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Question 1 – Trigonometry (10 Marks) 
 

(a) Calculate the size of x to 2 significant figures. 
 
 
  
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
 
 

 
 
 
 
 
 
 
 
 
 

2 

(b) Calculate the size of y to 2 decimal places. 
 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
 
 

 
 
 
 
 
 
 

2 
 

(c) Solve for  𝜃 to the nearest minute. 
 
 
                                                                               
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
                                                                              ………………………………………………………………………………………. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

2 



(d) Solve for x. 
 
sin(3𝑥 − 10°) = cos(𝑥 + 20°) 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 

 
 
 
 
 
 
 

1 

(e) A cyclist rode 82 km from home one a bearing of 065 before changing direction and cycling on a 
bearing of 125 until he was due East of his home. 
 

 
 
 
Calculate the distance of the cyclist from his home. 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 



Question 2 – Algebraic Techniques (16 Marks) 
 

(a) Expand and simplify (2𝑥 − 1)(5𝑥 + 2) 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 

2 

(b) 
 

(i) 
 
 
 
 
 
 
 
 
 
 

(ii) 
 
 
 
 
 
 
 
 
 
 

(iii) 
 
 
 
 
 
 
 
 
 
 
 

(iv) 

Factorise fully: 
 
18𝑥2 − 50𝑦2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
3𝑝𝑞 + 6𝑝𝑟 + 2𝑟𝑞 + 4𝑟2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
5𝑥2 + 7𝑥 + 2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
 

𝑎2 − 𝑏2 + 4𝑏𝑐 − 4𝑐2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 

 
 

2 
 
 
 
 
 
 
 
 
 
 

 
 

2 



 
(c) 

 
(i) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(ii) 

 
Fully simplify: 
 
𝑥2 + 𝑥 − 6

𝑥2 + 6𝑥 + 9
×

𝑥2 − 9

𝑥 − 2
 

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

𝑎

𝑥2 + 2𝑥 + 1
+

𝑎

𝑥2 − 1
 

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

 
 
 
 
 
 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3 

Question 3 – Properties of Geometric Figures (8 Marks) 
 

 
 

(a) 

 
 
Calculate 𝛼 , giving reasons. 
 
 
                                                                                              …………………………………………………………………………. 
 
                                                                                              ………………………………………………………………………….           
 
                                                                                              ………………………………………………………………………….           
 
                                                                                              ………………………………………………………………………….           
 
                                                                                              ………………………………………………………………………….           
 
                                                                                              ………………………………………………………………………….           
 
 
 

 
 
 
 
 
 
 
 
 
 
 

2 



(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 

 In the diagram below ABCD is a square with side lengths 14 cm. Point E is chosen on BC and the 
point F is chosen on CD such that 𝐸𝐶 = 𝐹𝐶 = 4 cm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prove that ∆𝐴𝐷𝐹 is congruent to ∆𝐴𝐵𝐸. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
Find the area of AECF. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 
 
 
 
 
 
 
 
 
 
 
 

 
 

2 

Question 4 – Surds and Indices & Number in STEM (15 Marks) 
 

(a) 
 

(i) 
 
 
 
 
 
 
 
 
 
 

 Fully simplify each of the following: 
 

√200 + √50 + √8 + √2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 

 
 
 
 
 
 
 

2 
 
 
 
 
 



(ii) (√3 − √2)(√8 + √3) 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 

2 
 
 
 
 

 
 

(b) 
 

(i) 
 
 
 
 
 
 
 
 
 

(ii) 

Rationalise the denominators in each of the following: 
 
2

√5
 

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

1

√2 + √3
 

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

 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 

(c) 
 

(i) 
 
 
 
 
 
 
 

(ii) 
 
 
 
 
 
 
 
 

 

Write the following without fractional or negative indices: 
 
𝑥−2 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

𝑦
7
3 

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

 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 
 
 
 
 



 
(iii) (

𝑎−2𝑏6

27𝑎𝑏3)

2
3

 

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

 
 
 
 
 
 
 

2 

(d) 
 
 
 
 
 
 
 

Express in index form. 
 

1

5√𝑧34  

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

 
 
 
 
 
 
 

2 

(e) Avogadro’s constant gives us that there are approximately 6.022 × 1023 atoms in a mole of any 
substance. 
If 1 mole of carbon weighs 12.01 grams, calculate the mass of 1 atom of carbon (answer in scientific 
notation). 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 

 
2 

Question 5 – Single Variable Data Analysis (13 Marks) 
 

(a) 
 
 
 
 
 
 
 
 
 
 

(i) 
 
 
 
 
 
 

The stem and leaf plot below shows 11 scores. 
 
 
 
 
 
 
 
 
 
 
Represent this information with a box and whisker diagram. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
4 
 
 
 
 
 
 



 
(ii) 

 
Calculate the interquartile range. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 

 
 
 
 
 

1 

 
(b) 

 
 

 
 
Determine the mean number of computers in a home from the data in this graph. 
Give your answer correct to 1 decimal place. 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

(c) 
 
 
 
 
 
 
 
 
 
 
 
 

(i) 
 
 
 
 
 
 
 

(ii) 

A group of students sat for an exam (out of 40 marks). The results are shown in the table below. 
 

