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- Pythagoras’ Theorem & Trigonometry 

- Mensuration 

- Properties of Circles 

- Angles, Triangles & Polygons 
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- Coordinate Geometry 

- Data Analysis & Handling 

- Functions & Graphs 

- Problems in Real-World Context (Algebra)  

 

All materials prepared for this Specimen Paper are prepared by the original tutor (Kaiwen). 

All rights reserved. No part of any materials provided may be reproduced, distributed, or 

transmitted in any form or by any means, including photocopying, recording, or other 

electronic or mechanical methods, without the prior written permission of the tutor.  

 
All questions are sourced and selected based on the known abilities of students sitting for 

the ‘O’ Level E-Math Examination. If questions are sourced from respective sources, credit 

will be given when appropriate 

 

   

Special Note from Tutor (Kaiwen): 
 
Some of these questions are slightly more challenging than others and require some out 
of the box thinking. When faced with such challenging questions, always go back to the 
fundamentals and think about the basics you already have learnt in school. Questions 
will never deviate away from the curriculum that is already pre-set for you 
 
Nonetheless, don’t give up if you are unable to solve the questions! Send in your 
solutions as how you would submit your answer scripts during the National 
Examinations. From there, I will be able to see and judge the ability of the cohort 
before moving on and planning the curriculum and content for the rest of the year.  
 
All the best and I really do hope that this initiative will help as many students as it can 
reach! 加油! 
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Topic: Algebraic Expressions & Formulae 
 
 
 
 
 
 
 
 

Mary has used satay sticks to form groups of 
hexagons like the one shown before. She tabulates her findings in a table and tried to find a pattern with the 
formatted groups 

 
 
 
 
 
 
 

 

(a) Write down the values of 𝒂, 𝒃 and 𝒄 
(b) Form, and write down the equation connecting 𝑺,𝑯	and 𝑽 
(c) Using the formula, find the value of 𝑺 when 𝑯 = 𝟔𝟔 and 𝑽 = 𝟏𝟔𝟔 
(d) State a reason, why the number 𝟒𝟎𝟎 cannot appear in the 𝑺 column 
(e) Find the 𝟖𝒕𝒉 term of the sequence in the 𝑺 column 
(f) Find the formula of the 𝒏𝒕𝒉 term of the sequence in the 𝑯 column 
 
Solution 

(a)  

 

 

 

 

 

 

𝒂 = (𝟒𝟐 − 𝟐𝟕) + (𝟒 − 𝟏) + 𝟒𝟐 = 𝟔𝟎 

*Explanation* To quickly find the number of sticks used, we use the earlier given figures. We 

take Figure 3 – Figure 2 (𝟒𝟐 − 𝟐𝟕) to get the remaining last row of sticks used. We then take the 

last row, and additional 4 sticks to make up the last hexagon of the figure to form the last row 

of Figure 4. (𝟒𝟐 − 𝟐𝟕 + 𝟒) Finally, we add the last row of Figure 4 and the original Figure 3 to 

form Figure 4. (𝟒𝟐 − 𝟐𝟕) + 𝟒 + 𝟒𝟐 However, we remove 1 stick as there will be an overlap when 

adding the figures together. (𝟒𝟐 − 𝟐𝟕) + (𝟒 − 𝟏) + 𝟒𝟐 

 

  

Figure 
Number of sticks 

(𝑺) 

Number of 
hexagons formed 

(𝑯) 

Number of vertices* formed 
after joining sticks (𝑽) 

1 𝟏𝟓 𝟑 𝟏𝟑 
2 𝟐𝟕 𝟔 𝟐𝟐 
3 𝟒𝟐 𝟏𝟎 𝟑𝟑 
4 𝒂 𝒃 𝒄 

Remarks / Hint 
* Vertices (plural for Vertex) 
represents the endpoints of an edge 
[From the concept in Graph Theory]  
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𝒃 = (𝟏𝟎 − 𝟔) + 𝟏 + 𝟏𝟎 = 𝟏𝟓 

*Explanation* To quickly find the number of Hexagons present, we use the earlier given figures. 

We take Figure 3 – Figure 2 to get the last row of Figure 3. (𝟏𝟎 − 𝟔) We add the last row of 

Figure 3, add 1 extra hexagon to form Row 5 of Figure 4 and add back the original Figure 3 to 

form Figure 4. (𝟏𝟎 − 𝟔) + 𝟏 + 𝟏𝟎 

 
 
 
 
 
 
 

𝒄 = (𝟑𝟑 − 𝟐𝟐) + (𝟑 − 𝟏) + 𝟑𝟑 = 𝟒𝟔 

*Explanation* To quickly find the number of Vertices present, we use the earlier figures given. 

Similar to above, we take Figure 3 – Figure 2 (𝟑𝟑 − 𝟐𝟐) to get the number of vertices in the last 

row. We then take the last row, and add additional 3 vertices to make up the last hexagon of 

the figure to form the last row of Figure 4. (𝟑𝟑 − 𝟐𝟐) + 𝟑 Finally, we add the last row of Figure 

4 and the original Figure 3 to form Figure 4. (𝟑𝟑 − 𝟐𝟐) + 𝟑 + 𝟑𝟑 However, we remove 1 vertex 

as there will be an overlap when adding the figures together (𝟑𝟑 − 𝟐𝟐) + (𝟑 − 𝟏) + 𝟑𝟑 

 

(b) By observing the table, 𝑺 = 𝑯+ 𝑽− 𝟏 

 

(c) 𝑺 = 𝟔𝟔 + 𝟏𝟔𝟔 − 𝟏 = 𝟐𝟑𝟏 

 

(d) 𝑺 must be a multiple of 𝟑. However, 𝟒𝟎𝟎 is not a multiple of 𝟑 

 

(e) By observing patterns, we can see that the difference between terms increases by 𝟑, starting 

with a difference of 𝟏𝟐 

 

𝑺𝟏 = 𝟏𝟓 

𝑺𝟐 = 𝟏𝟓 + 𝟏𝟐 = 𝟐𝟕 

𝑺𝟑 = 𝟐𝟕 + 𝟏𝟐 + 𝟑 = 𝟒𝟐 

𝑺𝟒 = 𝟒𝟐 + 𝟏𝟐 + 𝟐(𝟑) = 𝟔𝟎 

𝑺𝟓 = 𝟔𝟎 + 𝟏𝟐 + 𝟑(𝟑) = 𝟖𝟏 

𝑺𝟔 = 𝟖𝟏 + 𝟏𝟐 + 𝟒(𝟑) = 𝟏𝟎𝟓 

𝑺𝟕 = 𝟏𝟎𝟓 + 𝟏𝟐 + 𝟓(𝟑) = 𝟏𝟑𝟐 

𝑺𝟖 = 𝟏𝟑𝟐 + 𝟏𝟐 + 𝟔(𝟑) = 𝟏𝟔𝟐 

 

𝟖𝒕𝒉 term has 𝟏𝟔𝟐	sticks used 

  

Overlapping stick 

Overlapping Vertex 
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(f) For sequence 𝟑, 𝟔, 𝟏𝟎,… 

We look at the differences between successive terms: 

Let 𝑯𝒏 be the term number, 𝒅𝒏 be the difference between each term: 

