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Section I 
 
8 marks 
Attempt Questions 1 – 8 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1 – 8. 

 
 
1 A survey of 20 students in a class asked whether students took Art (A) or Business Studies (B). 

The responses are represented in the Venn Diagram below. If a student is chosen randomly, 

find !(# ∩ %). 
 

 

 

 

 

 

 

 

 

   

A. !
" 

B. #
$% 

C. #
!% 

D. !&
$% 

 

2 Peta and Quinn fly out of Rayburn at the same time. In the first two hours, Peta flies 360 km on 

a bearing of 330° and Quinn flies 480 km on a bearing of 080°.  
 

 How far apart are they after two hours (correct to the nearest kilometre)? 

 

 
 

A. 548 km 

B. 692 km 

C. 360,000 km 

D. 478,202 km 
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3 Which of the following is NOT an even function? 

 

A. +(,) = (, − 2)$ 

B. +(,) = −|,| 

C. +(,) = cos 3, 

D. +(,) = 4' + 4(' 

 

 

 

4 A function +(,) at the point , = 6 has the properties: +(6) > 0, +)(6) < 0, +))(6) > 0.  

 Which of the following represents the graph at 6? 
 

A.          B.   

 

 

 

 

 

 

 

 

C.         D.    
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5 Which is the simplified form of   
! "#$! %	'	!
( )*+%  ? 

 

A. 				!* tan# 

B. − !
* tan# 

C.     
!
$ tan# 

D. − !
$ tan# 

 

 

6 Which of the following gives the domain and range of ? = $
'!+* ? 

 

A. Domain:	(−∞,∞)    Range: (	0,∞) 

B. Domain: (−∞,∞)    Range: (	0, !	$	] 

C. Domain: (−∞,−2) ∪ (−2,2) ∪ (2,∞)       Range: (	0	, !$	] 

D. Domain: (−∞,−2) ∪ (−2,2) ∪ (2,∞)       Range: [	!$ 	 , ∞) 

 
 

7 Find the 10th term of the arithmetic series √3 + √2, 2√3, 3√3 − √2,… 

 

A. 10√2 − 8√3 

B. 10√3 + 10√2 

C. 10√3 − 8√2	 

D. 10√2 + 8√3 
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8 If the following is a graph of ? = +(,), which of the following represents ? = −+('* + 1)? 

 
 

A.           B. 

     

 

C.            D. 

     

End of Section I 
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Mathematics Advanced 
 

Section II Answer Booklet 
 

 

72 marks 

Attempt Questions 9 – 16 

Allow about 1 hour and 45 minutes for this section  

 
 

 

Instructions: 
• Write your Student Number at the top of the page where indicated. 

• Answer the questions in the spaces provided.  These spaces 
provide guidance for the expected length of response. 

• Your responses should include relevant mathematical reasoning 
and/or calculations. 

• Extra writing paper is available. 
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Question 9 (9 marks)   

 

a) Differentiate the following with respect to ,:      

(i) +(,) = ,$ + !
'       1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(ii) ? = 4$'(5, − 2)&    [You do not need to simplify your answer]    2 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

b) Evaluate the following integral:        3 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

c)   Give an expression for log- J
-!
"*K in terms of , and ?, given that , = log-3 and ? = log-6.  3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

………………………………………………………………………………………………………..  
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Question 10 (9 marks)   

 

a) Give the gradient of the normal to the curve ? = '
!+'  at the point J1, !$K   2 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 
 

b)  Solve the equation  tan$(2,) − 1 = 0  over the domain 0 ≤ , ≤ O.                 3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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c) (i) Describe, in words, the graph of ,$ − 6, + 8 + ?$ + 2? = 14.                                           

 S3 

 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

  

 (ii)  Give the domain of the graph in part (i) 1 

 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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Question 11 (10 marks)   

 

a) Solve the inequation   ,$ − 12, ≥ −35       2 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

 

b) A geometric series has R! = 2 and R. = − .*
$*& . Calculate the limiting sum of the series.  3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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c) (i) Differentiate +(,) = (2," + 7). with respect to ,. 1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 (ii) Hence, or otherwise, find an expression for  1 
   

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

d) Below is a sector of a circle with centre O and radius 5.4 cm. The area of ∆OPQ is 7.29 cm$. 
Calculate the exact area of the sector OPQ.                3 

 

 

 

 

 

 

 

 

 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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Question 12 (8 marks)  

 

For the following questions, the function ℎ(,) = +(Z(,)).  
 

