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This document consists of 21 printed pages and 3 blank pages. 
Setter: Mrs Ho Thuk Lan 

Mathematical Formulae 

Compound Interest 

Total Amount  

Mensuration 

Curved surface area of a cone =  

Surface area of a sphere =  

Volume of a cone =  

Volume of a sphere =  

Area of triangle ABC =  

Arc length = , where θ is in radians 

Sector area = , where θ is in radians 

Trigonometry 

 

 

Statistics 
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Mean =  

Standard deviation =  
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Answer all questions 
 

1​ The weight, w, of a fridge is 100 kg correct to the nearest ten. 
​ Write down an inequality for the weight of the fridge. 
 
 
​ 95 ≤ w < 105​ B1 
 
 
 
 

Answer …………………………………… [1] 
 
 
2​ ​ Average resale price of 4 room and 5 room HDB flats from 2013 to 2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​  

Mr Pang says that the price of a resale 5 room flat is thrice the price of a resale 4 room 
flat in 2015. 

 
 

Is Mr Pang correct? Explain. 
 
​ ……………………………………………………………………………………… 
 
​ ……………………………………………………………………………………… 
 
​ ……………………………………………………………………………………… 
 
​ ……………………………………………………………………………………..[1] 
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3​ (a)​ Simplify . 
 

​ ​  or ​ ​ ​ ​ B1 
Answer ………………………… [1] 

 

​ (b)​ Given that , write down the value of p. 
 
​ ​ p  = 3​ ​ ​ ​ ​ B1 

Answer p = ……………………… [1] 
 
 
4​ (a)​ Express 7056 as a product of its prime factors. 

​ ​ ​ ​ ​ ​ B1 

Answer ………………………… [1] 
 

​ (b)​ Using your answer to part (a), explain why 7056 is a perfect square. 

Exponents are multiples of 2.​​ B1 
 

​ ……………………………………………………………………………………..[1] 
 

5​ The population of Singapore increased from  in 1967 to  in 2019. 
​ The number increased by r% every year. 
​ Find the value of r. 
 

​ ​ M1 
 
​ r = 2.11​ ​ ​ ​ ​ A1 
 

Answer r = ……………………… [2] 
 
 

6​ Write as a single fraction . 
 

​  

​  
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Answer ………………………… [2] 

 
7​ A swimming pool has an inlet pipe and a drainage pipe. The inlet pipe can fill up the 

swimming pool in 3 hours. The drainage pipe can completely drain the water in the 
pool in 4 hours.  

​ Find the time taken to fill up the swimming pool if the drainage pipe is left open. 
 

​ In 1 hour,  of pool filled.​ ​ M1 
 

​ Time =  = 12 hours​​ ​ A1 
 

Answer ……………………… hours [2] 
 

 
8​ Mrs Tan makes a fruit punch using orange juice, pineapple juice and Sprite. 
​ The ratio ​ orange juice : Sprite​ ​ is 3 : 5 
​ The ratio Sprite : pineapple juice​ is 2 : 3 
 
​ (a)​ Find the ratio​ orange juice : Sprite : pineapple juice.​  
 
​ ​ ​ ​ 6 : 10 : 15​ ​ B1 
​ ​  

Answer ……… : ……… : ……… [1] 
 
​ (b)​ She uses 1.5 litres of Sprite. 
​ ​ How much fruit punch does she make altogether. 
​ ​  
 

​ ​ Amount of fruit punch  = 4.65​ B1 ​ (Accept ) 
 

Answer ………………………… litres [1] 
 

 

9​ (a)​ Factorise .​  
 

​ B1 
Answer ………………………… [1] 

 
​ (b)​ Factorise completely . 
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​ ​   or   
 
 

Answer ………………………… [2] 
 

10​ An 7-sided polygon has six interior angles measuring x° each. 
​ The remaining interior angle is 126°. 
 
 
 
 
 
 
 
 
 
 
 
 
​  

(a)​ Draw the line of symmetry on the diagram.​ ​ ​ ​ ​ [1] 
 
​ (b)​ Find the value of x. 
 
