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Question 1:   Given the function ( ) 2sin 2 3cos
3 3
x xf x = −  

a) Rewrite ( )f x  in the form ( ) sin( )f x k bx α= +  

b) Find the amplitude, the phase shift, the period, and the range for the graph of ( )f x . 

c) Sketch the graph of the function ( ) 2sin 2 3cos
3 3
x xf x = −  over two periods. 

Solution: 

 (a):  ( ) sin cos sin
3 3 3
x x xf x a b k α⎛ ⎞= + = +⎜ ⎟

⎝ ⎠
 

2 ,  2 3    (2, 2 3) is in Quadra Int .Va b= = − ⇒ −  
2 2 2 22 ( 2 3) 4 12 4k a b= + = + − = + =  

2 3 3sin
4 2

2 1cos
4 2

b
k
a
k

α

α

−
= = = −

= = =
  
⎫
⎪ ⇒⎬
⎪
⎭

 is in Quad Irant  andVα
3
πα = −   OR  5

3
πα =  

( ) 4sin
3 3
xf x π⎛ ⎞= −⎜ ⎟

⎝ ⎠
   OR   

5( ) 4sin
3 3
xf x π⎛ ⎞= +⎜ ⎟

⎝ ⎠
 

(b):  Amplitude 4=  

3Phase shift 1
3

π

π
−

= − =    OR   

5
3Phase shift 51
3

π

π= − =  

2Period 6
1/3
π π= =        Range [ 4,4]= −  

Beginning key point Phase shift π= =    OR   Beginning key point Phase shift 5π= = −  

First quarter key point ( )1 1 3period 5phase shi 6
4 4 2

ft
2

ππ π ππ= + = + = + =  
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The key points are 2 5 8 11 14  ,     ,   4   ,     ,   7
2 2 2 2 2
π π π π ππ π π= = =  

The key points are  1 3
4

7 45   ,  5 5   ,    
22

,  
2 2

Period π π πππ π π+ +− − = − = − − −  

(c):  Graph of 5( ) 4sin
3 3
xf x π⎛ ⎞= +⎜ ⎟

⎝ ⎠
 is:             Graph of ( ) 4sin

3 3
xf x π⎛ ⎞= −⎜ ⎟

⎝ ⎠
 is: 

 
                            

 
 
 
 
 
 

Question 2:  
If  sin 20 3 cos20 sin , 0 90k θ θ− = < < . Then and k θ  are equal to 
A)    2, 40−  

B)     2, 20  

C)    1 3, 20−  
D)    2, 20−  

E)    2, 30−  
Solution: ( )2 2 sin 20 3 cos20 sin 20 sin , 0 90a b kα θ θ− = + + = < <  

( )2
2 2 21 3 2a b+ = + − =  

3sin
2

1cos
2

b
k
a
k

α

α

−
= =

= =

⎫
⎪
⎪
⎬
⎪
⎪⎭

    ⇒       
O

IV

60       30R 0

α

α α

∈

= − = °
 

60α = − :   ( )sin 20 3 cos20 sin 20k α− = +  

                                                                

( )
( )

2sin 20 60
2sin 40

2sin 40 sin      2  , 40k kθ θ⇒

= −
= −
= − = = − = °

 

   R  0O 3 0α = ° : ( )sin 20 3 cos20 sin 20k α− = +  

                                                                          ( )
( )
( )
( )
( )

2sin 20 300
2sin 320

2sin 320
2sin 320 360
2sin 40

= +
=
= − −
= − − + °
= −

 


