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• Reading time - 5 minutes 
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• Write using black pen 
• Board-approved calculators may 
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• A reference sheet is attached to 

the examination paper 
• A multiple choice answer sheet 
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• All necessary working should 
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 Total Marks – 100 
 
Section I: Pages 3-7 
10 marks 

• Attempt questions 1-10, using the 
multiple choice answer sheet. 
Allow about 15 minutes for this 
section 

 
Section II: Pages 8-20 
90 marks 

• Attempt questions 11-16, using the 
Answer Booklets provided. 

• Allow about 2 hours 45 minutes for 
this section. 
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Section I 

10 marks 
Attempt Questions 1 – 10. 
Allow about 15 minutes for this section. 

Use the multiple-choice answer sheet for Questions 1 – 10. 

1.  Which graph shows the solution to |2𝑥𝑥 − 5| ≤ 13? 
 

(A)    

    

(B)      

 

(C)      

 

(D)      

 

 

2.  Given that   , what is the value of  (2)f ′ ? 

(A)     2  

(B)     8 

(C)     12 

(D)     18 
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3.  
 

 

 

 

 

 

 

If 1
5

sin x = −  and 3
2

x ππ ≤ ≤ , then cot x equals: 

 

 (A)      1
2 6

−  

(B)       2 6        

(C)      1
2 6

       

(D)      2 6−         

4.  What is the equation of the parabola with directrix 𝑦𝑦 = −3 and focus (0,3)?  

             

 

(A)         𝑥𝑥2 = 12𝑦𝑦                                                            (B)     𝑥𝑥2 = −12(𝑦𝑦 − 3)𝑦𝑦 

 

 

(C)         𝑥𝑥2 = 24𝑦𝑦                                                             (D)     𝑥𝑥2 = 24(𝑦𝑦 − 3) 

 

 

5.  Which of the following is the same as   

(A)       

(B)       

(C)        

(D)        
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6.  In the diagram below, O is the centre of the circle, and B, C and D are points on the 
circumference. 

OB = BC and    

 

 

 

 

 

 

 

 

 

 

 

 

What is the size of   ? 

 

(A)        

(B)        

(C)        

(D)        

 

7.  Which statement correctly describes the roots of   ? 
(A)     The roots are equal, real and irrational. 

(B)     The roots are equal, real and rational. 

(C)     The roots are unequal, real and irrational. 

(D)     The roots are unequal and unreal. 
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8.  The graph of   is shown below. 

 

 

 

 

 

 

 

 

 

Which of these graphs could represent   ? 

 

 

(A)                                                               (B)      

 

 

 

 

 

 

  

 

 

(C)                                                                 (D)  
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9.  The amount of a substance (A) is initially 20 units. 

The rate of change in the amount is given by  .  

Which graph shows the amount of the substance over time?  

 

(A)                                                           (B)      

 

 

 

 

 

 

(C)                                                            (D) 

 

 

 

 

 

 

10.  What is the approximate value of  ,using Simpson’s rule with three function 

values? 

(A)      

(B)      

(C)        

(D)      

End of Section 1 
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Section II 

90 marks 
Attempt Questions 11 – 16. 

Allow about 2 hours and 45 minutes for this section. 

 
Answer each question in a NEW Writing booklet. 
 
In Questions 11 – 16, your responses should include relevant mathematical reasoning and/or calculations.  
 

 
Question 11 (15 marks) Start a new writing booklet.  

(a) Expand and simplify  ( )( )2 2 3 2 3− − . 

 

2 

 
(b) Simplify    . 

 

2 

 

(c) Find the gradient of the tangent to the curve ( )5
1xy e= +  at the point where x = 0. 

 

2 

 
(d) Evaluate  ( )

2
4

1

3 5x dx+∫ . 

 

 

 
2 

(e) 
Show that  ( ) ( ) ( )( ) ( )5 6 4 52 3 2 2 11 19 2 3 2d x x x x x

dx
 + + = + + +   3 

 Question 11 continues on next page  
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 Question 11 continued.  

