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Mathematical Formulae 

 

Mensuration 

Curved surface area of a cone rl=  

Surface area of a sphere 24 r=  

Volume of a cone hr 2

3
1=  

Volume of a sphere 3

3
4 r=  
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Answer all the questions. 
 
1 (a) Solve the inequality ( )2 4 5 .c c−  −  

 
 
 
 
 
 
 
 
 
 
    Answer   .......................................... [2] 
 
 (b) State the largest integer value of c which satisfies the inequality in (a). 
 
 
 
 
    Answer   .......................................... [1] 
 
 
2 A number is chosen at random from 1 to 20 inclusive. 
 Find the probability that the number chosen is  
 (a) a multiple of 6, 

 
 
 
 
 

    Answer   .......................................... [1] 
  
 (b) a prime number. 

 
 

 

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

  
 _____________________________________________________________________________  
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3 Solve  

 (a) 5 4
3x

= , 

 
 
 
 
 
    Answer  x =  .................................... [1] 
 

 (b) 1 3 8
3 2

x x− +
+ = . 

 
 
 
 
 
 
 
 
 
 
 
    Answer  x =  .................................... [2] 
 
 
4 y is inversely proportional to the square of x. 
 When x increases by 300%, find the percentage change in y. 
 

 
 
 
 
 
 
 
 
 
 
 
 
    Answer   ...................................... % [3] 
 _____________________________________________________________________________  
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5 Solve these simultaneous equations. 
 

3 5 3
3 2 17

x y
y x
+ =
− =

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer  x =   ...................................  

     y =  .................................... [3] 
 _____________________________________________________________________________  
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6      The diagram below shows triangle ABC  where 35AB = cm, 21BC = cm and 28AC = cm.  
 
 
 
 
 
 
 
 
         (a)   Show that triangle ABC  is a right-angled triangle.                                                                
 
                 Answer   ........................................................................................................................
   
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... [2] 
  
         (b)   Find the shortest distance from C to AB. 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
    Answer   ..................................... cm [2] 
 _____________________________________________________________________________  

A 

B 

C 

35 

21 

28 
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7 (a)  Expand 2( )a b− . 
 

 

 

 

    Answer   .......................................... [1] 
 
         (b)   Hence find the value of 2 2a b+ given that 3a b− = and 40ab = . 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer   .......................................... [2] 
 _____________________________________________________________________________  
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8 In the diagram, triangle ABC is similar to triangle .EDC  
 66AD = cm, 24CD = cm, 30CE = cm, 18DE = cm, angle 90ABC =   and  
 angle 53.1BAC =  . 
  
 
 
 
 
 
 
 
 
         Find 
         (a)  angle ,CED  
 
 
 
    Answer   ........................................  [1] 
 
         (b)  the length of CB, 
 
 
 
 
 
 
 
 
    Answer   ..................................... cm [2] 
 
 (c)  perimeter of quadrilateral ABED. 
 

           
 
 
 

    

 

    Answer   ..................................... cm [2] 
 _____________________________________________________________________________  

 

30 

C 

B A 

E 

D 

66 

24 

18 

53.1 
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9 The diagram below shows a kite ABCD where AB BC= and AD CD= with a string DE 
 attached to it. Given that angle 44CBD =  , angle 30ADB =  and ED is parallel to AB, 
 

 

 

 

 

 

 

 

 

 

  
 (a)  State the size of angle .AXD  
 

    
    Answer   ........................................  [1] 
 
         (b)  Name the special type of triangle formed by ADC. 
 
 
 
    Answer  ............................  triangle [1] 
 
         (c)   Find angle .ADE  

 
 

 
 
 
 
 
 
 

 
 

    Answer   .................................   [2] 
 _____________________________________________________________________________  

 

E 

A 

B 

C 

D 

X 

30 

44 
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10 A car travels for 11
2

 hour at 72 km/h. 

 (a) Express its speed in m/s. 
 
 
 
 
 
 
 
 
 
 
    Answer   .................................... m/s [1] 
 
 (b) The car travels a further 40 km in 45 minutes. 
  Calculate the average speed for the whole journey in km/h. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer   ................................  km/h [3] 
 _____________________________________________________________________________  
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11 In a sequence, the same number is subtracted each time to obtain the next term. 
 The first five terms of the sequence are  

p      14       q         r        −19. 
 
