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Mathematical Formula 

1. ALGEBRA 

 

Quadratic Equation 

 For the equation ax2 + bx + c = 0, 
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2.  TRIGONOMETRY 
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1 The line 15125  xy intersects the curve 2
35

2


yx

 at point A and B. Find the 

length of AB. [6] 
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2 In a wave pool, the height of a wave y meters, can be modelled by xy 2cos5.2  , 

where x represents the horizontal distance of the wave in meters.  

     

 (a) Sketch the graph xy 2cos5.2   for  x0 . [3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Solve  8.12cos5.2  x . [2] 

    

 

 

 

 

 

 

 

 

 

 

 

  

 (c) A surfer can catch and ride on a wave when it is about 1.8 m in height. Find 

the horizontal distance that the surfer can ride on the wave before it breaks. [2] 
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3 Caesium-137 (Cs-137) is a radioactive isotope which will decay to half its original 

amount in 30 years. The amount of Cs-137 left, A mg, is given by the formula 
kteA 200 , where t is the time in years.  

     

 (a) Find the initial mass of the sample of Cs-137. [1] 

    

 

 

 

  

 (b) Find the value of k. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (c) What percentage of the sample has decayed after 50 years? [3] 
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4 Express 
xx

xxx

2

81135
3

23
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
 in partial fractions. 

[6] 
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5 A curve with equation   494 2  xxy  crosses the x-axis at point C.  

     

 
(a) Find 

dx

dy
 and express your answer in the form of 

42

2





x

cbxax
. 

Hence, find the gradient of the curve at C. [5] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Hence determine the angle that the tangent to the curve at C makes with the 

positive x-axis. [2] 
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6 (a) The figure below shows part of a straight line obtained by plotting yln  

against 3x  and it passes through the horizontal axis at – 2 and  15,4 .  

   

 

   

 

    

 Express y in terms of x. [4] 
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 (b) Find the value of x when y = 11150. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

  

     

7 Given that 
35

2


 qp  where p and q are integers. Without using a 

calculator, find the value of p and of q. [4] 
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8 (a) Prove the identity x
x

x
sec1

sec1

tan2




. 
[3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
(b) Hence, solve 

2
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tan2
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 x

x
 for  3600 x . 

[4] 
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9 (a) Express each of 2242 2  xx  and 762  xx  in the form   cbxa 
2

 

where a, b and c are constants. [4] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Use your answers from (a) to explain why the curves 2242 2  xxy  and 

762  xxy  will not intersect. [3] 
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10 A particle travels in a straight line so that, t seconds after passing a fixed point O, 

its velocity v m/s is given by 26193 2  ttv .  

     

 (a) Find the initial acceleration. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Find the values of t when the particle is instantaneously at rest. [2] 
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 (c) Show that the particle will not return to the fixed point O. [5] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

     

11 (a) Solve the equations  

     

  
(i)     xxx 2

5

24 log
2log

1
6log6log2  . 

[4] 
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  (ii) 3713 21   xx . [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
(b) Show without using a calculator 510 2

5lg

 . [2] 
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12 In the diagram below, it is given that AB is parallel to CD, AD is perpendicular to 

AB.  8,2 A ,  10,14B ,  0,10D  and C lies on the perpendicular 

bisector of AB.   
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 (a) Find the equation of CD. [2] 
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 (b) Find the coordinates of C. [4] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (c) Calculate the area of quadrilateral ABCD. [2] 
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