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Mathematical Formulae

 

Compound interest 

 
 

 
 

Total amount = P  

 

 

Mensuration 

 

 

Curved surface area of a cone = πrl

Surface area of a sphere = 4πr 2

  

 

Volume of a cone = 

 

Volume of a sphere = 

 

Area of a triangle ABC = 

 

 

 
 

 

Arc length = , where 

2

θ  is in radians 

 
 

Sector area = , where θ  is in radians 

 

 

Trigonometry 

 
 
 
 
 

Statistics
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Answer all the questions. 

Vivien invested $2500 in a bank at a simple interest rate of 3% per annum. The total 

value of the investment in the bank after a few years is $2912.50. Calculate the number 

of years in which she has invested in the bank.  

 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 

Answer  ……………………………years [2] 
____________________________________________________________________________ 

   

 

2  

 

 
 
 
 
 
 

Q 

In the triangle, PR = 19.5 cm, RQ = 12.2 cm and angle PRQ = 90o. 
Calculate PQ. 

Answer PQ =  ….……………………cm [2] 
____________________________________________________________________________ 

3 A train travels 120 km in 1 hour 45 minutes. During the first 30 minutes, the train travels 
at an average speed of 96 km/h.  
Calculate the average speed of the train during the last 1 hour 15 minutes.  

Answer  …………………………… km/h [2] 

P R 
19.5 

12.2 
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4 A bag contains balls of equal sizes of which 12 are blue, 6 are yellow and the rest are 

 
 
 

white. The probability of drawing a blue ball from the box is .  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Find the total number of white balls in the bag. 

 

  

Answer  ……………………… white balls [1] 

Find the number of yellow balls that should be added to the bag so that the 

probability of drawing a yellow ball is . 

(b)

Answer  ………………… yellow balls [1] 

____________________________________________________________________________ 
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5 Write as a single fraction in its simplest form 

  

. 

 
 
 
 
 
 
 

Answer  ………………………………… [2] 
____________________________________________________________________________ 

   
 

6 (a) Five positive consecutive integers have a mean of 19. The largest integer is x.  

  

Find the value of x.  

  

Answer x = …………………………… [1] 

 and  where p is an integer,  and (b) A set of data is listed as 

. 

   
  

Trevor says that 

 

 

 is not the median. 

  Explain, with mathematical reasoning, why he is correct.  

Answer

  …………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………[2] 
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7 The dimension of a wooden cuboid is 3 cm by 2 cm by 2 cm. It takes 6174 of such 
wooden cuboids to form a cube.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Find the length of the cube.  

Answer ..…………………………… cm  [2] 
____________________________________________________________________________ 

8 Travis wanted to buy a particular pair of sneakers in 2020 but he waited until 2021 when 

its price was reduced by 13.2%. In 2020, the cost of the pair of sneakers was $510. 

Calculate the cost of the sneakers in 2021. 

Answer   $………………………………… [2] 
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9 (a) Solve  

 
 
 
 
 
 
 
 
 

Answer x = ……………………………… [1] 

  
 

 

(b) Simplify . 

 

Answer …...……………………………… [2] 

____________________________________________________________________________ 

 
 

  

10 The table below shows the favourite drinks of a group of students. 
 A pie chart is to be drawn to show this information. 

Calculate the angle of each sector of the pie chart.
Write your answers in the table.

 Favourite drink 
   

Number of students 

  

Sector angle

   

Fruit juice

 

 
 
 
 
 
 
  
               

Soft drink 

 

Coffee

 represents 6 students. 

[3]
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11 An interior angle of a regular hexagon is 5 times the size of the exterior angle of another 
n-sided regular polygon. Find the value of n.  

 

Answer n = ……………………………… [3] 
____________________________________________________________________________ 

 
    
    
    
 
 
 
 
 
                 

12 

 
 
 

(a) On the Venn Diagram shown in the answer space, shade the set 

Answer

  
    
      
    
 

. 

 
 
 

[1]

 
 

(b) 𝜉𝜉 = {x: x is an integer and x 1} 
P = {x: x is a prime number} 
Q = {x: x is a perfect square}
R = {x: x is an integer ending in 2} 

 
 
 
 

(i) Find . 

 

 

Answer ………………………………. [1]

  

(ii) Find . 

Answer ………………………………. [1]

𝜉𝜉
𝐴𝐴 𝐵𝐵
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13 The figure shows a container with a height of 40 cm and a width of 15 cm. The other 

dimensions are as shown. The container was initially empty and it takes 35 seconds to 

fill the container at a constant rate.

   

 
             

(a) Find the time taken for the water level to reach 10 cm.

 

Answer ………………………………s [1]

On the grid below, sketch the graph of the height of the water level (d cm) against 
time (t seconds) for the container. 

 

(b)

[2]
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14 Tristan deposited a sum of money. At the end of 2.5 years, the amount of money has 
grown to $5308.23 at 2.4% per annum compound interest compounded every 3 months. 
Calculate the sum of money deposited by Tristan at the beginning. Give your answer 

     

correct to the nearest dollar.

