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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 
 

Mean =  
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Standard deviation =  
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1​ The number of spectators who attended a football match was 40 000 when rounded off to 1 

significant figure. State the smallest and largest possible turnout for the match.​  
 
​  
 Answer smallest = ………………….  
 
                                                                                largest   = …………………..     [2]  
 
 
 
 

2​ (a)​ Factorise  completely. 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 Answer ………………………………. [2] 
 

(b)​ Express  as a single fraction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer ………………………………. [2] 
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3​ (a)​ ​ Given that v is inversely proportional to 3  and  for a particular value of t,  
​ ​​ ​ find the new value of v when this value of t is doubled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​  
                                                                                         Answer   ……………………………..     [3]  
  
 

(b)​ Given that f  is directly proportional to 2, sketch a graph of f against v in the axes 
drawn below.   

​ ​ ​ Answer 
                                                                                           f 
                                
 
 
 
​  
 
 
 
                                                                                           0                                                                  v 
 
 
 
 
 
                                                                                                                          
  
                                                                                                                                           

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​              [1] 
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4​ The total area of a town is 36 km2. It is represented by a total area of 4 cm2 on a map.  
​ ​ ​ ​ ​ ​      ​ ​ ​ ​ ​ ​ ​
​             

(a)​ Express the scale of the map in the form 1: r. 

 

 

 

 

 

 

 

 

                                                                                           Answer    1: ………………………………  [2] 
 

(b)​ Find the area of the town on a second map with scale is 1 : 60 000. Leave your 
answer in cm2.                  
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                                                                                            Answer …………………………cm2    [2] 
 
 
 
 

5​ (a) ​ Solve the inequality  . 
​  

                                        
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​             
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​           
 
​ ​ ​ ​ ​ ​ ​  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ ​  
                                                                                           Answer ……………………………….   [3]  
  

(b)​ Solve the equation . 
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                                                                                            Answer  x =…………..  or …………..    [2] 
  
  
 
 

6​ (a) ​ Simplify  , giving your answer in positive indices. 
  
​ ​  

 
 

  

   
          

 
  
​  
 
 
 
 Answer ………………………………. [2] 
 

(b)​ Solve the equation . 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer  x = ………………………… [3] 
   

(c)​ Given that  and n is an even number, deduce the number of solutions for the 

equation . Explain your answer clearly. 
​ ​  
 

Answer …………………………………………………………………………………. 
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……………………………………………………………………………………………. 
                                                                                                                           
…………………………………………………………………………………………….  
 
…………………………………………………………………………………………….        [3] 

 
   
 
 

  

 
 

7​ (a)​ Express  in the form . 
​  

 
 
 
 
 
 
 
 
 
 
 

 Answer ………………………………. [2] 
 

(b)​ Hence state the minimum value of . 
 
​  
 
 
 
 

 
 Answer ………………………………. [1] 

 

(c)​ State the equation of the line of symmetry of the graph of  . 
 
 
 
 
 Answer ………………………………. [1] 
 
 
 
8​ (a) ​ Express 13 824 as a product of its prime factors.  
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 Answer 13 824 = ……………………..  [1] 
 

(b)​ Using your answer to part (a), explain why 13 824 is a perfect cube. 
 

 

 

 
          Answer…………………………………………………………………………………….. 

                                                                                                                           
          ……………………………………………………………………………………………….  

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

 
 

(c)​ Given that a and b are both prime numbers and ,  find the values of a and b such 

that  is a perfect square. 
 

 
 
 
 
 

 

 
 Answer a = ………………………….  
 
                                                                             b = …………………………..     [2] 
 
 

 
9​ Solve the following simultaneous equations.​ ​ ​ ​ ​ ​ ​

​ ​ ​ ​  

​ ​ ​ ​ ​ ​  
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   Answer   x =  ………………………......    
  

                ​ ​ ​ ​ ​ ​ ​      y =  …………………………….    [3] 
 
 
 
10​  A is the point and B is the point . 
 

(a)​ Find the equation of the line AB. 

 

 

 

 

 

 

 

 

 

​

 

 

 

​  
                                                                                         Answer ……………………………….    [3]  
 

(b)​   Find the length AB. 
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​  
               Answer ………………………units [2] 

 
(c)​ State the number of points of intersection between the line AB and the line

. Explain your answer. 
 
                       Answer…………………………………………………………………………………….. 

                                                                                                                           
                       ……………………………………………………………………………………………….  

 
                       ……………………………………………………………………………………………….  [2] 

 
 

 

 
   
11​ Consider the sequence  

 

​ (a) ​ Find an expression, in terms of n, for the nth term, , of this sequence. 

 

 

 

 

     Answer =………….……………. [1] 
 

(b)​ Evaluate  . 

 

 

 

 

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

​  
 
 

 
12​ A and B are two geometrically similar objects such that  

​  
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​     and    . 

 

Find the value of y. 

​  

​   

 

 

 

 

 

 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​  

​ ​ ​  Answer y = ……………… [3] 
 
 
 

13  ​ In the diagram below, km, km, the bearing of P from Q is 048° and angle 
PQR is acute. S is due east of Q. The area of triangle PQR is thrice the area of triangle SQR. 
Find angle SQR. 

