


  





Question 2 (4 marks)   
 

 
 
 

The diagram shows the graphs of 3 cosy x=  and sin .y x=  The first two points of   

intersection to the right of the y-axis are labelled A and B.  

a.      Solve the equation 3 cos sinx x=  to find the x-coordinates of A and B. 2 marks 

   

   

   
 

 

b.      Find the area of the shaded region in the diagram. 2 marks 

   

   

   

   

   
 

  



Question 3 (4 marks)  

The diagram shows the curve 1 ,y
x

=  for 0.x >    

The area under the curve between x a=  and 1x =  is 1A . The area under the curve   

between 1x =  and x b= is 2A .    

 
The areas 1A  and 2A  are each equal to 1 square unit.  

Find the values of a and b.  

  

  

  

  

  

  

  

  
 

 

  



Question 4 (4 marks)   

The shaded region shown is enclosed by two parabolas, each with x-intercepts at   

1x = −  and 1.x =   

The parabolas have equations ( )22 1y k x= −  and ( )21 ,y k x= −  where 0.k >    
 

 
 
Given that the area of the shaded region is 8, find the value of k. Show all working.  

 

 

 

 

 

 

 

 

 
 

 

  



Question 5 (5 marks)   

The cross section of a waterway is parabolic. Its depth is 3 metres, and the width   

across the top of the waterway is 4 metres. When the waterway is one-third full, what   

is the depth of the water in metres, correct to two decimal places?  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

 



Question 6 (4 marks)   

Find the value of k for which the line with equation y k=  bisects the area enclosed by the   

curve 2y x= and the lines 9y =  and 0.x = Write your answer correct to two decimal places.  

  

  

  

  

  

  

  

  

  
 

 

Question 7 (4 marks)   

Find the value of k for which the line with equation y kx=  bisects the area enclosed  

by the curve 24 4y x x= −  and the x-axis. Write your answer correct to four decimal places. 

  

  

  

  

  

  

  

  

  

  
 

 

 

 



Question 8 (3 marks)   

The region bounded by the x-axis and part of the graph of ( )cosy x=  between 0x =   

and  
2

x π
=  is separated into two regions by the line .x k=  Find the value of k, correct   

to three decimal places, if the area of the region for 0 x k≤ ≤  is one third of the area of the   

region for .
2

k x π
≤ ≤   

  

  

  

  
 

 

Question 9 (6 marks)   

a.      Differentiate ( )log cose x  with respect to x.   2 marks 

   

   

   
 

b.      Hence, show that 4
0

1tan log 2.
2 ex dx

π

=∫    4 marks 

   

   

   

   

   

   

   
 

 

 

 

 

 



Question 10 (9 marks)   

a.      Let ( ) ( ) ( )( )3: , cos sin
x

f f x e m x n x
−+ → = +     

         Given that ( ) ( )3 sin ,
x

f x e x
−

′ =  find the constants m and n. 3 marks 

   

   

   

   

   

   
 

 

b.      Calculate the exact value of ( )
2

3
0

sin
x

e x dx
π −

∫   3 marks 

   

   

   

   

   

   
 

  





Question 11 (14 marks) All answers in this question should be given to 2 decimal places. 

A layer of ore beneath the ground in outback Australia has surfaces that are sinusoidal  

in cross section. A mining company has drawn up a rough sketch on a set of axes so  

that the x-axis represents the surface:  
 

 
 

The mining company feels that an appropriate equation to represent the upper layer of the   

sinusoidal curve, relative to the set of axes is  

( )sin , 0 120.y a kx d x= + ≤ ≤    

The layer can be assumed to have everywhere, a vertical depth of 8m.  

a.      Show that 11, 30a d= = −  and 
60

k π
=    3 marks 

   

   

   

   
 

b.      What is the minimum distance from the surface that the miners will need to drill to   

          reach the ore?   2 marks 

   

   

   

   

   
 



c.       How deep must the miners drill when they are at point C, if they must drill through   

          to the lower layer of the ore? 2 marks 

   

   

   

   

   
 

 

Once the miners have drilled at point C and have reached the lower layer, a pipe is to run  

horizontally until it hits the layer of ore once again.  

d.       What is the minimum length that this horizontal pipe will need to be? 4 marks 

   

   

   

   

   

   

   
 

e.       Calculate the cross-sectional area of ore that lays above the pipe in part d. 3 marks 

   

   

   

   

   
  





Question 13 (7 marks)  

a.  Given that: 

( ) ( )A 2sin cos B 2cos sin 7sin 11cos ,x x x x x x+ + − = +    

          find the values of A and B.  2 marks 

   

   

   

   

 

 

b.  Hence, or otherwise, show that  

2
0

7sin 11cos 5 log 8
2sin cos 2 e

x x dx
x x

π π+
= +

+∫   5 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

END OF SAC 1a 





Mathematical Methods formulas
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