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General 
Instructions 

• Reading time – 5 minutes 
• Working time – 2 hours  
• Write using black pen  
• Calculators approved by NESA may be used  
• A separate reference sheet is provided  
• For questions in Section II, show relevant 

mathematical reasoning and/or calculations 
 

Total marks: 100 Section I – 5 marks  
• Attempt Questions 1–5  
• Allow about 7 minutes for this section  

Section II – 80 marks  
• Attempt Questions 6-9  
• Allow about 1 hours and 53 minutes for this section 

 



 
The answers to all questions are to be returned in separate stapled bundles, clearly marked 
with Question 6, Question 7, etc., with your student number.  

        
Section I - Multiple Choice. Answer on the Multiple Choice Sheet provided. 
 
Question 1 

 
What is the domain of 𝑓(𝑥) = log![(𝑥 − 2)(𝑥 − 1)]? 
 
A. 1 ≤ 𝑥 ≤ 2 
B. 1 < 𝑥 < 2 
C. 𝑥 ≤ 1 or 𝑥 ≥ 2 
D. 𝑥 < 1 or 𝑥 > 2 

 
Question 2 
The graph of the function 𝑦 = 𝑓(𝑥) is shown below. 

 

 
Which if the following could be the graph of the derivative function 𝑦 = 𝑓"(𝑥)? 
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Question 3 
 
In a raffle, 30 tickets are sold and there is one prize to be won. What is the probability that someone 
buying 6 tickets wins the prize?  
 
  
A. #

$%   B. #
&   C. #

'  D. #
(   

 
Question 4 
 
What is the solution of 5) = 4? 
 

  
A. 𝑥 = *+,! (

*+,! '
  B. 𝑥 = (

*+,! '
  C. 𝑥 = *+,! (

'   D. 𝑥 = log! 7('8 
 
 

 
Question 5 
 
What are the solutions of    √3 tan 𝑥 = −1   for  0 ≤ 𝑥 ≤ 2𝜋 ?  
 

 
A. -.

$  and (.$  
 

B. -.
$  and '.$  

 
C. '.

&  and /.&  
 

D. '.
&  and ##.&  
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Section II – Start each question on a new page. 
 
Question 6 (20 Marks)   START A NEW PAGE                      Marks 
 
(a) Solve cos(2𝑥 − 10°) = −0.4, for 0% ≤ 𝑥 ≤ 180%, to the nearest minute.    3 

 
 

(b) Solve 3 sin- 𝜃 − 2 cos- 𝜃 = 1 for 0% ≤ 𝜃 ≤ 360%, to the nearest minute.    3 
 
 

(c) Simplify 

(i) log#% 𝑥' + 3 log#% 𝑥(                1 
   

(ii) log0 1 − log0 𝑎1          1 
 
(d)       Solve K)$ − 2K ≤ 4           2 
 
(d) Differentiate the following with respect to x         

                       
(i) 𝑦 = 3𝑥' − 𝑥$ + 2          1 

(ii) 
L
√M!             1 

 
(iii) 𝑦 = 𝑒$) + 𝑒2-)          1 

 
(iv) 𝑓(𝑥) = 𝑥$√6𝑥- − 3𝑥          3 
 

 

 
(e) A curve C has equation  𝑦 = $

('2$))"  ,    𝑥 ≠ '
$.    The point P on C has x-coordinate 2.  4 

Find the equation of the normal to C at P in the form ax + by + c = 0, where 
a, b and c are integers. 
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Question 7 (20 Marks)    START A NEW PAGE           Marks 
 

(a) Charles has a slice of cake; its cross-section is a sector of a circle, as shown in Figure 1.  
The radius is r cm and the sector angle is  .& radians. He wants to give half of the slice to Jan. 
He makes a cut across the sector as shown. 

 
 
 
 
 
 

Show that when they each have half the slice, 𝑎 = 𝑟Q
.
&      4 

 
 
 

(b) Given that 𝑎 and 𝑏 are positive constants, solve the simultaneous equations:   3 
 

𝑎 = 3𝑏 
 

log$ 𝑎 + log$ 𝑏 = 2 
     

   Express 𝑎 and 𝑏 in exact form.  
 
(c) The value, in dollars ($) of Bob’s car can be calculated from the formula: 

 
     𝑉 = 17 000 𝑒2%.-'6 + 2000𝑒2%.'6 + 500 
 
where 𝑡  is the age of the car in years. 
 
(i) Find the value of the car when 𝑡 = 0.       1 

 
(ii)  How long will it take for Bob’s car to be valued at $9500?     4 
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(d)       The shape BCD shown below is a design for a logo. 

 

 
The straight lines DB and DC are equal in length. The curve BC is an arc of a circle with  
centre A and radius 6 cm. The size of ÐBAC is 2.2 radians and AD = 4 cm. 

 
Find 

 
(i) the length of the arc BC to 1 decimal place.  1 

 
(ii) the size of ÐDAC, in radians to 3 significant figures,           1  
 
(iii) the perimeter of the logo design, to the nearest cm               2 
 

 
(e)       A section of rainforest is to be designated for a species count. The shape is shown below. The bearing 

of landmark A from landmark O is 248% 𝑇 and is 24 km in distance. The distance from landmark A to 
B is 40 km and from landmark B to O is 35 km. 