(f) Find the point of intersection of the lines  2 3 0x y+ − =  and 3 5 8 0x y+ + = . 

 

 

2 

(g) A tangent to the curve 22 3 5y x x= − +   is parallel to the line 5 6.y x= −  Find the 
coordinates of the point of contact of the tangent to the curve. 

 

 

2 

 End of Question 11  
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Question 12 (15 marks) Start a new writing booklet.  

(a) State the domain for the function 9 5y x= − . 1 

(b) A quadrilateral is formed by the points   as shown 
in the diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      (i)     Show that the quadrilateral is a trapezium, with AB || DC. 2 

      (ii)    Show that the equation of AB is    1 

      (iii)   Find the perpendicular distance from D to AB.   1 

      (iv)    Find the area of the trapezium ABCD. 2 

 Question 12 continues on next page  
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 Question 12 continued.  

 

Show that      cos sin cos sin
cos sin cos sin

θ θ θ θ
θ θ θ θ
+ −

+
− +

  = 2 2

2
cos sinθ θ−

 . 

 

 

2 

 

Show that the derivative of ( )
xef x
x

=  is 
3

(2 1)
2

xe x
x
− . 

 

 

2 

(e) The displacement of a particle moving along the x-axis is given by 
4 3 24 20x t t t= + −  

where x is the displacement from the origin in metres, t is the time in seconds and 0.t ≥  

 

      (i)       What is the acceleration of the particle when t = 5. 2 

      (ii)      At what time(s) is the particle stationary, but accelerating toward the left? 

    

2 

 End of Question 12  

(c) 

(d) 
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Question 13 (15 marks) Start a new writing booklet.  

 
(a)   Show that 

3
2

2

2sin sin(tan ) ( cos )
cos

d x xx x
dx x

−  =  .    

 

2 

(b) The graphs of each of the following curves are drawn on the diagram below: 
2

2 2

4
16

0

y x
x y
x y

= −

+ =
− =

 

Write the inequalities that define the shaded region shown in the diagram: 

 

                

 

 

 

 

 

 

 

 
 

 

2 

 
(c)         (i)       For what value of k is ( ) ( )2

2
10

log 3 2
log 3 2 ?e x x

x x
k
−

− =   

                   Give your answer as an exact value. 

 

 

1 

  

        (ii)      For    

 

 

2 
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 Question 13 continued  

(d) The acceleration of a particle moving along the x-axis is given by 

                 
where x is the displacement from the origin in metres, t is the time in 
seconds and 0.t ≥  

The particle is initially 2 m to the left of the origin, moving at 8 m/s toward 
the right. 

 

 

 (i) Find expressions for the velocity and displacement of the 
particle. 

2 

         (ii)      At what times is the particle at rest? 

 

 

2 

(e) In the diagram below, AB = CD and    

Also    

 

 

 

 

 

 

 

 

 

         (i)     Prove that    2 

         (ii)    Show that   . 2 

 End of Question 13 
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Question 14 (15 marks) Start a new writing booklet.  

(a) A particular curve passes through the point (2, 7). 

For this curve   . 

Find the equation of the curve. 

 

 

2 

(b)        (i)      Show that the exact solutions of   are    
33 and 

2
u = − . 

2 

 (ii) Hence or otherwise solve    
 
 

2 

(c) The diagram below shows the curve   . 

Calculate the shaded area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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(d) An excavation site, initially free of any water, has been flooded due to recent wet 
weather. The water is pumped out so that building can commence.                                              
The rate at which the water is being pumped out, in thousands of litres                                 
per hour, is given by 

 

 

 

(i) Find the initial rate of water pumped out of the excavation site. 

 

(ii) Calculate the total amount of water pumped out during the first 2 
hours. Give your answer correct to the nearest litre. 

 

 
 
 
 
 

 
1 
 
 
2 

 
 

(e) Atmospheric pressure decreases as the height above sea level increases                               
and is given by  

     0
k hA A e=  

where A is the amount of atmospheric pressure present, h is the height in metres 
above sea level, 0A and k are constants. 