 
 

 Answer  angle SQR =…………………. º [3] 
 
 
 
 

14​     The diagram shows the speed-time graph of a racing car driving along a road. 
  The total distance travelled is 720 m. 
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(a)​ Calculate the maximum speed of the racing car. 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ ​ ​ ​ ​ ​ ​ Answer ……………………… m/s [2] 
(b)​ Find the deceleration in the last 8 seconds of the journey. 

 
 
 
 
 
 
 
 
 

​ ​ ​ ​ ​ ​ ​ Answer ……………………… m/s2 [1] 
 

(c)​  Find the speed of the racing car at time t = 16 s. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ……………………… m/s [2] 
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(d)​      Sketch the distance-time graph for the first 14 seconds of the racing car’s journey, in  

      the axes provided below.​ ​ ​ ​ ​ ​             ​  [2] 
 

                       ​  

 

 

15​ In the diagram below, O is the centre of both circle ABCD and circle PQR.  

PQ and PR are tangents to the smaller circle at points D and C respectively. 

 

                                                                         

 

 

 

 

          

 

 

 

(a)​       Show that triangle PQC is congruent to triangle PRD.​ ​ ​ ​  

 

            Answer……………………………………………………………………………………… 
                                                                                                                           

                        …………………………………………………………………………………………........  
 

                        ………………………………………………………………………………………………. 
 
                        ……………………………………………………………………………………………….  [3] 
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          (b)​ Show that triangle OCR is similar to triangle PDR.​ ​ ​ ​  

 

Answer……………………………………………………………………………………… 
                                                                                                                           

                        …………………………………………………………………………………………........  
 

                        ………………………………………………………………………………………………. 
 
                        ……………………………………………………………………………………………….  [2] 
 
 
 
 
 
 
 
 
 
 
   
 
16​ The infographic shown below provides a statistical comparison of the latest coronavirus to 

other infectious diseases which are similar in nature.  
  

                  
 

​ Explain why this infographic could be misleading in nature.  

 

Answer……………………………………………………………………………………… 
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            …………………………………………………………………………………………........  

 
            …………………………………………………………………………………………….… 
 
            ……………………………………………………………………………………………….              [2] 
 

 

 

 

 

 

 

 

 

 

 

 

 

17​ (a) ​ The radius of planet A and B is approximately km and m. Find the  
difference in the diameter, in kilometres, of both the planets. Give your answer in  
standard form.  

 
 
 

 
 
 
 
 
 
 
 
 
 

Answer………………… km  [2] 
 
 

(b)​     (i) ​ Factorise completely . 
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Answer …………………  [2] 
 
 

​ ​ (ii)​ Hence, find the minimum value of  when .​ ​ .  
 
 
 
 
 
 
 

 

 
 

Answer …………………  [1] 
 

 
 

18​ The test score of Class 4A consisting of 25 students is given in the stem-and-leaf diagram 
below. 

 
 Stem Leaf 
 4 0 2      
 5 1 3 3     
 6 3 4 8 8 8 9  
 7 0 1 2 5 6 7 8 
 8 2 4 7 7 8   
 9 3 5      

​ ​  

Legend:  represents 40.  
 
            (a)​ Find the median score.​ ​ ​ ​ ​ ​  
 
 

 
 

 
Answer ………………….  [1] 
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(b)​ Find the interquartile range.​ ​ ​ ​  
 
 
 
 
 
 
​  
 

Answer ………………….  [2] 
 
​ (c)​ Find the modal score.​ ​ ​ ​  
​ ​ ​ ​  
 
 
 

Answer ………………….  [1] 
 

​ (d)​ A score of at least 76 is required for a student to obtain a distinction. Find the 
percentage of students in class 4A who obtained a distinction.​ ​ ​
​  

​ ​ ​ ​  
 

 
 

 
Answer ………………….  [1] 

 
 
 
19        The diagram below shows a plot of farming land ABCD. 
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(a)​  Construct the perpendicular bisector of AB.                                                             [1] 
 

(b)​ Construct the bisector of angle ADC.  ​ ​ ​ ​                       [1] 
 

(c)​   ​ A water pump is to be installed at ABCD such that it is closer to the line CD 
than  

​ ​ the line AD. Shade the region representing the area where the water pump can be  
​ ​ installed.     ​ ​ ​ ​ ​ ​ ​ ​ ​           [1]
​ ​ ​ ​ ​ ​                

 
 
 
                                     End of Paper 

Answer Key: 

1.​ Smallest = 35 000  Largest = 44 999      2a.    ​ 2b.    

3a.      2.5​        3b.      Sketch                      4a.                             4b.   
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5a.        5b.           6a.               6b.          6c. 2 solutions 

7a.    7b. 2     7c.               8a.       

8b. Can write as cube of another no’             8c.             9.     

10a.            10b.       

10c. Different gradient, one pt of intersection    11a.   

11b. 45      12.      13.      14a.        14b.      14c. 36  
14d.    Sketch                  15a.        

    
15b.  

 ​  
16.  Area of the shaded square representing mortality rate is not in proportion to the percentage   
       quoted or the number of confirmed cases quoted.(with specific data quoted) 

      17a.     17bi.   17bii.  0    18a. 71    18b. 19.5   18c. 68  18d. 
40% 
      19.  
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