
Section 2.1  Trigonometric Functions of Acute Angles 

In section 1.3, we used a point on the terminal side of the angle to define the trigonometric functions. 

In this section, we will approach them another way. 

 

 

 

 

 

 

 

Right Triangle-Based Definitions           

𝐬𝐬𝐬𝐬𝐬𝐬𝑨𝑨 = 𝒚𝒚
𝒓𝒓

= 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒔𝒔𝒐𝒐𝒔𝒔 𝑨𝑨
𝒉𝒉𝒚𝒚𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒉𝒉𝒉𝒉𝒔𝒔𝒔𝒔

          𝐜𝐜𝐜𝐜𝐬𝐬𝑨𝑨 = 𝒙𝒙
𝒓𝒓
  = 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒉𝒉𝒐𝒐 𝒐𝒐𝒐𝒐 𝑨𝑨

𝒉𝒉𝒚𝒚𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒉𝒉𝒉𝒉𝒔𝒔𝒔𝒔
      𝐭𝐭𝐭𝐭𝐬𝐬𝑨𝑨 =  𝒚𝒚

𝒙𝒙
  = 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒔𝒔𝒐𝒐𝒔𝒔 𝑨𝑨

𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒉𝒉𝒐𝒐 𝒐𝒐𝒐𝒐 𝑨𝑨
 

𝐜𝐜𝐬𝐬𝐜𝐜𝑨𝑨 = 𝒓𝒓
𝒚𝒚

= 𝒉𝒉𝒚𝒚𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒉𝒉𝒉𝒉𝒔𝒔𝒔𝒔
𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒔𝒔𝒐𝒐𝒔𝒔 𝑨𝑨

  𝐬𝐬𝐬𝐬𝐜𝐜 𝑨𝑨 = 𝒓𝒓
𝒙𝒙
  = 𝒉𝒉𝒚𝒚𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒉𝒉𝒉𝒉𝒔𝒔𝒔𝒔

𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒉𝒉𝒐𝒐 𝒐𝒐𝒐𝒐 𝑨𝑨
      𝐜𝐜𝐜𝐜𝐭𝐭 𝑨𝑨 =  𝒙𝒙

𝒚𝒚
  = 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒉𝒉𝒐𝒐 𝒐𝒐𝒐𝒐 𝑨𝑨

𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒔𝒔𝒔𝒔𝒐𝒐𝒔𝒔 𝑨𝑨
 

         

Example 1: 

 

 

 

 

 

𝐬𝐬𝐬𝐬𝐬𝐬𝑨𝑨 = 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝑨𝑨 = 

 

𝐭𝐭𝐭𝐭𝐬𝐬𝑨𝑨 =  

 

A 

B 

C 
77 

85 

36 

𝐬𝐬𝐬𝐬𝐬𝐬𝑩𝑩 = 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝑩𝑩 = 

 

𝐭𝐭𝐭𝐭𝐬𝐬𝑩𝑩 =  

 



Example 2: Suppose ABC is a right triangle with sides of lengths a, b, c, and right angle at C. Find the 
unknown side length using the Pythagorean theorem, and then find the values of the six trigonometric functions 
for angle B.  

  𝑎𝑎 = 6,   𝑐𝑐 = 7  b = _______    sin 𝐵𝐵 =     csc 𝐵𝐵 = 

   

 

 

       cos 𝐵𝐵 =                             sec 𝐵𝐵 = 

 

 

 

       tan 𝐵𝐵 =                             cot 𝐵𝐵 = 

 

 

 

 

 

Trigonometric Function Values of Special Angles 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

𝐬𝐬𝐬𝐬𝐬𝐬 𝟑𝟑𝟑𝟑° = 

 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝟑𝟑𝟑𝟑° = 

 

 

𝐭𝐭𝐭𝐭𝐬𝐬𝟑𝟑𝟑𝟑° =  

 

 

 

 

 

 

 

 

𝐬𝐬𝐬𝐬𝐬𝐬 𝟔𝟔𝟑𝟑° = 

 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝟔𝟔𝟑𝟑° = 

 

 

𝐭𝐭𝐭𝐭𝐬𝐬𝟔𝟔𝟑𝟑° =  

 

𝐬𝐬𝐬𝐬𝐬𝐬 𝟒𝟒𝟒𝟒° = 

 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝟒𝟒𝟒𝟒° = 

 

 

𝐭𝐭𝐭𝐭𝐬𝐬𝟒𝟒𝟒𝟒° =  

 

𝐜𝐜𝐬𝐬𝐜𝐜 𝟔𝟔𝟑𝟑° = 

 

 

𝐬𝐬𝐬𝐬𝐜𝐜 𝟔𝟔𝟑𝟑° = 

 

 

𝐜𝐜𝐜𝐜𝐭𝐭 𝟔𝟔𝟑𝟑° =  

 

𝐜𝐜𝐬𝐬𝐜𝐜 𝟑𝟑𝟑𝟑° = 

 

 

𝐬𝐬𝐬𝐬𝐜𝐜 𝟑𝟑𝟑𝟑° = 

 

 

𝐜𝐜𝐜𝐜𝐭𝐭 𝟑𝟑𝟑𝟑° =  

 

 𝐜𝐜𝐬𝐬𝐜𝐜 𝟒𝟒𝟒𝟒° = 

 

 

𝐬𝐬𝐬𝐬𝐜𝐜 𝟒𝟒𝟒𝟒° = 

 

 

𝐜𝐜𝐜𝐜𝐭𝐭 𝟒𝟒𝟒𝟒° =  

 



 

Cofunction Identities 

 

 

 

𝐬𝐬𝐬𝐬𝐬𝐬𝑨𝑨 = 

 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝑨𝑨 = 

 

 

 

 Example 3: Write each function in terms of its cofunction. 

a)    sin 9°                                      b)   cot 76°                                       c)  csc 60° 

 

𝐬𝐬𝐬𝐬𝐬𝐬𝑩𝑩 = 

 

 

𝐜𝐜𝐜𝐜𝐬𝐬𝑩𝑩 = 

 

 

A + B = 