𝑯𝟐 −𝑯𝟏 = 𝒅𝟏 ⟹𝟔−𝟑 = 𝟑 

𝑯𝟑 −𝑯𝟐 = 𝒅𝟐 ⟹𝟏𝟎− 𝟔 = 𝟒 

𝑯𝟒 −𝑯𝟑 = 𝒅𝟑 ⟹𝟏𝟓− 𝟏𝟎 = 𝟓 

𝑯𝟓 −𝑯𝟒 = 𝒅𝟒 ⟹𝟐𝟏− 𝟏𝟓 = 𝟔 

 

Hence, the next few terms will be: 

𝑯𝟓 + 𝒅𝟓 = 𝑯𝟔 ⟹𝟐𝟏+ 𝟕 = 𝟐𝟖 

𝑯𝟔 + 𝒅𝟔 = 𝑯𝟕 ⟹𝟐𝟖+ 𝟖 = 𝟑𝟔 

𝑯𝟕 + 𝒅𝟕 = 𝑯𝟖 ⟹𝟑𝟔+ 𝟗 = 𝟒𝟓 

 

Hence, from the pattern above, the sequence can be written as: 

𝑯𝟏 = 𝟑 

𝑯𝟐 = 𝟑+ [𝟑] 

𝑯𝟑 = 𝟑+ [𝟑 + 𝟒] 

… 

𝑯𝒏 = 𝟑+ [𝟑 + 𝟒 +⋯+ (𝒏 + 𝟏)] 

 

Let’s evaluate the terms in the square bracket! Let the sum of the square bracket be 𝑻𝒏 

There are total (𝒏 − 𝟏) terms in the square bracket 

𝑻𝒏,𝟏 = 𝟑+ 𝟒 + 𝟓 +⋯+ (𝒏 + 𝟏)……………(𝟏) 

 

We can write equation (𝟏) backwards: 

𝑻𝒏,𝟏 = (𝒏 + 𝟏) +⋯+ 𝟓+ 𝟒 + 𝟑……………(𝟐) 

 

Add both Equation (𝟏) and (𝟐) together to give: 

𝟐	𝑻𝒏,𝟏 = (𝒏 + 𝟒) +⋯+ (𝒏 + 𝟒) + (𝒏 + 𝟒) + (𝒏 + 𝟒) = (𝒏 − 𝟏)(𝒏 + 𝟒) 

 

Hence: 

𝑻𝒏,𝟏 =
(𝒏 − 𝟏)(𝒏 + 𝟒)

𝟐  

 

∴ 𝑯𝒏 = 𝟑+
(𝒏 − 𝟏)(𝒏 + 𝟒)

𝟐  

											=
𝟔 + 𝒏𝟐 + 𝟑𝒏− 𝟒

𝟐  

											=
𝒏𝟐 + 𝟑𝒏+ 𝟐

𝟐  

											=
𝟏
𝟐
(𝒏 + 𝟏)(𝒏 + 𝟐) 
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Topic: Set Language & Notation 
An activity camp offers 𝟑 sports: Tennis, Cricket and Volleyball. One day, 𝟓𝟎 children took part in these sports. 
𝟏𝟗  children played tennis, 𝟑𝟒  played cricket, 𝟐𝟑  played volleyball. 𝟐  children played all three sports. 𝟏𝟎 
children played tennis and volleyball. 𝟓 children played tennis and cricket 
(a) Draw a Venn Diagram to represent all the information above. Label all regions of the Venn Diagram and 

insert all necessary information to make the solution complete 
(b) Find the number of children who played 

(i) Tennis and cricket but not volleyball 
(ii) Cricket and volleyball but not tennis 
(iii) Cricket only 

 
(a) (i)    𝒏(𝐓𝐞𝐧𝐧𝐢𝐬	𝐨𝐧𝐥𝐲) = 𝟏𝟗 − 𝟑 − 𝟐 − 𝟖 = 𝟔 

		𝒏(𝐓𝐞𝐧𝐧𝐢𝐬	𝐚𝐧𝐝	𝐂𝐫𝐢𝐜𝐤𝐞𝐭	𝐨𝐧𝐥𝐲) = 𝟓 − 𝟐 = 𝟑 

		𝒏(𝐓𝐞𝐧𝐧𝐢𝐬	𝐚𝐧𝐝	𝐕𝐨𝐥𝐥𝐞𝐲𝐛𝐚𝐥𝐥	𝐨𝐧𝐥𝐲) = 𝟏𝟎 − 𝟐 = 𝟖 

 

		𝒏(𝐂𝐫𝐢𝐜𝐤𝐞𝐭	𝐚𝐧𝐝	𝐕𝐨𝐥𝐥𝐞𝐲𝐛𝐚𝐥𝐥	𝐨𝐧𝐥𝐲) = 𝒂 

		𝒏(𝐂𝐫𝐢𝐜𝐤𝐞𝐭	𝐨𝐧𝐥𝐲) = 𝟓 + 𝒂 + 𝒃 = 𝟑𝟒⟹ 𝒂+ 𝒃 = 𝟐𝟗………(𝟏) 

		𝒏(𝐕𝐨𝐥𝐥𝐞𝐲𝐛𝐚𝐥𝐥	𝐨𝐧𝐥𝐲) = 𝟏𝟎 + 𝒂 + 𝒄 = 𝟐𝟑⟹ 𝒂 = 𝟏𝟑 − 𝒄………(𝟐) 

  𝐓𝐨𝐭𝐚𝐥	𝐧𝐮𝐦𝐛𝐞𝐫	𝐨𝐟	𝐬𝐭𝐮𝐝𝐞𝐧𝐭𝐬 = 𝟏𝟗 + 𝒂 + 𝒃 + 𝒄 = 𝟓𝟎⟹ 𝒂+ 𝒃+ 𝒄 = 𝟑𝟏………(𝟑) 

   

  Substitute Equation (𝟏) into Equation (𝟑), 

		(𝟐𝟗) + 𝒄 = 𝟑𝟏⟹ 𝒄 = 𝟐 

  Substitute 𝒄 = 𝟐 into Equation (𝟐), 

		𝒂 = 𝟏𝟑 − (𝟐) = 𝟏𝟏 

  Substitute 𝒂 = 𝟏𝟏 into Equation (𝟏), 

		(𝟏𝟏) + 𝒃 = 𝟐𝟗⟹ 𝒃 = 𝟏𝟖 

 

 

 

 

 

 

 

 

 

 

 

(ii)     a)      𝒏(𝐓𝐞𝐧𝐧𝐢𝐬	𝐚𝐧𝐝	𝐂𝐫𝐢𝐜𝐤𝐞𝐭	𝐛𝐮𝐭	𝐧𝐨𝐭	𝐕𝐨𝐥𝐥𝐞𝐲𝐛𝐚𝐥𝐥) = 𝟑 

          b)      𝒏(𝐂𝐫𝐢𝐜𝐤𝐞𝐭	𝐚𝐧𝐝	𝐕𝐨𝐥𝐥𝐞𝐲𝐛𝐚𝐥𝐥	𝐛𝐮𝐭	𝐧𝐨𝐭	𝐓𝐞𝐧𝐧𝐢𝐬) = 𝟏𝟏 

          c)       𝒏(𝐂𝐫𝐢𝐜𝐤𝐞𝐭) = 𝟏𝟖 

 
 
 
 
 
 
 
 
 

