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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. 

 

 

1 What are the solutions of the equation |3𝑥 − 5| = 10 ? 

 

(A)   𝑥 =  −5 , 15  

(B)   𝑥 =  −5 , 5 

(C)   𝑥 =  −1
2

3
 , 5 

(D)   𝑥 =  −5 , 1
2

3
 

 

 

2   The diagram shows the triangle PQR where  

PQ = 11 cm, PR = 18 cm and 40PRQ   .

 Which expression correctly gives the value  

of sin ?  

 

(A)  
18

11sin 40
 

(B)   
11

18sin 40
 

(C)   
11sin 40

18


 

(D)   
18sin 40

11


 

  

11 cm 18 cm 

40  

P 

R Q 
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3 Evaluate log3 17    correct to 2 decimal places.  

 

(A)    0.39 

(B)    1.23 

(C)    2.57 

(D)    2.58 

 

 

4 The function 𝑦 = 𝑓(𝑥) is defined as: 𝑓(𝑥) = {1 − 𝑥2             𝑥 ≥  0
𝑥2 + 1              𝑥 < 0

 

 

What is the range of 𝑓(𝑥) ? 

 

(A) 𝑦 ≤ −1 , 𝑦 ≥ 1 

(B) all real 𝑦 

(C) 𝑦 < −1 , 𝑦 ≥ 1 

(D) −1 ≤ 𝑦 ≤ 1 

 

 

5 What is the value of 𝑥  if 8𝑥+3 =  43𝑥−1 ? 

 

(A)  
7

3
 

(B)   2  

(C)   
29

3
 

(D)   
11

3
 

 

 

6 Solve  𝑠𝑖𝑛𝜃 =  
1

√2
  , 0° ≤ 𝜃 ≤ 360°  

 

(A)   45 , 135   

(B)   135 , 225   

(C)  225 , 315   

(D)   315 , 45    
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7 Simplify 
𝑥3 + 𝑥

𝑥
 

 

(A)  𝑥2 + 1 

(B)   𝑥2 + 𝑥 

(C)   𝑥3 + 1 

(D)   𝑥3 

 

 

8 What is the solution to the equation   √𝑥 = √27 +  √75  ? 
 

(A)    𝑥 = √3 

(B)    𝑥 = 3 

(C)   𝑥 = 24 

(D)   𝑥 = 192 

 

 

9 Solve 𝑥2 + 6𝑥 + 2 = 0 

 

(A)  𝑥 = 3  𝑜𝑟  2 

(B)   𝑥 =  −5.65  𝑜𝑟 − 0.35  

(C)   𝑥 =  −4.33  𝑜𝑟  1.67 

(D)   𝑥 = 6  𝑜𝑟  2 

 

 

10 Which expression is equivalent to 4 + log2 𝑥 ? 

 

(A)   log2(2𝑥) 

(B)   log2(16 + 𝑥) 

(C)   4log2(2𝑥) 

(D)       log2(16𝑥) 

 

 

 

 

 

End of Section 1 
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Section II 

 

60 marks 

Attempt Questions 11–14 

Allow about 1 hour and 45 minutes for this section 

 

Answer each question in the appropriate writing booklet. Extra writing booklets are available. 

 

In Questions 11–14, your responses should include relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (15 marks) Use a SEPARATE writing booklet.  

 

(a) Differentiate  𝑦 = 3𝑥2 + 1  by first principles.     2 

 

(b) Differentiate: 

 

(i)  𝑦 = 6𝑥2 + 8𝑥         1 

 

(ii) 𝑓(𝑥) =  (−3𝑥 + 6)(6𝑥2 − 5)      2 

 

(iii) √2 −  𝑥
4

         2 

 

(iv) 
3𝑥4

𝑥 + 2
          2 

 

(c) Given  𝑔 =  4𝜋𝑟2 + 2𝑟 − 10  ,  differentiate 𝑔 with respect to r   1 

 

(d) Find the equation of the normal to the curve 𝑓(𝑥) =
1

3
𝑥3 + 𝑥2 − 2𝑥−2  3 

at the point ( 1  , 2 ) in general form. 

 

(e) The tangent to the parabola 𝑦 =  3𝑥2 + 4 at a point P has a gradient of −3. 

  Find the coordinates of P        2 

 

 

 

 

End of Question 11  
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Question 12 (15 marks) Use a SEPARATE writing booklet. 

 

(a)   The line 𝑙 passes through the point 𝑃 (– 3, 4) and has equation 𝑥 –  3𝑦 +  15 =  0. 

      The line 𝑘 passes through the point 𝑄 (−3, – 5) and has equation 4𝑥 –  3𝑦 –  3 =  0 

The two lines 𝑙 and 𝑘 meet at point 𝑅 

 

 
 

(i) Show that the coordinates of the point 𝑅 is (6, 7).    2 

 

(ii) Hence, find the area of triangle 𝑃𝑄𝑅.      2 
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(b) The diagram shows the triangle ABC. The coordinates of A are (0,6) , the coordinates 

of B are (3,0) and the coordinates of 𝐶 are (15, 6). BC is perpendicular to AB. 

