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Mathematical Formulae 

 

 

1. ALGEBRA 

 

Quadratic Equation 

 For the equation 02 =++ cbxax ,   
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where n is a positive integer and 
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2. TRIGONOMETRY 

Identities 
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Formulae for ABC 
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Answer all the questions. 

 

1 (i) Sketch the graph of 2 9y x= . [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Given that the line 4x =  intersects the graph of 2 9y x=  at points P and Q, find the 

distance of the line segment PQ. [2] 
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2 Given that 

( )
2 3

2

d 40

d 8 8

kx

x x x

 
= 

−  −

, find the value of k. [4] 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 Given that the constant term in the expansion of 

8
1

ax
x

 
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 is 5670, find the value of the positive 

integer a.  [5] 
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4 Solve ( )( )3 2 2 1 2 1x x− − = +  giving your answer in the form 2a b+ , where a and b are 

integers.  [5] 
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5 Find the set of values of x for which 3 22 17y x x x= − + − +  is a decreasing function. [5] 
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6  

 

 

 

 

 

 

 

 

 

  

 The diagram shows a regular octagon with diagonal length x cm.  

 

 (i) By dividing the octagon into eight congruent triangles, show that its area, A cm2, can be 

expressed as 22

2
A x= . [3] 

 

 

 

 

 

 

 

 

 

 

  

     

 

 (ii) The area of the octagon increases at a constant rate of 10 cm2/s.  

 

  Find the rate of change of the diagonal length of the octagon when x = 5. [4] 
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7 A circle with the equation 2 2 4 0x y mx ny+ + + − =  passes through the points ( )1, 0−  and 

( )4, 4− . 

 

 (i) Find the value of m and of n. [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence, find the radius and the coordinates of the centre of the circle. [4] 
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8 The quadratic equation 23 6 5 0x x− + =  has roots 2  and 2 . 

 

 (i) Evaluate 

 

  (a)  +  and  , [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (b) 
2 2 + . [2] 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find a quadratic equation with roots 2 +  and 2 + . [4] 
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9 (i) (a) Prove that 

    ( )sec 2cos sin 2 4cos 2sin     +  + = + . [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (b) Express ( )2 cos 45 −   in terms of sin  and cos . [2] 

 

 

 

 

 

 

 

 

 

 (ii) Hence solve ( ) ( )sec 2cos sin 2 2 cos 45    +  + = −   for 0 360   . [4] 
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10 The equation of line l is given by 2 3y x= − .   

 

 l is a normal to the quadratic curve 
22 6 3y x x= − +  at point P and intersects the same curve 

again at point Q. 

 

 (i) Show that the coordinates of P is ( )1, 1− . [4] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the coordinates of Q. [3] 
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 (iii) At point P, l is a tangent to the graph of ( )fy x= , where it is known that  

( )
3

f
19 3

'' x
x

=
−

. 

 

  Find the gradient of the graph of ( )fy x=  at 6x = . [5] 
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