𝝃 

6 
Tennis 

18 
Cricket 

2 
Volleyball 

2 
3 8 

11 

There was a typo in the question! It should be 𝟏𝟎 
children playing tennis and volleyball and not 𝟓. 
For the solutions I have marked, I will just follow 
whatever the question with the error intended. 
For other students just reviewing the solutions, 

please take note of the change!  
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Topic: Congruency and Similarity 
 
 
 
 
 
 
 
 
 
 
 
A designer wishes to create a photo frame for his clients as shown in the diagram. In the diagram, 𝟐 smaller 
circles, 𝑩 and 𝑪 are enclosed within a bigger circle 𝑨. The radius of the bigger circle 𝑨 is 𝟖	𝐜𝐦. He wishes to 
know the rough measurements of his clients’ blueprints. Given that the radius of circle 𝑩 is 𝟔	𝐜𝐦, calculate the 
ratio of the sum of areas of the 𝟐 smaller circles to the area of the shaded region 
 
Solution 

𝐑𝐚𝐝𝐢𝐮𝐬	𝐨𝐟	𝐜𝐢𝐫𝐜𝐥𝐞	𝑪 =
𝟐(𝟖) − 𝟐(𝟔)

𝟐  

			=
𝟏𝟔 − 𝟏𝟐

𝟐  

			= 𝟐	𝐜𝐦 

 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝟐	𝐬𝐦𝐚𝐥𝐥𝐞𝐫	𝐜𝐢𝐫𝐜𝐥𝐞𝐬
𝐀𝐫𝐞𝐚	𝐨𝐟	𝐜𝐢𝐫𝐜𝐥𝐞	𝑨 =

𝝅(𝟔)𝟐 +𝝅(𝟐)𝟐

𝝅(𝟖)𝟐  

=
𝟑𝟔 + 𝟒
𝟔𝟒  

=
𝟒𝟎
𝟔𝟒 

=
𝟓
𝟖 

 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝟐	𝐬𝐦𝐚𝐥𝐥𝐞𝐫	𝐜𝐢𝐫𝐜𝐥𝐞𝐬
𝐀𝐫𝐞𝐚	𝐨𝐟	𝐬𝐡𝐚𝐝𝐞𝐝	𝐫𝐞𝐠𝐢𝐨𝐧 =

𝟓
𝟖 − 𝟓 

=
𝟓
𝟑 
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Topic: Algebraic Expressions & Formulae 
A man drove from Town 𝑨 to Town 𝑩 and then returned to Town 𝑨. The distance between Town 𝑨 and 𝑩 is 
approximately 𝟕𝟐𝟎	𝐤𝐦 
(a) During the journey from Town 𝑨 to Town 𝑩, the man drove at an average speed of 𝒙	𝐤𝐦/𝐡. Write down an 

expression, in terms of 𝒙, for the time taken for the journey 
(b) On the return journey, the man found that his average speed was reduced by 𝟏𝟎	𝐤𝐦/𝐡 due to a delay 

caused by an accident. Write down an expression, in terms of 𝒙, for the time taken for the journey 
(c) Given that the difference in time for the 𝟐 journeys was 𝟒𝟓	𝐦𝐢𝐧, form an equation in 𝒙 and show that it 

reduces to 
 

𝒙𝟐 − 𝟏𝟎𝒙 − 𝟗𝟔𝟎𝟎 = 𝟎 
 
(d)  Solve the equation 𝒙𝟐 − 𝟏𝟎𝒙 − 𝟗𝟔𝟎𝟎 = 𝟎, giving your answers correct to 𝟏 decimal place 
(e) Find the time required for the return journey 
 
Solution 

 

(a) Time taken = 
𝟕𝟐𝟎
𝒙

 𝐡𝐫𝐬 

 

(b) Time taken for the return journey = 
𝟕𝟐𝟎
𝒙&𝟏𝟎

 𝐡𝐫𝐬 

 

(c) Since the time difference between the 𝟐 journeys is 𝟒𝟓	𝐦𝐢𝐧 

𝟕𝟐𝟎
𝒙 − 𝟏𝟎 −

𝟕𝟐𝟎
𝒙 =

𝟒𝟓
𝟔𝟎 

𝟕𝟐𝟎𝒙 − 𝟕𝟐𝟎(𝒙 − 𝟏𝟎)
𝒙(𝒙 − 𝟏𝟎) =

𝟑
𝟒 

𝟕𝟐𝟎𝟎
𝒙𝟐 − 𝟏𝟎𝒙 =

𝟑
𝟒 

𝟑𝒙𝟐 − 𝟑𝟎𝒙 = 𝟐𝟖𝟖𝟎𝟎 

𝒙𝟐 − 𝟏𝟎𝒙 − 𝟗𝟔𝟎𝟎 = 𝟎	(𝐬𝐡𝐨𝐰𝐧) 

 

(d) 𝒙𝟐 − 𝟏𝟎𝒙 − 𝟗𝟔𝟎𝟎 = 𝟎 

𝒙 =
−(−𝟏𝟎) ±f(−𝟏𝟎)𝟐 − 𝟒(𝟏)(−𝟗𝟔𝟎𝟎)

𝟐(𝟏)  

𝒙 =
𝟏𝟎 + √𝟑𝟖𝟓𝟎𝟎

𝟐 					𝐨𝐫				𝒙 =
𝟏𝟎 −√𝟑𝟖𝟓𝟎𝟎

𝟐  

𝒙 = 𝟏𝟎𝟑. 𝟏𝟎𝟕… 																			𝒙 = −𝟗𝟑. 𝟏𝟎𝟕… 

𝒙 = 𝟏𝟎𝟑. 𝟏	(𝟏. 𝐝. 𝐩. )											𝒙 = −𝟗𝟑. 𝟏	(𝟏. 𝐝. 𝐩. ) 

 

(e) 𝒙 = 𝟏𝟎𝟑. 𝟏											𝒙 = −𝟗𝟑. 𝟏	(𝐍. 𝐀. ) 

𝐓𝐢𝐦𝐞	𝐭𝐚𝐤𝐞𝐧	𝐟𝐨𝐫	𝐭𝐡𝐞	𝐫𝐞𝐭𝐮𝐫𝐧	𝐣𝐨𝐮𝐫𝐧𝐞𝐲 =
𝟕𝟐𝟎

l𝟏𝟎 + √𝟑𝟖𝟓𝟎𝟎𝟐 m − 𝟏𝟎
 

			= 𝟕. 𝟕𝟑𝟑𝟎𝟑… 

			= 𝟕. 𝟕𝟑	𝐡𝐫𝐬 
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Topic: Trigonometry 
 

 
 
 
 
 
 
 
 
 
 

 
The diagram shows 𝟒 points, 𝑨, 𝑩, 𝑪 and 𝑫 on the ground with 𝑫 at a bearing of 𝟎𝟒𝟕° from 𝑨. Point 𝑩 is 𝟖𝟎	𝐦 
due south of 𝑨. Point 𝑪 is on the line 𝑨𝑫 such that it is 𝟕𝟎	𝐦 from 𝑨. 𝑩𝑫 is 𝟏𝟕𝟎	𝐦 
(a) Find 

(i) The distance 𝑩𝑪 
(ii) ∠𝑨𝑫𝑩 
(iii) The bearing of 𝑫 from 𝑩 

(b) There is a tree at point 𝑨. A boy measures the angle of elevation of the top of the tree from point 𝑩 and 
finds that it is 𝟐𝟑°. Find the height of the tree 

