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Section A (Hand up separately)

Question 1  (Start a new page)

a) Solve x+3 < 3
X-2
b) The sum of an infinite geometric series is 30. If the common ratio is doubled the

sum of the resulting infinite geometric series is 90. Find the first term and common
ratio of the original series.

C) State the domain and range of the function y= sin"!2x and hence sketch its graph.

d) Find the coordinates of the vertex and focus of the parabola y = x2 - 6x + 7.
Sketch the parabola.

e) Using the substitutionu =9 - x? find j;{ Vo-x2 dx.

Question2  (Start a new page).

a) Write down a primitive function of
() mograst e
4 + x?
(i) X

4 +x2



b) Differentiate with respect to x

(1)  y= loge2x(x-1)

(i) y= cos!sx

c) A and B are the points (-2, -1) and (2, 1) respectively.
Find the coordinates of the point P(x,y) dividing AB externally in the ratio 5:2

d) Prove that cosecB - cotB = tan* B
cosecB + cotB 2

e) Find Lim sin3x
X=0 2Xx

Section B (Hand up separately)

Question 3  (Start a new page)

a) Solve 5sinb - 12cos® = 13 given that 0° <6<360°

b) Find all solutions to the equation
cos2x = -1  (where x is in radian measure).

) Find f sin? x dx



d) Rv using one step of Newton's Method, find an approximation to that root of
A X-logx = 0 near x= l
3

€) The perimeter of a circle is increasing at 3cmys. Leaving your answer in terms of ,
find the rate at which the area is increasing when the perimeter 1s Im.

Question4  (Start a new page)

a) The arc of the parabola y = 2x*> between the points (0, 0) and (2, 8) is rotated
about the y axis. Calculate the volume of the solid of revolution.

b) If «,p and X are the roots of the equation x> = 4x +1=0 evaluate
M By
(ii) af + Y+ oy
(i) o2 +p2 +X2

c) 1) Find the value of 'a’ such that the polynomial
P(x) = x+ +2x> -x2 - 8x - ais divisible by Q(x) =x* - 4

(i)  Hence or otherwise find all real roots of the polynomial P(x) with that
particular value of 'a'.



Section C (Hand up separately)

Question 5 (Start a new page)

(b)

) Determine the equation of the tangent to the curve C ¢ y = 2x? at the point

P(t, 2t2)

(ii) The point Q lies on the curve C, !y =x? + 1, on the same vertical line
(ie: with the same abscissa) as the point P of part (a)(i). Show that the
equation of the tangent to C, at Q is y = 2tx + (1 - t?)

(i)  Find the precise locus of the points of intersection of these two tangents,
as the common abscissa t of the points P and Q assume all positive values.
Indicate this locus on a sketch.

O is the centre of the circle and AD is a tangent.

AB =3cm

AD = Sem

Find BAD to the nearest minute giving reasons for your answer.




Question 6  (Start a new page) X

a)

b)

XY is any chord of a circle.
XY is produced to T and TP
is a tangent tQ the circle. The
bisector of PTX meets XP at
M and cuts PY at L.

) Copy the diagram onto your answer sheet.

(i)  Show thatd MPL is isosceles, giving reasons
for your answer.

A sequence, (known as the Fibonacci sequence) is defined by T, =1, T, =2 and
Ta= Taet + Ta-2 forn>2, Use the Principle of Mathematical Induction to

prove that T + T, + Ta . +Th=Tasz -2

In the given triangle,

prove that ¢ =(a +b) b?
a-b




Question 7

2)

b)

(Start a new page)

An object passes through the point x = 2 at time t = 0, and has velocity V at time

I
tgivenby V=1(1 + 3t) 4

(M)

(it)

(iii)

Find the position x of the object at time t = 5.

How long does this object take to move a distance of 14 units from its
starting point?

Find the acceleration of the object with the velocity given at the
beginning of this question. Show that this acceleration is proportional
to a power of the velocity and give the precise relationship between the
acceleration and velocity.

Due to particular circumstances, e.g. food, water, space it is found that the rate of
increase of the population of a species of bird, is given by the equation

®

(if)

_d_N(t) = K{N(t)-50} where K is a negative constant and t3 0.
dt

: . Kt
Verify that for any constant C, the expression N(t) = 50 + Ce satisfies

the equation.

The initial population was 250 birds and the population halved after 3
years. Find the growth rate (as a % to the nearest %) and estimate the bird
population after 5 years.

END OF PAPER



STANDARD INTEGRALS
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