      
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer $……………………………. [2] 
____________________________________________________________________________ 

 

15 In the diagram below, B is on AE such that AB = 6 cm and BE = 14 cm. AD = 15 cm

 
      
 
 
 
 
 
 
 
 
                

and C is on AD such that BC = 9 cm, DE = 22.5 cm and . 

 

(a) Prove that  is similar to 
Answer

.  

 

[2]

A 

B 

 

C 

6 cm

14 cm 
9 cm

E 

22.5 cm 
D 

15 cm 
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15 (b) Show that CD = 7 cm.  
Answer

 

 [2] 
____________________________________________________________________________ 

 
 
 
 
 
 
 

16 

 
 

(a) Simplify 

 
 
 
 

. 

 
 

 

Answer ………………………………. [2] 

Hence, write down the value of . 

   

 
 
 
 
 
 
 

(b)

Answer ………………………………. [1]

____________________________________________________________________________ 

17 Given that p is inversely proportional to the square of q,  calculate the percentage change 
in p when q is increased to 500%. 

Answer ……………………………% [2] 
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18 Simplify . 

 

Answer …………………………….. [2] 
____________________________________________________________________________ 

 
 
 
 
 
 

19 

 
 

(a) Usain Bolt once reached a top speed of 44.72 km/h in a race.  

 

  Write this speed in metres per second.  

 

Answer ……………………………..m/s [1] 

 

 

 

 

(b) The heights of two geometrically similar cones are in the ratio of 1 : 25. 

 

(i) Given that the circumference of the base of the larger cone is 300 cm, 

 

find the circumference of the base of the smaller cone.

 

  
 
 
 
 

Answer …………………………….cm [1] 

(ii) Given that the mass of the larger cone is 7200 g, find the mass of the 

smaller cone.

Answer ………………………………g [2] 
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20  

 In the diagram, AB = 7 cm and BC = 8 cm. The area of triangle ABC is 24.249 cm2. 
 Given that  is an obtuse angle, find the length of AC. 

Answer …………………………….cm [5] 

C 

 

 

A B 
7 cm

8 cm
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21 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) The three bells in a school ring at regular intervals.  
The first bell rings every 15 minutes. The second bell rings every 24 minutes.  
The third bell rings every 10 minutes. The three bells ring together at 07 00.  
Find the next time the three bells ring together again. 

 

Answer ………………………………. [2] 

(b) x is a number between 20 and 30. 

The highest common factor of x and 540 is 12. 

Find the smallest possible value of x.  

Answer x =…………………………… [2] 
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22 

 
 

(a) Factorise completely 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

 

Answer ………………………………. [2] 

(b) Using factorisation, solve . 

Answer x =……………… or …………… [3] 
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23 The following table shows the amount of flour, butter and sugar needed in making a 

sponge cake and a butter cake.

Flour
 

Butter Sugar 
Sponge Cake 250 g 

 
250 g 100 g 

 
Butter Cake 400 g 

 
 

 

200 g 

  

90 g 

 
 
 
 
 
 
 
 
 
 

(a) The amount of ingredients used in making a sponge cake and a butter cake can be 

represented by the matrix

 
 
 

(i) Evaluate AB where 

   
 

 

.  

Answer AB =………………………………. [2] 

(ii) Explain what the elements in AB represent.

Answer

 

……………………………….……………………………….……….…

…………………….……………………………….………………….….

………….……………………………….…………………………….….

…………………….……………………………….………………….….

………….……………………………….…………………………….….

……………………………….……………………………….………  [1]
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23 (b) The cost of 100 g of flour is 20 cents, 100 g of butter is 48 cents and 100 g 

 

 

 

 

 

  of sugar is 15 cents. 

 
 

(i) Represent this information in a 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

column matrix D. 

 

 
 

 
 
 
 
 
 
 
 

Answer D =………………………………. [1] 

The elements of the matrix F, where F = ED, represent the cost, in cents, 

of flour, butter and sugar used to make sponge cake and butter cake 

respectively. 

Write down the matrix E. 

(ii) 

Answer E =………………………………. [1] 
____________________________________________________________________________ 
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24 (a) Express  in the form . 

 
 

 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 

 

Answer ………………………………. [2] 

Sketch the graph of  on the axes below. 
Indicate clearly the coordinates of the points where the graph crosses the
y-axis and the turning point on the curve.

 

(b)

 
 
 
 

(i)

[2] 

(ii) Write the equation of the line of symmetry of . 

Answer ………………………………. [1] 

y 

x O 
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(a)

Time (s)

Calculate the acceleration of the object at time t = 22 s. 

 

Answer ………………………… m/s2 [1] 

  
 
 
 
 
 
 
 
 

(b) Find the speed when t = 4 s.  

  

Answer …………………………… m/s [2] 

Find the value of k if the total distance travelled is 1.35 km.  (c)

 

 

 

Answer k = …………………………… [2] 

30 

0 20 45 k 

Speed (m/s)
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25

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

(d) On the axes in the answer space below, sketch the distance – time graph for the 

 

 
 

 first 45 seconds and indicate clearly, on the vertical axis, the distance travelled  

 
  

 

at t = 20 s and t = 45 s. 

 

[2]
____________________________________________________________________________ 

 

End of paper

Distance (m)

Time (s)
0 20 45 
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