(c) The boy walks from point 𝑩 to point 𝑫 along the line 𝑩𝑫 until he reaches a point 𝑿 which is nearest to 𝑨. 
Find the distance 𝑩𝑿 

 
Solution 

 

(a)  (i)    ∠𝑩𝑨𝑪 = 𝟏𝟖𝟎° − 𝟒𝟕° 

= 𝟏𝟑𝟑°	(𝐬𝐮𝐩𝐩𝐥𝐞𝐦𝐞𝐧𝐭𝐚𝐫𝐲	𝐚𝐧𝐠𝐥𝐞𝐬) 

 

By cosine rule, 

𝑩𝑪𝟐 = 𝑨𝑩𝟐 +𝑨𝑪𝟐 − 𝟐(𝑨𝑩)(𝑨𝑪) 𝐜𝐨𝐬∠𝑩𝑨𝑪 

𝑩𝑪𝟐 = 𝟖𝟎𝟐 + 𝟕𝟎𝟐 − 𝟐(𝟖𝟎)(𝟕𝟎) 𝐜𝐨𝐬𝟏𝟑𝟑° 

𝑩𝑪 = √𝟏𝟏𝟑𝟎𝟎 − 𝟏𝟏𝟐𝟎𝟎𝐜𝐨𝐬𝟏𝟑𝟑° 

= 𝟏𝟑𝟕. 𝟔𝟏𝟔… 

= 𝟏𝟑𝟖	𝐦	(𝟑. 𝐬. 𝐟. ) 

 

(ii)   By sine rule, 

𝑨𝑩
𝐬𝐢𝐧∠𝑨𝑫𝑩 =

𝑩𝑪
𝐬𝐢𝐧∠𝑩𝑨𝑫 

𝟖𝟎
𝐬𝐢𝐧∠𝑨𝑫𝑩 =

𝟏𝟕𝟎
𝐬𝐢𝐧𝟏𝟑𝟑° 

𝐬𝐢𝐧∠𝑨𝑫𝑩 =
𝟖𝟎𝐬𝐢𝐧𝟏𝟑𝟑°

𝟏𝟕𝟎  

∠𝑨𝑫𝑩 = 𝐬𝐢𝐧,𝟏 r
𝟖𝟎𝐬𝐢𝐧𝟏𝟑𝟑°

𝟏𝟕𝟎 s 

			= 𝟐𝟎. 𝟏𝟑𝟎… 

																	= 𝟐𝟎. 𝟏°	(𝟏. 𝐝. 𝐩. ) 
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 (iii)    Bearing of 𝑫 from 𝑩 = 𝟏𝟖𝟎° − ∠𝑨𝑫𝑩− ∠𝑩𝑨𝑪 

= 𝟏𝟖𝟎° − 𝐬𝐢𝐧,𝟏 r
𝟖𝟎𝐬𝐢𝐧𝟏𝟑𝟑°

𝟏𝟕𝟎 s − 𝟏𝟑𝟑° 

= 𝟒𝟕 − 𝐬𝐢𝐧,𝟏 r
𝟖𝟎𝐬𝐢𝐧𝟏𝟑𝟑°

𝟏𝟕𝟎 s 

= 𝟎𝟐𝟔. 𝟖𝟔𝟗… 

= 𝟎𝟐𝟔. 𝟗°	(𝟏. 𝐝. 𝐩. ) 

 

(b) Let 𝑬 be the top of the tree 

𝐭𝐚𝐧∠𝑬𝑩𝑨 =
𝑨𝑬
𝑨𝑩 

𝑨𝑬 = 𝟖𝟎 𝐭𝐚𝐧𝟐𝟑° 

							= 𝟑𝟑. 𝟗𝟓𝟕… 

= 𝟑𝟒. 𝟎	𝐦	(𝟑. 𝐬. 𝐟. ) 

 

(c) To find the nearest point to 𝑨, it is the shortest perpendicular distance from 𝑨 to 𝑩𝑫 

Shortest distance from 𝑨 to 𝑩𝑫 can be found by drawing a right-angled triangle  

 

Let the point that coincides to the shortest distance on 𝑩𝑫 be 𝑬 

𝐜𝐨𝐬∠𝑨𝑩𝑬 =
𝑩𝑬
𝑨𝑩 

𝑩𝑬 = 𝟖𝟎𝐜𝐨𝐬 r𝟒𝟕° − 𝐬𝐢𝐧,𝟏 r
𝟖𝟎𝐬𝐢𝐧𝟏𝟑𝟑°

𝟏𝟕𝟎 ss 

= 𝟕𝟏. 𝟑𝟔𝟑… 

= 𝟕𝟏. 𝟒	𝐦	(𝟑. 𝐬. 𝐟. ) 

 
 
 
 
 
 
  

𝑩 

𝑨 

𝑬 
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Topic: Mensuration 
 
 
 
 
 
 
 
 
The figure above is made up of a solid metallic cone of diameter 𝟐𝟕	𝐜𝐦  and height 𝟑𝟓	𝐜𝐦  and a solid 

hemisphere. Taking 𝝅 = 
𝟐𝟐
𝟕

, calculate 

(a) The mass of the solid, if the density of the metal used is 𝟎. 𝟕	𝐠/𝐜𝐦𝟑 (give your answer in 𝐤𝐠) 
(b) The total surface area of the solid, correct to the nearest 𝐜𝐦𝟐 
(c) The new radius, if the original figure is melted down and reshaped into a sphere 
 

 
Solution 

 

(a) Radius of cone = 𝟏𝟑. 𝟓	𝐜𝐦 

𝐕𝐨𝐥𝐮𝐦𝐞	𝐨𝐟	𝐜𝐨𝐧𝐞	𝐩𝐨𝐫𝐭𝐢𝐨𝐧 =
𝟏
𝟑𝝅𝒓

𝟐𝒉 

		=
𝟏
𝟑r
𝟐𝟐
𝟕 s

(𝟏𝟑. 𝟓)𝟐(𝟑𝟓) 

		= 𝟔𝟔𝟖𝟐
𝟏
𝟐 	𝐜𝐦

𝟑 

𝐕𝐨𝐥𝐮𝐦𝐞	𝐨𝐟	𝐡𝐞𝐦𝐢𝐬𝐩𝐡𝐞𝐫𝐢𝐜𝐚𝐥	𝐩𝐨𝐫𝐭𝐢𝐨𝐧 =
𝟐
𝟑𝝅𝒓

𝟑 

=
𝟐
𝟑r
𝟐𝟐
𝟕 s

(𝟏𝟑. 𝟓)𝟑 

= 𝟓𝟏𝟓𝟓
𝟏
𝟏𝟒 	𝐜𝐦

𝟑 

𝐓𝐨𝐭𝐚𝐥	𝐯𝐨𝐥𝐮𝐦𝐞	𝐨𝐟	𝐬𝐨𝐥𝐢𝐝 = 	𝟔𝟔𝟖𝟐
𝟏
𝟐 + 𝟓𝟏𝟓𝟓

𝟏
𝟏𝟒 

= 𝟏𝟏𝟖𝟑𝟕
𝟒
𝟕 	𝐜𝐦

𝟑 

 

∴ 𝐌𝐚𝐬𝐬	𝐨𝐟	𝐬𝐨𝐥𝐢𝐝 =
y𝟏𝟏𝟖𝟑𝟕𝟒𝟕z(𝟎. 𝟕)

