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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. 
 
Use the information and diagram provided below to answer questions 1 and 2. 
 
The following Venn diagram shows = {people at a party}, ={people who came in costume} and = {people who brought food}. 
 

 
 

1 One person from the people at the party is selected at random. Find ( ). 
  
 

A. 
1350 

   
 B. 

35 

   
 C. 

1342 

   
 D. 

3042 

   

2 One person from the people at the party is selected at random. Find ( | ). 
  
 A. 

1350 

   
 B. 

3042 

   
 C. 

1729 

   
 D. 

1730 
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3 Which one of the following straight lines is perpendicular to the line  2 + 4 = 0? 

  
 A. 2 4 = 0 

 B. + 2 4 = 0 

 C. 2 4 = 0 

 D. 2 + + 4 = 0 

  
 
 
 

4 The equation of the circle below is: 
 

 
  
 A. + ( 2) = 4 

 B. ( 2) + = 16 

 C. ( + 2) + = 16 

 D. ( 2) + = 4 
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5 What is the natural domain of the function = 1  ? 

  
 A. 1 

 B. > 1 

 C. 1 

 D. < 1 

   

6 Which of the following could be the graph of = log ( )? 
 

  
 A. 

 

B. 

 
     

 C. 

 

D. 

 
   

7 Simplify  3 × 43 × 4  using index laws.  

  
 A. 3 4  

 B. 3 2  

 C. 3 4  

 D. 3 2  

   

-6- 
 

8 Given that ( ) = 2 + 3 and ( ) = 5 + . Find the value of  so that: 
 ( ) = ( )  
 

  
 A. 2 

 B. 4 

 C. 8 

 D. 12 

   

9 It is given that ln = ln ln ln , where , , ,  > 0. Which of the 
following statements is true? 

  
 

A. = ln  

   
 

B. =  

   
 C. = 1 

   
 

D. =  

   

10 Which of the following functions has 3 8 as a derivative function?  

  
 A. 15  

   

 B. 15 8  

   
 C. 

12 8  

   
 D. 2  

 
 

 

 
 
 

 
End of Section I 
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Mathematics Advanced 

Section II Answer Booklet 

 

 

 

60 marks 
Attempt Questions 11-28 
Allow about 1 hour 45 minutes for this section 
 
 

Instructions  Answer the Questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

 Your response should include relevant mathematical reasoning 
and/or calculations 

 Extra writing space is provided at the back of this booklet.  
If you use this space, clearly indicate which question you are 
answering. 
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Question 11 (2 marks)  
   

Rationalise the denominator and simplify 2 32 2 + 3 completely. 
2 

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

 

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

 

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

 

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

 

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

 

  

Question 12 (4 marks)  
  
(a) Solve 2 = 32 1 

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

 

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

 

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

 

   

(b) Solve log = 4 1 

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

 

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

 

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

 

   

(c) Given that 3 log 2 log 128 = 4, find the value of . 2 

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

 

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

 

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

 

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

 

  
………………………………………………………………..………………... 
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Question 13 (3 marks)  
  
The probability distribution of random variable  is shown below. 
 

 1 2 3 4 5 ( = ) 0.1   0.4 0.2 
 
Find the values  and  if ( ) = 3.5 

3 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

  

Question 14 (1 mark)  
  
A farmer grows and sells mushrooms. The graph below shows  the revenue, in 
dollars, earned by the farmer selling  kilograms of mushrooms, and the cost , in 
dollars, of producing  kilograms of mushrooms. Calculate the number of kilograms of 
mushrooms the farmer must produce to break-even. 
 

 

1 

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

 

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

 

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

 

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

 

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

 

 
………………………………………………………………..…………………………. 
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Question 15 (4 marks)   

(a) Sketch the graph of = |3 2 | on the axis below showing all key features. 2 

 

 

 

  
 

 

(b) Sketch = 3 on the same set of axes above. 1 

   
   
(c) Hence, solve for  for which |3 2 | = 3. 1 

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

 
 

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

 

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

 

   

Question 16 (2 marks)  
   

Solve  
12 5 = 10. Round your answer to 3 significant figures. 2 

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

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

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

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

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

 
………………………………………………………………..………………………….  
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Question 17 (5 marks)  
  
In a dog park there are seven Labradors, twelve German Shepherds and three Beagles. 
Two dogs are selected at random without replacement. 

