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5.1 Fundamental 
Trig Identities

I. Basic Trig Identities

Reciprocal –

Quotient -

1 1
sin    csc

csc sin
1 1

cos    sec
sec cos

1 1
tan    cot

cot tan

 
 

 
 

 
 

 

 

 

sin cos
tan    cot

cos sin
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II. Pythagorean Identities

Proof- Let θ be an angle in
right triangle ABC. 

2 2sin cos 1  

sin    cos
b a

c c
  

θ
C B

A

b

c

a
2 2 2a b c 

2 2

2 2
1

a b

c c
 

2 2

2
1

a b

c




2 2 2

2 2

a b c

c c




2 2

1
b a

c c
       
   

   2 2
sin cos 1  

2 2sin cos 1  

Now, divide everything by

Divide everything by 

2cos 

2 2

2 2 2

sin cos 1

sin sin sin

 
  
 

2 21 cot csc  

2 2

2 2 2

sin cos 1

cos cos cos

 
  
 

2 2tan 1 sec  

2s in 
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III. Using Pythagorean Identities

Given and . Use a Pythagorean 
Identity to find and .

3
cot

4
   sin 0 

cossin
2 21 cot csc  

5
csc    

4


2
23

1 csc
4

    
 

29
1 csc

16
 

225
csc

16


4
sin

5
 

3
cos  

5
  

IV. Cofunction Identities
sin cos      csc sec

2 2

cos sin      sec csc
2 2

tan cot      cot tan
2 2

    

    

    

         
   
         
   
         
   

V. Even-Odd Identities
   
   
   

sin sin      csc csc

cos cos        sec sec

tan tan      cot cot
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If , find .cot 3 

tan cot 3
2

        
 

tan
2

  
 

tan tan
2 2

           
   

tan co t
2

     
 

VI. Solving Trig Equations
3cos

cot
sin

x
x

x


 2cos cos 1 0x x  

Find all values of x on [0, 2π] for:

3 cos
cos sin

sin

x
x x

x
   
 

3co s co s 0x x 

 2cos sin 0x x 

2cos 0   or   -sin 0x x 

3
0, , , , 2

2 2
x

  

3
,

2 2
x

 


EXTRANEOUS!!!



5

23sin 2cost t

  2sin 1 sin 2 0t t  

Find all values of t on [0, 2π] for:

 23sin 2 1 sint t 

22 s in 3 s in 2 0t t  

1
sin

2
t 

   2sin 1 0  or   sin 2 0t t   

5
,

6 6
t

 



