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Mathematics 
 

 General Instructions 

 Reading time –  5 minutes 

 Working time – 3  hours 

 Write using black or blue pen 
Black pen is preferred 

 Board-approved calculators may 
be used 

 A table of standard integrals is 
provided at the back of this paper 

 In Questions 11 – 16, show 
relevant mathematical reasoning 
and/or calculations   

Total Marks – 100 
 
                              Pages 2 – 6  

    10 marks 

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

 
                              Pages 7 – 16  

    90 marks 

 Attempt Questions 11 – 16 
 Allow about 2 hours and 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.  Fully simplify the algebraic fraction:  x
3

– 8

x
2

– 4
 . 

(A)     x
2

– 2x + 4
x – 2

 

(B)     x + 2 

(C)     
x

2
+ 4x + 4
x + 2  

(D)     x
2

+ 2x + 4
x + 2

 

 
2.  The quadratic function  3x

2
– 5x + 2 has roots   and   . 

Which of the following statements is true? 

(A)     2 = – 4
3

 

(B)     
2

+ 2
= 13

9
 

(C)     2 + 3 = 25
3

 

(D)     
2
 2

= 2
9

 

3.  Consider the series  S =   28 ൅ 7 ൅ ଻

ସ
൅ …. 

Find the difference between S5  and  S3 . 

(A)     105
64

 

(B)     231
4

 

(C)     35
64

 

(D)     231
64
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4.  The point A has coordinates (2, 7)  and B has coordinates (-2, 9) .  

What are the coordinates of the midpoint of the interval AB? 

 

(A)     (0, 8)  

(B)     (-2, 1)  

(C)     (2, – 1)  

(D)     (0,  31
2
) 

 

5.  What function would describe the graph shown? 

 

 

 

 

 

 

 

 

 

(A)     y = 1
2
 cos 3x  

(B)     y = 1
2
 sin 3x  

(C)     y = 1
2
 tan 3x  

(D)     y = 1
3
 sin 2x  
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6.  The diagram shows the parabola P and the tangent at the point A(1, –2). 

 

 

 

 

 

 

 

 

Which of the following equations might represent the normal to the parabola at the point A? 

(A)     x – 3y + 5 = 0  

(B)     2x – 3y + 1 = 0  

(C)     x + 3y + 5 = 0  

(D)     x + 3y – 5 = 0  

7.  For what domain and range is the function  y = 1

x – 4
 defined? 

(A)      Domain:  x  4 , Range:  y > 0. 

(B)      Domain:  x > 4, Range:  y > 0. 

(C)      Domain: all real x, Range: all real y. 

(D)      Domain: x < –  2 
 

 

x > 2  , Range:  y < 0. 

8.  Which expression is a primitive function of 3(4 1)x ? 

(A)  2
12 4 1x C   

 

(B)  31
4 1

16
x C   

 

(C)  41
4 1

4
x C   

 

(D)  41
4 1

16
x C   
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9.  What is the derivative of   ? 

(A)      

(B)       

(C)      

(D)      

 

10.  The region between the functions  y = 1

x
 ,  x = 1 and  x = 2 is rotated about the x-axis. 

Find the volume of the solid formed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(A)      cubic units 

(B)     ln 2  cubic units 

(C)     2

 2  – 1


  cubic units 

(D)      cubic units 
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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 separate writing booklet. Extra writing booklets are available. 
 
In Questions 11 – 16, your responses should include relevant mathematical reasoning and/or calculations.  
 

 

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

(a) Evaluate  e
3
 correct to 3 significant figures. 1 

(b) Solve these simultaneous equations: 
 

 

2 

(c) Differentiate the following functions: 
 
(i)      x

3
– 4x

2
+ 2  

 
(ii)     2x cos 3x  
 

 
 
1 
 
2 

(d) If  f (x) = 6x
2

+ 5x – 1  and  f (-1) = 5  , find an expression for  f (x)  . 2 

(e) 
(i) Write the first three terms of the series whose general term is given by 

1

2

3

n

n n
T  . 

(ii) Evaluate 
1

1

2

3

n

n
n





 . 

