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QUESTION 1: (14 Marks) 

Marks 

(a) Fully factorise 5x 2 
- 45 2 

(b) 

(c) 

(d) 

(e) 

Rationalise the denominator and simplify: 

Simplify 713 - 2m 
Expand and simplify (x - 2)(x 2 + 2x + 4) 

15 
15 -1 

The diagram below is of a regular hexagon with a triangle ABC attached 
made by extending two of its sides. 

2 

2 

1 

'P B 

(i) Find the size of each of the illtemal angles of the hexagon 

(ii) Giving all reasons, identify the type of triangle ABC drawn 

1 

3 

(f) Find the equation of the line through the point (3 , -4) and parallel to the line 
x + 2y ­ 2 = O. Give your answer in general form. 

3 

'?-. S. 
,­

G 

" \..., 



QUESTION 2: (13 Marks) 

(a) 
F · d 1· 3x

2 
- 2x +3

In 1m-----::--­
x-+Q:I 2x 2 -5 

Marks 

1 

(b) 
If cos e = 

5 

7 
and 0°:::; e :::; 90° find tan () as a surd in simplified tenns 2 

(c) Differentiate the following with respect to x: 

(i) y =(4+x)(2-x) 

(ii) 
3 

y=­
x2 

(iii) y =(5x2_4)4 

1 

1 

1 

(d) 
4 

•?o 

(i) Find the value of e to the nearest minute 3 

(ii) ()= 170°24' is also a solution to the problem above. Explain why 
this "solution" is not an answer to the question. 1 

(e) Solve 12x - 31:::; 5 and plot the solution on a number line 3 



QUESTION 3: (13 Marks): 

Marks 

(a) Find the point(s) on the line y = x 3 -12x + 1 where the tangent is 3 

parallel to the x-axis 

(b) The functions f(x) and g(x) are defmed as: 

f(x) = 1 - x 2 and g(x) = .rx 
(i) On a set of neat axes, sketch y = f(x) showing all intercepts with the 2 

co-ordinate axes. 

(ii) Find j(-3) 1 

(iii) Find the Range of f(x) 1 

(iv) What is the natural domain for g(x) ? 1 

(v) Find f(g(x)) 1 

( c) Differentiate the following with respect to x: 
(give your answers without negative indices) 

2-x 2 

(i) y = x 2 + 2 2 

(ii) y=~ 2 



- - - -- -

QUESTION 4: (12 Marks) 

Marks 

(a) Given that a and f3 are the roots to 2X2 - 3x + 2 = 0) find the value of the 
following: 

(DO NOT ATTEMPT TO SOLVE THE EQUATION) 

(i) a+f3 1 

(ii) af3 1 

(iii) a 2 + f32 
2 

(iv) 
a f3 
-+­
f3 a 2 

(b) In the diagram at right, 

ABIIED 

AB = BC and CD =DE 

B, C and D are collinear 

LBAC =x 

Give reasons tor all o(your answers to the questions below 

(i) Find LACB in tenus ofx 1 

(ii) Find LABC in terms ofx 1 

(iii) Why is LCDE == 2x? 1 

(iv) Hence find an expression for LDCE 2 

(v) What can you conclude about the size of LACE? 1 



QUESTION 5: (13 Marks) 

Marks 

(a) 	 Find the equation of the tangent to the curve y = x 3 
- 2x + 1 at the point 3 

where x = 2 

(b) 	 The point P (2, 2) lies on the curve y = 2x - x 2 + 2 3 

Find the equation of the normal to this curve at P 

(c) (i) Sketch y = 12x -11 showing all intercepts 
2 

(ii) 	 Draw another line on your sketch which could be used to solve 

12x -11 =3 and label it. 
1 

THERE IS NO NEED TO SOLVE THE INEQUALITY 

4x 2 	 4(d) 	 Find the values of k for which the equation - 4(k - 3)x + 1 = 0 

has no real roots. 



QUESTION 6: (12 Marks) 

Marks 
(a) 	 The points L (1, 1), M (4, 2), and N (5, 0) shown below form a triangle. 

MG is an altitude of this triangle. 

'I 


x 


(i) 

(ii) 

(iii) 

(iv) 

Find the length of LN 

Find the equation of LN 

Find the height MG 

Find the area of ~ LMN 

1 

2 

2 

2 

(b) The diagram below shows the course of a ship, which sails from a port P on a 

bearing of 040 0 for 12 Ian before changing course to a bearing of 1200 and 
travelling a further 15 km to a destination A. 

N 

Q 

I~O 

(i) Explain why LPBA = 100 0 1 

(ii) Find the distance of A from P to the nearest km 2 

(iii) Find the bearing of P from A to the nearest degree. 2 



QUESTION 7: (12 Marks) 

Marks 

(a) Solve 51 
-

2x = 25 1 

(b) The point (k, 1) is equidistant from the points A(2, 3) and B(-I, 4). Find 3 
the value of k. 

(c) Solve 2cos 2 x-I = 0 for 0°::; x::; 360° 4 

(d) The diagram below represents y = kx 2 
- 4kx 

x 

(i) Find the intercepts with the x-axis 1 

(ii) Find the co-ordinates of the vertex in terms of k 2 

(iii) What does the result to part (ii) above imply about the number of roots 1 

to the equation kx 2 
- 4kx + A when A >4k? 



QUESTION 8: (11 Marks) 

Marks 

(a) On a set axes draw the graph of (x _1)2 + (y + 2)2 = 9 

and on it shade the region satisfying (x _1)2 + (y + 2)2 ::; 9 

3 

(b) Show that (l - cos B)(1 + cos B) = tan B 
sin BcosB 

2 

(c) The curve given below is y = x3 
. The point A on it is (2, 8). 

(i) The point P has an x value of 2 + h. 
Give the y co~ordinate of point P. 

1 

(ii) Showing all working, prove that the slope of the chord PAis given by 

(iii) Find the limit of the slope of chord P A as P approaches A along the 
curve (ie as h~ 0) 

1 

(iv) Give an interpretation of the answer you obtained in part (iii) above 1 

END OF EXAMINATION PAPER 

3 
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