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Instructions 

• Answer all questions in the spaces provided. 
 

• In all questions where a numerical answer is required, an exact value must be given 
unless otherwise specified. 

 

• In questions where more than one mark is available, appropriate working must be 
shown. 

 

• Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
 

 
 
QUESTION 1 

Sketch the graph of the function   Rf    , :  with rule 









24
tan)(

x
xf


 on the set of axes 

below. Label all axes intercepts with their coordinates and state the equations of all asymptotes. 
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QUESTION 2 
On a particular day in a garden hot-house, the temperature y  (in degrees Celsius) can be modelled 

by the equation 







 ty

8
cos1025


 where t  is the time in hours after 12 midnight. 

(a)  Write down the period of this function. 
 

 

 
 

(b)   What is the temperature at 12:00 noon? 

 

 

 
 

(c) What is the maximum temperature and at what time does this maximum temperature 
         first occur? 

 

 

 

 

 1 + 1 + 1 = 3 marks 

 
QUESTION 3 
Solve the following equations for x . 

 

a.   2sin 2 3 0     

 

 

 

 

 

 

 

b.   5cos 2 3cosx x    

 

 

 

 

 

 

 

 

2 + 2 = 4 marks 
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QUESTION 4 

Find the exact solutions of the equation 


















3
2cos3

3
2sin


xx ,  x0 . 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

  3 marks 
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QUESTION 5 

Write 
3

cos sin cos sin
2 2

A A A A
    
     

   
  in the form 

2cosa A b . Hence state the value of 

a  and b . 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

  3 marks 
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QUESTION 6 

The graph of the function :[ 2 , 2 ] , ( ) cos( )f R f x M kx N      is shown below. 

State the values of ,k M  and N . 

 

 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

  3 marks 
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QUESTION 1 

Note that 



































42
tan

42
tan

24
tan)(

 xxx
xf  which means that the 

reflection in the y-axis can be treated as a reflection in the x-axis. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

QUESTION 2 
 

a.   16
8

2 










 hours         A1 

b.      25o C                      A1 
 

c.  35o C when t = 8 (8.00 am)        A1 
 
 

QUESTION 3 
 

a.   2sin 2 3 0     
 

3
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2
   

1 3
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b.   5cos 2 3cosx x    
   

  2cos 2x   
 

  
2

cos
2

x   

  
1 2

2 cos
2

x n 
 

    
 

  

  2 ,
4

x n n Z


    

 
QUESTION 4 
 




















3
2cos3

3
2sin


xx  

 

Divide both sides by 









3
2cos


x : 
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3
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3
2cos

3
2sin









x

x

x

x

 

 

3
3

2tan 










x  

 

1st Quadrant angle:  
3

31 
Tan  

 
Solutions to lie in Quadrants 2 and 4. 
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2
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QUESTION 5 
 

AAAA sin
2

3
cos

2
sincos 




















 

 

 AAAA sin)sin(coscos   

 AA 22 sincos   

 )cos1(cos 22 AA   

  AA 22 cos1cos   

 1cos2 2  A  

 BAa  2cos  

 

Where 2a  and 1b . 

 
 

QUESTION 6 
 

The graph of the function :[ 2 , 2 ] , ( ) cos( )f R f x M kx N      is shown below. 

State the values of ,k M  and N . 

 

Period 
2

4T
k


    

1

2
k    

 

Amplitude is 4. There is no reflection in the X axis, therefore, 4M  . 
 

The midline has moved from 0y    to 1y  . Therefore, the curve has undergone a vertical 

translation in the positive direction. Therefore, 1N  . 

 
 
 

 
 
 
 
 
 


