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MATHEMATICAL FORMULAE 

 

1. ALGEBRA 

 

Quadratic Equation 

        For the equation 02  cbxax , 
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2. TRIGONOMETRY 

 

Identities   

 
 

Formulae for ABC 
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1 (i) Find the value of 10 ,x
 given that 4x+1× 52x-3 = 103x. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence, solve 4x+1× 52x-3 = 103x .           [1] 
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2 (a) The equation of a curve is  y = 3x2 + 5x + 1 . Find the set of values of x for which the 

curve lies completely above the line  y - 3x = 2 .      

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Find the range of values of m for which the equation  mx2 + 2m = 3x(4 – x)  has real 

roots.      

[3] 
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3 
 

(i) Express 
14

8
2

2


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x

xx
 in partial fractions. 

[4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(ii) Use your results in part (i) to find  


dx
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4 

 

(i) 
Express 

30+18√3

2+√3
  in the form r + s 3 , where r and s are integers. 

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) The diagram shows a triangle XYZ. 

 

 

 

 

 

 

 

 

 

 

  XY is  324   cm and YZ is  3ba   cm, where a and b are integers. 

The included angle XYZ is 150. 

Given that the area of the triangle is  3915  cm2, find the value of a and of b. 

 

 

[5] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 X 

 Y 
 Z 

 324   cm 

 3ba   cm 



Bendemeer Secondary School                     Page 

2021 Preliminary Examination / Sec 4E / Additional Mathematics Paper 1                                                                                              
7 

5 (a) The equation log2 𝑥 + log8 𝑥 = log7 49 has the solution 𝑥 = 2𝑎.  

Find the value of a. 

[4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Show that the equation log3(4𝑥 − 11) − log3(𝑥 − 3) = 1 has no solution. [4] 
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6 The equation of a curve is 𝑦 = 3 − 4𝑠𝑖𝑛2𝑥.  

    

 (i) State the minimum and maximum value of y.  [2] 

   

 

 

 

 

 

 

 

 

 

 (ii) Sketch the curve 𝑦 = 3 − 4𝑠𝑖𝑛2𝑥 for 0 ≤ 𝑥 ≤ 2𝜋 [3] 
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7 The function is defined by (𝑥) =
𝑥2−4

𝑥2+6
 , x > 0. 

 

    

 (i) Explain, with working, whether g(x) is an increasing or decreasing function. [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) A point P moves along the curve g(x), such that the y – coordinate of P is increasing 

at a rate of 0.04 unit per second. Find the rate of increase of the x – coordinate of P 

when x = 2. 

 

 

[2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

    



Bendemeer Secondary School                     Page 

2021 Preliminary Examination / Sec 4E / Additional Mathematics Paper 1                                                                                              
10 

 

8 The gradient function of a curve is given by  
3

d 16
4

d

y

x x
  .  Given that the line 2y – x – 6 = 0 

is a normal to the curve, find the equation of the curve. 

 

 

[6] 
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9 The diagram (not drawn to scale) shows a quadrilateral ABCD such that AB = BC and angle 

BCD = 90o. The point A is  6,4  and the point C is  6,6 . Given that the area of triangle 

ABC is 15 square units and the point D lies on the line 04253  xy . 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) Find the coordinates of B. [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the coordinates of D. [4] 
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B 

y 

x 

D 



Bendemeer Secondary School                     Page 

2021 Preliminary Examination / Sec 4E / Additional Mathematics Paper 1                                                                                              
12 

9 (iii) Find the area of the quadrilateral ABCD. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iv) The point X  lies on the line AB produced such that AB : BX is 2 : 3. Find the 

coordinates of X. 

 

[2] 
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10 The diagram shows part of the curve 
5

2 1
y

x



. The line 9y = −10x + 55 intersects the 

curve at points A and B and meets the x-axis at point C. CD is a straight line parallel to the  

y – axis. 

 

   

 

 

 (i) Find the coordinates of A, B and C. [4] 
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10 (ii) Find the area of the shaded region.  [4] 
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11 The diagram shows a rectangle ABCD that is leaning against a vertical wall.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AB is 10 metres, AD is 3 metres and the side BC makes an angle   with the floor. 

EC is horizontal distance of C from the wall. 

 

 

 (i) Show that EC can be expressed in the form a sin  + b cos , where a and b are 

constants to be found.  

[2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Express EC in the form R sin ( + ) where R > 0 and  is an acute angle. [4] 
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11 The rectangle ABCD will remain leaning against the wall provided EC lies between  

7.5 metres and 9.5 metres. 

 

    

 (iii) Find the range of values of  for the rectangle ABCD to remain leaning against the 

wall. 

 

[4] 
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12 The points P and Q both lie on a circle and have coordinates (-10, 15) and (10, 0) 

respectively. The centre of the circle lies on the line 4y = 3x + 37. 

 

    

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

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find the equation of the circle in the general form.  [5] 
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12 The point R is such that PR is a diameter of the circle.  

    

 (iii) Find the coordinates of R. [2] 
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4(i) 6 + 6√3 10(ii) 5.74 units2 

4(ii) a = b = 6 11(i) EC = 10𝑠𝑖𝑛𝜃 + 3𝑐𝑜𝑠𝜃 

5(a) a = 1.5 11(ii) EC = √109sin (𝜃 + 16.7𝑜) 

5(b) No solution 11(iii) 29.20 < 𝜃 < 48.8𝑜 

6(i) Min = -1, max = 7 12(i) 
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4

3
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6(ii) graph 12(ii) 𝑥2 − 6𝑥 + 𝑦2 − 23𝑦 − 40 = 0 

7(i) Increasing function 12(iii) R (16, 8) 

7(ii) 0.1unit/s   

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 

BENDEMEER SECONDARY SCHOOL 
2021 Preliminary Examination 
Secondary Four Express  
Additional Mathematics Answer Key 
Mark Scheme 


