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Mathematical Formulae 
 

 
Compound Interest  

 
Total amount = 

nrP
100

1  

  
 

Mensuration  
 Curved surface area of cone = rl  
  
 Surface area of a sphere = 24 r  
  
 Volume of cone = hr 2

3
1  

  
 Volume of sphere = 3

3
4 r  

  
 Area of triangle ABC = Cabsin

2
1  

  
 Arc length = r , where  is in radians 
  
 Sector area = 2

2
1 r , where  is in radians 

  
 

Trigonometry  
 

C
c

B
b

A
a

sinsinsin
 

  
 Abccba cos2222  
  

 
Statistics  
 

Mean = 
f
fx

 

  
 

Standard deviation = 
22

f
fx

f
fx
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1 (a) Expand and simplify (4x – 1)2 – (8x + 1)(2x – 1). 

 

 

 

 

 

   Answer (a)___________________ [2] 

 (b) Simplify  2
32

4
5
2 x

x
x , giving your answer in the form axn , where a and n are  

  rational numbers. 

 

 

 

 

 

   Answer (b)___________________ [2] 

2 (a) The area of Singapore is about 710 km2. Express the area in square metres, giving your 

answer in standard form. 

 
 
 
 
 
 
 
 
 
 
   Answer (a) __________________ [2] 

 (b) 2019.04 = 2 103 + 1 10 + 9 10m + 4 10n, where m and n are integers. 

   Write down the value of m and n. 

 

     
   Answer (b) m = ___________ ,n = _____________ [2] 
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3 (a) Solve  
mm
132

2 . 

 
 
 
 
 
 
 
 
 
 
 
   Answer (a)____________________[2] 
 

 (b) Hence solve 
)13(

13
)13(

2
2 yy

. 

 
 
 
 
 
 
 
 
 
 
 
   
  
   Answer (b)____________________[2] 
 

4 An interior angle of a regular hexagon is three times the size of the exterior angle of  

 another n-sided regular polygon, Find the value of n. 

 
 

 

 

 

 

 

 

   Answer ______________________[2] 
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5 The number 2200, written as the product of their prime factors, are 23 52 11. 

 (a) Express 5880 as the product of its prime factors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Answer (a)____________________[2] 
   

 (b) Hence write down the greatest integer that will divide both 2200 and 5880 exactly.  

 

 

 

 

 

 

 

   Answer (b)____________________[1] 
 

 (c) Write down the smallest integer k, such that  
k

2200  will give a whole number.   

 

 

 

 

 

   Answer (c)____________________[1] 
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6 Four points lie on a line segment such that AB : BC = 1 : 2  and BC : CD = 8 : 5. 
 
          
 
 
 
  
  
 
 
 (a) Find AB : BD.   
 
 
 
 
 
   Answer (a)____________________[1] 
 
 (b) If A represents the number  –7 and D represents the number 98.4, find the  

  number that is represented by C.    

 

 

 

 

 

 

   Answer (c)____________________[2] 
 

7 (a) Factorise 4x2 – 28xy + 49y2 completely. 

 

 

 

   Answer (a)____________________[2] 
 

 (b) Given that 4x2 – 28xy + 49y2 = 0, express x in terms of y. 

 

 

 

   Answer (b)____________________[1] 

A C D B 
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8 The number of days some students were late for school was recorded in the table as follows. 
 

Number of days late 0 1 2 3 4 5 
Number of students 13 9 7 x 8 4 

 
 (a) Write down the largest possible value of x if the mode is 0 days.   
 
 
    Answer (a)____________________[1] 
 
 (b) Find the smallest possible value of x if the median is 3 days.    
 
 
 
 
    Answer (b)____________________[1] 
 
 
 (c) Find the value of x if mean is 2.         
 
 
 
 
 
   Answer (c)____________________[2] 
 
 
9 An open field has an area of 112.5 km2. It is represented by an area of 18 cm2 on map X.  

 (a) Find the scale of the map in the form 1 : n.     

 
 
 
 
 
 
 
   Answer (a)____________________[2] 
 
 (b) Map Y has a scale of 1 : 400 000. A road is measured 2.4 cm on Map X. 

  Find, in centimetres, the length representing this road on Map Y.    

 

 

 

 

 

   Answer (b)____________________[2] 
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10 The volume of cylinder A of radius r cm and height h cm is 360 cm3. 

 (a) Find the volume of cylinder B of radius 2r and height h
3
1  cm.    

 
 
 
 
 
 
   Answer (a)____________________[2] 
 
 (b) Cylinder C is similar to cylinder A. If the radius of cylinder C is 0.5r cm, find the  

  volume of cylinder C.    

 

 
 
 
 
 
 
 
 
   Answer (b)____________________[2] 
 
 

11 (a) The sketch represents the graph of y = xn. Write down a possible value of n.      
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

   Answer (a)____________________[1] 

y 

x 
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(b) Write down a possible equation for this graph.      
 
 
 
 

 

 

 

 

 

 

   Answer (b)____________________[1] 
 

12 (a) On the Venn diagram, shade the set 'BA . [1] 
 

 

 

 

 

 

 

 

 (b)  = {x : 0 < x  30} 
  M = {x : x is a perfect cube} 
  N = {x : x = 2k + 1, k integer} 
  Find (M  N ).  
 

 

 

 

 

 

   Answer ______________________[2] 

1 

y 

x 

A 
B 
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13 A bookshelf contains 20 fiction and 5 non-fiction books. 