AC is parallel to the x-axis. 

 

 

 

 

 

(i) Find the gradient of 𝐴𝐵       1 

(ii) Show that the equation of 𝐵𝐶 is 𝑥 − 2𝑦 − 3 = 0    1 

(iii) Find the length of 𝐵𝐶. 

  Express your answer in exact form, simplified if necessary.   2 

(iv) Find the size of ∠𝐴𝐶𝐵, correct to the nearest degree.   2 

(v) Find the perpendicular distance from the point 𝐷 (5, −3) to 𝐵𝐶. 

Express your answer in exact form, simplified if necessary.   1 

(c)   The diagram shows the graphs 𝑦 = 𝑠𝑖𝑛𝑥 and 𝑦 = 𝑐𝑜𝑠𝑥 + 1 for 0° ≤ 𝑥 ≤ 360° 

 

 

 

 

 

 

 

   

(i) State the coordinates of the point 𝐴.       1 

(ii) Determine the coordinates of the point 𝐵.      1 

(iii) Let 𝑑 be the vertical distance between the two graphs when 𝑥 = 30°  2 

Find the exact value of 𝑑.      

                                End of Question 12 

30 90   180 270 360 
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Question 13 (15 marks) Use a SEPARATE writing booklet. 

 

(a) Given  𝑓(𝑥) = {
𝑥3           ,     𝑥 > −2
2 − 𝑥     ,   𝑥 ≤ −2

  

(i) Find 𝑓(−5)         1 

(ii)  Find 𝑓(4) + 𝑓(−2)        1 

 

(b)  Show that 𝑥 =  𝑦2 is not a function.       1 

 

(c) State the domain of  𝑦 =  
𝑥

𝑥 + 2
 .       1 

 

(d) Show that 𝑓(𝑥) =  4𝑥5 + 𝑥2 is not an odd function.     1 

 

(e)  Given 𝑓(𝑥) =  𝑥2 + 2𝑥 − 8 

(i) Sketch the graph of 𝑓(𝑥) showing all intercepts.    3 

 

(ii) Find the equation of the axis of symmetry.     1 

 

(iii) Hence or otherwise, find the minimum value of 𝑓(𝑥) =  𝑥2 + 2𝑥 − 8 . 1 

 

(f) Sketch the graph of 𝑦 =  
1

𝑥 + 3
  .       2 

  

(g)  Write the equation of the graph shown below     1 
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(h) The diagram shows the graphs 𝑦 = −𝑥2 + 4 and 𝑦 = 2𝑥 .    2 

 

 

Write down the inequalities that together describe the shaded region. 

 

 

 

 

End of Question 13  
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Question 14 (15 marks) Use a SEPARATE writing booklet. 

 

(a)   In the diagram, ABCDEF is a regular hexagon, with diagonal BD shown.  

 

 
 

(i) Show that ∠BCD =120°       1 

 

(ii) Find the size of ∠BDC. Give reasons for your answer.   2 

 

 

(b)   In the diagram 𝐴𝐵𝐶𝐷 is a trapezium such that ∠𝐶𝐵𝐴 = ∠𝐵𝐴𝐷 = 90°  

𝐸 is a point on 𝐴𝐵 such that 𝐸𝐵 =  𝐷𝐴 and ∠𝐸𝐶𝐷 = ∠𝐸𝐷𝐶  

 

 
 

(i) Prove that triangle 𝐴𝐸𝐷 is congruent to triangle 𝐵𝐶𝐸.   2 

 

(ii) Let ∠𝐸𝐷𝐴 = 𝑥 

Show that ∠𝐷𝐸𝐶 is a right angle.      2 
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(c)  In the diagram 𝐴𝐵𝐶𝐷 is a trapezium with 𝐴𝐵 ∥ 𝐷𝐶 .    3 

𝐸 is a point on 𝐴𝐷 such that 𝐸𝐴 =  9𝑐𝑚 and 𝐸𝐷 =  4 𝑐𝑚. 

The line from 𝐸 which is parallel to 𝐴𝐵 meets 𝐵𝐶 at 𝐹, such that 𝐵𝐹 =  𝐹𝐶 +  4  

 

 
 

Find the length of 𝐹𝐶, giving reasons. 

 

 

 

(d)   The diagram shows ∆𝐴𝐶𝐷 where ∠𝐷𝐴𝐶 = 30° and ∠𝐷𝐶𝐴 = 40° 

The point 𝐵 lies on 𝐴𝐶 such that ∠𝐷𝐵𝐴 = 70°.  

 

 
 

(i)  Prove that ∆𝐴𝐶𝐷 and ∆𝐷𝐶𝐵 are similar.     3 

(ii) Let 𝐶𝐷 = 𝑥 𝑐𝑚 ,   𝐴𝐶 = (𝑥 + 3) 𝑐𝑚  and  𝐵𝐶 = (𝑥 − 2) 𝑐𝑚  2 

Using part (i), or otherwise, find the value of 𝑥.    

     

 

 

 

 

End of paper 

 


































