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Mathematical Formulae 

1. ALGEBRA 

Quadratic Equation 

 For the equation 2 0,ax bx c     
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where n is a positive integer and  
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2. TRIGONOMETRY 
Identities     

2 2sin cos 1A A   

2 2sec 1 tanA A   

2 2cosec 1 cotA A   

sin( ) sin cos cos sinA B A B A B    

cos( ) cos cos sin sinA B A B A B   
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1 tan tan
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2

2tan
tan 2

1 tan

A
A

A



 

 

Formulae for ABC    
sin sin sin

a b c

A B C
 
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1 Express 
2

2

53 5 7

(3 1)( 10)

x x

x x

 

 
 in partial fractions. [6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



4 
 

2 (a) Variables x and y are connected by the equation 2 3y ax by  , where a and b are    

   constants. Explain clearly how a and b can be calculated when a graph of 
2x

y
    

   against 2y  is drawn. [3]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) The mass, m grams, of a radioactive substance decreases with time, t years.  

  The observation started on 1 January 2021.  

  Measured values of m and t are shown in the table below. 

   

m (grams) 53.6 35.9 24.1 16.2 

t (years) 10 20 30 40 

  It is known that m and t are related by the equation 0
ktm m e , where 0m  and k  are   

  constants. 

  

  (i) Draw the graph of ln m  plotted against t, using a scale of 4 cm for 10 units on the   

   t-axis and a scale of 2 cm for 1 unit on the ln m -axis. [3] 
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Use your graph to estimate 

 

2 (b) (ii) the value of k, [2] 

 

 

 

 

  

 

 

 

 

 

 

 

  (iii) the mass of the substance when the observations began, [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (iv) the year for the substance to reach half its original mass. [3] 
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3 (a) In the expansion of 

9
2

3

5
2x

x

 
 

 
, determine whether the term independent of  

  of x exists. [4] 
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3 (b) (i) Find the first 3 terms in the expansion, in ascending powers of x, of  

   

8

3
2

x 
 

 
. Give the terms in their simplest form. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (ii) Hence, find the coefficient of 3x  in the expansion of  

    
8

23 2 7 9
2

x
x x

 
   

 
. [2] 
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4 The points (5,17)A  and (12,10)B  lie on a circle. The centre of the circle lies on  

 the y-axis.   

 (i) Find the equation of the perpendicular bisector of AB. [5] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the equation of the circle. [3] 
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4 (iii) Does the point ( 7,4)C   lie on the circle, inside the circle or outside the  

  circle? Explain clearly by showing all your working. [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The circle gets reflected about a vertical line that passes through the point ( 9,6) .  

 (iv) Find the equation of the reflected circle. [2] 
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5 (i) Show that 1x   is a factor of 3 22 11 22 13x x x   .  [1] 

  

 

 

 

 

 

 

 

 

 

 

 

 (ii) Jacob said that 3 22 11 22 13y x x x     is a cubic graph, therefore the  

  graph will cut the x-axis at 3 points.  

  Do you agree? Explain clearly by showing all your working. [4] 
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6 (a) Find the values of x and y which satisfy the equations  

  
1

5
5(25)

x

y
    

  0.5 32 4 2x y .  [4] 
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6 (b) The diagram shows a triangular field ABC. The area of the field is  

  
380

25 7 5
m2 and the shortest distance from A to BC is (4 5 2) m.     

  

 

 

 

 

 

 

 

 

 

  Without using a calculator, obtain an expression for BC in the form 

  5a b , where a and b are integers.  [4] 
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7 (a) Use the substitution of 3xu   to solve the equation 2 13 8(3 ) 3x x   .    [4] 
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7 (b) Solve the equation 4 4
2 3

1 2
log ( 4) log 1

log 4 3x

x


    .  [5] 
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8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 The diagram shows a triangle ABC in which the point A is (4,15.9) , the point B  

 lies on the x-axis and the angle ACB is 90 . The equation of BC is 2 5 15x y  .   

    

 (i) Find the coordinates of C. [5] 
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 (ii) Given that ABCD is a parallelogram, find the coordinates of D. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) The point E is ( 5, 9)  . Find the area of triangle BCE.  [2] 
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9 (i) Given that 2 3ax x c   is always positive, what conditions must  apply to  

  the constants a and c? [3] 

   

 

 

 

 

 

 

 

 

 (ii) Give an example of values of a and c which satisfy the conditions found in  

  part (i). [2] 
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10 (i) 
Sketch the graph of 

1

5x
y   . [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) In order to solve the equation 5

1
log

2 3
x

x

 
  

 
, a suitable straight line has   

  
to be drawn on the same set of axes as the graph of 

1

5x
y  . 

  Find the equation of the straight line and the number of solution(s). [4] 
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11 The equation of a curve is 24 (3 1) 1y x p x q     , where p and q are constants.  

 The line y px q  is a tangent to the curve at the point A.  

 (i) Find the negative value of p. [4] 
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 (ii) Using this value of p, and given that the curve passes through ( 3,56.5) ,   

  find the coordinates of A. [3] 
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