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Mathematical Formula 

1. ALGEBRA 

 

Quadratic Equation 

 For the equation ax2 + bx + c = 0, 
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2.  TRIGONOMETRY 
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1 (a) Given the curve   rqxpy 
2

 is always negative. State two conditions for 

p and r. [2] 

    

 

 

 

 

 

 

 

  

 (b) (i) Determine the set of values of m for which the equation 

1262  mxmxx  has no real root. [3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (ii) Hence, explain what can be deduced about the curve 622  xxy  and 

the line 12  xy . [2] 
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2 (a) Differentiate xx ln4 3  with respect to x. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
(b) Hence evaluate 

5

1

2 ln3 dxxx . 
[4] 
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 (c) State the range of value of x for which xxy ln4 3  is an increasing function. [4] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

     

3 (a) Find the independent term of 
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(b) Show that there is no constant term in the expansion of  

8
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4 The expression 62923  xqxpx  where p and q are constants has a factor of 3x  

and leaves a remainder of 24  when divided by 1x .  

     

 (a) Find the value of p and of q. [4] 
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 (b) Using the values of p and q, solve the equation 062923  xqxpx . [3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (c) Hence, solve 0296 23  pqyyy . [2] 
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5 The diagram shows part of the curve 15 2  xey  which intersects the x-axis at C 

and the straight line 483  xy  at  4,2B .  

     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (a) Show that the x-coordinate of C is 3.609. [2] 
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 (b) Find the shaded area bounded by 483  xy , 15 2  xey  and the x-axis. [6] 
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6 The equation of a curve is 
3cos

sin2




x

x
y . 

 

     

 (a) Express 
dx

dy
 in the form 

 23cos

cos





x

xba
 where a and b are constants. 

[3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Given y is decreasing at 0.064 units per second, find the rate of change of x 

with respect to time when 
3


x . 

[3] 
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7 A water bottle in the shape of a hemisphere on a cylinder has a total external surface 

area of 900  cm2.   

    

 

 

 

 

     

 (a) Express h in terms of r. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

  

 
(b) Show that the volume of the water bottle, V cm3, is given by 3

6

5
450 rrV   . 

[2] 
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 (c) Find the value of r for which V has a stationary value and the stationary value     

of V. [4] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (d) Explain whether the volume of the water bottle can be further increased by 

changing the value of r in (c). [2] 
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8 A cubic curve that passes through the x-axis at 2x , has a coefficient of 1 for 3x  

and   13  xxk
dx

dy
. 

 

     

 (a) Find the value of k and the equation of the curve. [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) The normal at P on the curve is parallel to the line 112  xy .                            

Find the x-coordinate of P. [3] 
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9 The diagram shows a solar panel on a roof top. It is given that 

,90 RQPPSR   SR = 2 m, SP = 6 m and SPQ , where .900    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (a) (i) Show that the perimeter of the solar panel, P m, is given by 

8cos4sin8  P . [3] 
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  (ii) Express P in the form of  8)sin( R , where 0R and   is acute. [3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (iii) Find the maximum perimeter and the corresponding value of  . [2] 
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 (b) (i) Express the area of the solar panel in terms of  2sin2sin ba  , where a 

and b are integers. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  (ii) Hence, or otherwise, find the area of the solar panel when the perimeter is 

at its maximum. [2] 
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10 (a) Given that point A  3,0  , B  11,0 , C  5,6  lie on a circle. Show that the 

coordinates of the centre of the circle is  4,1 . [4] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Find the equation of the circle. [2] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



18 
 

Sec 4E Preliminary Examination 2021 Additional Mathematics Paper 2 

 

 (c) Point R and T are on the circle such that the tangents at these two points are 

parallel to the x-axis. Find the coordinates of R and T. [2] 

     

    

 

 

 

  

11 (a) Show that   BAkBABA cossin)sin(3sin3   and find the value of k. [3] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) Hence, find the exact value of  15sin3105sin3 . [4] 
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