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Advanced  Mathematics 
 

General Instructions  Examiner: B. Kilmore 
 Working time – 90 minutes   
 Write using black or blue pen.   
 Approved calculators may be used.   
 All necessary working MUST be shown in                        
       every question if full marks are to be     
       awarded. 

  

 Marks may not be awarded for untidy or   
      badly arranged work. 

  

 If more space is required, clearly write     
      the number of the QUESTION on one of  
      the back pages and answer it there.   
      Indicate that you have done so. 

 All answers must be given in exact 
simplified form unless otherwise 
indicated. 

 Clearly indicate your class by placing an  
       X, next to your class 

  

NAME: 
Class Teacher   Sections Mark 

9 A Mr Boros   A /15 

9 B Ms Nesbitt/Ms 
Likourezos 

  B /15 

9 C Ms Ward   C /15 

9 D Mr Choy   D /15 

9 E Ms Millar   E /15 

9 F Ms Chen / Mr Elliott   F /15 

9 G Mr Gainford   G /15 

    Total /105 

                                                                                



Section A (15 Marks) 
1. Calculate 42            1 

 
2. Solve 3 2x              1 

 
 
3. Write 0.010031 correct to 3 significant figures.       1 

 

 
4. Write 2618000 in scientific notation.        1 

 
 

5. Simplify 
45

15
           1 

 
 
 

6. Write with a radical sign and evaluate: 

3
1

481
 
 
 

       1 

  
 
 
7. Factorise             4 

a) 3 3 224 42ry r y  

 
 
 

b) 2 11 24x x   

 

 

 

c) 25 20x   

 
 
 
 



8. Find x correct to one decimal place        1

   

 
 

 

 

9. Find x  correct to the nearest minute        1 

 
 
 
10. Find the gradient of this line:          1 

 
 

 

11.  If the midpoint of AB is the point ( 1,3) , and B is ( 5,7) , find the coordinates of A.  

             2 

 

 

 

 

 

 

 

 



Section B (15 Marks) 
1. Find the value of x correct to one decimal place:      1

    

 
 
2. Find the volume of this solid         2 

  
 
3.  Find the surface area of this solid  in terms of         2 

  
 
 
 
 
 

4.  Simplify:    
3 2

4 6

mn mn
           2 

 
 
 
 
 



5. Simplify:            4 

a) 3 12 27  

 
 
 

b) 3 2 4(3 )x y   and write with positive indices. 

 
 
 
 
 

6.  Convert 6400 2m  to 2cm           1 
 

 

 

 

7.  Given that QT = TR and 90PQT SRT           3 

  
Prove that 

a) PQT SRT    AND 

b) PT = ST 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section C  (15 Marks) 
1.  Rationalise the denominator         3 

a) 
7

3 5
 

 
 

b) 
2

3 2
 

 
 
 
 
2. Which triangles are congruent in this group of three? State the congruence test you used. 
             1
            

  
 
 
 
 
 
3.  Find the length of AB if A = ( 2,5) and B = (4, 2)       1 

 
 
 
 
 
 

4.  Simplify:     
3 5 2

3 2 5

x x x 
           3 

 
 
 
 
 
 
 
 



5.  Find the equation of the line with a gradient of 3 passing through the point (2, 4) .     Express 

your answer in general form.          2 
 
 
 
 
 
 
 
 
 
6.  A student sits for three subjects.  The probability of him passing English is 0.8, the probability 
of him passing Science is 0.6 and the probability of him passing maths is 0.7.  Find  

a) the probability of passing all three subjects       1 

 
 
 
 

b) the probability of passing two subjects       2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.  Solve     
1

1 6
1 x

 


          2 

 

 

 

 

 

 

 

 

 



Section D (15 Marks) 
1. Find the equation of the line passing through the point (4, 1)  which is perpendicular to 

the line 2 7 4y x            2 

 

 

 

 

 

 

 

 

 

2.  A chocolate bar is packed in a box that has the shape of a triangular prism, as shown. 

  

          Find the surface area of the box.        2 
 
 
 
 
 
 
 
