Section A [50 marks]

Answer all questions in this section.

1) Solve the simultaneous equations:

y =  2x  ( 1

2 x2 + 2 y2 + 14 x + 7 y  = 25

[4]

2) Find the equation of the line which passes through the mid-point of A((2 , (3 ) and B ( 4 , 6 ) and is perpendicular to the line 3x + 2y = 7 .

[4]

3) The equation  x 2 + ( 3p + 1 ) x + ( 3p2 + 1 ) = 0 is satisfied by only one real value of x. Find the value of  p  and the corresponding value of x .

[5]

4) Calculate the value of  k  in the binomial expansion of  ( 3 + k x )9 where the coefficients of  x3  and  x4   are equal.

[4]

5) The curve for which 
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 , where  k is a constant, has a turning point at  ( 2 , 1 ). Find:
a) the value of  k ,
[2]

b) the equation of the curve.

[3]

6) Find the equation of the tangent to the curve  
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 at the point where the curve crosses the x-axis.

[4]

7) The figure shows a semicircle of radius 6 cm with centre O. The radius OC is perpendicular to the diameter AB. An arc of a circle is drawn with centre B and radius BC, intersecting AB at D. Show that the area of the shaded region is  
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[5]

8 A particle moves along the x-axis so that at time  t  seconds, its distances s  metres from the origin O is always given by  s = t3 – 6t2 + 15t  for which 0 <  t < 4.

a) Show that the velocity is always positive and state the least velocity attained by the particle.

[4]

b) Find the range of values of  t for which the acceleration is negative.

[3]

9  (a)
Sketch the graph of  
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[3]

(b) Find the range of values of x for which  ( 3 – x ) ( 2x + 3 ) > 7

[3]

10 The position vectors, relative to an origin O, of the points A, B and C are 2i + 6j, 5i – j  and  –7i – 2j respectively. P is a point such that 
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.Find the position vector of  P in terms of  k .Hence or otherwise, find the vector 
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[6]

Section B [48 marks]

Answer any four questions from this section.

11 Functions f , g and h are defined for real values of x by 
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a) Express in similar form, an expression for gf , f –1  and  f 2 .

[6]

b) Given that h (3)  =  3 and that gh (1)  =  –5, find the value of a and of b.
[6]

12
(a)
Find all the angles between 0o and 360o  which satisfy the equation

i) sec2 x = 3 tan2 x – 1 ,





       [4]


ii)
sin ( 2y – 30o ) =  – 0.5 .




       [4]

(b) Find in radians, correct to 2 decimal places, the value of t between 0 and 5 for which cos 2t  =  0.321 .

[4]

13
(a)
A piece of rectangular brick is such that the length of its base is four times its width. The sum of the length of all its edges is 120 cm.


Show that the volume of the brick is ( 120x2 – 20 x3 ) cm3 where x cm is the width of its base. 


Hence, find the dimensions of the brick which make the volume a maximum.

[6]

(b) Given that 
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 and find an expression for the approximate change in y when x changes by a small amount 
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[6]

14
(a)
Water is poured into a container at the rate of 12 cm3/s. The volume of water in the container is V cm3, where V = 
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 ( h2 + 3h ) and h cm is the height of water in the container. Find,

i) the rate of increase in the depth of liquid when h = 0.5 cm,
ii) the depth of liquid when the rate of increase in the depth is 3 cm/s

[7]

(b) Show that 
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15
(a)
Given that a is a vector of magnitude  75 units in the direction of the vector 
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 and that b is a vector of magnitude 45 units in the direction of the vector 
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(b) [5]

(c) The position vectors of the points A, B and C   relative to an origin O  are 2 i + 3 j, 10 i + 2 j and  
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( – i + 5 j )  respectively. Obtain an expression, in terms of  
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Given that 
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16
(a)
In the diagram shown below, the curve y = 6x – x2 intersects a straight line at P ( k, 0 ) and Q ( 2 , 8 ). Find the value of   k  and hence evaluate the area of the shaded region.






[6]

(b) The figure shows the curve y2 = x  and x2 = 4y . Find the area of the region bounded by the curves and the line  y = 1.


[6]

17 Solution to this question by accurate drawing will not be accepted.

The diagram shows a trapezium PQRS in which PQ is parallel to SR. The point P lies on the y-axis. Points Q and S are ( 8 , 7 ) and (–1 , –6 ) respectively and  
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PQR and 
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QRS are 90o. 









Given that the equation of RS is 4y = 3x – 21, find

i) the equation of PQ,






       [3]

ii) the equation of QR,






       [2]

iii) the coordinates of P and R,





       [4]

iv) the area of the trapezium PQRS. 




       [3]
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