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Mathematical Formulae 
 

   

1. ALGEBRA 
Quadratic Equation  

For the equation 02 =++ cbxax ,   
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( )

! ( 1)...( 1)
! ! !

n n n n n r
r r n r r

  − − +
= =  − 

 

 

 

2. TRIGONOMETRY 
 

Identities 
1cossin 22 =+ AA  

AA 22 tan1sec +=  

AAec 22 cot1cos +=  

 

Formulae for ∆ABC 
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Answer all the questions. 

1 A right angled triangle has an area of 216 6 2 cm+  and a base length of 4 2 2  cm.−  Without using a 
calculator, find the perpendicular height of the triangle in the form of 2  a b+ where a and b are 
integers.  [4]
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2 Given that ( ) ( ) ( )2 228 5 3 2 1 3x Ax x B x C x+ − ≡ − + − − − for all real values of x, find the value of each of 

the constants A, B and C. [4] 
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3 (a) Prove that 2 1 sin(sec tan )
1 sin

θθ θ
θ

−
− ≡

+
.          [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Hence, solve the equation 2(sec tan ) 3θ θ− =  for 0 360θ≤ ≤  .      [3]
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4 (a) Solve the equation 10 sin 9 2cosec x x+ = −  for 0 360x≤ ≤        [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (b) Solve the equation sin 2 cos 2
4 4
π πθ θ   + = +   

   
 for 0 θ π≤ ≤ .  

   Leave your answer (s) in terms of π.         [3]  
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   4 (c) On the same axes, sketch the graphs of  2cos 2y x=  and 2sin 1y x= +  for 0 360x≤ ≤  .  

  Hence state the number of solutions for which 
1 cos 2 sin
2

x x− = −       [5] 
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5 A radioactive substance, Radium (Ra226), of mass 100g is decaying such that after t years, the amount 

remaining, M, is given by the equation 0.0004279100 tM e−= .   

 (a) Sketch the graph of M against t, indicating any axes intercepts.       [1] 

  

 

 

 

 

 

 

 (b) Find the amount of the Radium remaining after 20 000 years.       [2] 

  

 

 

 

 

 

 

 (c) Find the half-life of the Radium (i.e. the time taken to decay to half the initial mass).    [3] 
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6 (a) Given that the curve  23y x=  lies completely above the line 3.y px= −  Find the range of values  

  of p.                [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b)  It is given that 1 2
2 3

x− < <  is the solution set to the quadratic inequality 2 2 0px qx+ − <  where 

p and q are integers. Find the value of p and of q.         [3] 
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7 ( )1, 1Q −  and ( )6, 1R −  are two vertices of a rhombus PQRS as shown in the diagram below. PR and QS 

intersect at M. PR cuts the y – axis at ( )0,2 . 

 

 

 

 

 

 

 

 

 

 

   

(a) Find the equation of PR and QS.              [4] 
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7 (b) Calculate the coordinates of M, P and S.                    [6] 
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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 2 3y ax bx= + − , where a and b are constants.  

 

  

 (a) On the grid opposite, draw the graph of  3y
x
+  against x to obtain a straight line graph.    [3] 

  

 

 

 

 

 

 (b) Use your graph to estimate the value of a and of b.         [3] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Explain how you would use your graph to solve the equation ( )2 20 0ax b x+ − = .    [2] 

 

 

 

 

 

x 1 2 3 4 5 

y 2 15 36 65 102 
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Answers 

1.  22 14 2 cm+  

2. 17, 4, 6A B C= − = =  

3b. 210 ,330θ =    

4a. 203.6 , 210 , 336.4 , 330x =       4b. 0, ,
2
πθ π=   rad 

4c.  

 

 

 

 

 

 

 

 

 

5a.       5b. 0.192 g 

       5c. 1620 years  

 

 

 

 

 

6a. 6 6p− < <   6b. 6, 1p q= = −    

7a. Equation of : 2 3PR y x= − ,  
1Equation of : 2
2

QS y x= − +    7b. ( ) ( ) ( )2,1 , 2,3 , 3,3M P S−  

8b. 4.0, 1.0a b     

8c. Insert the horizontal line 3 20y
x
+

=  , or 20Y =  then read off the corresponding value of x from 

the point of intersection 
 
__________________________________________________________________________________ 
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