 
 
 
 
 
3.  Solve:            4 

a) 
3 2 5 2

2
8 2

n n 
    

 
 
 
 



b) Solve:   5(2 3 ) 2 23x x    

 
 
 
 
 
 
 
4. An observer in a tower 65 metres high sees a bushfire due west at an angle of depression of 4⁰.  
A second person, due east of the tower, spots the observer in the tower at an angle of elevation 
of 8⁰.  How far is this second person from the bushfire (to the nearest metre)?   
             3 
 
 
 
 
 
 
 
 
 
 
 
 
5.  Factorise the following expressions:        4 

a) 2 2 2( )a b a b    

 
 
 
 
 
 
 
 
 

b) 6 4 9 6pq p q    

 
 
 
 
 
 
 
 



Section E ( 15 Marks) 
1.  Write with a positive index:            3 

a)  
2

2

x



 
 
 

 

 
 
 
 

b) 

3

2 4

2

3
(3 )

2

x
x y

y





 
 
 

 

 
 
 
 
 
 
 
2. Factorise the following expressions        7 

a) 298 72a ab  

 
 
 
 
 

b) 210 19 6x x   

 
 
 
 
 
 

c) 2 2(3 ) ( )a b a b    

 
 
 
 
 
 
 
 
 



3.  The line l is shown in the diagram. It has equation x + 2y + 8 = 0 and cuts the 
X-axis at A. 

The line k has equation
1

6
2

y x   , and is not shown on the diagram. 

 
 
(a) Find the coordinates of A.          1 
 
 
 
 
 
(b) Explain why k is parallel to l.         1 
 
 
 
 
(c) Draw the graph of line k on the diagram, indicating where it cuts the axes.   1 
 
 
 
 
 
 
 (d) Write down a pair of inequalities which define the region between the lines k and l. 
             2 
 
 
 
 
 
 
 
 
 



Section F  (15 Marks) 
 
1. What is the size of each angle in a regular octagon?      2 

 
 
 
 
 
 

2. If 
x y

x
y


 ,  make y  the subject of the formula.      2 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Make a  the subject of the formula:        2 

 
1 a a

a m n
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. An aeroplane flies due north for 200km and then turns due west and flies for a further distance 
of 325km.  Determine the bearing, to the nearest minute, of the aeroplane from its starting point.
             2 

 
 
 
 
 
 
 
 
 
 
 
5.  A rocket launched vertically from L is observed from A.  Soon after launch, when at position M 
its angle of elevation is 25⁰.  After it climbs 4000m from this position to N its angle of elevation is 
66⁰.  Find how far the observer is from the launching pad.      3
             

 

 

 

 

 

 

 

 

 



6. In the diagram shown AB = BC 

  

a) Prove 
1

( )
2

BD AD CD           2 

 

 

 

 

 

b) Hence show  
1

tan (tan tan )
2

DEB AED CED          2 

 

 

 

 

 

 

 

 

 

 



Section G (15 Marks) 
1.  ABCD is a trapezium.  AB is parallel to DC.  BC is parallel to the y-axis. 

 
Find the co-ordinates of the point C.         3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.  A square of side a  is inscribed in a circle, and semi-circles are constructed on its sides as 
shown.  Find the total area of the four lunes (the shaded area).     3 

 
 
 
 
 
 
 
 
 



3. A cone is to be formed by joining the radii of the sector shown.     4 

  
In the cone that is formed, find as an exact answer,  

a) the slant height 

 
 
 
 
 

b) the radius 

 
 
 
 
 
 
 
 

c) the perpendicular height of the cone. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
4.  (a) By grouping the numbers from 1 to 100 into pairs that give the same sum , show that the 
sum of the integers    1 + 2 + 3 + 4 + ... + 100    is 5050.      2 
  
 
 
 
 
 
 
      (b)  Hence, or otherwise, find the sum of all the fractions between 0 and 1 that have  
             denominators between 2 and 100 inclusive: 

                        
1 1 2 1 2 3 98 99

...
2 3 3 4 4 4 100 100
               3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End of Test 
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