𝟏𝟎𝟎𝟎  

= 𝟖. 𝟐𝟖𝟔𝟑… 

= 𝟖. 𝟐𝟗	𝐤𝐠	(𝟑. 𝐬. 𝐟. ) 
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(b) Let 𝒍 be the slant height of the cone 

𝒍 = f𝟑𝟓𝟐 + 𝟏𝟑. 𝟓𝟐 

= |𝟏𝟒𝟎𝟕
𝟏
𝟒 	𝐜𝐦 

∴ 𝐂𝐮𝐫𝐯𝐞𝐝	𝐬𝐮𝐫𝐟𝐚𝐜𝐞	𝐚𝐫𝐞𝐚	𝐨𝐟	𝐜𝐨𝐧𝐞 = 𝝅𝒓𝒍 

= r
𝟐𝟐
𝟕 s

(𝟏𝟑. 𝟓)}|𝟏𝟒𝟎𝟕
𝟏
𝟒	~ 

= 𝟒𝟐
𝟑
𝟕}

|𝟏𝟒𝟎𝟕
𝟏
𝟒~ 	𝐜𝐦

𝟐 

 

𝐂𝐮𝐫𝐯𝐞𝐝	𝐬𝐮𝐫𝐟𝐚𝐜𝐞	𝐚𝐫𝐞𝐚	𝐨𝐟	𝐡𝐞𝐦𝐢𝐬𝐩𝐡𝐞𝐫𝐞 = 𝟐𝝅𝒓𝟐 

	= 𝟐 r
𝟐𝟐
𝟕 s

(𝟏𝟑. 𝟓)𝟐 

	= 𝟏𝟏𝟒𝟓
𝟒
𝟕 	𝐜𝐦

𝟐 

 

∴ 𝐓𝐨𝐭𝐚𝐥	𝐬𝐮𝐫𝐟𝐚𝐜𝐞	𝐚𝐫𝐞𝐚	𝐨𝐟	𝐬𝐨𝐥𝐢𝐝 = 𝟒𝟐
𝟑
𝟕}

|𝟏𝟒𝟎𝟕
𝟏
𝟒~ + 𝟏𝟏𝟒𝟓

𝟒
𝟕 

= 𝟐𝟕𝟑𝟕. 𝟐𝟎𝟖… 

= 𝟐𝟕𝟑𝟕	𝐜𝐦𝟐	�𝐧𝐞𝐚𝐫𝐞𝐬𝐭	𝐜𝐦𝟐� 

 

(c) We equate the volume of the solid to the volume of a sphere to find the radius 

𝟏𝟏𝟖𝟑𝟕
𝟒
𝟕 =

𝟒
𝟑𝝅𝒓

𝟑 

𝟏𝟏𝟖𝟑𝟕
𝟒
𝟕 =

𝟒
𝟑r
𝟐𝟐
𝟕 s𝒓

𝟑 

∴ 𝒓 = �
y𝟏𝟏𝟖𝟑𝟕𝟒𝟕z

y𝟖𝟖𝟐𝟏z

𝟑

 

= 𝟏𝟒. 𝟏𝟑𝟔𝟐… 

= 𝟏𝟒. 𝟏	𝐜𝐦	(𝟑. 𝐬. 𝐟. ) 
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Topic: Properties of Circles 
 
 
 
 
 
 
 
 
 
 
 
 

𝑷, 𝑸, 𝑹 and 𝑺 are 𝟒 points on the circle with the centre 𝑶. 𝑸𝑺 is a diameter of the circle. 𝑨𝑩 is the tangent to 
the circle at 𝑷 and 𝑪𝑶 is the tangent to the circle at 𝑺. 𝑷𝑹 and 𝑸𝑺 intersect the circle at 𝑻. Given that 𝑪𝑹𝑸 is 
a straight line, ∠𝑷𝑹𝑺 = 𝟕𝟔° and ∠𝑹𝑪𝑺 = 𝟒𝟖°, calculate 
(a) ∠𝑺𝑸𝑪 
(b) ∠𝑹𝑶𝑸 
(c) ∠𝑹𝑷𝑩 
 
Solution 

 

(a) ∠𝑶𝑺𝑪 = 𝟗𝟎°	(𝑪𝑫	𝐢𝐬	𝐭𝐚𝐧𝐠𝐞𝐧𝐭	𝐭𝐨	𝐭𝐡𝐞	𝐜𝐢𝐫𝐜𝐥𝐞	𝐚𝐭	𝑺) 

∠𝑺𝑸𝑪 = 𝟏𝟖𝟎° − 𝟗𝟎° − 𝟒𝟖° 

		= 𝟒𝟐°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞) 

 

(b) 𝑶𝑸 = 𝑶𝑹	(𝐫𝐚𝐝𝐢𝐮𝐬	𝐨𝐟	𝐭𝐡𝐞	𝐜𝐢𝐫𝐜𝐥𝐞) 

∴ ∆𝑶𝑹𝑸 is an isosceles triangle 

∠𝑹𝑶𝑸 = 𝟏𝟖𝟎° − 𝟒𝟐° − 𝟒𝟐° 

= 𝟗𝟔°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚𝐧	𝐢𝐬𝐨𝐬𝐜𝐞𝐥𝐞𝐬	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞) 

 

(c) ∠𝑸𝑹𝑺 = 𝟗𝟎°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚	𝐬𝐞𝐦𝐢𝐜𝐢𝐫𝐜𝐥𝐞) 

∠𝑸𝑹𝑻 = 𝟗𝟎° − 𝟕𝟔° 

			= 𝟏𝟒°	(𝐜𝐨𝐦𝐩𝐥𝐞𝐦𝐞𝐧𝐭𝐚𝐫𝐲	𝐚𝐧𝐠𝐥𝐞) 

∠𝑷𝑶𝑸 = 𝟏𝟒° × 𝟐 

			= 𝟐𝟖°	(𝐚𝐧𝐠𝐥𝐞	𝐚𝐭	𝐜𝐞𝐧𝐭𝐫𝐞 = 𝟐 × 𝐚𝐧𝐠𝐥𝐞	𝐚𝐭	𝐜𝐢𝐫𝐜𝐮𝐦𝐟𝐞𝐫𝐞𝐧𝐜𝐞) 

∠𝑸𝑻𝑹 = 𝟏𝟖𝟎° − ∠𝑹𝑸𝑻− ∠𝑸𝑹𝑻 

			= 𝟏𝟖𝟎° − 𝟒𝟐° − 𝟏𝟒° 

			= 𝟏𝟐𝟒°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞) 

∠𝑸𝑻𝑹 = ∠𝑷𝑻𝑶	(𝐯𝐞𝐫𝐭𝐢𝐜𝐚𝐥𝐥𝐲	𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞	𝐚𝐧𝐠𝐥𝐞𝐬) 

∠𝑻𝑷𝑶 = 𝟏𝟖𝟎° − ∠𝑷𝑻𝑶− ∠𝑷𝑶𝑻 

			= 𝟏𝟖𝟎° − 𝟐𝟖° − 𝟏𝟐𝟒° 

			= 𝟐𝟖°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞) 

