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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 Solve the following pair of simultaneous equations 
23 2 1xy y− + = −  

2 1x y− =  

[4] 
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2 Given that 8sin
17

=θ and that θ is obtuse, find the exact value of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) tan ,θ  

 

 

 

 

 

 

 

 

(ii) cos( ),θ−  

 

 

 

 

 

 

 

 

[2] 

 

[1] 

 (iii)  sec(180 ).θ°−  [2] 
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3 The figure shows part of a straight line graph obtained by plotting 
1
y

 against 2

1
x

. 

Express y in terms of x. 

 
 

[4] 
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4 Express the following in partial fractions.  

(a) 
( )
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3 2 2
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(b) 
2

2

4 5
4 3

x x
x x
+ +
+ +

. 
 

[4] 
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5 

 

The expression f(x) = ax3 + x2 + bx + 15 leaves a remainder of 11 and 14 when divided by (x – 2) and  

(x + 1) respectively. 

 
  

(i) Determine the value of a and of b. 

 

[5] 

 

 

 

 

 

(ii) Prove that (5 − 2x) is a factor of f(x).  [1] 
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 (iii)    Explain why f ( ) 0x =  has only one real root. [3] 

 

 

 

   

 

 

 

 
 

 

 

[Turn Over 



10 
 

 
 

6 (a)      Find all the angles between 0° and 180° which satisfy the equation cosec2 2x = 2. [3] 
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(b)   The diagram below shows part of the graph of the function y = a sin bx + c.  

 
 

   Find the value of a, of b and of c. [3] 
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7 Solve the following equations. 
 

 

 (i) 4 3 22log 3 log 27 log ( 5)x x= + − , [4] 

 

 

 

 (ii) ln(4 2) ln 2 ln3x x+ = + , [5] 
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 (iii)  lg 1 lg( 10)81 3 9x x+ −× = . [5] 
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8 The points P(−3, 0) and Q(1, 2) lie on the circle C1 such that PQ is the diameter of the circle. 
 

 

(i) Find the centre and radius of circle C1. [2] 
 
 
 
 
 
 

 
 

 
 

 
 
(ii)  Given that the equation of the tangent to C1 at point R is 2 8y x= + , find the coordinates of R. [4] 
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(iii) A circle C2 is obtained by reflecting C1 in the tangent line 2 8.y x= +  Find the  

equation of C2. [3]
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Answers 

1. 1x = , 1y =     or    
3
2

x = , 2y =  

2. (i) 
8

15
    (ii) 

15
17

−     (iii) 
17
15

 

3. 
2

22 5
xy

x
=

−
  

4. (a) 2

1 1
2 2

x
x x

−
+

+
    (b)

1 11
1 3x x

+ −
+ +

     

5. (i) 2a = − , 4b =     2=     (iii) 
5
2

x =      

6. (a) 22.5 ,67.5 ,112.5 ,157.5x = ° ° ° °     (b) 6a = , 1
4

b = , 5c = −      

7. (i) 8x =     (ii) 1x =  or 0x =    (iii) 119x =  
8. (i) ( )1,1C − , radius 5= units    (ii) ( 3, 2)R −     (iii) ( ) ( )2 25 3 5x y+ + − =   
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