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QUESTIQN 1 

a) Find d . -12 -sm x 
dx 

b) Find f 5 d 
2+3x2 x 

Solve for x: 
2 

c) -zx-1 
X 

d) Find the acute angle between the lines y = -x and .J3y == x 

e) Find the exact value of cos( sin -1 
( _ _!_ )) 

4 

2 

f) Use the substitution u = 1 + x to find J l- x 
3 
dx 

1 (1 + x) 

QUESTION 2 

a) 

b) 

c) 

d) 

e) 

Find Jsin 2 2xdx 

Find the co-ordinates of the point P which divides AB externally 
in the ratio 2:3 where A is (1,-4) and B(6,9). 

Solve l3x- 21 > x + 1 

a and ~ are acute angles such that cos a = ~ and sin ~ = .Js . 
Without finding the size of either angle, show that a = 2~. 

The roots of the equation x3 
- 6x2 + 3x + k = 0 are consecutive 

terms of an Arithmetic Sequence. Find k. 

2 

(1) 

(2) 

(2) 

(2) 

(2) 

(3) 

(2) 

(2) 

(3) 

(2) 

(3) 
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QUESTION 3 

.i 
a) A spherical bubble is expanding so that its volume is increasing at the const~ 

rate of 12mm3 per second. What is the rate of increase of the radius when the'"' 

surface area is 500mm 2 ? {4) 

b) Find 8 if sin 8- cos 8 = 1 {4) 

c) Prove by mathematical induction that 

1 x 2° + 2 xi + 3 x 22 + ..... + n x 2"-1 = 1 + (n -1)2" for all integers n 21 (4) 

QUESTION4 

a) A particle moves on a line so that its distance from the origin at timet is x and 
its velocity is v. 

b) 

\V\ --

i) (2) 

ii) 
d2x 2 ) . 

If --2 = n (3 - x where n IS a constant 
dt 

and if the particle is released from rest at x = 0, 

1 2 2 1 2 show - v - n (3x-- x ) = 0 
2 2 

(2) 

iii) Hence show that the particle never moves outside a certain interval. (2) 

i) 

ii) 

x+4 
Draw a large sketch of y = , showing all essential features. 

x(x+8) 

Find the area bounded by the curve y = x + 4 
and the x axis 

x(x+ 8) 
between x = 1 and x = 2. 

(4) 

(2) 

V) ··> L-1 1-L -- b 
J 

.S tL ·f- 2 ( ll li - ( ) . -

r) ·- r-> ( f {o 

{) '\" -- -~ -f (S-IC .-· L 

l\lt:-fL ---1 
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QUESTION 5 

a) For what values ofx will 1- tan2 x+ tan 4 x -tan6 x+ ... 
have a limiting sum for 0 ::; x ::; 2n ? (4) 

b) A particle is oscillating in simple harmonic motion such that its 
displacement x metres from a given origin 0 satisfies the equation 

b) 

d 2x - = -4x where t is .the time in seconds. 
dt 2 

i) Show that x =a cos(2t + j3) is a possible equation of motion for the 

particle when a and p are constants. (1) 

ii) The particle is observed at time t = 0 to have a velocity of 2rn!s and a 

iii) 

displacement from the origin of 4m. Find the amplitude of oscillation. 
(3) 

Determine the maximum velocity of the particle. (1) 

Two circles touch externally at C. The circles are touched by the common tangent at 
A and B respectively. The common tangent at C meets AB in T. 

Show that LACB = 90°. (3) 
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QUESTION6 

a) A particle is fired from a point 0 on the floor of a horizontal tunnel 
ofheight 15 metres at a speed of30m/s and at an angle 8 above the 

horizontal where 0 < e < 7r . 
2 

Assume that the horizontal displacement x metres and the vertical 
displacement y metres of the particle from 0 at timet seconds after 
firing are given by 

x = 30tcosB and y = 30t sinB -5t2
. 

5 

Find the maximum horizontal range of the particle along the tunnel. (5) 

b) A function is defined as f(x) = 1- cos x where 0 :<;; x::::; a 
2 

i) 

ii) 

iii) 

iv) 

Find the largest value of a for which the inverse function 
f- 1(x) exists. 

Find f- 1(x) 

Sketch the graph ofy= f- 1(x) 

Find the area enclosed between the curve y = f-1 (x), 

the x axis and x = 2. 

(2) 

(1) 

(2) 

(2) 
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QUESTION? 

a) The following question appears in a textbook: 

Use Newton's method to find an approximation to the solution 
of f(x)= -5. Take x0 = __ as a first approximation. 

Christiana writes down: 

X =l.B- -0.10 
I -5.91 

i) Wh . ? at IS X0 • 

ii) It is known that f(x) = asinx +bx, where a and b are integers. 

Write down 2 equations involving a and b. 

Do not solve the equations. 

b) The straight line y = mx + b meets the parabola x 2 = 4ay at the points 

P(2ap,ap 2
) and Q(2aq,aq 2

). 

i) 

ii) 

Find the equation of the chord PQ and hence or otherwise 
-b 

show that pq =-
a 

2b 
Prove that p 2 + l =4m 2 +­

a 

iii) Given that the equation of the normal to the parabola at Pis 

iv) 

x + py = 2ap + ap3 and that N, the point of intersection of the 

normals at P and Q , has co-ordinates 

[ -apq(p+q),a(2+ p 2 + pq+l)], 

express these co-ordinates in terms of a, m and b. 

Suppose that the chord PQ is free to move while maintaining 
a fixed gradient. Find the locus ofN and show that this locus 
is a straight line. 
VerifY that this line is a normal to the parabola. 

END OF EXAM 

6 

(1) 

(3) 

(2) 

(1) 

(2) 

(3) 


