∠𝑶𝑷𝑩 = 𝟗𝟎°	(𝑨𝑩	𝐢𝐬	𝐭𝐚𝐧𝐠𝐞𝐧𝐭	𝐭𝐨	𝐭𝐡𝐞	𝐜𝐢𝐫𝐜𝐥𝐞	𝐚𝐭	𝑷) 

∴ ∠𝑹𝑷𝑩 = 𝟗𝟎° + 𝟐𝟖° 

			= 𝟏𝟏𝟖° 
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Topic: Angles, Triangles & Polygons 
 

 
 
 
 
 
 
 

 
The diagram shows 𝟑 regular pentagons 𝑨𝑩𝑪𝑫𝑬, 𝑫𝑬𝑭𝑮𝑯 and 𝑭𝑮𝑰𝑱𝑲. 𝑩𝑨, 𝑫𝑬 and 𝑮𝑭 are produced to meet 𝑷 
(a) Find 

(i) ∠𝑨𝑬𝑫 
(ii) ∠𝑨𝑬𝑩 
(iii) ∠𝑨𝑬𝑭 

(b) Show that triangles 𝑨𝑷𝑬 and 𝑭𝑷𝑬 are congruent 
(c) Explain, with working, why 𝑩𝑬𝑭 is a straight line 
(d) Additional pentagons are added to the 𝟑 in the diagram above to form a closed ring surrounding a regular 

polygon.  
(i) Find the total number of pentagons needed to form the ring 
(ii) What is the name for this ring formed 

 
Solution 

 

(a)  (i)    ∠𝑨𝑬𝑫 corresponds to 𝟏 interior angle of the pentagon 

∴ ∠𝑨𝑬𝑫 =
(𝒏 − 𝟐) × 𝟏𝟖𝟎°

𝒏  

=
(𝟓 − 𝟐) × 𝟏𝟖𝟎°

𝟓  

= 𝟏𝟎𝟖° 

 

(ii)   Since 𝑨𝑩𝑪𝑫𝑬 is a regular polygon, ∆𝑨𝑬𝑩 is an isosceles triangle 

∴ ∠𝑨𝑬𝑩 =
𝟏𝟖𝟎° − 𝟏𝟎𝟖°

𝟐  

= 𝟑𝟔° 

 

 (iii)    ∠𝑨𝑬𝑭 = 𝟑𝟔𝟎° − 𝐫𝐞𝐟𝐥𝐞𝐱	∠𝑨𝑬𝑭 

		= 𝟑𝟔𝟎° − 𝟐(𝟏𝟎𝟖°) 

		= 𝟏𝟒𝟒° 

 

(b) 𝑷𝑬 is a common side 

𝑨𝑬 = 𝑬𝑭	(𝐬𝐢𝐝𝐞𝐬	𝐨𝐟	𝟐	𝐢𝐝𝐞𝐧𝐭𝐢𝐜𝐚𝐥	𝐫𝐞𝐠𝐮𝐥𝐚𝐫	𝐩𝐨𝐥𝐲𝐠𝐨𝐧𝐬)	 

𝑨𝑷 = 𝑭𝑷	(𝐛𝐨𝐭𝐡	𝐚𝐫𝐞	𝐥𝐢𝐧𝐞𝐬	𝐞𝐱𝐭𝐞𝐧𝐝𝐢𝐧𝐠	𝐭𝐨𝐰𝐚𝐫𝐝𝐬	𝐚	𝐜𝐨𝐦𝐦𝐨𝐧	𝐩𝐨𝐢𝐧𝐭	𝑷) 

Hence, by the SSS congruency test, ∆𝑨𝑷𝑬 and ∆𝑭𝑷𝑬 are congruent 

 

(c) ∠𝑨𝑬𝑩 = 𝟑𝟔° 

∠𝑨𝑬𝑭 = 𝟏𝟒𝟒° 

Hence, these 2 angles sum up to 𝟏𝟖𝟎° which implies that 𝑩𝑬𝑭 is colinear and a straight line 
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(d) (i)    Exterior angle of this new polygon = ∠𝑨𝑬𝑩 

			= 𝟑𝟔° 

∴ 𝐍𝐮𝐦𝐛𝐞𝐫	𝐨𝐟	𝐬𝐢𝐝𝐞𝐬	𝐨𝐟	𝐭𝐡𝐢𝐬	𝐩𝐨𝐥𝐲𝐠𝐨𝐧 =
𝟑𝟔𝟎°
𝟑𝟔°  

		= 𝟏𝟎 

 

Therefore, the total number of polygons needed to form this ring is 𝟏𝟎 

 

(ii)    Decagon 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Topic: Algebraic Manipulation 

If 
𝟏
𝒎
− 𝟏

𝒏
 = 𝟓, find the value of 

 
𝟑𝒎+ 𝟓𝒎𝒏− 𝟑𝒏
𝒎− 𝟑𝒎𝒏− 𝒏  

 
Solution 
 
𝟏
𝒎−

𝟏
𝒏 = 𝟓 

𝒏 −𝒎 = 𝟓𝒎𝒏 

𝒎−𝒏 = −𝟓𝒎𝒏………(𝟏) 

 

𝟑𝒎+ 𝟓𝒎𝒏− 𝟑𝒏
𝒎− 𝟑𝒎𝒏− 𝒏 =

𝟑(𝒎− 𝒏) + 𝟓𝒎𝒏
(𝒎− 𝒏) − 𝟑𝒎𝒏 ………(𝟐) 

 

Substitute Equation (𝟏) into (𝟐), 

𝟑(𝒎− 𝒏) + 𝟓𝒎𝒏
(𝒎− 𝒏) − 𝟑𝒎𝒏 =

𝟑(−𝟓𝒎𝒏) + 𝟓𝒎𝒏
(−𝟓𝒎𝒏) − 𝟑𝒎𝒏  

=
−𝟏𝟎𝒎𝒏
−𝟖𝒎𝒏  

=
𝟓
𝟒 
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Topic: Coordinate Geometry 
 
 
 
 
 
 
 
 
 
 
The diagram shows 𝟐 straight lines 𝑨𝑩 and 𝑩𝑪. The equation of the straight line 𝑩𝑪 is 𝟓𝒚 − 𝟒𝒙 = 𝟐𝟎, 𝑨 and 𝑩 
are the points (𝟑, 𝟎) and (𝟎, 𝟒) respectively. Find 
(a) The coordinates of 𝑪 
(b) The equation of 𝑨𝑩 
(c) The area of 𝚫𝑨𝑩𝑪 
 
Solution 

 

(a) At 𝑪, 𝒚 = 𝟎 

∴ 𝟓(𝟎) − 𝟒𝒙 = 𝟐𝟎 

−𝟒𝒙 = 𝟐𝟎 

𝒙 = −𝟓 

∴ 𝑪(−𝟓, 𝟎) 

 

(b) To find the gradient, 

𝐆𝐫𝐚𝐝𝐢𝐞𝐧𝐭	𝐨𝐟	𝑨𝑩 =
𝟒 − 𝟎
𝟎 − 𝟑 

= −
𝟒
𝟑 

𝒚-intercept = 𝟒 

∴ 𝒚 = −
𝟒
𝟑 + 𝟒 

 

(c) To find the area, 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞	𝑨𝑩𝑪 =
𝟏
𝟐 × 𝟖 × 𝟒	 

								= 𝟏𝟔	𝐮𝐧𝐢𝐭𝐬𝟐 
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Topic: Data Analysis & Handling 
The following are marks obtained by 𝟐𝟒 students in a Mathematical test 

 
𝟑𝟐 𝟐𝟎 𝟒𝟒 𝟐𝟏 𝟒𝟑 𝟑𝟒 𝟑𝟔 𝟐𝟐 

𝟓𝟓 𝟑𝟎 𝟓𝟗 𝟒𝟎 𝟐𝟔 𝟑𝟕 𝟑𝟓 𝟓𝟏 

𝟑𝟑 𝟓𝟏 𝟒𝟗 𝟓𝟏 𝟓𝟖 𝟒𝟓 𝟑𝟔 𝟒𝟔 

 
(a) Draw a stem-leaf diagram to illustrate the results 
(b) Find the median mark 
(c) The pass mark is 𝟓𝟎. The teacher decided to moderate the marks by multiplying each of the students’ mark 

by 𝟐 and then subtracting 𝟐𝟎 from the result 
(i) Calculate the increase in the number of students who passed after the moderation of marks 
(ii) John’s mark did not change after the moderation. What was his mark? 

