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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 provided for Questions 1 to 10. 
 
1. What is the solution to the equation 3𝑥2 − 𝑥 − 5 = 0? 
 

 (A)       𝑥 = 1±√61
6

 

 (B)       𝑥 = 1±√37
6

 

 (C)       𝑥 = −1±√37
6

 

 (D)       𝑥 = −1±√61
6

 
  

 

 

 

 

2. Which type of relation is shown? 

  

 (A)      one to one 
 

 (B) one to many 
  

 (C) many to one 
 

 (D) many to many 
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3.  

 

 

 

 

What is the length of AB, correct to one decimal place? 
 

 (A)  13.0 cm 

 (B)  20.9 cm 

 (C)  21.6 cm  

 (D)  40.6 cm 

 

 

4.  The solution to 3𝑥+1 = 15, correct to two decimal places is: 
          

 (A)  1.21 

 (B)  1.46 

 (C)  1.36 

 (D)  1.84 

    

 

5. The solutions to the equation |𝑥
3 + 2| − 4 = 0 are:  

 (A)  𝑥 = 6 or  𝑥 = 18 

 (B)  𝑥 = −6 or  𝑥 = 18 

 (C)  𝑥 = −6 or  𝑥 = −18 

 (D)  𝑥 = 6 or  𝑥 = −18 
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6. The graph of 𝑦 =  𝑓 (𝑥) is shown below. 
 

 

 

 

 

 

 

 

Which graph could represent 𝑦 =  𝑓′(𝑥)? 
(A)                                                                    (B) 
 
 
 
 
 
 
        
 
 
 
 
 
 
 
(C)                                                                       (D)     
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7.  A sector of radius 12 cm subtends an angle of 60 at the centre. What is the value 
 of the perimeter P of the sector? 
 
 (A) (4 + 24) cm  
  
 (B) 744 cm  
  
 (C) 4 cm         
  
 (D) 720 cm 
 
 
 
 
 
8.    Find 𝑓′(−2) if  𝑓(𝑥) = √(𝑥3 + 12)3. 
 
 (A)  25 

 (B)  −72 

 (C)  −18 

 (D)  36 

 

 

9.  Given log𝑏 5 = 𝑎 and  log𝑏 2 = 𝑐, the value of log𝑏 100 is: 
 
 (A) 2𝑎 + 𝑐 

 (B)  2𝑎 + 2𝑐 

 (C)  2𝑎 − 2𝑐 

 (D)  2𝑎𝑐 

 
 
 
 
 
 
 
 




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10. The diagram below shows a curve passing through (-1,0),  (2,0) and (0, 4). 
 
 What is the equation of the curve? 
 
 

  
  
 (A) 𝑦 = (𝑥 + 1)2(2 − 𝑥) 
 (B) 𝑦 = 2(𝑥 + 1)2(𝑥 − 2) 
 (C) 𝑦 = −2(𝑥 + 1)2(𝑥 − 2) 
 (D) 𝑦 = −4(𝑥 + 1)2(𝑥 − 2)   
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

End of Section I 
 
 

 



St George Girls High School   
Year 11 – Mathematics Advanced – End of Course Examination – 2020  
 
 

− 8 − 
 

Section II   
 
71 marks 
Attempt Questions 11 – 32 
Allow about 105 minutes for this section 
 
Answer the questions in the spaces provided.  
Your answers should include relevant mathematical reasoning and/or calculations. 
Extra writing space is provided at the back of this booklet. 
               Marks 
 
Question 11  (2 marks)      
 

Simplify  
3𝑥2−𝑥−2

𝑥2−1
.  2 

…………………………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

Question 12  (2 marks)     
  
What angle does the line – 𝑥 + 4𝑦 + 12 = 0 make with the positive 𝑥 − axis?   2 
Round to the nearest minute. 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 13 (2 marks)  

Express (2√3 + 1)(2 − √3) in the form 𝑎 + 𝑏√3, where a and b are integers.          2 

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

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

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

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

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

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

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

 
Question 14  (2 marks) 
 
The sketch below shows the function 𝑦 = 𝑓(𝑥). On the same number plane draw 𝑦 = 𝑓(−𝑥).     2 
 
 

  
 
 
 
 
 

  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

y 

x 4 0 
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Question 15  (5 marks) 
 
Consider the functions 𝑓(𝑥) = 𝑥2 and 𝑔(𝑥) = 2𝑥 + 1. 
 
