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GIRRAWEEN HIGH SCHOOL 
 

MATHEMATICS (ADVANCED) 
 

YEAR 11  
 

Yearly Examination 2023 
 
 
 

 
Year 11 Mathematics     September 2023 
 
Reading time: 10 minutes     Section I      5 marks 
        Section II  105 marks 
Working time: 120 minutes     TOTAL 110 marks 
 
Instructions: 
   

• Attempt ALL questions. 

• For Questions 1 to 5, colour in the bubble next to the letter corresponding to the correct 
response on your paper. 

• For Questions 6 to 12: 

o All necessary working should be shown in the space provided. 

o Marks will be deducted for careless or badly arranged work. 

o Board-approved calculators may be used. 

o Reference sheet with formulae is attached at the end of the paper. 

o Diagrams are NOT to scale. 
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Section I (5 marks) 
• Use the multiple-choice answer sheet for questions 1-5. 

 
 
1. What type of relation is shown by the graph on the right? 

 
 
(A)  One-to-one  

(B)  Many-to-one   

(C) One-to-many   

(D) Many -to many 

2. What is the value of cos x , given that  3tan
4

x = − , for 0 ?x π≤ ≤  

(A)     4
5

   

(B)     3
5

    

(C)  3
5

−   

(D)  4
5

−  
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3. For what values of k does the equation 2 6 3 0x x k− − = have real roots? 
 

(A) 3k ≥ −    

(B) 3k ≤ −    

(C) 3k ≤    

(D)  3k ≥  

 

4. The graph of 31y x= −  could be 

 
5. The domain of the graph of  2log 2 3y x= −  is: 

(A)  All real x , 
3
2

x >     

(B)  All real 3,  
2

x x ≠  

(C) 0x >    
 
(D) All real x . 
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Answers to Multiple Choice Questions  
 

 
    

 

 
 

Section II (105 marks) 
• Answer questions in the spaces provided. 
• Your responses should include relevant mathematical reasoning and/or calculations. 
• Extra writing space is provided at the back of this booklet. If you use this space, 

indicate in the writing space under the question and clearly write the question number 
on the extra writing space.  

 
 
Question 6 (15 marks) 
 

(a) Evaluate, correct to 3 significant figures:  
3

2 2

2.1 29
4.01 0.8

−

−
                 1 

………………………………………………………………………………………………..……...... 
 
………………………………………………………………………………………………………… 
 
(b) Expand and simplify:  (2 )(2 ) ( )x y x y y y x− + − −         2 

………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………………… 
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(c) Factorise the denominators and simplify:  2 2

3 2
5 6 2 8x x x x

−
− + + −

     3 

 

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

 

(d) Find the integers  and a b such that  4 3 21
7 3

a b= +
+

       3 

………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………….. 
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(e) Solve: 1 2 11
2 3 3y y

− = −                         3 

………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
 
(f) Use quadratic formula to find the x  intercepts of the parabola: 27 10 6y x x= − − + .Write your 

answer in the simplest surd form.          3 

   
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
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Question 7 (15 marks) 
(a)  Solve:  2 3 17x − =           2 

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

(b)  Find the domain and range of the function 225
16

y x= − − .      2 

………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
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(c)  Test whether 5( ) 21f x x x= −  is an even function, odd function or neither.   2 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………….. 
(d)  The graph below shows the curve ( )y f x= . On the same set of axes, sketch ( 3)y f x= −  

showing all important features.         3 
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(e) Given ( ) 3 2f x x= +  and ( ) 7g x x b= + , where b is a constant. 

