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Section A: Pure Mathematics

2
1 (i) Express E%-M in the form ——A——, +C where A, B and C are
x*+2x+1 (x+ B)
constants. (3]

(i)  Hence state the sequence of transformations by which the graph of
3x% +6x+7

: 1
e may be obtained from the graph of y = = [3]

2 Find the equation of a circle which passes through the points (-1; 0), (1; 2)

and (-5; 4). [6]
3 Prove by induction that 2 rt = %—n(n +1)(2n +1). (7
r=l N 5
4 (@ @ Find the coordinates of the turning point of the curve
y=e"+de™. [4]
(i)  Determine the nature of the turning point in (i). [2]

(b)  Find the equation of the normal to the curve x* - 3xy+y* =5,ata
point (1; 4). [5]

(¢)  Find the general solution of the differential equation

x % =cos’ 8. [2]
1 1 1
5 (i) MamixM=|1 1 -1}.
-1 -2 3
Find the inverse of matrix M. [7]

(i)  Hence or otherwise solve the following simultaneous equations:

X+y+z=-2

X+y=2Zm2

-x-2y+3z=3 [31
11 1 )

(iii) Givenalsothat MN=1]2 0 1|,
01 -2
find matrix N. [3]
916412 12017
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The position vectors of points A and B are 3i — j +2k and 7i - 95, respectively.

2 2 2
Line / has equation r =| 1 |+ Al —1| and plane P has equation r=| —4|=8.
-1 12 -1

(a)

(b)
(¢)
(d)

(a)

(b)

(©

Show that

(i) A lies in the plane P,

(ii) BA is perpendicular to the plane P.

Calculate OBA where O is the origin.

Find the acute angle between the line / and plane P.

Find the perpendicular distance from point B to plane P.

Given that the complex numbers ;= 1+ixand Wa=x+ Iy, where
x and y are numbers, satisfy the equation #; - W, = 3i,

find the value of x and the value of y.

Indicate by shading on a single Argand diagram the region in which both
of the following inequalities are satisfied:

7 car zs£
4 . 2

|z -3i = 3.

Use De-moivres’ theorem to

12
@ find the value of Qcos%xﬂsin%n) 5

4tand —4tan’ 0

(i) show that tan48 = ITW
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Section B: Mechanics

- 15Sm—

A particle is projected horizontally from a point O which is at a height of 45 m
vertically above point P. Point P is on level ground.

The particle hits the Ievel ground at point Q such that the distance PQ =15m
(see diagram).

Calculate the
® time taken by the particle to reach point Q, 2]
(i)  speed of the particle at the point Q. [4]

916472 12017

Scanned with CamScanner



-]

The diagram shows a particle, A, being dropped from a point (%gw) metres vertically

above point R on a smooth horizontal surface. At the same instant particle B
of mass 2.5 kg is accelerated from rest along the smooth horizontal surface
at 4 ms ™ towards R.

The particles reach the point R at the same time.
(a)  Find the value of the force acting on particle B. 1]

(b)  Calculate the

(i) time taken by the particles to reach the point R, 2]
(ii) distance covered by the particle B to reach R. [2]
(© Sketch the displacement-time graph for each particle on the same axes,
labelling your graphs clearly. {31
916472 12017
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W / )

The diagram shows a particle of mass 0.5 kg resting in limiting equilibrium on a
rough plane inclined to the horizontal at 35°. The particle is 0.8 m from the horizontal
surface along the line of greatest slope.

{a}  Calculate the coefficient of friction between the particle and the inclined
plane correct to three decimal places. (3]

(b) The particle is held and the angle of inclination is increased to 65°.

The particle is then released.

Calculate the

{)] time taken by the particle to reach the horizontal surface, [5]

(ii)  velocity of the particle when it reaches the horizontal surface. 2]
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