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Name: ________________________________ 
 

Teacher: _______________________________ 
 

Class: _______________________________ 
 
 
 
FORT STREET HIGH SCHOOL 
 

          2008 
HIGHER SCHOOL CERTIFICATE COURSE 
 

        Assessment Task 3 
Mathematics Extension 1 

Time allowed:  1 hour 
 

 
Outcomes Assessed Questions 
Determines integrals by reduction to a standard form through a 
given substitution. 

1 

Uses the relationship between functions, inverse functions, their 
derivatives and integrals. 

2, 3 

Synthesises mathematical solutions to harder problems and 
communicates them in appropriate form. 
 

4, 5 

 
Question 1 2 3 4 5 Total % 

Marks /11 /11 /11 /11 /11 /55  

 
Directions to candidates: 
• Attempt all questions 
• The marks allocated for each question are indicated 
• All necessary working should be shown in every question.  Marks may be deducted for careless or badly 

arranged work. 
• Board – approved calculators may be used 
• Each new question is to be started on a new page 
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Total marks – 55 
Attempt Questions 1 – 5 
All questions are of equal value 
 
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. 
 
 
 
Question 1. (11 marks) 
 
 
 

a) Find 
21

x

x

e dx
e−∫    using the substation xu e=         3 

 
 

b) Evaluate  
4

3
4x x dx−∫   using the substitution 4x u= −        3 

 
 
 
c) i) Express cos 2x  in terms of cos x .         1 
 
 

 ii) Hence using the substitution 2sinx θ= , evaluate  
1

0

1 x dx
x
−

∫      4 
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Question 2. (11 marks) 
 
 
 
 
a) i) A function is defined by ( ) 2f x x= − .  

Explain why ( )f x  does not have an inverse function.     1 
 
 ii) State the largest positive domain which will define the inverse function ( )1f x− .   1 
 
 

iii) Find ( )1f x−  in terms of x and state its domain and range.      3 
 
 
 

b) i) State the domain and range of ( ) ( )11 cos 1
2

f x x−= − .      2 

 
ii) Hence sketch the graph of ( )f x  clearly showing coordinates of end points.   2 

 
 
 
 

c) Find the exact value of 1 1 13 1 5sin cos sin sin
2 62

π− − −  + −  
 

      2 
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Question 3. (11 marks) 
 
 
 
 

a) Differentiate  i) 1 3sin
2
x−  

 
 

         2 

 
 
    ii) ( )1cos 5x−          2 
 
 

    iii) 1tan tan
2
x−  

 
 

         3 

 
 
 

b) Find the primitive of 2

1
9 4x+

           2

         
 
 
 

c) Find ( )
1
224 x dx

−

−∫            2 
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Question 4. (11 marks) 
 
 
 
 
a) i) Write 2 4 5x x+ +  in the form ( )2 2x a b+ +         1 
 
 

 ii) Hence evaluate   
1

23 4 5
dx

x x
−

− + +∫          3 

 
 
 
 
b) i) Differentiate 1 2sin 1x x− + −           3 
 
 

ii) Hence evaluate  

1
2

0

1
1

x dx
x

−
+∫           4 



 - 7 - 

 
 
Question 5. (11 marks) 
 
 
 
 

a) Evaluate 
3

20

1
3

dx
x+∫            3 

 
 
 
 
b) i) Show the curves 1cosy x−=  and ( )12 tan 1y x−= −  intersect the y axis at the same point.  3 
 
 

ii) Hence, or otherwise, show there is a common tangent at this point.     2 
 
 
 
 
c) A region is bounded by the curve 1siny x−= , the x − axis and the line 1x = .    3
  
 

Use Simpson’s rule with 3 function values to find the approximation to the area of  
the region correct to two decimal places. 
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