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Mathematical Formulae 

 
1. ALGEBRA 

 

Quadratic Equation 

 For the equation   

     x =    

 

Binomial Theorem 

 

 
 

 where n is a positive integer and   
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1 
The equation of a curve is where k is a constant. In the case where 

find the set of values of k for which the curve lies completely above the  

x-axis. 

 

 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
Given that  find the value of  

[4] 
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3 
Given that  for , find the range of values of x for which y is a  

 

 decreasing function of x. [4] 
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4 
A rectangular block has a square base of side  cm and a height of h cm. 

The volume of the rectangular block is  Without using a 

calculator, show that h can be expressed as  where a and b are integers. 

 

 

 

[5] 
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5 
The term containing the highest power of x in the polynomial f(x) is  Given that 

f(x) has two roots –2 and 3, and that is a quadratic factor of f(x), 

 

    

 (i) express f(x) as a polynomial in x with integer coefficients, [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) explain why f(x)  has exactly two real roots. 
[2] 
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6 It is given that  and  
 

   

 (a) Show that there are no real values of a and b for which f(x) and g(x) leave  

  
the same remainder when divided by  [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) 
Given that  is a factor of g(x), express a in terms of b. 

[2] 
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7 Winston believes that the depth of water, d metres, at the end of a jetty, t hours after 

low tide, can be modelled by the equation  where a, b and k are 

constants. 

 

    

 
(i) 

Assuming that low tides occur every 12 hours, show that  
[2] 

   

 

 

 

 

 

 

 

 

 (ii) Winston measures the depth of water at low tide and high tide to be 2 metres 

and 6 metres respectively. Calculate the value of a and of b. 

 

[2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Winston requires the depth of water at the end of the jetty to be at least 3 

metres to sail his boat.  

 

Given that the low tide on a particular day was at 0830, find the earliest time 

that Winston could sail his boat. 

 

 

 

 

[3] 
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8 
A curve is such that  

 

    

 (i) Find the coordinates of the stationary points of the curve.  [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) 
Obtain an expression for  and hence, or otherwise, determine the nature  

 

  of each stationary point. [3] 
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9 In a factory, a machine part P, which is connected to a food cutter, moves in a straight   

 line from a fixed point O so that t seconds after passing O, its velocity, v m s–1, is  

 

given by  where  

 

   

 
(i) Find the value of t when P first comes to an instantaneous rest, giving your 

answer in terms of  

 

[3] 
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 (ii) 
Find the total distance travelled by P from  to  

[4] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) 
Find the acceleration of P when  

[2] 
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10 (i) 
Express  as the sum of 3 partial fractions. 

[6] 
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(ii) 

Hence, evaluate  
[4] 
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11 

 
 

The diagram shows part of the curve meeting the x-axis at the point A(1, 0). 

The tangent to the curve at B meets the x-axis at the point C.  

 

    

 (i) 
Given that the gradient of the tangent at B is  show that the coordinates 

 

  of B are  
[3] 
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(ii) By finding the equation of the tangent to the curve at B, determine the 

coordinates of C.  

 

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) 
Using the result  find the area of the shaded region, 

 

  leaving your answer in exact form. [4] 
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12 The equation of a circle C1 is  
 

    

 (i) Find the coordinates of the centre and the radius of C1. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) The circle C1 intersects the x-axis at the points P and Q. 

By finding the x-coordinates of P and of Q, determine the coordinates of the 

midpoint of PQ.  

 

 

[3] 
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 (iii) Show that the equation of the tangent to the circle C1 at the point P(6, –1) is 

  

 

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(iv) Find the equation of another circle C2 which has the same centre as C1 and 

passes through (1, –5).  [1] 
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13 (a) (i) 
Without the use of a calculator, show that  

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (ii) 
Hence, evaluate  leaving your answer in the form  

[3] 
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 (b) 
Prove that  

[4] 
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