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DIRECTIONS TO CANDIDATES

All questions may be attempted.

In every question, show all necessary working,

Marks may not be awarded for careless or badly arranged work.

Approved silent calculators may be used.

A table of standard integrals is provided for your convenience.

The answers to the questions in this paper are to be returned in separate bundles

clearly marked Question 1, Question 2, etc,

Each bundle must show the candidate’s computer number.

* The questions are not necessarily arranged in order of difficulty. Candidates are
advised to read the whole paper carefully at the start of the examination.

* Unless otherwise stated, candidates should leave their answers in simplest exact

form.
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Question 1 12 marks marks
g) Differentiate tan™ g . 2
b) Evaluate: 6
2 2
@ J' ¥ g using the substitution u = 4 —x%.
1v4- x.2
i
(i) I +1-x2dx using the substitution x = sin 4,
0
¢) Solve the equation 3sin 4 +4cosf = 2.5 for values of @between 0° and 360°. 4
Give your answer correct to the nearest minute.
Question2 12 marks Start a New Booklet
. d dv
a) (i)  Showthat ._.(.1. IJ =2Y, 5
ax2Y ) e
(i)  The acceleration of a particle moving in a stra.i,éht line is given
by = —2¢™* where x metres is the displacement from the origin.
Initially, the particle is at the origin with velocity 2 ms™.
Prove that v=2¢? .
(i)  What happens to v as x increases without bound?
b) @@ By considering the graph of y = ¢", show that the equation 4
& +x + 1 = 0 has only one real root and that this root is negative.
(i)  Taking x = —J-5 as a first approximation to this root, use one
application of Newton’s méthod to find a better approximation.
¢) Inhow many ways can the letters of the word GEOMETRY be arranged in a 3

straight line if the vowels must occupy the 2nd, 4th and 6th places.
(NOTE: The vowels in the English alphabet are the letters 4, E, I, O, U).

Q3 ...Page2
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Question 3 12 marks Start a New Booklet marks

 a) Find the general solution for V3sin 26 = cos26.

b) The region bounded by the curve y = sin x, the x-axis and the lines

x= Z and x=7 isrotated through one complete revolution about the x-axis,
1 4

Find the volume of the solid so formed.

¢) Two points P(2p, p°) and O(2q, 47 lie on the parabola x* = 4y.
@ Show that the equation of the tangext to the parabola at P is y = px — p’.
(ii)  The tangent at P and the line through O parillel to the y axis intersect
at 7. Find the coordinates of 7.
(i)  Write down the coordinates of M, the midpoint of PT.
(iv)  Determine the locus of M when pg = -1.

Question4 12 marks Start a New Bookiz¢

a) Iftan A and tan B are the roots of the equation 3x° — 5x — ] = 0, find the value
of tani(4 + B).

b) A particle is moving with simple harmonic motion. When it is at a distance d
from the centre of motion, its speed is V. Ifits speed is %When the distance

from the centre is 2d, show that the period of the motion is %ﬂf!- and the
amplitude is d+/5 .

¢) The rate at which a body cools in air is assumed to be proportional to the
difference between its temperature 7" and the constant temperature S of the
surrounding air. This can be expressed by the differential equation -

.(Z;T =k(T~8) where t is the time in houts and k is a cofistant.
t

@) Show that T = § + Be", where B is a constant, is a solution of the
differential equation.

(i)  Aheated body cools from 80 °C to 40 °C in 2 hours. The air
temperature S around the body is 20 °C. Find the temperature of the
body after one further hour has elapsed. Give your answer comrect to the

nearest degree.
Q5...Page3
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Question3 12 marks Start a New Booklet marks b) When (3 + 2x)" is expanded in increasing powers of x, it is found that the 7
i ints lie insi i i i i coefficients of x” and x° have the same value. Find the value of  and show
a) Nine points lie inside a circle. No three of the points are collinear. Five ofthe 5 o . soned cater than all other coefficients in the
points lie in sector 7, three lie in sector 2, and the other point lies in sector 3, that the two coefficients mentioned are gr
expansion.
Question 7 12 marks Start 3 New Booklet
- 2
a) Prove by induction that 2° +4% +6* +...+ (2n) =2n*(n+1)". 5
b) 7
6)) Show that 84 triangles can be made using these points as vertices. Ya
(i)  One triangle is chosen at random from all the possible triangles. Find
the probability that the vertices of the triangle chosen lie one in each
sector. B
(iii)  Find the probability that the vertices of the triangle chosen lie all in the -
same sector. : -
. . . : 0 p q *
b) Find the roots of the equation x* — 12x* + 12x + 80 = 0 given that they are. 3 . . sy g -1 int O at le of
; : . : . A particle is projected with velocity ¥'ms™ from a point O at an angle
three consecutive terms in an Arithmetic Serfes. elepvation zz. le.xJes O and Oy are taken horizontally and vertically thro_ugh 0.
. . The particle just clears two vertical chimneys of height & meters at horizontal
¢) Consider the binomial expansion 1 +| " | +| IR A =4+ x) 4 distances of p metres and g metres ﬁ'qm O. The acceleration due to gravity is
T 2 n taken as 10 ms™ and air resistance if ignored.
()  Write down expressions for the horizontal displacement x and the
. ) (n n vertical displacement y of the particle after time ¢ seconds.
6] Showthatl..(l).p.[zJ_;_,;.(-1)"( J:o.
n 2 2
() Showthat y? = 3P (*180 @)
2 1 (n g (n 1 ptana-h
()  Showthat - L™\ L") g LA 1
2{1) 32 n+ln) n+l h(p+q)
(iify  Show that tan g = 21 9],
pq
Question 6 12 marks Start 2 New Booklet
a) Colour-blindness affects 5% of all men. What isthe probability that any random 5
sample of 20 men should contain: END OF PAPER

) no colour-blind men.
(i)  only one colour-blind man.

(iii)  two ot more colour-blind men.
Q6 cont. ... Page 4
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