 

 

 
      (i)      Show that dA kA

dh
= is a solution to 0

khA A e=  
1 

       (ii)     The atmospheric pressure decreases by 12% of its initial value at a height 
of 1000 m above sea level.  Find the value of k . 

2 

 (iii) Mount Kosciuszko is the tallest mountain in Australia standing 2228 m 
above sea level.                                                                                                    
What percentage of the initial amount of atmospheric pressure will be 
present at the summit of Mount Kosciuszko?                                                      
Give your answer correct to 2 significant figures. 

1 

 End of Question 14  

  

15
1 2

dV
dt t

= −
+

  where 0t ≥ . 
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Question 15 (15 marks) Start a new writing booklet.  

(a) The point P(x, y), moves so that it is equidistant from the points 𝐴𝐴 (−2, 5) and 
𝐵𝐵 (4,−7). 

 

      (i)       Write an expression for (AP)2.    1 

      (ii)      Write the equation that describes the locus of P.  2 

(b) From a point A on level ground an observer sees a balloon B and a helicopter H which 
are both, momentarily, stationary at the time.  

The balloon is positioned due west of point A, at a distance of 2.8 km on an angle of 
elevation of  and the helicopter is positioned due east of point A, at a distance of 
1.5 km on an angle of elevation of , as shown in the diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

      (i)       Show that the distance between the helicopter and the balloon is 
approximately 2.0 km, correct to two significant figures.    

1 

      (ii)      Calculate the angle of elevation of the balloon as seen from the helicopter     
(  ). 

                Answer correct to the nearest degree. 

2 

 
Question 15 continues on next page 
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 Question 15 continued.  

(c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The graph shows the velocity, v m/s, of a particle moving on a straight line as a 
function of time, t seconds. Initially the particle is at the origin.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (i) Calculate the displacement after 5 seconds.  2 
 
 

 (ii) At what approximate time does the particle return to the origin?  
Justify your answer with mathematical calculations, correct to 3 
significant figures. 
 
 
 
 
Question 15 continues on next page 

2 
 
 
 
 

( )35 ,  3v t t= − ≥  
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Question 15 continued.  

(d) The curve   passes through the origin and also has x intercepts at  

   
 

 

      (i)      Find the coordinates and nature of all the stationary points and find any 
inflexion points on the curve   

3 

      (ii)     Draw a neat half page sketch of the curve   showing all 
the features. 

2 

 End of Question 15  
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Question 16 (15 marks) Start a new writing booklet.  
 

(a) (i)    Draw a neat sketch of   for    

 

2 
 
 

 
(ii)   Hence, or otherwise, solve 3cos 2 0

2
x π + = 

 
 for  

 

2 

(b) The graph below shows the line   and the curve  for   

0 .
4

x π
≤ ≤  

 

 

 

 

 

 

 

 

 

 

 

 (i) By solving the equation  , show that the point A where the 

line and curve intersect has coordinates   

 

(ii) The region enclosed between the curve   and the x- axis 

between    and   is rotated about the 𝑥𝑥- axis.  

                 Find the exact volume of the solid formed. 

 

 

Question 16 continues on next page 

 

2 
 
 
 

    3 
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 Question 16 continued.  

(c) The solid lines in the diagram below shows the new logo of a jewellery business 
called Sally & Co. The circle has a radius of r cm and centre at O. Sector ODC 
subtends an angle of θ  radians from the centre O and has a radius of ( )2 cmr + . 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (i) Given that the perimeter of the logo is 24 cm, show that θ  is given by 

    10 rθ π= − . 

 

2 

 (ii) Show that the area (A) of the logo is given by 

 220 20 2A r r rπ π= + − − . 

 

2 

 (iii)  Find the value of r that produces a maximum area for the logo. 
       Give your answer correct to 2 decimal places. 
 

2 

  
End of Examination  

 
 
 
 

 

NOT TO 
SCALE 














