(i) Find expressions for  

(I)  ( ( ))g f x .            2 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
(II) ( ( ))f g x .            2 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 

(ii) Hence find the value of b so that ( ( )) ( ( ))g f x f g x=  for all x .     2 

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

………………………………………………………………………………………………………….. 
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Question 8 (15 marks) 

(a) Consider the piece-wise defined function 

  
2

2

1,   for   1
( )

4 ,  for    1 
x x

f x
x x

 − ≤= 
− >

 

(i) Find (2) (0)f f+                 1 

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

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

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

(ii) Find the value of x − intercepts of ( )f x .              2 

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

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

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

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

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

(iii) Sketch the function showing all intercepts with the axes.           3 
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(b) Find the equation of the line AB , given that 60ABO∠ = ° . Write your answer in gradient-

intercept form.           2 

   

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

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

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

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

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

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

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

 

(c) A circle has the equation 2 2 5 3 1 0x y x y+ − + − = . Find the radius and centre of the circle. 3 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………. 
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(d) Show that the three lines given by the equations 3 5 7 0,  2 2 0,  and x y x y+ + = + + =  

     2 9 0x y− + = are concurrent.             4 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………. 
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Question 9 (15 marks) 
(a) (i) Differentiate 22 8 3x x− +  from first principles.             3 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
    (ii) At what point on the curve is the tangent parallel to the x − axis?                      2 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
(b) Differentiate: 
 (i) 5 320 4 11 11y x x x= − + −                            2 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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(ii) 7
2 x

            2 

 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………. 
(iii) 2 4(3 2 )y x x −= +            2 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
(iv) 3 5(4 3 )y x x= −            2 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………. 
 

(v) 
2 16

3 5
xy

x
−

=
−

           2 

 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
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Question 10 (15 marks) 
 
(a) Solve: 
             

(i) 
41 243

3

x−
  = 
 

                     2

             
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
 
(ii) log (5 6) 2 loge ex x− =           2 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………….  
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
(b) Given that 5log 3 0.68=  and 5log 4 0.86= . Find:      2 
(i) 5log 0.75  
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……... 
 
(ii) 5log 20             2 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
 
 
 



Girraween High School 2023 Year11 Mathematics (Advanced) Yearly Examination        Page 16  
 

(c) Find the equation of the normal to the curve 4 1xy e += at the point where 1
4

x = − . Write 

 answer in gradient intercept form.                        3 
 
.………………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 

(d)The population of a city is given by 0.02435000 tP e= where t  is time in years. 

(i) Find the population after 10 years.         2 

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

(ii) Find when the population will reach 200 000?       2 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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Question 11 (15 marks) 
 
 

(a) Using exact values, show that sin 2 2sin cosθ θ θ=  when 225θ = °    3 

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

          ……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
(b) Prove: cot tan cos sececθ θ θ θ+ =        3 

  
 ………………………………………………………………………………………......... 
 
 ………………………………………………………………………………………......... 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ………………………………………………………………………………………......... 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
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 (c) Solve for 0 360θ° ≤ ≤ ° . 

(i) 24cos 1θ =          3 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 

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

(ii) 
1tan 2
3

θ =          3 

………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
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(iii) 23sin 5sin 2 0θ θ− + =         3 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
………………………………………………………………………………………….. 
 

 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
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Question 12 (15 marks) 
 

(a) A is the centre of a circle of radius 4 cm and B and C are endpoints of a chord. 

Find the exact area of: 

  

(i) the ABC∆ .           1 

…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
(ii) the minor sector ABC  .         2 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
………………………………………………………………………………………………… 
 
(iii) the shaded minor segment.          2 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………. 
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(b) A conservationist observes the angle of elevation of the top of a tree, which is  h metres tall,  

     from two positions. From a point X, due south of the tree, it is 20°  and from point Y, due east 

     of the tree, it is 28° .The distance XY is 500 m. 

 
(i) Write expressions for XZ and YZ in terms of h .     2 

………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
(ii) Calculate the value of h .        2 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
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(c) In the diagram a yacht sails 640 metres from point P to point A  on a bearing of  

  050° . It then sails 960 metres from point A  to point B  on a bearing of 120° . 

 
(i) Show that 110PAB∠ = ° .        2 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 

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

 

(ii) Find the distance of point B from point P correct to the nearest metre.  2 

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

 ………………………………………………………………………………………… 
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(iii) Find the bearing of point B from point P correct to the nearest degree.  2 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 

End of Examination 
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Extra Writing Space. Clearly write the question number. 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 

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

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

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

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

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

 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
…………………………………………………………………………………………………………. 
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Extra Writing Space. Clearly write the question number. 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
 
………………………………………………………………………………………………..……...… 
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	 Attempt ALL questions.

