=

𝟖

𝟏𝟎
= 𝟎, 𝟖

𝒕𝒂𝒏 ∠𝑨 =
𝑩𝑪

𝑪𝑨
=
𝟔

𝟖
= 𝟎, 𝟕𝟓



Trigonometric Ratios

Sample Problem 1: Find  𝒔𝒊𝒏, 𝒄𝒐𝒔,  𝒕𝒂𝒏, 𝒄𝒔𝒄, 𝒔𝒆𝒄 and 𝒄𝒐𝒕 of 
each acute angle of  the right triangle 𝑨𝑩𝑪.

a.                     𝒄𝒔𝒄 ∠𝑨 =
𝟏

𝒔𝒊𝒏∠𝑨
=

𝟏

𝟎,𝟔
= 𝟏, 𝟔𝟔

𝒔𝒆𝒄 ∠𝑨 =
𝟏

𝒄𝒐𝒔∠𝑨
=

𝟏

𝟎, 𝟖
= 𝟏, 𝟐𝟓

𝒄𝒐𝒕 ∠𝑨 =
𝟏

𝒕𝒂𝒏∠𝑨
=

𝟏

𝟎, 𝟕𝟓
= 𝟏, 𝟑𝟑



Trigonometric Ratios

Sample Problem 1: Find  𝒔𝒊𝒏, 𝒄𝒐𝒔,  𝒕𝒂𝒏, 𝒄𝒔𝒄, 𝒔𝒆𝒄 and 𝒄𝒐𝒕 of 
each acute angle of  the right triangle 𝑨𝑩𝑪.

a.                         𝒔𝒊𝒏 ∠𝑩 =
𝑪𝑨

𝑨𝑩
=

𝟖

𝟏𝟎
= 𝟎, 𝟖

𝒄𝒐𝒔 ∠𝑩 =
𝑩𝑪

𝑨𝑩
=

𝟔

𝟏𝟎
= 𝟎, 𝟔

𝒕𝒂𝒏 ∠𝑩 =
𝑪𝑨

𝑩𝑪
=
𝟖

𝟔
= 𝟏, 𝟑𝟑



Trigonometric Ratios

Sample Problem 1: Find  𝒔𝒊𝒏, 𝒄𝒐𝒔,  𝒕𝒂𝒏, 𝒄𝒔𝒄, 𝒔𝒆𝒄 and 𝒄𝒐𝒕 of 
each acute angle of  the right triangle 𝑨𝑩𝑪.

a.                      𝒄𝒔𝒄 ∠𝑩 =
𝟏

𝒔𝒊𝒏∠𝑩
=

𝟏

𝟎,𝟖
= 𝟏, 𝟐𝟓

𝒔𝒆𝒄 ∠𝑩 =
𝟏

𝒄𝒐𝒔∠𝑩
=

𝟏

𝟎, 𝟔
= 𝟏, 𝟔𝟔

𝒄𝒐𝒕 ∠𝑩 =
𝟏

𝒕𝒂𝒏∠𝑩
=

𝟏

𝟏, 𝟑𝟑
= 𝟎, 𝟕𝟓



Trigonometric Ratios

Sample Problem 2: Use your calculator to calculate the 
following (correct to 2 decimal places).

a. sin 45°=

b. cos 60°=

c. tan 30°=

d.    sin 75°=



Trigonometric Ratios

Sample Problem 2: Use your calculator to calculate the 
following (correct to 2 decimal places).

a.  sin 45° = 0,71

b.  cos 60°= 0,50

c.  tan 30° = 0,57

d.  sin 75° = 0,96



Trigonometric Ratios

Sample Problem 3: Use your calculator to calculate the 
following.

a. sin ∠𝑩 = 0,8660

b. cos ∠𝑨 = 0,3090

c. tan ∠𝑩 = 1,0000

d.   sin ∠𝑨 = 0,7071



Trigonometric Ratios

Sample Problem 3: Use your calculator to calculate the 
following.

a. ∠ 𝑩 = 𝟔𝟎°

b. ∠𝑨 = 𝟕𝟐°

c. ∠𝑩 = 𝟒𝟓°

d.   ∠ 𝑨 = 𝟒𝟓°



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles.

a.

 

      M 

 
                        12 

                            
 
                                  𝟔𝟓° 
    S                                                   R  



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles.

𝒂.𝑴𝑹 = 𝟏𝟐 ∠𝑹 = 𝟔𝟓°

𝑴𝑺 =? ∠𝑴 = ?

𝑺𝑹 =?