(a)     Find the composite function 𝑓(𝑔(𝑥)).          1 

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

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

 (b)    What is the domain of the composite function? 1 

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

 (c)    What is the range of the composite function? 1 

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

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

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

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

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

 (d)      For what values of 𝑥 is 𝑓(𝑔(𝑥)) = 𝑔(𝑥)?     2 

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

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

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

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

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

Question 16  (2 marks) 

Given that  cot 𝛽 = − 5
9
 , and that  sin 𝛽 < 0 find the value of  cos 𝛽 .      2 

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 17 (2 marks) 
 

Find the radius of the circle  𝑥2 − 4𝑥 + 𝑦2 − 2𝑦 − 2 = 0  in exact form. 2 

 

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

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

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

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

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

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

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



St George Girls High School   
Year 11 – Mathematics Advanced – End of Course Examination – 2020  
 
 

− 12 − 
 

Question 18 (5 marks) 
 
Find 𝑑𝑦

𝑑𝑥
  if: 

 
(a) 𝑦 = 10𝑥3 − 𝑥 + 7 1 
 
……………………………………………………………………………………………………………………………………. 

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

(b) 𝑦 = 1
(2−3𝑥)2 2 

    

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 

 
(c)  𝑦 = 3𝑥4√𝑥 − 1           2 

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 19 (3 marks) 
 

Prove 
tan 𝛼

sec 𝛼 − 1
−

tan 𝛼
sec 𝛼 + 1

= 2 cot 𝛼.      3 

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

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

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

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

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

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

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

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

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

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

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

Question 20  (2 marks) 

Graph 𝑦 = tan 𝑥 in the domain [− 𝜋
2

, 3𝜋
2

], showing all intercepts and asymptotes. 2 
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Question 21  (5 marks) 
 
Solve 
 

(a) log3𝑥3 = 6 2 

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

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

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

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

…………………………………………………………………………………………………………………………………… 

(b) log2(𝑥 + 2) − log2(𝑥 − 5) = 3. 3   

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

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

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

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

…………………………………………………………………………………………………………………………………… 

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

…………………………………………………………………………………………………………………………………… 

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 
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Question 22 (3 marks) 

Solve (sin 𝑥 + 2)(2 sin 𝑥 + 1) = 0 in the domain [0, 2𝜋].      3 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

…………………………………………………………………………………………………………………………………… 

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

Question 23 (2 marks) 

 
Find the values of 𝑘 for which the equation (𝑘 + 2)𝑥2 + 2𝑥 + 4 = 0 has no real roots.  2 
 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 
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Question 24 (4 marks) 
  
A function is defined by 𝑓(𝑥) = 2𝑥−1

3𝑥+2. 
(a) Show that  𝑓′(𝑥) = 7

(3𝑥+2)2 .          2 

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 (b) Hence, find the equation of the normal at the point where 𝑥 = −1.   2 
 (Leave your answer in general form) 
  
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 



St George Girls High School   
Year 11 – Mathematics Advanced – End of Course Examination – 2020  
 
 

− 17 − 
 

Question 25 (2 marks) 

Find the exact value of cot 330°. 2 

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

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

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

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

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

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

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

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

Question 26 (3 marks)  

Find the coordinates of the point on the curve 𝑦 = 𝑥2 − 2𝑥 − 8 at which the tangent is             3 
perpendicular to the line 𝑥 − 2𝑦 = 6.    