 
Solution 

 

(a)  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

(b) The median is calculated by using the 12th and 13th mark 

∴ 𝐌𝐞𝐝𝐢𝐚𝐧	𝐦𝐚𝐫𝐤 =
𝟑𝟕 + 𝟒𝟎

𝟐  

	= 𝟑𝟖. 𝟓 

 

(c)  (i)    Let 𝒙 be the unknown mark 

	𝟐𝒙 − 𝟐𝟎 = 𝟓𝟎 

	𝒙 = 𝟑𝟓 

 

 Hence, the initial mark must be 𝟑𝟓 and above to be considered a pass after the  moderation 

 Number of new people that pass = 𝟏𝟎 

 

(ii)     Let 𝒚	be John’s mark 

 Since there is no change in the mark,  

		𝟐𝒚 − 𝟐𝟎 = 𝒚 

		𝒚 = 𝟐𝟎 

 
  

𝟐 𝟎 𝟏 𝟐 𝟔     

𝟑 𝟎 𝟐 𝟑 𝟒 𝟓 𝟔 𝟔 𝟕 

𝟒 𝟎 𝟑 𝟒 𝟓 𝟔 𝟗   

𝟓 𝟏 𝟏 𝟏 𝟓 𝟖 𝟗   

Legend 
 
2	|	0 = 20 

Stem Leaf 
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Topic: Functions & Graphs 
Psychologist have discovered that, theoretically, the students ability (𝒚) to absorb concepts in the classroom 
and the time taken to explain the concepts (𝒕	𝐦𝐢𝐧𝐬) are related by the expression 

 
𝒚 = −𝟎. 𝟏𝒕𝟐 + 𝟐. 𝟔𝒕 + 𝟒𝟑 

 
(a) What is the student’s ability to absorb concepts in the classroom after 𝟕 minutes? 
(b) Find the time when the student’s ability is 𝟒𝟖 
(c) By completing the square, rewrite the above expression in the form −𝟎. 𝟏(𝒕 − 𝒂)𝟐 + 𝒃 
(d) The time taken to explain a concept is optimum when the students’ ability to absorb is the highest. The 

expression is sketched on a graph. What is the optimum time to explain a concept? Which point of the graph 
does this time correspond to? 

(e) Find the time when the students are so saturated that they cannot take in any more concepts 
 
Solution 

 

(a) When 𝒕 = 𝟕,  

𝒚 = −𝟎. 𝟏(𝟕)𝟐 + 𝟐. 𝟔(𝟕) + 𝟒𝟑 

	= 𝟓𝟔. 𝟑 

 

(b) When 𝒚 = 𝟒𝟖,  

𝟒𝟖 = −𝟎. 𝟏𝒕𝟐 + 𝟐. 𝟔𝒕 + 𝟒𝟑 

𝟎. 𝟏𝒕𝟐 − 𝟐. 𝟔𝒕 + 𝟓 = 𝟎 

𝒕𝟐 − 𝟐𝟔𝒕 + 𝟓𝟎 = 𝟎 

𝒕 =
−(−𝟐𝟔) ± f(−𝟐𝟔)𝟐 − 𝟒(𝟏)(𝟓𝟎)

𝟐(𝟏)  

=
𝟐𝟔 ± √𝟒𝟕𝟔

𝟐  

𝒕 = 𝟐𝟑. 𝟗𝟎𝟖𝟕𝟏… 							𝐨𝐫							𝒕 = 𝟐. 𝟎𝟗𝟏𝟐𝟖… 

𝒕 = 𝟐𝟑. 𝟗	(𝟑. 𝐬. 𝐟. )						𝐨𝐫							𝒕 = 𝟐. 𝟎𝟗	(𝟑. 𝐬. 𝐟. )	 

 

(c) −𝟎. 𝟏𝒕𝟐 + 𝟐. 𝟔𝒕 + 𝟒𝟑 = −𝟎. 𝟏�𝒕𝟐 − 𝟐𝟔𝒕 − 𝟒𝟑𝟎� 

		= −𝟎. 𝟏�𝒕𝟐 − 𝟐(𝟏𝟑)(𝒕) + 𝟏𝟑𝟐 − 𝟓𝟗𝟗� 

		= −𝟎. 𝟏(𝒕 − 𝟏𝟑)𝟐 + 𝟓𝟗. 𝟗 

 

(d) The optimum time to explain a concept is when 𝒕 = 𝟏𝟑  

This corresponds to the highest point/maximum point of the graph 

 
(e) Students are saturated when 𝒚 = 𝟎 

−𝟎. 𝟏(𝒕 − 𝟏𝟑)𝟐 + 𝟓𝟗. 𝟗 = 𝟎 

(𝒕 − 𝟏𝟑)𝟐 = 𝟓𝟗𝟗 

𝒕 − 𝟏𝟑 = ±√𝟓𝟗𝟗 

𝒕 = ±√𝟓𝟗𝟗 + 𝟏𝟑 

𝒕 = 𝟑𝟕. 𝟒𝟕𝟒𝟒𝟕… 							𝐨𝐫							𝒕 = −𝟏𝟏. 𝟒𝟕𝟒𝟒𝟕… 

𝒕 = 𝟑𝟕. 𝟓	(𝟑. 𝐬. 𝐟. )						𝐨𝐫							𝒕 = −𝟏𝟏. 𝟓	(𝟑. 𝐬. 𝐟. )	(𝐍𝐀) 
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Topic: Problems in Real-World Context (Algebra) 
A man wants to buy a car that costs $𝟕𝟐	𝟎𝟎𝟎. He has two types of car loan scheme to choose 
(a) In loan scheme 𝑨, he has to pay 𝟏𝟓% of the total cost as the down payment and the rest as instalments for 

a period of 𝟕 years at a fixed interest rate of 𝟑. 𝟓% per year. Find 
(i) The amount he has to pay as down payment 
(ii) The total amount he has to pay for the car under scheme 𝑨 

(b) In loan scheme 𝑩, he has to pay 𝟐𝟓% of the total cost of the car as down payment and the balance in equal 
monthly instalments of $𝟗𝟓𝟎 over a period of 𝟕 years 

(i) Calculate the total amount he has to pay under scheme 𝑩 
(ii) Calculate the difference between scheme 𝑨 and 𝑩 