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles.

a. 𝒔𝒊𝒏∠𝑹 =
𝑴𝑺

𝑴𝑹
𝑴𝑺 = 𝟏𝟐 ∗ 𝒔𝒊𝒏 𝟔𝟓°

𝒔𝒊𝒏 𝟔𝟓° =
𝑴𝑺

𝟏𝟐
𝑴𝑺 = 𝟏𝟐 ∗ 𝟎, 𝟗𝟎

𝑴𝑺 = 𝟏𝟎, 𝟖𝟕



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles.

a. 𝑴𝑹𝟐 = 𝑴𝑺𝟐 ++𝑺𝑹𝟐

𝑺𝑹𝟐 = 𝑴𝑹𝟐 −𝑴𝑺𝟐

𝑺𝑹𝟐 = 𝟏𝟐𝟐 − 𝟏𝟎, 𝟖𝟕𝟐

𝑺𝑹𝟐 = 𝟏𝟒𝟒 − 𝟏𝟏𝟖, 𝟐𝟖

𝑺𝑹 = 𝟓, 𝟎𝟖



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles.

a.                                 ∠𝑴 = 𝟗𝟎° − 𝟔𝟓°

∠𝑴 = 𝟐𝟓°



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing 
sides and angles. 

b.

 

      P 

 
                                  
   8                             22 

 
                                   
  
     S                                               K  



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing 
sides and angles. 

b. 𝑷𝑺 = 𝟖 ∠𝑷 = ?

𝑷𝑲 = 𝟐𝟐 ∠𝑲 = ?

𝑺𝑲 =?



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and 
Pythagorean Theorem to find the length of missing sides 
and angles. 

b. 𝒄𝒐𝒔∠𝑷 =
𝑷𝑺

𝑷𝑲
∠𝑲 = 𝟗𝟎° − 𝟔𝟖, 𝟔𝟕°

𝒄𝒐𝒔 ∠𝑷 =
𝟖

𝟐𝟐
∠𝑲 = 𝟐𝟏, 𝟑𝟑°

𝒄𝒐𝒔 ∠𝑷 = 𝟎, 𝟑𝟔𝟑

∠𝑷 = 𝟔𝟖, 𝟔𝟕°



Trigonometric Ratios

Sample Problem 4: Use trigonometric ratios and Pythagorean 
Theorem to find the length of missing sides and angles. 
b. 𝑷𝑲𝟐 = 𝑷𝑺𝟐 + 𝑺𝑲𝟐

𝑺𝑲𝟐 = 𝑷𝑲𝟐 − 𝑷𝑺𝟐

𝑺𝑹𝟐 = 𝟐𝟐𝟐 − 𝟖𝟐

𝑺𝑹𝟐 = 𝟒𝟖𝟒 − 𝟔𝟒

𝑺𝑹 = 𝟒𝟐𝟎

𝑺𝑹 = 𝟐𝟎, 𝟒𝟗



Trigonometric Ratios

If ∠𝑨 and ∠𝑩 are the acute angles of a right triangle, 
then 𝒔𝒊𝒏∠𝑨 = 𝒄𝒐𝒔∠𝑩

Since the measures of these acute angles of a right 
triangle add to 𝟗𝟎°, we know these acute angles are 

complementary.
sin∠A=cos(90°-∠A) sin∠B=cos(90°-∠B)

cos∠A=sin(90°-∠A) cos∠B=sin(90°-∠B)



Trigonometric Ratios

Sample Problem 5:  Find the value of 𝜽 that makes each 
statement true.

a. 𝒔𝒊𝒏𝜽 = 𝒄𝒐𝒔(𝜽 + 𝟒𝟔°)



Trigonometric Ratios

Sample Problem 5:  Find the value of 𝜽 that makes each 
statement true.

a. 𝒔𝒊𝒏𝜽 = 𝒄𝒐𝒔(𝜽 + 𝟒𝟔°)

𝒄𝒐𝒔 𝟗𝟎° − 𝜽 = 𝒄𝒐𝒔(𝜽 + 𝟒𝟔°)

𝟗𝟎° − 𝜽 = 𝜽 + 𝟒𝟔

𝟐𝜽 = 𝟒𝟒°

𝜽 = 𝟐𝟐°



Trigonometric Ratios

Sample Problem 5:  Find the value of 𝜽 that makes each statement 
true.

b. 𝒄𝒐𝒔𝜽 = 𝒔𝒊𝒏(𝜽 − 𝟑𝟎°)



Trigonometric Ratios

Sample Problem 5:  Find the value of 𝜽 that makes each statement 
true.

b. 𝒄𝒐𝒔𝜽 = 𝒔𝒊𝒏 𝜽 − 𝟑𝟎°

𝒔𝒊𝒏 𝟗𝟎° − 𝜽 = 𝒔𝒊𝒏 𝜽 − 𝟑𝟎°

𝟗𝟎° − 𝜽 = 𝜽 − 𝟑𝟎°

𝟐𝜽 = 𝟏𝟐𝟎°

𝜽 = 𝟔𝟎°


