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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
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where n is a positive integer and  
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2. TRIGONOMETRY
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 Answer all the questions.

1 Factorise completely 3 38 125a b .            
[3]

2 A line has equation 7y x   and a curve has equation
23 5 1y x x   . 

Determine whether the line intersects, is a tangent to, or does not intersect the curve. 

Give a reason for your answer.           

[3]
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3 Given that    cos 30 2sin 60y y     , find the value of tan y  without the use of

calculator.                    

[5]
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4 The equation  0222
 kkxx , where  k   is a constant, has real roots.

(a) Show that   022
 kk .           

[2]

(b) Find the range of values of k and represent the values on a number line.                     

[3]
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5  In triangle
XYZ

, 
angle 90XYZ  

,  4 3 cmYZ    and  4 3 1 cmXY   .

(a) Find the area of triangle XYZ , leaving your answer in the form 3a b  where a  

and b are constants.                               

[3]

(b) Find the length of XZ , giving your answer in the simplest exact form.           

[4]
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6 A piece of wire of length 100 cm is bent into the shape of a trapezium PQRS. 

Given that PQ = SR = x cm, 60PQA SRB   
∘

and PABS is a rectangle.

         

(a) Show that 
100 3

2
xPS 



.                   [3]
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(b) Show that the area of the rectangle ABSP, A cm2, is given by
 

23 100 3
4

A x x 

.      

[3]

(c) Given that x can vary, find the value of x for which A is maximum.           

[4]
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7 The point ( 3,0)  is a stationary point on the graph of 
3 2 3y x hx x k    .

(a) Show that 5h  .                       

[3]

(b) Find the value of k.           

[1]
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(c) Find the x-coordinate of the other stationary point.           

[2]

(d) Determine the nature of each of these stationary points.           

[3]
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8 (a) Find the radius and coordinates of the centre of the circle
2 2 4 3 10 0x y x y     .                     

[3]

(b) Determine whether the point (6,1) lies on the circle.           

[1]



14

(c) Find the equation of the tangent to the circle at the point (4, 2)A  .           

[3]

(d) Given that AB is a diameter of this circle, find the coordinates of the point B.           

[2]
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9 (a) Express 6sin 10cost t  in the form sin( )R t  , where 0R   and 

0
2


 

 radians.           

[3]

(b) The oscillation of a mass attached to a spring can be modelled by

6sin 10cosx t t  , where x mm is the distance of the mass from its rest 

position A at time t seconds.

(i) Explain whether the mass can reach a distance of 18 mm from A.           

[1]

(ii) Find the time when the mass first reaches the maximum distance from A.           

[2]
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(c) After how many seconds does the mass first reach a height of 8 mm from A?          [3]
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10 The diagram shows the line y = – x + 7 intersecting the curve  y = x2 – 6x + 11 at the point A 

and B.

(a) Determine the coordinates of A and B.            

[4]

B

A

y

x

y = x2 – 6x +11

y = – x + 7 
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(b) Hence calculate the area enclosed by the curve y = x2 – 6x +11 and the line 

y = – x + 7           

[6]
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End of Paper