 
 

 
(i) Find the size of ∠𝐴𝑂𝐵 to the nearest degree.       1 

 
(ii) Hence, calculate the area of this section of the rainforest to the nearest square kilometre. 1 

 
(iii) Copy the diagram and hence find the size of the bearing of landmark O from landmark B? 2 
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Question 8 (20 Marks)     START A NEW PAGE   Marks 
 

(a) (i) On the same system axes sketch the graphs of      3 
 

𝑦 = 𝑥(4 − 𝑥) 
 
    and  𝑦 = 𝑥-(7 − 𝑥)  
 
(ii) Find the point(s) of intersection, which contain coordinates that are entirely positive.        3 
 Leave your answer(s) in exact form. 

 
 
 
(b) Consider the function 𝑓(𝑥) =  𝑙𝑜𝑔!𝑥. 
 

 
(i) Sketch on the same number plane the graph of the curves 𝑦 = 𝑓(𝑥) and 𝑦 = −𝑓(𝑥). 2 
 
(ii) State the domain of the function 𝑦 = 𝑓(−𝑥), giving your answer in interval notation. 1 
 

 
 
 
(c) The velocity 𝑣 m/s of a particle moving along the x axis at the time 𝑡 seconds is given by  

𝑣 = √𝑡
1 + 𝑡- 

 
(i) Find an expression for the acceleration of the particle.     2 
 
(ii) Find when the acceleration of the particle is zero.      2 

 
 
 
 
(d) A packet of lollies contains 5 red lollies and 14 green lollies.      2 

Two lollies are selected at random without replacement.  
What is the probability that the two lollies are of different colours?      
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(e) There are 180 students at a college following a general course in computing. Students on  
this course can choose to take up to three extra options.  
 
112 take systems support (SS),  
70 take developing software (DS),  
81 take networking (NW),     
35 take developing software (DS) and systems support (SS),  
28 take networking (NW) and developing software (DS),  
40 take systems support (SS) and networking (NW),  
4 take all three extra options. 
 
The distribution of student choices is shown in the Venn diagram below. 

 
 

(i) Use the information above to find the  2 
        values  of a and b as given in the Venn  
        diagram.       
 

A student from the course is chosen at random.  

(ii) Find the probability that this student   1
 takes none of the three options.  
           
(iii) Find the probability that this student   2
 takes networking only given that the  
 student takes either networking or systems 
 support but not both.    
  

 
 
 
 
 

 
Question 9 (20 Marks)    START A NEW PAGE              Marks 

 

(a) Prove that sec- 𝑥 + sec 𝑥 tan 𝑥 = #
#2789)          3 

 
 
(b) A radioactive isotope of Curium has a half-life of 163 days. Initially there are 10 mg of Curium in a 

container.   
The mass M(t) in milligrams of Curium, after t days, is given by 𝑀(𝑡) = 𝐴𝑒2:6, where 𝐴 and 𝑘 are 
constants. 
  
(i) State the value of A.           1  

 
(ii) Given that after 163 days only half of the initial Curium remains, find the value of k.  2 

 
  

a 11 

4 

31 

17 

36 b 

SS DS 

NW 
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(c)       Let 𝑓(𝑥) = log! 𝑥  and 𝑔(𝑥) = 𝑥- + 1. 

(i) Find the rule for h, where ℎ(𝑥) = 𝑓(𝑔(𝑥))       1 
 

(ii)  Show that  ℎ(𝑥) + ℎ(−𝑥) = 𝑓 7c𝑔(𝑥)d-8       2 
 

 

(d)       Let 𝑓(𝑥) = -
) 

(i) Sketch the graph of 𝑦 = 𝑓(𝑥) showing all important features.    2 

(ii) If (𝑝, 𝑞) is any point on the graph of 𝑦 = 𝑓(𝑥) show that the equation of the               2 
tangent to 𝑦 = 𝑓(𝑥) at this point can be written as 𝑝(𝑝𝑦 − 2) = −2𝑥 + 2𝑝. 

(iii) Hence, or otherwise, find the coordinates of the points on the graph of 𝑦 = 𝑓(𝑥)   3	

such that the tangents to the graph at these points intersect at  ( "
#
, $
#
 ).   

 
(e) An egg marketing company buys its eggs from farm A and farm B. Let p be the proportion of eggs  
 that the company buys from farm A. The rest of the company’s eggs come from farm B. Each day,  
 the eggs from both farms are taken to the company’s warehouse. 

  Assume that !
"
 of all eggs from farm A have white eggshells and 15 of all eggs from farm B have   

 white eggshells. 

(i)      An egg is selected at random from the set of all eggs at the warehouse.    1 

               Find, in terms of p, the probability that the egg has a white eggshell.   

Another egg is selected at random from the set of all eggs at the warehouse. 

  (ii)         Given that the egg has a white eggshell, find, in terms of p, the probability that it came   2
  from farm B.  

  (iii) If the probability that this egg came from farm B is 0.3, find the value of p.     1 

 
 
 

END OF EXAMINATION 
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Trigonometric  
Functions 

          

Calculus           

MCQ           
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/85 
 
 

 




