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 
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Question 27 (5 marks) 

 
A particle moves from rest at a point 𝐴 in a straight line, so that 𝑡 seconds after leaving 𝐴, its 
displacement, 𝑥 metres, is given by 𝑥 = 8𝑡2 − 𝑡4. 
 
Find: 
 
(a) the time(s) for the particle to come to rest and the displacement at these time(s). 3 

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

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

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

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

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

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

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

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

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

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

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

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

 (b) the distance travelled in the first 2 seconds.            2 

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 28 (3 marks) 
 

Using the method of first principles, find 𝑓′(𝑥) if  𝑓(𝑥) = 2𝑥2 + 3𝑥 + 6. 3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 29  (4 marks)  
 
A small tank of liquid which contains 𝐿 litres of a toxic chemical is being drained. 
The amount of chemical in the tank over time 𝑡 minutes, is given by: 
 
    𝐿 = 192 − 96𝑡 + 12𝑡2 
 
(a) At what rate is the chemical draining out of the tank after 6 minutes?   2 

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

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

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

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

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

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

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

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

 

(b) How long will it take for the tank to be completely empty?     2 
 
 

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 30  (4 marks)  
 
The intensity 𝐼 Watts/m2 of a sound of loudness 𝐿 decibels is given by the formula  
   

     𝐼 = 𝐼𝑜(10)
1

10 𝐿 
 
where 𝐼𝑜 = 10−12 Watts/m2 is the intensity of the Threshold of Hearing. 
 
 
(a)   Show that 𝐿 = 10(log10 𝐼 − log10 𝐼𝑜).        2 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

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

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

 
(b) Hence, find the loudness, in decibels, of noise at a Justin Bieber concert whose  2
 intensity is 1012 times greater that the Threshold of Hearing. 
 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 31 (3 marks)  
 
The shaded segment shown is formed by an arc BC of a circle radius 1.6 m, which              3   
subtends an angle of  4π

9
 radians at its centre A. 

 

 

 

 

 

 

 

 

Find the area of the shaded segment, correct to 3 significant figures. 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 32  (6 marks)  
 
The diagram below shows Jackie standing at B on level ground, whilst Fiona is standing 
2000 m away from Jackie at C on the same level ground. They both take the bearing and 
elevation of an aeroplane D at the same instant. Jackie finds the bearing is 3000T and the 
angle of elevation 250, whilst Fiona finds the bearing to be 2400T and the angle of elevation 
to be 220. 

 
(a) Complete the following diagram, showing all the information given.             1 

   
 

 
(b) Show that if the height DA of the plane is h metres, then  
   𝐴𝐵 = ℎ cot 250 and   𝐴𝐶 = ℎ cot 220     2 
 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

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

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

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

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

A 

B 

C 

D 

3000 
T 

2400 
T 

Not to scale 
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 (c) Show that if the height DA of the plane is h metres, then     3 

 

          ℎ = 
2000

(cot2250 + cot2220 − cot 250 cot 220)
1
2
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……………………………………………………………………………………………………………………………………. 
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……………………………………………………………………………………………………………………………………. 

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

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

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

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

 End of Assessment Task 
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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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Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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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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Section I 
 

Year 11  

Mathematics Advanced 
End of Course Examination 

2020 

Multiple-choice Answer Sheet - Questions 1 – 10 
Select the alternative A, B, C or D that best answers the question.  Fill in the response oval completely. 
 

Sample 2 + 4   =  (A) 2 (B) 6 (C) 8 (D) 9 
 

  A  B  C  D  
 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 
  A  B  C  D  
 
If you change your mind and have crossed out what you consider to be the correct answer, then indicate this 
by writing the word  correct  and drawing an arrow as follows: 
         correct 
 
  A  B  C  D  
 
 

1. A   B   C   D  

2. A   B   C   D  

3. A   B   C   D  

4. A   B   C   D  

5. A   B   C   D  

6. A   B   C   D  

7. A   B   C   D  

8. A   B   C   D  

9. A   B   C   D  

10. A   B   C   D  
 












































