​ ​ 6x + 126  =  5 × 180 ​ ​ M1   
​ ​               x = 129​ ​ A1 
 

Answer x = ………………………… [2] 
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11​ The diagram shows a quadrilateral PQRS. On the diagram, 
 
​ (a)​ construct the bisector of angle PQR,​ ​ ​ ​ ​ ​ [1] 
​  
​ (b)​ construct the perpendicular bisector of line PS,​ ​ ​ ​ [1] 
 
​ (c)​ mark and label clearly the points M and N inside the quadrilateral PQRS that is 

7 cm from point R and is also equidistant from P and S.​ ​ ​ [1] 
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12 
 
 
 
 
 
 
 
 
 
 
 
 

A ship travels from A to B on a bearing of 060° and then from B to C on a bearing of 
150°. The bearing of A from C is 290°. 

 
(a)​ Find the bearing of A from B. 
 

∠ABC = 360° − 150° − (180 −60)° = 90° 
 

​ Bearing of A from B = 150° + ∠ABC ​  
​                      = 240°​ ​ ​ B1 
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(b)​ Find angle BAC. 

 
​ ​ ∠ACB = 360° − 290° − (180 −150)° = 40° 
 
​ ​ ∠BAC = 180° − 90° − 40° = 50°​ ​  
 
​ ​ ∠BAC = 50°​ ​ ​ ​ ​ M1A1 
 
 

Answer ………………………… ° [1] 
 

​  
Answer ………………………… ° [2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
13​ (a)​ Mr Lee drove for 6 hours at an average speed of x km/h and then for 10 hours  

at an average speed of y km/h. 
​ ​ He drove a total distance of 1304 km. 
​ ​ Write down an equation in terms of x and y and show that it simplifies to 
 

. 
​ ​ Answer 
 
​ ​ ​ 6x + 10y = 1304​ B1 
​  

​ ​ ÷2​  
 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [1] 
 

(b)​ Mr Pang drove for 4 hours at an average speed of x km/h and then for 6 hours 
at an average speed of y km/h. 

​ ​ He drove a total distance of 816 km. 
​ ​ Write down an equation, in terms of x and y, to represent this information. 
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​ ​ ​ 4x + 6y = 816​ ​ B1 
 

Answer ………………….………… [1] 
 

​ (c)​ Solve the two equations to find the value of x and of y. 
 
 
​ ​ ​ x = 84​ , y = 80​ ​ M1A1 
 
 
 
 

Answer x = ………… , y = ………… [2] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
14​ In the diagram, OA = OC , AE and FC are tangents to the circle with centre O.  

OE and OF are radii of a circle. BF is a straight line passing through point E and O.  
 
 

(a)​ Show that triangle OAE and triangle OCF are congruent. 
​ ​ Give a reason for each statement you make. 

Answer 
 

​ ​ OA = OC  (Given) 
​ ​ OE = OF (radius)​ ​ ​  
​ ​ ∠AOE = ∠COF (vertically opp ∠s)​  
​ ​ ΔOAE ≡ ΔOCF (SAS)​ ​ ​ M2A1 
 
​ ​ OA = OC  (Given) 
​ ​ OE = OF (radius)​ ​ ​  
​ ​ ∠AEO = ∠CFO = 90° (Radius ⊥ tangent) 
​ ​ ΔOAE ≡ ΔOCF (RHS)​ ​ ​ M2A1 
 
​ ​ ∠AOE = ∠COF (vertically opp ∠s)​  
​ ​ ∠AEO = ∠CFO = 90° (Radius ⊥ tangent) 
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​ ​ OA = OC  (Given)   or    OE = OF (radius) 
​ ​ ΔOAE ≡ ΔOCF (AAS)​ ​ ​ M2A1 
 
​ ​ ​ ​ ​ ​ ​ ​ Deduct 1m for no/wrong reason 

[3] 
 

(b)​ Points, P and Q  lie on the circumference of the circle such that triangle APE 
is congruent to triangle CQF. On the diagram, mark the positions for the 
points, P and Q.​ ​ ​ ​ ​ ​ ​              [1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

15​ (a)​ A range of values for x is represented on the number line below. 
 
 
 
 
 
​ ​ Write down inequalities that represent this range of values of x. 
 

​ ​ ​ ​ B1 
Answer ………………………… [1] 

​ (b)​ (i)​ Solve the inequality . 

