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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 The area of a square is
3 2 2
3 2 2
+
−

cm2. Find the perimeter of the square in the form of a b+ , where a 

and b are integers.           [4]
  

 

 

 

 

 

 

 

 

 

 

 

________________________________________________________________________________________ 

2 The number y, of E. coli bacteria after x hours of an experiment is given by ( )40 1.4xy = . Find  

 (i) the number of E. coli bacteria at the start of the experiment,      [1] 

 

 

 

 

 

 

 (ii) the time needed to grow the population to 1000, correcting your answer to the nearest hour.   [3] 
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3 Given that ( ) ( ) ( ) ( )23 2 23 2 16 2 1 1 2x x x b x x ax x c x+ − + − − − ≡ − + + for all values of x, find the 
value of each of the constants a, b and c.        [4] 
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4 (i) Prove that 
2

3

sec 1 sin cos
tan tan

θ θ θ
θ θ

−
=

+
.        [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Hence, solve the equation 
2

2
3

sec 1 2cos
tan tan

θ θ
θ θ

−
=

+
 for 0 360o oθ≤ ≤ .   [4]  
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5 (a) Solve the equation 0.9 cos 30 0
2

ox − − = 
 

 for 0 180o ox≤ ≤     [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (b) Solve the equation 2 32cos 0
sec

x
co x

+ = for 0 2x π< < . Leave your answer (s) in terms of π.  

               [5]  
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6 (a) The equation of a curve is ( ) ( )22 3 4 2y p x p x= − + − + . Find the range of values of p for which 
y > 0.             [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b)  Find the largest positive integer k for which the line 7y kx= − −  does not intersect the curve 
24 3 2y x x= − + .          [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Turn over 



 
 

8 
 

 
 

7 In the diagram below, P and R are points on the y-axis and x-axis respectively.  

 

 

 

 

 

 

 

 

 

   

(a) Given that the equation of PR is 5
2
xy = − + , find the coordinates of P and R.   [2] 

 

 

 

 

 

 

 

 

(b) If ( )7,Q q lies on the perpendicular bisector of PR, find the value of q.             [3] 
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  (c) Given the point 
33,
2

S  − 
 

, explain why PQRS is a rhombus.     [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

  (d) Calculate the area of PQRS.          [2] 
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8  (a) Solve the following equations: 

(i) 2 15 2x x−=           [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
(ii) ( ) ( )2 16 2 5 4y y+ =          [4] 
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(b) Show that the equation ( )17 8 7 1 0x x+ −− + = has only 1 real root.     [4] 
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Answers: 

1) ( )12 128 cm+  

2i) 40  2ii) 10hrs 

3) 2, 1, 6a b c= = − =  

4ii) 63.4o or 243.4o 

5a) 8.3o or 111.7o 5b) 7 11
6 6

orπ π  

6a) 16 0p− < <   6b) 14k =    

7a) ( ) ( )0,5 10,0P and R   7b) 6.5q =  7d) 50 units2 

8ai) -0.274 8aii)   1 1
2 2

or−  
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