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( ) sin cosf x a x b x= +  
 
The function given by ( ) sin cosf x a x b x= +  can be written in  
the form ( ) sin( ).f x k x α= +  Where 

2 2

2 2
, cosb

a b
=

2 2
, and sina bk a

a b
α α= + =

+ +
 

sin cos sin( )a x b x k x α+ = + . 
 
Example #1 Find the amplitude, phase shift, and period,  
and then graph 
a) ( ) sin 3 cosf x x= − + x                      b) ( ) sin cos

3 3
x xg x = −  

Solution 
a) ( ) sin 3 cos sin( )f x x x k x α= − + = +   
    2 2( 1) ( 3) 4 2k = − + = =  

   1 3cos , sin , is in Quadrant II
2 2

andα α α−
= =  

   2'
3 3 3
π π πα α π= → = − = . 

     Then 
2( ) 2sin( )
3

f x x π
= +  

       Amplitude 2,   period 2P π= ,    phase Shift 2
3

c
b

π
− = −  to the left. 

       First we graph 22sin , then shift to the left.
3

y x π
=  
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