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1. ALGEBRA 

 

Quadratic Equation 
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2. TRIGONOMETRY 

Identities                                          
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Formulae for ABC                         
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1 Express  
2

2

1 8 3

( 1)(2 3)

x x

x x

− −

− +
in partial fractions. 

 

[5] 
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2 
 

(a) Find the smallest integer c for which the line 7y x c= +  intersects the curve 
22 4y x= −  at two 

distinct points.                                                                                                                            [4] 
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(b) Find the range of values of k for which the curve 
2 2(2 5) 9y kx k x k= + − +  lies below the              

x-axis.                                                                                                                                          [4] 
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(a) Prove the identity  
1 cos

tan
sin cosec cot

x
x

x x x

−
=

− +
. 

 

[4] 
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(b) Hence solve the equation  
1 cos 2

3
sin 2 cosec2 cot 2

x

x x x

−
= −

− +
 for 0 180x    . 

 

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(c) Show that there are no solutions to the equation  
1 cos

tan 2
sin cosec cot

x
x

x x x

−
=

− +
 for 

0 180x    .                                                                                                                             [2] 
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(a) The equation 2 8 4log log log 2x x+ =  has the solution 2mx = . Find the value of m. 
 

[4] 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(b) Sketch the graph of 3logy x= . 
 

[2] 
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(c) Explain why the equation  5 5log (2 11) log ( 4) 1x x− − − = has no real solutions. 
 

[4] 
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(a) The function f is defined by 
2

f ( ) ex xx +=  where 0x  . Explain, with working, whether f is an 

increasing or a decreasing function.                                                                                            [3] 
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(b) The equation of a curve is  

2

3

x
y

x
=

+
.             

                

   

(i) Find an expression for 
d

d

y

x
 and obtain the coordinates of the stationary points of the curve. 

[5] 
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(ii) Find an expression for 

2

2

d

d

y

x
 and hence determine the nature of these stationary points. 

 
[3] 
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6 The points P and Q both lie on a circle and have coordinates (2,  7)  and ( 6,  1)−  respectively. The 

line with equation 2 4 0y x+ + =  is a normal to the circle. 

 
 (a) Find the equation of the perpendicular bisector of PQ.  [4] 
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 (b) Find the equation of the circle.  [5] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Find the exact value of the coordinates of the point on the circle which is furthest from the              

y-axis.                                                                                                                                          [2] 
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7 A particle moves in a straight line, such that its velocity, v m/s, t seconds after passing a fixed point 

O, is given by 
20.3(4 ) 1.2v t= − − + .  

 

 (a) Find the acceleration of the particle when it first comes to instantaneous rest. [4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 After 1 second, its displacement, s m, is 2.5 m from O. 

 

 

 (b) Find the initial displacement of the particle. [3] 
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 (c) Explain clearly why the total distance travelled by the particle in the interval 0t =  to 7t = is not 

obtained by finding the value of s when 7t = .                                                                           [2] 

   

 

 

 

 

 

 

 

 

 

 

 (d) Find the total distance travelled by the particle in the interval 0t =  to 7t = . [3] 
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8 (a) On the same axes, sketch, for 0 2x   , the graphs of sin 2y x=  and 1 3cosy x= − . [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)  

 

 

 

 

 

 

 

 

 

 

 

  The diagram shows a quadrilateral in which CFE and AED are straight lines. 2BC = cm and 

5CD = cm. Angle BCD=angle BFC=angle BAE= 90 . Angle CDE = , where   is an angle 

in degree. 

 

  (i) Show that the perimeter of the quadrilateral is 3cos 7sin 7 + + .  [3] 
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  (ii) Express 3cos 7sin +  in the form cos( )R  − , where 0R  and   is acute. [3] 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  The perimeter of the quadrilateral is 13 cm. 
 

  (iii) Find the angle   and hence find the total area of the quadrilateral. [3] 
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(a) Express 
3

3 1

x

x +
 in the form  

3 1

b
a

x
+

+
 where a and b are constants, and hence find 

3
 d

3 1

x
x

x + .  

                                                                                                       [4] 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

(b) Given that  ln(3 1)y x x= + , find an expression for 
d

d

y

x
. 

 

[3] 
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(c) Using the results from parts (a) and (b), show that 
4

0
ln(3 1) d ln13x x a b+ = + , where a and b 

are constants to be found.                                                                                                            [5] 
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