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Mathematical Formulae 

1. ALGEBRA 

Quadratic Equation 

For the quadratic equation ax 2 + bx + c = 0, 

 
Binomial expansion 

, 

where n is a positive integer and  

 

 

2. TRIGONOMETRY 

Identities 

 

 

 

 

 

 
Formulae for ∆ABC 
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1 Solve the equation  for .          [5] 
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The diagram shows two circles  and  with centres P and Q respectively. Both circles

 and is tangent to the x  axis at R (1.5, 0). The radius of is 6 units. 

 

 (i) Find the coordinates of the centre, P of circle .        [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the equation of the circle .          [1] 
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(iii) Given that the area of  is 18 times the area of , find the coordinates of the 

centre, Q of .                [3] 
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3 (i) Using , show that .      [3] 
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 (ii) State the amplitude and period of .           [2] 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Sketch the graph of  for .       [3] 
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4 A glass of hot water was left to cool in the fridge. The temperature, T C, of the water 

decreases with time, t minutes. The table shows the measured values of T and t. 

  

t (min) 10 20 30 40 50 

T (C) 60 37 23 14 9 

 

 It is known that t and T are related by the equation  where a and k are 

constants. 

 

(i) Explain clearly how a and k can be calculated when a graph of ln T against t is  

drawn.                [2] 

 

 

 

 

 

 

 

 

(ii) On the grid below, plot ln T against t for the given data and draw a straight line  

graph.                 [2] 
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 Use your graph to estimate 

 

(iii) the value of a and of k.           [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iv) the temperature of the water at the beginning of the experiment.        [1] 
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5 A bus travelling on a straight road passes a traffic light at junction P with speed  

11 m/s and, 2 minutes later, passes another traffic light at junction Q with speed  

21 m/s. During the journey from P to Q, the acceleration,  , where k is a 

constant and t seconds is the time after passing P.   

 

(i) Show that .            [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the distance between P and Q.             [4] 
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The diagram shows a circle passing through the points A, B and C. The point B lies on 

the line SC. ST is a tangent to the circle at A. The points E and F lie on AB and AC 

respectively. Given that EF is parallel to ST, show that BCFE is a cyclic quadrilateral.

               [5] 
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7 The equation of a polynomial is given by . 

 

 (i) Find the remainder when f(x) is divided by x + 1.        [1] 

 

 

 

 

 

 

 

 

 

(ii) Show that 3x   1 is a factor of f(x).          [1] 

 

 

 

 

 

 

 

 

 (iii) Show that the equation f(x) = 0 has only one real root.       [4] 
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(iv) Use your answers to parts (ii) and (iii) to solve the equation 

.               [4] 
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A contractor was given 240m of fencing for a playground, He designed the playground 

ABCDEF consisting of a rectangle ABCF and an isosceles trapezium CDEF. Given that 

AB = 12 m, DE = 6 m, CD = EF = 5x m and BC = y m. 

    

(i) The contractor used 240 m of fencing to enclose the playground.  

Express y in terms of x.           [1] 

 

 

 

 

 

 

 

 

 

 

(ii)    Show that the enclosed area, A , of the playground is given by 

.             [2] 
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(iii)    Given that x can vary, find the stationary value of A.           [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iv) Find the nature of this stationary value. Would the contractor be happy or 

disappointed with the design of his playground?        [3] 
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The diagram shows three fixed points O, C and D such that OD = 31 cm, CD = 17 cm 

and angle ODC = 90. The lines OA and BC are perpendicular to the line BD which 

makes an angle  with the line CD. The angle  can vary in such a way that the point A 

lies between the points B and D. 

  

 (i) Show that OA + AB + BC = 48 cos   14 sin .        [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Express OA + AB + BC in the form , where R > 0 and . 

                [3] 
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 (iii) Find the values of  for which OA + AB + BC = 30.        [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

 

 

 

10 The equation of a curve is . 

 

 (i) Find an expression for .           [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence find .       [2] 
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 (iii) Find an expression for .          [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iv)  Using the result found in part (ii) and part (iii), find .      [4] 
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The diagram shows part of the curve  and the line . The line 

 intersects the x   axis and the y   axis at P and Q respectively. Given that R 

is the point of intersection of the line  and the curve and that R 

is the midpoint of PQ, find 

 

(i) the coordinates of R,               [3] 

 

 

 

 

 

 

 

 

 

 

 

(ii) the value of h,             [1] 

 

 

 

 

 

(iii) the area of the shaded region.                   [6] 
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