 
 

 
1 
 
2 

(f) Consider the quadratic equation  3x
2

+ kx + 5 = 0 : 
 
(i)     For what values of k does the equation have no real roots? 
 
(ii)    Describe the graph of    when k takes the values found in part (i). 

 
 
3 
 
1 

 End of Question 11  
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Question 12 (15 marks) Use a separate writing booklet.  

(a) A town called Benora is 15 kilometres away, on a bearing of 065° from another town called 
Andora. A third town, Calora is 42 kilometres East of Andora. 

 

 (i)     Draw a diagram showing this information. 1 

 (ii)   Show that the distance from Benora to Calora is 29 kilometres, correct to the         
nearest kilometre. 

2 

 (iii)  Find the bearing of Benora from Calora, correct to the nearest degree. 2 

(b) The points A(-3, 5), B(3, 4), C(6, 2) and D(3, 1) are the vertices of quadrilateral ABCD. 
 
NOT TO SCALE 
 
 
 
 
 
 
 
 
 
 
 
 
 (i)       Show that the equation of the line passing through B and C is  2x + 3y – 18 = 0 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 

  (ii)      Show that  . 1 

  (iii)     Show that the perpendicular distance from point D to the line passing through  

            B and C is  9 13
13

 units. 

 
2 

  (iv)     Show that ABCD is a trapezium. 1 

  (v)      Given that the distance between B and C is  13  units, calculate the exact area of 

quadrilateral ABCD. 

2 

 Question 12 continues on page 9  
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Question 12 (continued) 

(c) Tim was told that sector OAB has an area of  25
6

 square units. The arc AB is  5
3

 units 

long.  

 

 

 

 

 

 

 

Tim was asked to find the exact values of r and  . 

His working out is shown below: 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
      (i)     What operation did Tim perform on equations (1) and (2) to get to equation (3)? 
 
     (ii)    What is the value of  ? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

1 

 End of Question 12  
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Question 13 (15 marks) Use a separate writing booklet.  

(a) Robyn and Maria start jobs at the beginning of the same year. Robyn’s salary is higher than 

Maria’s. Both Robyn’s and Maria’s employers pay into their superannuation funds at the 

beginning of each month.  

Robyn’s employer deposits $550 per month into her superannuation fund which earns 

interest at 0.5% per month. Maria’s employer deposits $520 per month into her 

superannuation fund which earns 0.6% per month.  

 
(i) Show that the amount of interest that Robyn’s superannuation earned in the first 

year was $218.48.  

 
 
 
 
 
 
 
 
 
 
3 

      (ii)     Let  An   represent the amount after n months. Show that the amount in Robyn’s  

               superannuation fund after n months is given by: 

                                               An = 110550
1.005

n
 – 1




1 

      (iii)     After how many months will the amount in Maria’s superannuation fund be greater 

than the amount in Robyn’s? 

3 

(b) Temp4U  is an employment agency which specialises in contracting temporary employees. 
They have analysed the number of job applications received over the last five years. They 
found that the demand (D), measured in hundreds,  for temporary employment at time (t 
years) is given by the function:  
 

D(t) = 4 sin


 

4
 t


 + 7

 
 

      (i)     Find all the times in the next 12 years where demand will be at its peak. 
 

 
 
 
 
 
 
 
 
3 

       (ii)     State the amplitude and period of D(t) and sketch its graph for the first twelve 

years. 

3 

(c) 
Evaluate:  . 

 
2 

 End of Question 13  
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Question 14 (15 marks) Use a separate writing booklet.  

 
(a) Use Simpson’s rule to approximate  y =





1

5
dx

x
2

+ 1
 , using 5 function values.  

 
3 

(b) The diagram shows the tangent y mx  to the curve 1y x   at the point ( , )P x y .   

 

 

 

 

 

 

(i) Find the possible value(s) of m. 

(ii) Find the coordinates of the point ( , )P x y . 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
3 
 

2 

 
(c) The diagram shows the graphs of the functions  y = e

1
2

 x

and  y = x . The region between 

these 2 functions and the bounds  x = 0 and  x = 2 has been shaded.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Calculate the exact area of the shaded region. 

