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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 
1cossin 22 =+ AA  

AA 22 tan1sec +=  

AAec 22 cot1cos +=  

 

Formulae for ∆ABC 
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Answer all the questions. 

1 The function ( ) 3 22 12f x x a x b x= + + −  is divisible by ( )3x − and leaves a reminder of 14−  when 

 divided by ( )2 1x + . Find the value of a and of b.  [5] 
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2 In the diagram, the circle with centre C passes through the point ( )3,4A −  and touches the line 

3 5y x− =  at the point ( )1,2B . Find  
 (a) the equation of the line BC,         [3] 

 (b) the coordinates of C,          [5] 

 (c) the equation of the circle.          [2] 
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3 Given that ( ) ( )3 24 16 13 3x x x x m g x+ + + ≡ − , where ( )g x  is a polynomial and m is an integer.  

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

 (b) Find ( )g x .          [2] 

 (c) Hence, or otherwise solve for 3 24 16 13 3 0x x x+ + + = .     [1] 

 (d) Explain why the equation 6 4 24 16 13 3 0x x x+ + + =  has no real solutions.    [2] 
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4 (a) Find the values of x and y which satisfy the equations, 

      9 3x y= , 

      ( )2 1 72 2x y+ = .      [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Solve the equation ( )4 2 41 log log 8 log 3a a+ + = + .       [4]
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5 (a) Given that  
( )4log

32 0
log

x

y

y
x

+ = , express y in terms of x.        [4] 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (b) (i)  Simplify 
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   (ii)  Hence find the value of x if  
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6 (a) Prove that  
cos 1 tan

1 sin cos
θ θ
θ θ
− =

−
.       [3] 

 (b) Hence solve the equation  
cos 1 3cot

1 sin cos
θ θ
θ θ
− =

−
 for  0 360θ° ≤ ≤ ° .   [3] 
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7 (a) Obtain the first 3 terms in the expansion of ( )62 x+  in ascending powers of x.     [2] 

 (b) Find the term in x  in ( )611 2 x
x

 + + 
 

.       [2] 
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8 The table below shows experimental values of two variables x and y. The variables x and y are related  

 by the equation qy px= , where p and q are constants.  

 

 

 

 (a) On the grid opposite, draw a straight line graph of ln y  against ln x .     [2] 

 (b) Use your graph to estimate the value of p and of q.       [4] 

 An equation of 
8

2

ey
x

=  was given.   

 (c) Draw the graph of 
8

2

ey
x

= on the same axes and find the value of x of the point of intersection.

              [3] 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 10 50 300 800 3100 

y 350 144.5 60.1 36.6 18.2 
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Answers 

1. 5, 1a b= − =  

2. (a) 3 5y x= − +  (b) ( )0, 5C   (c) ( )22 5 10x y+ − =  or 2 2 10 15 0x y y+ − + =  

3. (a) 3m = −   (b) ( ) ( )22 1g x x= +  (c) 
13,
2

x = − −   

4. (a) 3, 6x y= − = −  (b) 1
85

a =  

5. (a) 2

1y
x

=   (bi) 1
26

   (bii) 9x =  

6. (b) 60 ,120 ,240 ,300θ = ° ° ° °  

7. (a) 264 192 240 ...x x+ + +    (b) 432 x 

8. (b) 1100, 0.516p q −     (c) 1.92x  
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