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1.   ALGEBRA 
Quadratic Equation 

 For the equation ax2 + bx + c = 0,  x = 
a

acbb

2

42 
 

 
 
Binomial Expansion 
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where n is a positive integer and 
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2.   Trigonometry 
 
Identities sin2 A + cos2 A = 1 

sec2 A  = 1 + tan2 A 
cosec2 A  = 1 + cot2 A 

sin ( A   B ) = sin A cos B   cos A sin B 
cos ( A   B ) = cosA cos B   sin A sin B 

tan ( A   B ) = 
BA

BA

tantan1

tantan




 

sin 2A = 2 sin A cos A 
cos 2A = cos2 A - sin2 A = 2 cos2 A – 1 = 1 – 2 sin2 A 

tan 2A = 
A

A
2tan1

tan2


 

 
 

Formulae for ABC 
A

a

sin
 = 

B

b

sin
 = 

C

c

sin
 

 
a2 = b2 + c2 – 2bc cos A 

area of ABC = 
1
2 ab sin C 
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1. (i)  Show that 4|4𝑥 − 6| − 2|9 − 6𝑥| = 𝑘|2𝑥 − 3|, where k is a constant. 
           [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) Hence, find x when 𝑘|2𝑥 − 3| = 5.      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. A curve has an equation of  𝑦 = 2𝑥ଶ − 4𝑥 + 𝑐 where c is a constant. Find the                       

range of values of c for which line 𝑦 = 2𝑥 + 1 intersects the curve at 2 distinct  

points.            [3] 
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3. Given that rectangle ABCD has side CD = 5 cm, AE =√18 cm  and                     

3
ADB


  radian, show that 1 5

sin 2
12

AED   radian.    [3] 
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గ

ଷ
 radian 

5cm  

√18 cm 
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4. 


√ି√ଶ
−

ଵ

√
  can be expressed as  𝑎√2 + 𝑏√7. Find the value of 𝑎 and 𝑏 where 𝑎 

and 𝑏 are rational numbers.        [3] 
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5. 2𝑥ଶ − 𝑥 − 1 is a factor of 2𝑥ସ − 7𝑥ଷ + 𝑎𝑥ଶ + 13𝑥 + 𝑏. Find the value of  𝑎  
and of 𝑏.           [6] 
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6. (i)  Sketch the graph of 𝑦 = |36 − 𝑥ଶ|, showing clearly the  x-intercepts, [3]
  y-intercept and the turning point.                               
(ii)  On the same axes, sketch the graph of 𝑦 = |4𝑥 + 25|.   [2] 
 
(iii) Write down the number of solution(s) for |25 + 4𝑥| = |36 − 𝑥ଶ|.  [1]  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                            
 

                                                  

x 

y 

o 
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7. A, B and C are vertices of a triangle and coordinates of A and B are (1, 5) and (4, 1) 
respectively. The perpendicular bisector of AB cut the x-axis at C. Find 
(i) the equation of the perpendicular bisector of AB,    [4]   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     

(ii) the area of triangle ABC.          [3] 
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8. f(𝑥) = 3 − sin2𝑥 is defined for 0 ≤ 𝑥 ≤ 2𝜋. 
(i) State the amplitude and period of f(𝑥).     [2] 

 
 
 
 
 
 

(ii) Sketch graph of  𝑦 = f(𝑥) for 0 ≤ 𝑥 ≤ 2𝜋, showing clearly the turning                 
points and the intercepts with y = 3.      [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Solve 2.5 = 3 − sin2𝑥 for 0 ≤ 𝑥 ≤ 2𝜋.     [4] 
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9. The cross-section of a trough ABCDEF is an isosceles triangle with height 2 m and 
base angle 45o. The length of the trough is 8 m.   

 
 
 

 
  
 
 
 
 

 
 
The trough ABCDEF is initially filled to the brim with water. Due to a leak, the 
height of the water level is dropping at a constant rate of 0.25 m/s. 
 
(i) Show that the volume (V) of water in the trough is given by 𝑉 = 8ℎଶ,                  

where h is the height of water in the trough.    [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

45o 

2 m 

   h 

45o 

8m 

A B 
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D E 
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(ii) Find the rate of change of h when 𝑉 = 24 mଷ.    [4] 
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   10.  (a) Solve the equation 2 + 2 logଷ(1 − 𝑥) = logଽ 256.    [5] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) By using appropriate substitution, solve the equation 

 4௫ + 2௫ାଷ = 33         [4] 
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11. (i)  Factorise completely the cubic polynomial 2𝑥ଷ + 9𝑥ଶ + 13𝑥 + 6.  [4] 
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(ii) Express 
ହ௫మିଷ

ଶ௫యାଽ௫మାଵଷ௫ା
 as the sum of 3 partial fractions.   [5] 
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(iii)  Hence or otherwise, find  ∫
ହ௫మିଷ

ଶ௫యାଽ௫మାଵଷ௫ା
𝑑𝑥.     [2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iv) Show that ∫
ହ௫మିଷ

ଶ௫యାଽ௫మାଵଷ௫ା

ଵ


𝑑𝑥 = kln5 + mln3 +pln2, where k, m, p  

are real numbers.        [3] 
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12. The figure below is made up of a right angled triangle and a rectangle of dimension     
10 m by 20 m. Given that h is the height of the figure as shown in the diagram. 

  
 
 
 
 
 
 
 
 
 
 
 

(i) Show that ℎ = 10cos𝜃 + 20sin𝜃  m.      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Express h in the form of 𝑅𝑐𝑜𝑠(𝜃 − 𝛼) where R > 0 and  0o < α < 90o. [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝜃 

20𝑚 

10𝑚 

ℎ 
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(iii) Find the value of 𝜃 when h is 21 m.        [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iv) Can the height of the figure be taller than 25 m? Explain your answer with 
clear working steps.        [1] 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

- The End - 


