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12 MATHEMATICS
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Time allowed : Two Hours

(plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES :
All questions are of equal value .
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 seven questions in this paper are to be returned in separate bundles
clearly marked Question |, Question 2 etc.

Each bundle must show the candidate's computer number-.

The questions are not necessartly 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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Quesixon I 12 Marks)
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a) Solve for.x:

: L

b) Sketch the function v = < sin ;
!
/

o &
s

¢) Find the acute angle between the |

v=2V3x-6
7y=x/§.r+\/§

ines whose equations are:

d)

(i) Find the equation of the tangent 1o the curve y=-(x-2) atthe point P(1.1) and find the
coordinates of the point A where the tangent cuts the v-axis.

() If Pdivides the interval AB internally in the ratio 13

. find the coordinates of B.
(i) Show that B also lies on the curve.

Question 2 (12 Marks)  Start a new page

a)

(1) Express sin” x in terms of cos 2x.

(1) Hence find the volume of the solid of revolution formed when v =sinx (s rotated about

4 . n n
the x-axis between the ordinates r = —and ¢ = —
. 0

b)

(1) Express Scosx—12sin xin the form Acos(x +a), w! >0 and O0<a <27 .
(1) Find the maximum value of 5cos.x ~12sin x and state

st nosiiive value of x for
which this maximum value occurs.

¢) A kite, 50 metres high, is being carmed honizontally by the wind at .

~f4ms™ How fast
s the string being

let out, when the length of the stning 1s 100 metres .

d) Calculate the coefficient of x* in the expansion of (Z_rj - —~J .
X

I !
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Question 3 (12 Marks) Start a new page : Mar

a) In the diagram below. two circles with centres A and B touch externally at the point C. The
common tangent at C intersects the common tangent PQ at D. The line QB produced meets

the circumterence of the smaller circle in R. Show that P. € and R are collinear. giving

reasons.

b) The diagram below shows the path of a projectile fired from the top O of a cliff. Its initial
velocity is V' m/s. its initial angle of elevation is #and it rises to a maximum height & metres
above O. It strikes a target T situated on a horizontal plane h metres below O.

YA
o) S

(i) Giventhat j =~g and X =0 derive equations for v and x as functions of time.
Vsin®@
28

_ . o _ o Vsm@ll + ﬁ
(111) Prove that the time taken for the projectile to reach its target is -—E—) seconds.
8

v:{i+ 2 in 26

2g

(i1) Prove that h = . where g is the acceleration due to gravity.

(1v) Show that the distance from the target to the base of the chiff 1s

melres.
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% Quesuon 4 (12 Marks) Start a new page Marki

a) P(2ap . ap™) and Q(2aq , aq:) are pornts on the parabola x* =4av The chord PQ vanes in
such a way as to always pass through the point (0.-3a). g
(i) Show that the equauons of the tangents (o the parabola at P and Q are given by

v=px-ap” and v =qx-~aq” respectivelyv.
(1) Show that pq = 3.

(ii1) The tangents at P and Q meetin T. Find the locus of T,

dx '
b) Find | ——=====using the substitution u« = v x .
J Vxyl—+/x

Question 5 (12 Marks) Start a new page

ar v

, . o R
a) The rate of change of a quantity [ with respect to ¢ is given by i —1I, where R, L and
r

V are constants.

R

—-—t

(i) Showthat [ = —§+ Ae b satisfies this equation where A 1s a constant.

(ii) Find a relationship between /, V and R as r increases without bound.

(111) Iniually / =0 and it1s known that V=3, R = 2.2X 10°and L = 6.3%x107°. Find the value
of I correct to two significant figures whent = 2x107. :

b) x*+x*—80=0 has aroot near x =3. Use Newton's Method twice to find an
approximation to the root.

¢) Prove by induction that 3" + 3 is divisible by 4, where 7 is a positive integer.
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Question 6 (12 Marks) Starta new page ’

" a) The speed v ms ™ of a particle moving in simple harmonic motion s given by
V=6 s dy—2¢t
(1) Show that ¥ = -2(y-|)

(1) Find the centre. penod and amplitude of the mouon’

, -

[ . 43 " ,
b) Evaluate cost sin”' I— +sin " 7) without the use of 3 calculator.
3 35

c)

d ;
(1)  Show that —-(*L—j = _l\

L

y - g

- /(n'\)\Hence find %[[an"(‘/l\f;n A
Question 7 (12/D¢Iarks) Start a new page

|

|

|

i

N

i

{

¥

X

less than 6000.
(1)  How many numbers can be formed in this way?

@ If one of these numbers is selected at random, find the probability that it is even.

b)
(1) Prove by induction that
- ~ Y... a7 — - =2)...
l+£+ x(x+1) . x(x+1)(x+2) (x+n-]) _ (x+D)(x+2)-(x+n) for n a positive
1! 2! n! n!

integer.

(i) Deduce that 1_"C|+"C:~"Cl T (=D""C =0
END OF PAPER
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