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1.    ALGEBRA 

 

Quadratic Equation 

       For the quadratic equation ax 2 + bx + c = 0, 
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2.    TRIGONOMETRY 

 

Identities 

sin 2 A  +  cos 2 A  =  1 

sec 2 A  =  1  +  tan 2 A 

cosec 2 A  =  1  +  cot 2 A 

BABABA sincoscossin)sin( =  

cos(𝐴 ± 𝐵) = cos 𝐴 cos𝐵 ∓ sin 𝐴 sin 𝐵 

tan tan
tan( )

1 tan tan

A B
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sin2A = 2 sin A cos A 
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Formulae for   ABC 
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(a) Solve the equation ( )
5

2 5 2log 4 log 2 5 3.x x+ − + = −  [5] 
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(b) Given that 1 32 2 16 ,x x x+ ++ =  find the value of x. [4] 
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2 The equation of a curve is 3
2 1

ln .
2 5

x
y

x

 +
=   − 

 
 

 (i) Explain why the curve does not have a stationary point. [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (ii) If y decreases at the rate of 0.4 units/s, find the rate of change of x when x = 2. [2] 
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(i) Express 

2

3 2

4 2 1

2

x x

x x

− +

+
  in partial fractions.  

[5] 
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(ii) Hence, show that 

2
4

3 22

4 2 1 9 1
6ln 4ln 2 .

2 5 4

x x
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4 Solution to this question by accurate drawing will not be accepted. 

The parallelogram ABCD is such that A is (−2, 6) and C is (4, 3). Given that point B lies on 

the x-axis and BC is perpendicular to the line 2 12 20,y x+ =  find  

 

 (a) (i) the coordinates of B and of D,  [4] 
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  (ii) the area of parallelogram ABCD. [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (b) E is a point on AC produced such that AE : CE = 4 : 1. Find the coordinates of 

E. [2] 
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5 A circle C with centre P and radius a cm lies on and above the x-axis at (4, 0).  

 

 (i) Find the equation of the circle in terms of a. [1] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (ii) State the equation of the tangent to the circle at the highest point in terms of a. [1] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



11 

 

 
 

(iii) It is given that the gradient of the tangent to the circle at K is 
4

.
3

−   The line 

joining P and K is produced to touch the x-axis at S.  

Find the length of PS in terms of a.   [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (iv) Find the equation of another circle which is the reflection of circle C about the 

line x = 1. [1] 
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(i) Prove that ( )
2

2sec
1 cos 4 sin .

8

x
x x− =  

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



13 

 

 (ii) Hence, find the exact values of x that satisfy the equation 

( )
2

2sec
1 cos 4 cos sin

8

x
x x x− = +  for π π radians.x−    

[5] 
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(i) Write 5 7 cos 13sin + −  in the form ( )cos ,p R  + +  where R > 0 and 

0 90 .     

 

 

[3] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

(ii) Hence find the largest value of 5 7 cos 13sin + −  for 60 120 .   +    [2] 
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(iii) Solve the equation5 7 cos 13sin 0 + − =  where 0 180 .     [3] 
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(i) Find ( )2tan .
d

x x
dx

  [2] 
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(ii) It is given that the curve y = f(x) passes through the point 
7

,
4 5

 
 
 

 and is such 

that ( )
24 tan sec

f .
5

x x x
x =  Using the result of part (i), find f(x). 

 

 

 

[6] 
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9  

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows part of the curve 2 1 2y x= + −  intersecting the line l1 at x = 4.  

The shaded region A is bounded by the curve, the line l1 and the x-axis. 

The shaded region B is bounded by the line l1, the x-axis and the line x = 4. 

The shaded region C is bounded by the curve, the line l1, the x-axis and the y-axis. 

 

 (i) Given that region A and region B have the same area, find the equation of the 

line l1. [6] 
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 Continuation of working space for Question 9(i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence, find the area of shaded region C. [3] 
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10 A particle moves in a straight line, so that, t seconds after passing O, its velocity, v m/s, is 

given by 0.410 4tv e−= − .  

 

 (i) Find the initial acceleration of the particle. [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (ii) Find the value of t when the particle is at instantaneous rest. [3] 
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 (iii) Find the total distance travelled by the particle in the third second.  [4] 
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11 The diagram shows an inverted smaller cone of radius r cm and height h cm, where r 

and h can vary, inside a bigger upright cone of base radius 8 cm and height 24 cm. The 

vertex of the smaller cone touches the centre of the base of the bigger cone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (i) Show that the volume, V cm3, of the smaller cone is given by   

( )2 3576 48 .
27

V h h h


= − +  
[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

24 cm 

8 cm 

h cm 

r cm 



23 

 

 (ii) Hence, find the greatest volume of the smaller cone.  [5] 
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