​ ​ ​ M1 
Answer ………………………… [2] 

​ ​ (ii)​ Hence state the largest integer of x.​  
 



13 
 

​ ​ ​ x  = 0​ ​ A1 
Answer x = ……..……………… [1] 

 

16​ ε = {integers x : 4 < x ≤ 11}​ ​ ε = {5, 6, 7, 8, 9,10, 11} 
​ A = {multiples of 5}​ ​ ​ A =  {5, 10} 
​ B = {prime numbers}​​ ​ B = {5, 7, 11}​ ​ B’ ={6, 8, 9, 10} 
​  
​ (a)​ List the elements contained in the set (A ∪ B)’.​  
 
​ ​ {6, 8, 9}​ B1 

Answer ………………………… [1] 
 

​ (b)​ List the elements contained in the set A ∩ B’.​  
 
​ ​ {10} ​ ​ B1 

Answer ………………………… [1] 
 

​ (c)​ On the Venn diagram, shade the region which represents A’ ∩ B’.  
 
 
 
 
 

 
[1] 

​ (d)​ C = {negative integers} 
Complete the statement using set notations. 

​ ​ A ∩ C = ……………​ ​ ​ ​ ​ ​ ​ ​ [1] 
 
​ ​ ​ ∅ or {  }​ B1 
 
17​ The points A, B and C are (9, 8), (15, 8) and (4, −2) respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ Find 
​ (a)​ the gradient of AC, 
 
​ ​ gradient of AC = 2​ ​ B1 
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​ ​  
Answer ………………………… [1] 

 
​ (b)​ the equation of the line which passes through (0, 5) and is parallel to AC, 
 
​ ​ y = 2x + 5​ ​ ​ B1  
 

Answer ………………………… [1] 
 
​ (c)​ the length of AC, 
 

​ ​ length =  ​ B1 
 

Answer …………………units [1] 
 
​ (d)​ the value of cos ∠BAC. 
 

​ ​ ​ ​ B1  
 
 
 
 

Answer  cos ∠BAC =…………… [1] 
 

 
 
 
 
18​ A factory supplies coffee beans to shop A, B and C. 
​ The matrix, P, shows the number of bags of 5 kg, 10 kg and 15 kg sold to to shop A, B 

and C. 

​ ​ ​ ​  
 

​ The factory delivers the coffee beans to shop A, B and C three times yearly. 
​  

(a)​ Evaluate the matrix S = 3P.​  

Answer S =        [1] 
(b)​ The cost of 5 kg, 10 kg and 15 kg bags are $9.50, $12.60 and $23 respectively. 

Represent the prices of the coffee beans in a 3 × 1 column matrix Q. 
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Answer  Q =             [1] 
(c)​ Evaluate the matrix T = SQ. 

 

 
 

​ ​  

​ ​ ​ ​ ​ ​ B2[Deduct B1 for each error]  

Answer                                             [2] 
 

(d)​ State what each of the elements of T represents. 
 
………………………………………………………………………………….. 
 
………………………………………………………………………………….. 
 
………………………………………………………………………...……..[1] 

 
19​ The diagram shows the floor plan of Mr Koh’s rectangular kitchen. 
​ It is drawn to a scale of 1cm represents n metres. 
 

The actual area of the floor is 124 . 
 

(a)​ Use the plan to find the value of n,  
correct to the nearest integer. 

 

​ ​  
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​ ​    √A1 
 

Answer n = ……..……………… [2] 
 

(b)​ Mr Koh decides to lay tiles on the kitchen floor before the installation of the 
cabinets, stove, sink and refrigerator. 
The dimensions and cost of one square tile are shown below. 

 

 
 
 
 
 
 
 

Using your answer in part (a), find 
 

(i)​ the number of tiles needed, 
 

​ ​       ​ Length = 6.1 × 2 = 12.2 m  ​ ​ No of tiles = 25 
​ ​ ​ Length = 6.2 × 2 = 12.4 m  ​ ​ No of tiles = 25 
​ ​ ​ Length = 6.3 × 2 = 12.6 m​ ​ No of tiles = 26 
 

​ ​ ​ Width = 4.9 × 2 = 9.8 m  ​ ​ No of tiles = 20 
​ ​ ​ Width = 5 × 2 = 10 m  ​ ​ No of tiles = 20 
​ ​ ​ Width = 5.1 × 2 = 10.2 m​ ​ No of tiles = 21 
 

No of tiles = 20 × 25=500, 20 × 26=520, 21 × 25=525, 21 × 26=546 
 

Answer    ……..……………… [1] 
 

​ ​ (ii) the cost of buying the tiles . 
 

