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Mathematical Formulae 

 

1.  ALGEBRA 

 

Quadratic Equation 

 

 For the equation , 

 
 

Binomial expansion 

, 

where n is a positive integer and  

 

 

2.  TRIGONOMETRY 

  

Identities 

 

 

 

 

 

 

 

 

 

 

Formulae for ΔABC 
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1 A curve is such that . The equation of the normal to the curve at the 

 point  is . Find the equation of the curve.           [6]
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2 (i) Show that  is a factor of the expression .              [2] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 (ii) Factorise  completely.      [2]

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Hence solve the equation .  [2] 
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3 (a) Solve , for .                 [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (b) Prove that .         [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

PRELIM 4E Add Math 2021 4049/1 

 

4 (i) Write down and simplify, in descending powers of x, the first three terms in 

 the expansion of , where n > 0.                 [2] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) When the third term of the expansion is divided by the second term,  is 

 obtained. Show that .                                      [2] 
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 (iii) Using the value of n found in (ii), without expanding , show that 

 there is no constant term in the expansion.                  [3] 
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5 (a) Solve the equation .                 [5] 
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   (b) Show that  can be expressed in the form  where 

  m and n are constants to be determined.      [4] 
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6 (i) Express  in partial fractions.                [6]
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  (ii) Differentiate  with respect to x.                 [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Hence find .       [3] 
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7 (a)     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Two variables x and y are related by the equation , where p and q are    

                    constants. When the graph of  against  is drawn, a straight line is obtained.         

                    Given that the line passes through the point (25, 1) and has a gradient , find 

 

         (i)       the exact values of p and q.                                        [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

y2 

(25, 1) 

x2 
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  (ii) the values of x when .                            [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Determine, showing your working, if it is possible for any line that passes  

  through the point (2, 1) to be a tangent to the circle with equation   

  .                                          [5] 
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8 (a) A curve has the equation , where . Find the gradient function 

 of the curve and determine, with explanation, whether y is an increasing or 

 decreasing function.                    [4]    
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  (b) The diagram shows part of the curve . 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

  

  Calculate the area of the region bounded by the curve, the line  and the 

  x-axis.                                  [5] 
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9  (a) Write down the principal value, in radians as a multiple of , of  

   .                               [1]

  

 

 

 

 

 

 

 

 

 (b) x, y and z are three angles of a triangle.  Given that x and y are acute angles 

  such that  and , find the exact value of  without the 

  use of a calculator.                                [4] 
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10 A factory is tasked to design an open cylindrical container with a surface area of 

 cm2. The radius and height of the cylinder is r cm and h cm respectively.  

 (i) Show that the volume, V cm3, of the cylinder is .   [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Find, in terms of , the maximum volume of the cylinder.               [6] 
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11 A particle moves in a straight line so that, t seconds after passing a fixed point O, its 

 velocity, v m/s, is given by .  

 

 (i) Find an expression, in terms of t, for the displacement of the particle.           [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Sketch the velocity-time graph and hence find the range of times when the 

  particle is travelling towards O.       [3] 
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 (iii) Calculate the total distance travelled by the particle in the first 7 seconds.  [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Paper 
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Answers: 

 

1.  

2(ii)   (iii)  or 8 

3(a) , 0.715, 5.57 

4(i)   

5(a)   or  0   (b)  

6(i)   (ii)    

  (iii)  

 

7(a)(i) ,   (ii)   (b) not possible 

8(a)  ; decreasing function  (b) 0.432 units2 

9(a)     (b)  

10(ii)  cm2 

11(i)   (ii)  (iii) 52 m 

 

 

 


