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Mathematical Formulae 
 

   

1. ALGEBRA 
Quadratic Equation  

For the equation 02 =++ cbxax ,   
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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. It is given that a and b are the roots of the quadratic equation 2 2 1 0x x− − =  and that a > b.  

 Show that 3 2 2a
b
= − − .          [5] 
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2. A circle with centre O passes through the points ( )1,7P −  and ( )0,8Q .  

 (a)  State the relationship between the perpendicular bisector of PQ and the point O.  [1] 

  
 
 
 
 (b) Find the coordinates of O, given that the line 2 2y x= − passes through the centre of the circle. 
              [5] 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (c) Hence find the equation of the circle.        [2]  
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3. The polynomial ( )f x is given by ( ) 3 29 30 23 4f x x x x= − − − .  

 (a) Factorise ( )f x completely.         [4] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) Hence, prove that the equation 9 23 4 30x x x x− = +  has only one real root. Find the solution. 

             [3] 
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4. (a) Solve the equation 12 2 3x x+ −+ = .        [4] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b)  The equation of a curve is 22 4y x a x b= − +  where a and b are non-zero constants.  

  Explain why 0y >  if 22b a> .        [3] 
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5. (a) Find an expression for x, in terms of e, for which ( )ln 3 ln 3x x− = + .   [3] 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) Solve the equation 5 25log log 4x x+ = .       [3] 
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6. (a) (i) Prove the trigonometric identity:  
( )

2
2

2
cosec 2cot cosec

cos sin
A A A

A A
+

=
+

    [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (ii) Hence solve the equation: ( )22cosec 2cot 4 cos sinA A A A+ = +  for  0 360x≤ ≤ ° .  [4] 
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6. (b) Given that  1 sin 2cos 1
1 2sin cos

x x
x x

+ +
=

+ +
 and x is acute, find the exact value of cos x.   [4] 
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7. (a) (i) Write down the first four terms in the expansion of ( )61 4x− .     [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

  (ii)  Hence find the coefficient of 3x  in the expansion of ( )( )623 1 4x x+ − .   [2] 
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7. (b) Explain why there is no constant term in the expansion of  
18

3

12x
x

 + 
 

.   [3] 
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8. A solid was heated and left to cool in a container in a room. The difference between its temperature and 

the surrounding room temperature at time t hours was T C° . The table shows some recorded values of 
t and T. 

t  (hours) 5 10 15 22 25 

( )T 癈  15.1 8.4 5.2 2.7 1.6 
  

 The variables t and T are related by the equation btT ae= , where a and b are constants.  
   
 (a) On the grid opposite, draw a straight line graph of ln T against t.     [3] 
 (b) Use your graph to estimate the value of a and of b.       [4] 
 (c) With reference to (a), explain why the value of T cannot be zero.    [1]
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Answers 

2.  (i)  The perpendicular bisector of the chord PQ passes through O, the centre of the circle. 

 (ii)  ( )3,4O  

 (iii)  ( ) ( )2 23 4 25x y− + − =   

3. (a)   ( )( )24 3 1x x− +    (b)  16x =  

4. (a)  1 or 0x = −  

5. (a)  
( )3

3
1

x
e

=
+

    (b) 73.1x =  

6. (aii) 30 ,150 ,210 ,330A = ° ° ° °   (b) 1cos
2

x =  

7. (ai)  2 31 24 240 1280 ...x x x− + − +   (aii) 3864−  

 

8.  (b)  28.5a ,  0.116b −  

 (c)  0 ln  is undefined. T T= ⇒ Hence the value of  cannot be zero. T   
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