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Mathematical Formulae 
 

1. ALGEBRA 
 
Quadratic Equation 
 
        For the equation 02  cbxax , 
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Binomial Expansion 
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 where n is a positive integer and  
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2. TRIGONOMETRY 
 
Identities 

1cossin 22  AA  

AA 22 tan1sec   
2 2cos 1 cotec A A   

BABABA sincoscossin)sin(   

BABABA sinsincoscos)cos(   
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Formulae for ABC  
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1 Express 
3

3 2

2 1x

x x




in partial fractions. [6] 
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2 The table shows experimental values of two variables x and y. 
 

x 0 1 2 3 4 5 
y 10 25 50 280 260 480 

 
 

 

 (a) Variables x and y are related by the equation xy ma , where m and a 
are constants. Explain how m and a can be calculated when a graph of 
lg y against x is drawn. 

 
 

[3] 

  
 
 
 
 
 
 
 
 
 
 
 

 

 (b) On the graph paper, draw a straight line graph to illustrate the 
experimental values. 

 
[3] 

   
 (c) Hence, determine the values of a and m. [2] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (d) One of the pairs of values is wrong. What should be the correct x 
value or y value? 

 
[2] 
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3  
 
 
 
 
 
 
 
 
 
 
 
 
 
The diagram above shows a straight line 34y nx  , where n is a constant, 

intersecting the curve 2 6 16y x x     at two points A and B respectively.  

Point A is the highest point of the curve 2 6 16y x x    . 

 

   
 (a) Find the value of n. [4] 
  

 
 
 
 
 
 
 
 
 

 

 (b) Show that the coordinates of B is (6 , 16). [3] 
  

 
 
 
 
 
 
 
 
 

 

 (c) Find the area of the shaded region. [3] 
  

 
 
 
 
 
 
 

 

A 

B 

34y nx   

2 6 16y x x     
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4 (a) Determine the range of m if 
2

2

1

1
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m
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 has no real roots. [4] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
(b) Find the range of values of x for which 

2
2 5

1
3

x x
x


 


. [3] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (c) It is given { : 2 or 5}x x x    is the solution set of the quadratic 

inequality 21
0

2
x px q   . Find the values of p and q. 

 
 

[3] 
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5 (a) Given that 
3 4

0 3
f ( ) f ( )  5x dx x dx   . 

Find  

 

 (i) 
4 3

0 4
2f ( ) f ( ) x dx x dx  , [2] 

  
 
 
 
 
 
 
 
 
 

 

 (ii) the value of k for which  
3

0
f ( )   8x kx dx   [3] 

  
 
 
 
 
 
 
 
 
 
 
 
 

 

 
(b) Find  sin

d
x x

dx
. Hence evaluate 2

0
cos  x x dx



 . 
 

[5] 
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6 (a) Use the substitution 2xu  to solve the equation  22 7 2 12 0x x   . [4] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
(b) Solve the equation 4

1
log log 8

2xx   .  

 

 
[8] 
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7 The equation of the curve is 
4

1

x
y

x



. 

 

 
(a) Find an expressions for 

2

2
 and 

dy d y

dx dx
. 

 
[6] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) Find the coordinates of the stationary point. [3] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (c) Find the nature of the stationary point [2] 
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8 (a) A line M passes through P(-3 , -1) intersects at right angle with another 

line L, whose equation is 4y x   at point C. Find the equation of the 
line M. 

 
[3] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) A circle C1 has P as its centre and PC as its radius. Find the equation of 
the circle. 

 
[5] 
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 (c) Circle C2 is a reflection of circle C1 along line L. Find coordinates of the 
highest point in Circle C2. 

 
[4] 
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9  
 
 
 
 
 
 
 
 
 
 
 
The diagram above shows a portion of the cruise ship with an inclined bridge 
BC for tourist to board the ship. The bridge BC has a handrail AD and tilted at 
an acute angle,   from the horizontal ground EC. The handrail AD is parallel 
to the bridge BC and 90ABC BEC    . 
Given that 1.5 m, 5 m and AB AD H  is the height of A above the 
horizontal ground. 

 

   
 (a) Show that 5sin 1.5cosH    . [2] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) Express H in the form sin( )R   , where R > 0 and  is an acute 
angle. 

 
[3] 
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 (c) Hence find the value of   for which H = 4.8 m. [2] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (d) Find the maximum value of H and the corresponding value of  . [2] 
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