 (a) Write down the probability that a book drawn at random from the bookshelf will be  

  non-fiction.    

   Answer (a)____________________[1] 
  

 (b) Given that p non-fiction books are added to the bookshelf such that the probability of 

drawing a non-fiction book is 0.5, find the value of p.     

 

 

 

 

 

   Answer (b)____________________[2] 
14 Regina exercises on Tuesdays and Fridays. 

 On Tuesdays, she jogs for 40 minutes and sprints for 15 minutes. 

 On Fridays, she jogs 10 more minutes and sprints 5 minutes less. 

 This information can be represented by the matrix R = 
510

1540
. 

 (a) Regina’s jogging speed is 8 km/h and her sprinting speed is 10 km/h. 

  Represent these speeds in a 2 1 column matrix S. 

 

   Answer (a) S =  ________________[1] 

 (b) Evaluate the matrix P = 
60
1 RS. 

 

 

 

 

 

   Answer (b) P = ________________[2] 
  

 (c) What is the distance covered on Fridays? 

 

   Answer (c)____________________[2] 
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15 Theresa weighed 7 oranges in a supermarket. 

 The mean mass of the oranges was 138 grams. 

 The standard deviation of the masses of the oranges was 4.29 grams. 

 The scales in the supermarket was faulty. 

 The correct mass of each orange was 15 grams more than what Theresa has recorded. 

 Write down the correct values for the mean and standard deviation of each orange.   

 

 

 

 

 

    Answer          mean = _______________ [1] 

                                                                    Standard Deviation = _______________  [1] 

  
 
 
16 The number of goals scored by 2 soccer players, Fati and Bala, in 6 matches are listed below. 
  

Fati 2 1 3 2 3 1 
Bala 5 2 2 0 0 3 

 
 One of them has to be selected for the national team. Who should be selected? 

 Justify your answer with clear working. 

        
 
 Answer_____________________________________________________________________ 

 ___________________________________________________________________________ 

 ________________________________________________________________________[2] 
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17 Given that u = 
2

8
 , v = 

6
2

 and w = 
p

16
.  Find  

(a) u – v  ,  
 
 
 
 
 
 

   Answer (a)_____________________[2] 
 

(b) 2v + u. 
 
 
 
 
 
 

   Answer (b)_____________________[1] 
 

 
18 The force (F units) between two particles is inversely proportional to the square of the 

distance (x units) between them.  

 When the distance between two particles is x, the force is F. When the distance is reduced to 

0.5x, what is the ratio of the force to the original force?     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Answer _____________________ [2] 
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19 The point R  is such that QR = 
4
2

.    It is given that RS  = 
h
12

. 

 Find the two possible values of  h  which will make PQRS  a trapezium. 

 

    

 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

   Answer _____________________ [2] 
 

P

Q
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20 (a) Solve the linear inequalities  5.7)4(314
3
4 xx  and represent their solution  

  on the number line provided. [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 (b) Hence, write down the smallest integer which satisfies 5.7)4(314
3
4 xx . 

 
 
   Answer (b)____________________[1] 
 

21 A man invested $7600 in a fund that pays 2.8% compound interest per annum, compounded 

every half-yearly. Calculate the total amount of money he has at the end of 4 years, giving 

your answer correct to the nearest 10 cents. 

 
 
 
 
 
 
 
 
 
 
 
 
   Answer _____________________ [2] 
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22 The letters of the word ‘RESILIENCE PACKAGE’ are pasted onto 17 plastic balls, one letter 

on each ball and they are then put into a box. A ball is drawn at random.  

 If it is a ball with a consonant, it is put back into the box and a new ball is drawn. 

 If it is a ball with a vowel, it is NOT put back into the box and a second ball is then drawn.  

(a) Complete the tree diagram. [2] 

 

 

          First ball      Second ball 

 

         

       

 

      

    

     

           

 

                

 

        

      

         

         

 

 

 

 

 

 

 

 

 

 

 

 

(   ) 

(   ) 

Vowel 

(   ) 

Vowel 

Consonant 

Consonant 

Consonant 

Vowel 

(   ) 

(   ) 

(   ) 
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(b) Calculate the probability that two vowels are drawn.       

 

 

 

 

 

 

 

 

  Answer (b)___________________[1] 

 

23 Ada draws this graph to show the happiness index of her country for the last 4 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

State one aspect of the graph that may be misleading and explain how this may lead to a 

misinterpretation of the graph. 

 
 

 Answer_____________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ________________________________________________________________________[2] 

 
 

2013 2014 2015 2016 

Annual Happiness Index 

8.8 
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24 In the triangle ABC, D and E are points on AB and AC respectively such that 

 ADE = ACB. 

  

 

 

 

 

 

 

 

 

(a) Show that triangle AED and triangle ABC are similar. 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ______________________________________________________________________ [2] 

 Given that AD = 8 cm, DB = 4 cm, AE = 6 cm and EC = x cm, find 

(b) the value of x, 

 

 

 

 

    Answer (b)____________________[1] 

(c) the area of triangle ADE : area of quadrilateral BCED. 

 

 

 

    Answer (c)____________________[2] 

A B 

C 

E 

D 

x cm 

8 cm 

6 cm 

4 cm 
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25 (a) Express y = x2 – 6x + 4  in the form y = (x – a)2 + b. 

 

 

 

 

 

   Answer (a)___________________ [2] 

 (b) Hence sketch the curve y = x2 – 6x + 4, indicating clearly, the points of intersection 

  with the y axis and the turning point.   [2] 
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