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Question 1          (9 marks) 
 
Determine the following integrals: 
 
 

a) ( )22 3 1   x x dx+∫ 	   	   	   	   	   	   	   	   (3 marks)	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

b) ( )2sin 2  x dx∫ 	  	   	   	   	   	   	   	   	   (3 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) 2

sin 2   
cos

x dx
x∫                .      (3 marks) 
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Question 2          (6 marks) 
 
 
Using the substitution 2cosx u=  determine the following definite integral: 
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4
x dx
x−∫    
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Question 3          (8 marks) 
 
Determine the following integral: 
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x dx
x x
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+ −∫  
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Question 4          (6 marks) 
 
The graph below shows two graphs, both of them of the form bxay sin= . 
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A solid is formed by rotating the area enclosed by the two graphs, one revolution about the X axis. 

 
a) Show that the volume of the solid is given by  

2

0

15 (1 cos4 )x x dxV
π

π= −∫        (4 marks) 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

b) Hence, use calculus methods to determine the exact volume of the solid.  (2 marks) 
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Question 5                         (7 marks) 
 
Encouraged by the success of the State of Origin, the two NSW second row forwards 
decide to move to WA to open a Fish and Chip shop. As keen mathematics students, they 
use calculus to devise a new two-dimensional logo for their shop.  
 
The logo is to be solid blue and created by two areas.  
 
The fish body is to be created by the area bound by the curves ( ) ln( ) 2f x x= +  and 

1 2( ) xf x e− −= . 
 
The fish tail is to be created by the area enclosed by the curves ( ) ln( ) 2f x x= + , 1( )f x−   
and the line 10y x= − .   
 
a) Determine an integral for the area of the fish body and evaluate.  (4 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Establish an integral for the area of the fish tail (do not evaluate).  (3 marks) 
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Question 6                          (7 marks) 
 

 
 
The shaded region in the diagram above shows the region trapped between the curve ( )y f x= , 
the x-axis and the lines 0x x=  and 6x x= . 
 
a) If ( )n ny f x= , use the diagram above to show that the area using the trapezium rule with 6 

strips is given by 
5

1 0 0 6
1

1 ( )( 2 )
2 i

i
A x x y y y

=

= − + + ∑  .      (3 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) For the area under the curve 3 22 6 11 3y x x x= − + +  from 2x =  to 6x =  
 (i)   Find an approximation using the trapezium rule for 12 strips   (1 mark) 
  
 
 (ii) Find an approximation using Simpson’s rule with 12 strips   (1 mark) 
 
 
 (iii) Comment on the accuracy of each approximation compared to the exact integral.  

            (2 marks) 
 
 
 
 
 
  
 

END OF TEST 