Cost = 500 × $8=$4000, 520 × $8=$4160, 525 × $8=$4200, 546 × $8=$4368 
 
 

Answer   $ ….……..……………… [1] 
 

 
20​  
 
 
 
 
 
 
 
 



17 
 

 
 
 
 
 
 
 
 
 
 

The distance-time graph shows the journeys for Peter and Paul between school and 
campsite.  

 
​ (a)​ Find Paul’s speed at 12 pm. 
 

Answer ……12…… km/h [2] 
 
​ (b)​ (i)​ Find the time when Peter and Paul meet each other. 
 

Answer ………1115…… [B1] 
 

​ ​ (ii)​ How far are they from the Campsite when they meet each other. 
 
 

Answer ………10…… km [B1] 
 
​ (c)​ How long did Paul stay at the Campsite? 
 
 

Answer ……15…… minutes [B1] 
 
​ (d)​ Find Paul’s speed at 10.30 am in metres per second. 
 

​ ​ ​ B1 
 

Answer …………………… m/s [1] 
 

21​ (a)​ Sketch the graph of  on the axes below. 
Indicate clearly the coordinates of the points where the graph crosses the axes 
and the turning point on the curve. 

 
 
 
 
 

[Turn over 



18 
 

 
 
 
 
 
 
 
 
 
 
 

[3] 
 

​ (b)​ Sketch the graph of  on the axes below. 
Indicate clearly the coordinates of the points where the graph crosses the axes 
and the turning point on the curve. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 

​ (c)​ Write down the equation of the line of symmetry of  
 
​ ​ x = 2​ ​ B1 

Answer ………………………… [1] 
 

22​ A bag contains 8 buttons, n of which are white and the rest are black. 

​ A button is chosen at random and not replaced. 

(a)​ Write down, in terms of n, the probability that the button is black. 
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​ ​ B1 

Answer …………..………………… [1] 
 

​ A second button is chosen at random. 
 

(b)​ Find, in terms of n, the probability that both buttons are black. 
 

​ ​ B1 
 

Answer ……………..……………… [1] 
 

(c)​ (i)​ The probability that both buttons are black is . 

Show that . 
 
​ ​ Answer 

​ ​ ​ ​ ​  
    ​ ​ ​ [M1 for removing denominator M1 for expand and simplify] 
 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [2] 

(ii)​ Solve the equation to find the number of black 
buttons in the bag. 

 

​ M1 for factorisation or using 
quad formula 

​  

​ ​ B1 
 
 
​ No of black buttons = 3​ ​ A1 

 
Answer ………………………… buttons [3] 

 
 
23​ The cumulative frequency curve shows the time spent by 12 students from school A 

on mobile phones on a particular Sunday 
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(a)​ Use the graph to find 
 
(i)​ the median time spent on handphone, 

 
 
​ ​ ​ Median =  4.2 ​​ B1 
 

Answer ………………………… h [1] 
 

(ii)​ the interquartile range. 
 
 

IQR = 4.85 −3.4​ M1 
 
        = 1.45​ ​ A1 

 
 

Answer ………………………… h [2] 
The stem−and−leaf diagram shows the time spent by 12 students from school B on mobile 
phones on a particular Sunday 
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​ ​ 2​ 2​ ​ ​       
​ ​ 3​ 0​ 4​ 7​  
​ ​ 4​ 1​ 5​ ​ ​ ​  
​ ​ 5​ 3​ 8​ 8​ 9 
​ ​ 6​ 5 
​ ​ 7 
​ ​ 8 
​ ​ 9​ 2 
 
​ Key:     2​ 2​ represents 2.2 hours 

 
(b)​ Find the median time spent on mobile phone, 
 

​ Median =   
 = 4.9 ​ ​ B1 

 
Answer ………………………… h [1] 

 
(c)​ Explain why the mean may not be an appropriate average to use to summarise the 

time spent by these students on mobile phone. 
 
 

Answer ………………………………………………………………………….…… 
 
………………………………………………………………………………………… 
 
……………………………………………………………………………………...[1] 

 
 

(d)​ Make one comparison on the time spent by students on mobile phones. 
 
 

Answer ………………………………………………………………………….…… 
 
………………………………………………………………………………………… 
 
……………………………………………………………………………………...[1] 

 
 
 
 
 
 
 

 
End of Paper 
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