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Mathematical Formulae 

 

1.  ALGEBRA 
Quadratic Equation 
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2.  TRIGONOMETRY 

Identities 
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Answer all the questions. 

 
1 An object was launched from a machine. Its height, y metres above ground, t seconds 

after launch, can be modelled by a quadratic function y = f(t).  Four seconds after 

launch, the object reached its maximum height of 81 m and then dropped to a height of 

54 m after a further three seconds. 

 

 (a) Find the initial height of the object when it was launched.    [4] 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Without solving a quadratic equation, explain and determine how long did the 

object stay above 54 m?         [2] 
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2 Show that the solution of the equation 1 212 36 4x x+ +=   can be expressed as 
lg

1
lg

a

b
+ , 

where a and b are integers.         [5] 
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3 (a) Solve the equation 3 23 11 3 2 0x x x− + + = , expressing non-integer roots in 

surd form.          [5] 

 

 

 

   

  

  

   

  

  

  

 

  

  

     

 

     

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Hence, solve the equation 3 211 9 18 0x x x+ + − = , expressing non-integer roots 

in surd form.          [2] 
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4 A curve is such that 
2

2 2

d 12

d (3 2 )

y

x x
=

−
. Given that the curve passes through the points 

1
,1

2

 
 
 

 and ( )21, ln(8 )e , show that the y-intercept of the curve can be expressed as  

ln
b

a
c
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 
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 where a, b and c are constants.        [8] 
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5 A tangent to a circle at the point (4, 3) intersects the x-axis at x = 7. The line with the 

equation 3 2 6y x= +  is normal to the circle at another point. 

  

(a) Find the equation of the circle.              [8] 

      

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Find, in exact form, the equations of the tangents to the circle that are parallel 

to the x-axis.          [2] 

 

  

  

 

 
 
 
 
 
 
 
 
 
 
 



 

8 

Cedar Girls’ Secondary School                     4049/02/S4/Prelim/2025 

6 A particle, P, starts moving in a straight line with a velocity of 8 m/s at a displacement 

of 3 m from a fixed point O. The velocity, v m/s of the particle t seconds after moving 

is given by 5cos 2sinv t t c= + + . 

 

(a) Find the value of c.                    [2] 

 

 

 

 

 

   

 

 

 

 

 

 

 

(b) Find the initial acceleration of the particle.                 [2] 
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(c) By explaining with relevant working, show the particle changed its direction 

of motion during the 3rd second.                         [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d) Find displacement of P from O at t = 6.                        [3]  
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7 It is given that there is a term in 2x  in the expansion of 
2

n

x
x

 
− 

 
, where n is a positive 

integer.  

 

(a) Find the smallest possible value of n, explaining your answer.              [4]  
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(b) In the case where n = 7, show that there is no constant term in the expansion of 

4

2

48 2
n

x x
x x

  
− −  

  
.                    [5] 
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8 The temperature, C , of a cup of hot chocolate milk, as it cools to room temperature, 

can be modelled by the formula 27 tqb −= + , where q and b are constants and t is the 

time of cooling in minutes. Measurements of t and   are shown in the table below. 

 

 

 

t 

 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

  

 

71 

 

59 

 

48 

 

43 

 

38 

 

35 

 

 

(a) Explain how a straight line graph can be drawn to represent the formula and 

draw it for the given data.         [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13 

Cedar Girls’ Secondary School                     4049/02/S4/Prelim/2025                                                 [Turn over 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

14 

Cedar Girls’ Secondary School                     4049/02/S4/Prelim/2025 

(b) Estimate the value of q and of b.       [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Use your graph to estimate the temperature of the cup of tea at t = 7.  [2] 

 

 

 

 

 

 

 

 

 

 

(d) What is the room temperature? Explain how you obtain your answer.  [2] 
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9  

 

  

 

 

 

 

 

 

 

A farmer owns two triangular plots of land ABC and ADC as shown in the diagram 

above. It is given that AB = 7 m, AC = 8 m and AD = 6 m, angle BAD is a right angle 

and angle BAC =   radians. 

 

(a) (i) Show the total area of the two plots of land, A m2, can be expressed in 

the form sin cosa b + , where a and b are integers.          [3] 

 

 

 

 

 

 

 

 

 

 

 

(ii) Express A in the form sin( )R  + , where R > 0 and 0
2


  .      [3] 
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C 
D 

B 
  

6 

7 

8 
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(iii) Find the greatest possible value of A and the value of   at which this 

occurs.         [3] 

        

 

 

 

 

 

 

 

 

 

 

 

 

(b) The farmer would like to grow roses on plot ABC and hibiscus on plot ADC. 

Given that he wants the area of plot ABC to be twice the area of plot ADC, find 

the value of  .               [3] 
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10  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows part of the curve 1 2xy e −= − . The point P(2, 2e − ) lies on the curve 

and the normal to the curve at P meets the x-axis at Q. 

 

(a) Find the x-coordinate of Q in terms of e.         [5] 
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1 2xy e −= −  
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(b) Find the total area of the shaded region.             [7] 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Paper 