 
What was the modal class? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
 
Complete the cumulative frequency column in the above table. 

Class Class centre Frequency Cumulative Frequency 

20-24 22 5 
 
 

25-29 27 8 
 
 

30-34 32 7 
 
 

35-39 37 3 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 

 
 

1 



 
(iii) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iv) 

 
In the space below draw a cumulative frequency histogram and polygon (ogive). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use your diagram in part (iii) to estimate the median of these scores. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

1 

 
(d) 

 
4.2   7.0   8.2   8.9   9.7   10.6   12.4    
 
When a new score was included in this set the median changed to 9.2. What was the new score? 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 



 
 

Question 6 – Linear Equations, Inequations and Simultaneous Equations (13 Marks) 
 

(a) 
 

(i) 
 
 
 
 
 
 
 
 
 
 
 

(ii) 

Solve the following for x: 
 
2(3𝑥 − 5) − 5(𝑥 + 2) = 2𝑥 − 28 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
2𝑥 − 1

3
+

𝑥 + 1

4
=

3𝑥

5
 

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

 
 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 
 
 
 
 
 

3 

(b) Make x the subject of the following. 
 

𝑎𝑥 + 2𝑏 = 𝑐 −
𝑥

2
 

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

 
 
 
 
 
 
 
 

2 
 

(c) Solve the inequation and plot your solution on a number line. 
 
2 − 3𝑥 > 8 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
 
 
 
 

 
 
 
 
 
 

2 



 
 

(d) Solve this pair of simultaneous equations. 
 
3𝑥 + 2𝑦 = 20 
 
4𝑥 − 5𝑦 = −27 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

3 

Question 7 – Quadratic Equations (9 Marks) 
 

 
 

(a) 
 
 
 
 
 
 
 
 
 
 

(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solve each of the following for x: 
 
𝑥2 + 5𝑥 = 0 (solve by factorising)  
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
𝑥2 + 12𝑥 + 5 = 0 (solve by completing the square) 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
 
 
 

 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 



 
 

(c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(d) 

 
 
3𝑥2 − 8𝑥 − 6 = 0 (solve using the quadratic formula) 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
(𝑥 + 2)4 = 7(𝑥 + 2)2 + 18 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 



 
Question 8 – Surface Area and Volume (12 Marks) 

 
(a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) 
 
 
 
 
 
 
 
 

(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 

 
The figure below is the net of a square pyramid. 
 

 
 
Calculate: 
 
 
The surface area. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
The perpendicular height. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
The volume. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 

 
 

 
1 



 
(b) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the object above, calculate: 
 
 
The volume. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
The surface area. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 



 
(c) The surface area of a right cone is 800 cm2. Its slant height is three times the radius. Determine the 

radius correct to the nearest centimetre. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 

2 

Question 9 - Linear Relationships (12 Marks) 
 

(a) 
 

(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) 
 
 
 
 
 
 
 
 
 
 

An interval AB is defined by the points 𝐴(−1, 4),   𝐵(5, −2). 
 
What is the exact length of AB? 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
What is the midpoint of AB? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
What is the gradient of AB? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 

 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 



 
(iv) 

 
By finding the equation of AB, or otherwise, find the x and y intercepts of AB. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 

3 

(b) Find the equation of the line through (1, 2) which is perpendicular to the line 2𝑥 − 𝑦 + 4 = 0 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 

3 

(c) Sketch the region on the number plane where the following inequations are both true 
 
        𝑥 > 2 
𝑥 − 𝑦 ≤ 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 



 
Question 10 – Earning and Investing Money (12 Marks) 

 
(a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The tables below shows the salaries for teachers in public schools in NSW and the 2020-21 rates of 
income tax. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mr Smythe is a teacher on Band 2.3. 
 
 
Use the tables above to calculate the amount of income tax that Mr Smythe must pay (you may 
disregard the medicare levy for this question). 
 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 



 
(ii) 

 
 
 
 
 
 
 
 

(iii) 
 
 
 
 
 
 
 
 
 
 
 

(iv) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(v) 
 
 
 

Calculate the amount of tax Mr Smythe pays as a percentage of his gross salary. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
$1096 is taken from Mr Smythe’s paycheck for PAYG taxes each fortnight. Will Mr Smyth receive a 
refund or a bill at the end of the tax year and how much is the refund/bill for? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 
Mr Smythe is thinking of applying for a promotion to Band 3 (Highly Accomplished/Lead). If he does 
this what percentage of his gross salary would he now be paying in tax? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
Is it worth it for Mr Smythe to take the promotion? Explain your answer. 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 

 
 
 

 
1 
 
 
 
 
 
 
 
 
 

 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
1 



(b) 
 

 
(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 

Mrs Jones invests $1000 into an account that pays 3% p.a interest compounded monthly for 5 years. 
 
 
How much money will she have at the end of the five years? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
Mr Smythe invests $1000 into an account which pays simple interest. At the end of five years he has 
the exact same amount of money as Mrs Jones. What was the rate of interest of the account? 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………………………… 
 
 

 
 
 
 
 
 
 
 
 

 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

2 

End of Examination 
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