(i)  Given that +(,) = −,$ − 8, and Z(,) = −,$, show that ℎ(,) = −,* + 8,$	  1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(ii) Find and determine the nature of any stationary points for ? = ℎ(,).  3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

(iii) Sketch ? = ℎ(,) on the domain	[−2, 3], showing intercepts and stationary points.  3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iv) Give the range of ℎ(,) in the given domain.      1 

 

………………………………………………………………………………………………………..  
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Question 13 (9 marks)   

a) Using your knowledge of graph transformations, sketch the curve ? = − !
'+$ + 1	in the box 

below. Show all key features.    3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Use the trapezoidal rule with 2 trapeziums to approximate the area between the curve            

								? = (sin ,)$ and the , −axis between , = /
. and , = /

&. Give your answer in exact form.     3 
 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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c) Calculate the shaded area bounded by the graphs ? = √,, ? = −2, + 3 and the ?-axis.  

Note that the graphs intersect at , = 1.                 3 

 
……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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Question 14 (8 marks)   

 

a)  The spinner below is spun twice and the sum (,) of the two numbers spun is listed. 

 

 

  

 

 

 

 

The probability distribution table for this event appears below. 

 

, 2 3 4 5 6 

\(,) 1
4 3$ 5

18 $ 1
36 

 

 

 

 

 

(i) Show that ] = !
0          1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(ii) Calculate the standard deviation of the distribution, showing all working.  3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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b) Below is the graph of a function in the form +(,) = 6 sin[^(, + _)] over the domain [0, 2π].  
 

(i) Use your knowledge of graph transformations to find the values of 6, ^ and _.  3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

(ii) By sketching the line Z(,) = '
$ − 2 onto the graph, state the number of solutions for     

      +(,) = Z(,)	over the domain [0, 2O].       1 
 

……………………………………………………………………………………………………….. 
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Question 15 (9 marks)   

 
a) The diagram below shows the frame of a massive window, in the form of a semi-circle atop a 

rectangle. The perimeter of the window frame (which does not include BC) is 20 metres. Let the 

interval AD be , metres. 

 
 

(i) Find an expression for CD in terms of ,        2  
 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(ii) Hence show that the total area of the frame is given by # = 10, − '!
$ J1 +

/
*K  1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(iii)   Find the exact value of , which gives the maximum possible area of the window frame. 3 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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b) (i)  An experiment involves events A and B. !(#|%) = 0.18, !(#) = 0.4	and !(%) = 0.3. 
      Calculate !(# ∩ %).           2 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

(ii) Explain whether or not events A and B are independent.      1 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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Question 16 (10 marks)   

 

a) Find the value of a for the following integral, given that a > 0.     3 

 

b (a + 3,)	c,
1

!
=
13
2

 

 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 
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b) Taylor deposits $8400 at the beginning of each quarter into an annuity, which earns 8% p.a. 

interest, compounding quarterly. 

  

(i) The total value at the end of the investment is $260	655. 

By first building a series, calculate the number of deposits she has made.   4 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

 

Question 16b continues on the next page. 
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(ii) Use the table below to calculate the single amount that Taylor could invest now to end 

up with the same amount at the end of the investment.        1 

 

The table gives the present value of $1 invested at given interest rates for given periods. 

 
 

……………………………………………………………………………………………………….. 

 

……………………………………………………………………………………………………….. 

 

 

 

 

 

 

Question 16 continues on the next page  
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c) The diagram shows the graph of a function ? = +)(,). On the same diagram, sketch a   

     possible graph of ? = +(,).   2 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Paper 
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