 
     3 

 Question 14 continues on page 12  
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Question 14 (continued)  

(d) For the parabola with equation  16y = x
2

– 4x – 12: 
 
     (i)      Find the coordinates of the vertex. 

 
 
2 

      
     (ii)     Find the coordinates of the focus. 

 
1 

      (iii)    Find the equation of the directrix. 1 

 End of Question 14  
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Question 15 (15 marks) Use a separate writing booklet.  

(a) 
(i) At which points on the curve 

3

( ) 1
8

x
f x    can a normal be drawn with a gradient  

of  
2

3
 ? 

(ii) At which point on the curve ( )f x  will the normal be vertical? 

 
2 
 
 
 
1 
 

   

(b) The function ݂ሺݔሻ ൌ ଶ௫ି݁ݔ ൅ 1  has first derivative ݂ᇱሺݔሻ ൌ ݁ିଶ௫ െ  ଶ௫ andି݁ݔ2

second derivative  ݂ᇱᇱሺݔሻ ൌ ଶ௫ି݁ݔ4 െ 4݁ିଶ௫. 

(i) Find the value of x for which f(x) has a stationary point. 

(ii) Find the values of x for which f(x) is increasing. 

(iii) Find the value of x for which f(x) has a point of inflection and 

determine where the graph y = f(x) is concave upwards. 

(iv) Sketch the curve y = f(x)  for  െଵ

ଶ
	൑ 	ݔ ൑ 4. 

(v) Describe the behaviour of the graph for very large positive values of x. 

 

 
 
 
1 
1 
 
 
2 
 
2 
 
1 

 

(c) Solve the equation  4 cos
2
  = 6 sin  +  6    in the domain  0 ൑ ߠ ൑   .ߨ2

 

                                         
. 

3 

(d) Show that  1

n  + n + 1
= n + 1 – n  for all integers  n  1 . 2 

 End of Question 15  
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Question 16 (15 marks) Use a separate writing booklet.  

(a) A swinging gate is to be constructed from timber palings. It will require a support frame 

using 5 pieces of timber: AB, AD, BD, BC and CD. 

AB||CD and AD||BC. AB = CD = x metres. AD = BC = y metres. BD is 3 metres long. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     (i)       Find an expression for y in terms of x. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
1 

      (ii)     Show that the total length (L) of the timber pieces in the support frame is 

represented by  L = 2




x + 3 – x
2

+ 3
2 



. 

 
 
1 

      (iii)    The gate will have its maximum strength when the length of its support frame is 

maximised. For what value of x will the gate have maximum strength? 

      4 

  

Question 16 continues on page 15 
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Question 16 (continued)  

(b) In the diagram below: AD||BC , AE = AB, BAE = 30° , BCA = 83° , ACD = 34° , 
EBC = 138° . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     (i)      Prove that AB || DC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
2 
 

      (ii)     Prove that   3 

(c) 
The area bounded by the function  y = sec x +  1

sec x  , the y-axis and the line x = 1 is 

rotated about the x-axis. 
 
 
 
 
 
 
 
 
 
 
 

      (i)       Show that


 sec x +  1

sec x

2

= sec
2
 x +  cos

2
 x + 2 . 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 
     (ii)      Find the volume of the solid formed, given that: cos

2
x =  1

2
(cos 2x + 1) , 

                correct to 1 decimal place. 
 

3 

 
End of Paper 
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STANDARD INTEGRALS 

 

 dxx n    0 if,0;1,
1

1 1 


  nxnx
n

n  

 dx
x

1
     0,ln  xx  

 dxeax     0,
1

 ae
a

ax  

 dxaxcos     0,sin
1

 aax
a

 

 dxaxsin     0,cos
1

 aax
a

 

 dxax2sec     0,tan
1

 aax
a

 

 dxaxax tansec   0,sec
1

 aax
a

 

 
dx

xa 22

1
    0,tan

1 1   a
a

x

a
 




dx
xa 22

1
  axaa

a

x
  ,0,sin 1  




dx
ax 22

1
    0,ln 22  axaxx  




dx
ax 22

1
   22ln axx   

     

NOTE:   0,logln  xxx e  
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