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QUESTION 1 (15 Marks)  Marks 

(a) Calculate the exact value of 








12
5

cos
π

. 3 

(b) Evaluate the expression
2

2 1

x
x +  when 

321

321

−
+=x . 3 

(c) The second derivative of the function )(xfy =  is
432

2 21

xxdx

yd −= . 2 

Show that the graph of )(xfy =  has a point of inflexion. 

(d) The point ),( yxP  moves so that its distance PA from the point )5,1(A  is always
twice its distance PB from the point )1,4( −B .

(i) Show that the equation of the locus of P is 01461022 =++−+ yxyx . 2 
(ii) Describe the locus. 2 

(e) Sketch on a number plane the solution set for: 3 

{ } { }0:),(4:),( ≥−> yxyxxyyx I .

QUESTION 2 (15 Marks) START A NEW PAGE 

(a) Differentiate with respect to x:

(i) xxey = 1 

(ii) 2logxy = 2 

(b) Solve the equation for x and verify the solution(s). 2 

x
x

x =
−
−

3

|3|

(c) A pond is designed in the shape of a sector of a circle, so that the
perimeter of the pond is 200 m and the area is 1600 m2.

Calculate the value of the angle, θ  radians, subtended at the centre of the circle.  4 

Question 2 continued over page 
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Question 2 continued  Marks 

(d) The point ),7( yP −  divides the interval AB in the ratio ba : ,
where A is )1,3(−  and B is )9,2( − .  Both a and b are integers.

(i) Find the ratio ba :  expressed in simplest terms. 2 
(ii) Calculate the value of y. 1 

(e) The line m is the tangent to the curve xxxy 52 34 −−=  at the point )10,2( −P . 3 
Find the angle that m makes with the positive direction of the x-axis.
Give your answer to the nearest degree.

QUESTION 3 (15 Marks) START A NEW PAGE 

(a) State whether the function 2 

12

12
)(

+
−=

x

x
xf

is odd, even or neither odd nor even, giving reasons. 

(b) In the diagram below ∆ ABC is right-angled at C, with ∠ BAC = α o.  ED is drawn
perpendicular to AB meeting BC at F such that ∠ EFC is also equal to α o.
∠ FAC = β o and  AC = 1 unit.

(i) Copy the diagram and show that BF = βα tantan −  1 

(ii) Express the length AE in terms of βα tanand tan . 1 

(iii) Prove that ∆ BDF is similar to ∆ ADE. 2 

(iv) Hence prove the formula: 2 

βα
βαβα

tantan1
tantan

)tan(
+

−=− . 

Question 3 continued over page 
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Question 3 continued  Marks 

(c) Solve the equation for x:

)]([)( xffxf =  where xxxf 2)( 2 −= . 3 

(d) If m and n are the roots of the equation 032 =+− xx ,
Find:

(i) the values of  nm + , mn and 22 nm + . 2 

(ii) the quadratic equation which has roots 2

mnm −= 2α  and mnn −= 2β .

QUESTION 4 (15 Marks) START A NEW PAGE 

(a) Solve the equation for x: 3 

1039 2 =− +xx .
Give your answer to 2 decimal places. 

(b) Use first principles to find the derivative of xy 8= . 3 
You may assume that:

2ln
12

lim
0

=










 −
→ u

u

u
. 

(c) Consider the function
4

12
3

2

+
=

x

x
y . 

(i) Find
dx

dy
in simplest terms. 2 

(ii) Find the coordinates of all the stationary points for the function. 2 

(iii) Determine the nature of the stationary points using the second derivative. 2 

You may assume that 
33

36

2

2

)4(

)1628(24

+
+−=

x

xx

dx

yd
.  (Do not show this) 

(iv) Sketch the graph of
4

12
3

2

+
=

x

x
y , showing all turning points and asymptotes. 3 

END OF EXAMINATION 
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