(c) The man chooses the cheaper loan scheme 
(i) Find the additional cost incurred when he takes up the loan instead of paying $𝟕𝟐	𝟎𝟎𝟎 
(ii) Express the additional cost as a percentage of the selling price of the car, leaving your answer to 𝟏 

decimal place 
 
Solution 

 

(a)  (i)    To find out the amount he has to pay 

	𝐃𝐨𝐰𝐧	𝐩𝐚𝐲𝐦𝐞𝐧𝐭 = $𝟕𝟐	𝟎𝟎𝟎 × 𝟏𝟓% 

		= $𝟏𝟎	𝟖𝟎𝟎 

 

  (ii)     To find the total amount he has to pay in Scheme	𝑨, we need to find the interest 

	𝐀𝐦𝐨𝐮𝐧𝐭	𝐨𝐟	𝐢𝐧𝐭𝐞𝐫𝐞𝐬𝐭 = [($𝟕𝟐	𝟎𝟎𝟎 − $𝟏𝟎	𝟖𝟎𝟎) × 𝟑. 𝟓%] × 𝟕 

			= $𝟏𝟒	𝟗𝟗𝟒 

	∴ 𝐓𝐨𝐭𝐚𝐥	𝐚𝐦𝐨𝐮𝐧𝐭	𝐡𝐞	𝐡𝐚𝐬	𝐭𝐨	𝐩𝐚𝐲 = $𝟕𝟐	𝟎𝟎𝟎 + $𝟏𝟒	𝟗𝟗𝟒 

			= $𝟖𝟔	𝟗𝟗𝟒 

 

(b)  (i)     Total amount he has to pay in Scheme 𝑩 is equivalent to the down payment plus the interest 

	𝐃𝐨𝐰𝐧	𝐩𝐚𝐲𝐦𝐞𝐧𝐭 = $𝟕𝟐	𝟎𝟎𝟎 × 𝟐𝟓% 

		= $𝟏𝟖	𝟎𝟎𝟎 

	𝐀𝐦𝐨𝐮𝐧𝐭	𝐨𝐟	𝐢𝐧𝐭𝐞𝐫𝐞𝐬𝐭 = $𝟗𝟓𝟎 × 𝟕 × 𝟏𝟐 

				= $𝟕𝟗	𝟖𝟎𝟎 

	∴ 𝐓𝐨𝐭𝐚𝐥	𝐚𝐦𝐨𝐮𝐧𝐭	𝐡𝐞	𝐡𝐚𝐬	𝐭𝐨	𝐩𝐚𝐲 = $𝟏𝟖	𝟎𝟎𝟎 + $𝟕𝟗	𝟖𝟎𝟎 

			= $𝟗𝟕	𝟖𝟎𝟎 

 

(ii)    Difference in Scheme 𝑨 and 𝑩 = $𝟗𝟕	𝟖𝟎𝟎 − $𝟖𝟔	𝟗𝟗𝟒 

	= $𝟏𝟎	𝟖𝟎𝟔 

 

(c)  (i)    Additional cost incurred = $𝟖𝟔	𝟗𝟗𝟒 − $𝟕𝟐	𝟎𝟎𝟎 

			= $𝟏𝟒	𝟗𝟗𝟒 

 

(ii)    To find the percentage, 

	𝐀𝐝𝐝𝐢𝐭𝐢𝐨𝐧𝐚𝐥	𝐜𝐨𝐬𝐭	𝐢𝐧𝐜𝐮𝐫𝐫𝐞𝐝	𝐚𝐬	𝐚	𝐩𝐞𝐫𝐜𝐞𝐧𝐭𝐚𝐠𝐞	𝐨𝐟	𝐭𝐡𝐞	𝐬𝐞𝐥𝐥𝐢𝐧𝐠	𝐩𝐫𝐢𝐜𝐞 =
𝟏𝟒	𝟗𝟗𝟒
𝟕𝟐	𝟎𝟎𝟎 × 𝟏𝟎𝟎% 

					= 𝟐𝟎. 𝟖𝟐𝟓 

					= 𝟐𝟎. 𝟖%	(𝟏. 𝐝. 𝐩. ) 
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Topic: Pythagoras’ Theorem & Trigonometry 
 
 
 
 
 
 
 
 
 
 

𝑨𝑩𝑪𝑫 is a square of side 𝟏𝟐	metres. Point 𝑿 and 𝒀 are taken on 𝑨𝑿 = 𝑨𝒀 = 𝒙	𝐦 
(a) Prove that the area of the triangle 𝑪𝑿𝒀 is given by the expression below 
 

r𝟏𝟐𝒙 −
𝟏
𝟐𝒙

𝟐s	𝐦𝟐 

 
(b) If the area of the triangle 𝑪𝑿𝒀 is 𝟕𝟎	𝐦𝟐, find the value of 𝒙 
 
Solution 

 

(a) To find the area of ∆𝑪𝑿𝒀, 

 

∆𝑪𝑿𝒀 = 𝐀𝐫𝐞𝐚	𝐨𝐟	𝑨𝑩𝑪𝑫− ∆𝑨𝑿𝒀 − ∆𝑪𝑫𝒀− ∆𝑪𝑩𝑿 

 

Area of 𝑨𝑩𝑪𝑫 = 𝟏𝟐𝟐 

		= 𝟏𝟒𝟒	𝐦𝟐 

𝐀𝐫𝐞𝐚	𝐨𝐟	∆𝑨𝑿𝒀 =
𝟏
𝟐𝒙

𝟐	𝐦𝟐 

𝐀𝐫𝐞𝐚	𝐨𝐟	∆𝑪𝑫𝒀 = 𝐀𝐫𝐞𝐚	𝐨𝐟	∆𝑪𝑩𝑿 

		=
𝟏
𝟐
(𝟏𝟐)(𝟏𝟐 − 𝒙) 

		= (𝟕𝟐 − 𝟔𝒙)	𝐦𝟐 

 

∴ ∆𝑪𝑿𝒀 = 𝟏𝟒𝟒 −
𝟏
𝟐𝒙

𝟐 − 𝟐(𝟕𝟐 − 𝟔𝒙) 

		= 𝟏𝟒𝟒 −
𝟏
𝟐𝒙

𝟐 − 𝟏𝟒𝟒 + 𝟏𝟐𝒙 

		= r𝟏𝟐𝒙 −
𝟏
𝟐𝒙

𝟐s	𝐦𝟐	(𝐬𝐡𝐨𝐰𝐧) 

 

(b) 𝐀𝐫𝐞𝐚	𝐨𝐟	∆𝑪𝑿𝒀 = 𝟕𝟎	𝐦𝟐 

r𝟏𝟐𝒙 −
𝟏
𝟐𝒙

𝟐s = 𝟕𝟎 

𝒙𝟐 − 𝟐𝟒𝒙 + 𝟏𝟒𝟎 = 𝟎 

(𝒙 − 𝟏𝟎)(𝒙 − 𝟏𝟒) = 𝟎 

𝒙 = 𝟏𝟎							𝐨𝐫						𝒙 = 𝟏𝟒	(𝐫𝐞𝐣	 ∵ 𝐬𝐪𝐮𝐚𝐫𝐞	𝐢𝐬	𝐨𝐟	𝐥𝐞𝐧𝐠𝐭𝐡	𝟏𝟐	𝐦) 

 

 
 

End of Paper J 


