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Section I – Non-linear relationships (41  Marks)  
 

1. State ‘function (F)’ or ‘not a function (N)’ for each of the following graphs.  4 

 a) 

 

b) 

 

 

      

 c) 

 

d) 

 

 

      

      

2. What is the equation of a circle with centre at the origin and radius of 3? 1 

   

   

3. Multiple Choice Question. The centre and radius of the circle (x + 1)2 + (y − 3)2 = 4 is: 1 

 (A) (1, −3), 4 (B) (−1, 3), 2  

      

 (C) (3, −1), 4 (D) (1, −3), 2  
   
4. Sketch the following functions and state the domain and range for each. 9 

 i) 𝑥𝑥2 + 𝑦𝑦2 = 9 ii) 𝑦𝑦 = 𝑥𝑥3 + 5  

 

  

 

  

  

 D:  D:   

 R:  R:   
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 iii) 𝑦𝑦 = 2𝑥𝑥 
    

 

 

 

 

 

   

   

   

 D:     

 R:     

   
5. 
 

Given 𝑦𝑦 = 2𝑥𝑥 , write the new equation if it is translated down 3 units, and then 
reflected in the 𝑦𝑦-axis. 

2 
 

   

   

   

6. (a) If 𝑔𝑔(𝑥𝑥) = 1
𝑥𝑥
 , find 𝑔𝑔(1) 1 

   

   

 (b) show that 𝑔𝑔(𝑥𝑥)−𝑔𝑔(1)
𝑥𝑥−1

= − 1
𝑥𝑥

 2 

   

   

   

   

   

   

7.  Given 𝑓𝑓(𝑥𝑥) = �
𝑥𝑥,                              𝑥𝑥 < −4

2𝑥𝑥 − 5,             − 4 ≤ 𝑥𝑥 ≤ 6
𝑥𝑥2,                           𝑥𝑥 > 6

 2 

 Evaluate 𝑓𝑓(2) + 𝑓𝑓(−3) + 𝑓𝑓(7)  
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8. The function 𝑓𝑓 is such that 𝑓𝑓(𝑥𝑥) = 4𝑥𝑥 − 1. The function 𝑔𝑔 is such that 𝑔𝑔(𝑥𝑥) = 𝑘𝑘𝑘𝑘2  

 Given that 𝑓𝑓�𝑔𝑔(𝑥𝑥)� = 12. Find the value of k. 2 

   

   

   

   

   

   

9.  For  𝑦𝑦 =
1

𝑥𝑥 − 1
+ 2  

 (a) Find any 𝑥𝑥 and 𝑦𝑦 intercepts. 2 

   

   

   

   

 (b) Write down the equation(s) of any asymptote (s). 2 

   

   

 (c) Hence, sketch the graph of  𝑦𝑦 =
1

𝑥𝑥 − 1
+ 2 . Showing the above features. 2 
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10. Solve  −2(𝑥𝑥 − 5)3 = 152 2 

   

   

   

   

11. What is the equation of the graph shown below. 1 

 

 

 

 

 

 

   
12.  
 

Water is poured at a constant rate into the container shown below. Draw a sketch of 
water depth against time. (Numbers are not required). 

1 
 

 
 

 
 

 

13.  Write the inverse function of 𝑦𝑦 = 2𝑥𝑥 − 3. 2 

   

     

    

    

    

14.  Show that the inverse of function of  𝑦𝑦 = 𝑎𝑎𝑎𝑎+𝑏𝑏
𝑥𝑥+𝑐𝑐

 is 𝑦𝑦 = 𝑏𝑏−𝑐𝑐𝑐𝑐
𝑥𝑥−𝑎𝑎

. 2 
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15. 
 

a) 
 

Suggest a restriction on the domain of 𝑦𝑦 = −√4 − 𝑥𝑥2 so that its inverse is a 
function. 

1 
 

   

   

   

   

 b) Sketch and clearly label the modified function and its inverse. 2 

 

 

 

   

   

   

 END OF SECTION I  
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Section II – Circle Geometry (17 marks)   
1.  
 

Given the following data in the figures below, fill in the spaces.  
 

2 
 

 

a) 
 
 
 
 
 
 
 
 

 

𝑂𝑂𝑂𝑂 = 𝑂𝑂𝑂𝑂 then 𝐴𝐴𝐴𝐴 =……………… 
 
 
 
 
 
 
 

 

 b)  

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a cyclic quadrilateral.  
 
∠𝐷𝐷𝐷𝐷𝐷𝐷 = …………………… 
 
 
 
 
 

 

2. 
 

Point O is the centre of the circle.  
Determine the values of x°, y°, and z°. No reasoning required. 3 

 

 

 
 

 

 
 
 
 
 
 
 

3. Find the value of the pronumerals. No reasoning required. 4 

 a) 

 

b) 

 

 

      

 c) 

 

d) 
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4. 
 
 
 
 

A, B, C and D are four points on the circumference of a circle. ABE and DCE are 
straight lines. 

Angle BAC = 25°. 

Angle EBC = 60°. 
 

 
 

 

 

 

 a)  Find the size of angle 𝐵𝐵𝐵𝐵𝐵𝐵. Give a reason for your answer. 2 

   

   

 b) Find the size of angle 𝐴𝐴𝐴𝐴𝐴𝐴.  1 

    

    

 c) Find the size of angle 𝐴𝐴𝐴𝐴𝐴𝐴.  1 

   

   

   

   

   

   

   

   

   

   

 Section II continues on page 10  

   

   

   

25°

60°

A

B

CD E

Diagram 
accurately drawn

NOT
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5. 𝐴𝐴𝐴𝐴𝐴𝐴 and 𝐴𝐴𝐴𝐴𝐴𝐴 are tangents to the circle, centre O.   

 𝐶𝐶 lies on the circumference of the circle.   

   

 

 

 

 i) Find the size of angle 𝑂𝑂𝑂𝑂𝑂𝑂 1 

    

    

    

 ii) Prove that 𝑦𝑦 = 2𝑥𝑥. Give reasons for any statements you make. 3 

    

    

    

    

    

    

    

   

   

   

   

   

   

   

   

 END OF EXAMINATION  
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