 

   
(a) Draw a tree diagram, including a list of all the outcomes, to represent the 

information. 
 

2 

  
 
 
 
 
 

 

   
(b) What is the probability of selecting two Beagles? 1 

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

 

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

 

   

(c) What is the probability that neither of the dogs selected are Labradors? 2 

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

 

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

 

   

 
 
 
 
 
 
 
 
 

 

-12- 
 

Question 18 (4 marks)  

Differentiate the following, with respect to . Leave your answer in simplest form.  

(a) = 4 7 + 3 2 

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

 

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

 

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

 

   

(b) = 8  5  2 

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

 

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

 

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

 

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

 

   

Question 19 (2 marks)  

Given that ( ) = 3 + 5 10, show that  lim ( + ) ( ) = 6 + 5 2 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 
………………………………………………………………..…………………………. 
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Question 20 (3 marks)  

Show that  + 3 =  3( + 2)2 + 3  
3 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 
………………………………………………………………..…………………………. 
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Question 21 (4 marks)  

(a) Show that the gradient of the curve = 3 43 2  at the point (2, 8)  3 

 is 4.  

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

   

(b) Hence, find the equation of the tangent at the point (2, 8). 1 

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

 

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

 

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

 

  
………………………………………………………………..………………... 
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Question 22 (7 marks)  
  
The displacement of an object in  over time  seconds is given by = (4 + 2) . 
 

 

(a) Find the initial displacement. 1 

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

 

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

 

   
(b) Find the initial velocity. 2 

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

 

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

 

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

 

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

 

   
(c) What was the instantaneous velocity after 3 seconds? 1 

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

 

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

 

   

(d) What was the average velocity for the first 3 seconds?  1 

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

 

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

 

   

(e) What is the acceleration after 1 second? 2 

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

 

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

 

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

 

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

 

  
………………………………………………………………..………………... 
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Question 23 (4 marks)  
A small segment of a circle has been removed as shown below. The circle has a centre 

 and radius 0.9 metres. The length of the straight edge  is also 0.9 metres. 
 

 
 

 

(a) Explain why  =  3 1 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

   
(b) What is the area of the shaded region? Answer correct to two decimal places. 3 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 
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Question 24 (2 marks)   
  
Three coins are tossed simultaneously. Determine the probability of getting at least 2 
heads. Explain your answer. 

2 

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

 

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

 

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

 

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

 

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

 

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

 

  

Question 25 (2 marks)  

The Richter scale for earthquakes is logarithmic. What is the difference in magnitude 
between the earthquake in Coral Sea and Coffs Harbour? Give you answer correct to 
the nearest whole number. 
 

Year Location Strength on Richter scale 
2015 Coral Sea Qld 5.5 
2018 Coffs Harbour NSW 4.2 

 

2 

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

 

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

 

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

 

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

 

 
………………………………………………………………..…………………………. 
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Question 26 (3 marks)  

Prove that  
cos1 + sin + 1 + sincos = 2 sec  3 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 
………………………………………………………………..…………………………. 
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Question 27 (5 marks)  
  
(a) Solve 2 sin 3 = 0 for 0 2 . Leave your solution in exact form. 

 
2 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

   

(b) Solve tan2 tan 2 = 0 for 0 2 . Round your solution to 2 
decimal places where necessary. 

3 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 

 

  
………………………………………………………………..………………… 
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Question 28 (3 marks)  
  
Three surveyors , , and  are observing a tower of height  situated on flat ground. 

 is due east of the tower,  is due south of it and  is somewhere between  and  on 
the line . The tower’s base is at  and its top is at . 
The angles of elevation of the top of the tower from , , and  are 17°, 20° and 24° 
respectively. Note that  is obtuse. 

 
 

 

Find the bearing of B from the base of the tower D. 3 
 
………………………………………………………………..…………………………. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

  
 

 
 

End of paper 
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Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Student Name: _________________________________________________ 

  

 Multiple Choice Answer Sheet 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 
Sample:  
 

 

If you think you have made a mistake, put a cross through the incorrect answer and fill in 
the new answer. 

 
 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate the correct answer by writing the word ‘correct’ and drawing an arrow as 
follows. 

 

 
 
 

 
 
