 (a) Find the value of p. 
  
 
 
 
  
 
 
 
 
 
 
 
    Answer  p =  .................................... [2] 
 
 (b) Write down an expression for the nth term of the sequence. 
 
 
 
 
 
 

 
 
    Answer   .......................................... [1] 
 
 (c) Explain with working clearly shown, why  −101 is not a term of this sequence.       
 
                 Answer   ........................................................................................................................
   
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... [2] 
 
 _____________________________________________________________________________  
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12 The stem-and-leaf diagram shows the lifetime (measured to the nearest hour) of 30 
 batteries. 
  

 71 0 2 3 3     
 71 5 6 6 6 6 9 9 9 
 72 0 3 3 4     
 72 5 5 6 6 6 7 9  
 73 0 0 0 2     
 73 5 5 6      
          
Key: 72 9 Represents 729 hours 

 
 (a) State the longest lifetime of the batteries. 
 
    Answer   ................................. hours [1] 
  
 (b) Find the median lifetime of the 30 batteries. 
 
 
    Answer   ................................. hours [1] 
 
 (c)  Batteries of lifetime t hours or less are considered as defective. 
  Given that 30% of the batteries are defective, find the value of t. 
 
 
 
 
 
 
 
 
    Answer  t =  ..................................... [2] 
 
 (d) A battery is randomly selected.  
  Find the probability that the battery selected has a lifetime of at least 730 hours. 
 
 
 

 

 
 
    Answer   .......................................... [1] 
 _____________________________________________________________________________  
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13 The diagram shows a regular polygon with four of its sides, AB, BC, CD and DE. 
 CDPQ is a square. 
 Each interior angle of the polygon is 160. 
 
 
 
 
 
 
  
 Find   
   
 
 
 
 
 
 
 
 
    Answer   ................................. sides [2] 
 
 (b) the value of x, 
 
 
 
 
    Answer  x =  .................................... [1] 
 
 (c) the value of y. 
 
 
 
 
 
 
 

 
 
 
 
    Answer  y =  .................................... [2] 
 _____________________________________________________________________________  

A 

D 

E 

C 

B 
y 

P Q 

x 

(a)  the number of sides of the polygon, 
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14 The diagram shows a right pyramid with a rectangular base ABCD and vertex V. 
 AB = 18 cm and BC = 7 cm. 
 The slant heights, VM and VN, of the pyramid are 12.5 cm and 15 cm respectively.  
  
 
    
 
 
 
 
 
 
 
 
 
 
 (a) Find the total surface area of the pyramid. 
 
 
 
 
 
 
 
 
 
    Answer   ..................................  cm2 [3] 
 
 (b) Find the volume of the pyramid. 
 
 
 
 

 

 

 
 
 
 

 
    Answer   ................................... cm3 [3] 
 _____________________________________________________________________________  

 

B 

V 

D C 

A 

N 

M 
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15 Mr Koh purchased 4 guavas, 2 papayas and 10 apples from a fruit stall.  
 It is given that a guava costs $x, an apple is 30 cents cheaper than a guava and a papaya 
 costs 4 times an apple.   
 
         (a)  Show that the total amount spent by Mr Koh is $ (22 5.4)x − . 
 
  Answer   ........................................................................................................................
   
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... [2] 
 
 
 (b) Given that Mr Koh spent $22.10, find the value of x. 

 

 

 

 

 

 

 

 

 
    Answer  x =  .................................... [1] 
 _____________________________________________________________________________  
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15     (c)   During the durian season, the price of durian is decreased from $13.95 per kg to  
  $11.25 per kg.  
  The durian seller says that the price of the durians have dropped by more than 20%. 
  Do you agree? 
  Show your workings clearly. 
 
 
  Answer   ........................................................................................................................  
  
   ...................................................................................................................................... 
 
   ......................................................................................................................................
   
   ...................................................................................................................................... 
 
   ...................................................................................................................................... 
 
   ...................................................................................................................................... [2] 
 
 _____________________________________________________________________________  
 

END OF PAPER 


