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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  Represent the solution set of (k  + 2)2 > 13k − 16 on a number line. 

 

 

 

[4] 
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2  The equation of a curve is 

5

6

3
4

x
y a

 
= + 

 
. The normal to the curve at 

1

2
x =  is parallel to 

the line 5 4 2y x+ = . 

 

 
(a) Show that 

7

64
a = − .   

[4] 

 
(b) Find the equation of the tangent to the curve at 

1

2
x = .  

[3] 
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3  The binomial expansion of (1 3 ) nx− , where 0n , in ascending powers of x is  

 

     
2 31 6 54 ... .px x qx− + + +  

(a) Find the value of n, p and q. 

 

 

 

 

[5] 

 (b) Find the coefficient of x3 in (1 – 3x)n (1 + 2x) [2] 
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4   

 

 

 

 

 

 

 

In the diagram, DEFG is a cyclic quadrilateral in which DE = FE and DG is parallel to EF. 

The tangent to the circle at F meets DG produced at A. 

 

 (a) Show that angle GFA = angle EDF.  [3] 

 (b) Show that triangle FGA is isosceles. [4] 

 

D 

E 

F 

G 

A 
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5  The diagram shows two rods, AB and BC, of lengths 30 cm and 70 cm respectively. The 

rods are fixed at B such that angle ABC = 90° and hinged at C so as to rotate in a vertical 

plane. The rod BC makes an acute angle   with horizontal ground.  

The height of A above the ground is h cm. 

 

 

 

 

 

 

 

 (a) Show that the height, h cm, can be expressed in the form 𝑝 sin 𝜃 − 𝑞 cos 𝜃 , where p 

and q are constants to be found. 

[3] 

 (b)   Express h in the form )sin( −R , where R > 0 and   is an acute angle. [3] 

 (c)   Find the value of θ for which h = 20 cm. [2] 
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6  The table below shows some values of x and y. 

 

x 2 4 6 8 

y 5.3 12.3 27.3 61.5 
 

 

 (a) On the grid provided, plot ln y against x and draw a straight line graph [3] 

 (b) Find the gradient of your straight line and hence express y in the form of abx, where a 

and b are constants. 

[4] 

 (c)  By drawing a suitable line on your graph, solve the equation abx  = e0.7x  [2] 
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7  (a) Find the range of values of c for which the curve ( )5 12y x x= −  does not intersect 

the line 𝑦 = 2𝑥 − 𝑐. 

[3] 

 (b) By expressing 2 4 7x x− +  in the form of ( )
2

x h k− + , where h and k are constants, 

explain why 2 4 7x x− +  is always greater than or equal to 3. 

[3] 
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 (c) Solve the simultaneous equations  

𝑦 = 2𝑥2 − 6𝑥 − 4 

𝑦 + 2𝑥 = 12 

[3] 
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8  (a) Solve 2

2 4 4log 3log 4 log 2 log 16xx − =  .  [5] 

 (b) Solve the equation 
31 664 8 16x x x−  = .  [4] 
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9    

 

 

 The vertices of the rhombus are at the points A (0, 1), B (−3, −4), C and D (5, 4).  

 (a) Find the equation of AC.                                                                                             [3] 

O 

A (0, 1) 

B (–3, –4) 

C 

D (5, 4) 

y 

x 
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 (b) Find the area of ABCD. [4] 

 (c) The equation of line p is −5𝑥 + 3𝑦 = 7. 

Show that the line p does not intersect the line AB. 

[2] 
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10  
(a) Show that  2 2d

( cos ) cos 2 cos sin
d

x x x x x x
x

= − .  
 

[3] 

 (b) Hence, find sin 2  dx x x . [5] 
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(c) Find the value of ∫ 𝑥 sin2𝑥

𝜋

2
𝜋

3

 𝑑𝑥  
[3] 
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11  

 

 

 A manufacturer uses a 60 cm by 45 cm of rectangular sheet of metal to make a scoop.  

The scoop is made by cutting out squares, of side x  cm, from the corners of the sheet and 

folding the remainder as shown. 

 

 

 (a) Show that the volume, V  cm3, of the scoop is given by 
3 22 165 2700V x x x= − + . [3] 
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 (b) Given that x  can vary, find the value of x  which gives a stationary value of V . [4] 

 (c) Determine the nature of this stationary value and hence explain whether the 

manufacturer will be satisfied with the product. 

[3] 

 

End of Paper 


