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Time aliowed: 2 hours plus 5 min reading fime

P

~. General Instructions:
Marks for each question are indicated
on the question.
Approved calculators may be used
All necessary working should be
shown
Full marks may not be awarded for
careless work or illegible writing
Begin each question on a new page
Write using black or blue pen

- All answers are to be in the writing
booklet provided
A BOSTES reference sheet is provided
at the rear of this Question Booklet,
and may be removed at any time,

Section 1 Muitiple Choice
Questions 1-10
10 Marks (al[ow 15 minutes)

Section Il Questions 11-14
60 Marks (allow 1 hour 45 mm)

Total Marks 70

Section I

‘1% Marks

Attempt Questions 1-10.
Allow about 15 minufes for this sechon

se the mu!tip]e—choice answer sheet for questions 1-10.

1 Inthe diagram, AB is a diameter of the circle and MCN is the tangent to the cu‘cle at C.
LCAB=35° . What is the size of £AMCA 1

A

() 35
® 45
© s5°
D 65

2 - When the polynomial P(x) 2 -5 +kx+2 s divided by (x+l) thnremamdens 3 -
What js the value of & 7 .

O
® -5
©

o 7




Marks

3 Which o'fthe following is a simplification of 4[0g‘\[e: ? ) 1
W W :
B I
© 2
o

4 The acute angle botween the lines 2x—y=0 and k¢ y=0 isequalto ¥ . 1

- What is the value of k7 ’

(&)  k=-3or k=—}
® k=3or k=1
(C) k=3ork=-}

@ k=3ork= 1
'5 "Which of the following is a simplification of %;% ? — 1
(A} l-cot2x
® 1
€ eotx
©® tanx -

6 Thestatement 7°—3° isahvays divisible by 10 s trus for 1
(A) allintegers nzl )
(B) .allintegers n22
(Cy _ allodd integers nz1 ..

* (D) allevenintegers n22

2 -

; 1
7 What js the value of J’l Tﬁ dx ?
ey
®)
N (&)
)

Nl B iR

8§ Theradius 7 ofa circle is increasing ef a constant rate of 0-fem g
What is he rate at which the area of the circle is increasing when r=10em 7
(A) mem®s? ' . .
(B) 2mem’s
(€ 10zem’s’
M) 20mem’s™ : -

g1 xilo2 whatisthevalueof X4y 7 . -
x x
Ay 2
@ 4
c 6
8

)

7 10 A particle is performing Simple Harmonic Motion in & straight line.. In 1 minute
of its motion it completes exactly 15 oscillations and travels exactly 120 metres.
What is the amplitude of the motion?

{A)  2metres
(B} 4 metres . . - '
{C)  Smetres ' :

(D) i6mebes

Marks

e 5t




Section Il

60 Marks
Attempt Questions 11-14 '
Allows about 1 ho_ur and 45 minutes for this section.

Answer the guestions in writing booklet provided. Use a new page for each question.
In Questians 11-14 your responses should include relevant mathematical reasoning and/or

calculations.

Questjon 11 {15 marks}
2x+1
aj Solve ——= =21
b} P divides AB externally In the ratio 3:2,

ol

d}

Find the co-ordinates of B given that

Als{-2, 5 and P Is (1, 3)

Solve cos®x+sinx—1=0

for0<x <2m

1+

.Given that z—j:- = %2- and x =1 when y = 0,find y whenx = V3

- Differentiate ¥ = In{sin™! x) with respect tox

f

i)

1)

" Inthe diagrém befow, the two circles are of radlus 1 unit and pass through the
centres O and P, The circles Intersect at A and B. T

Find the size of angle AOB

Find the shaded area In exact form.

Marks_




{15 marks})

Question 12 i
{Start a new page}
i

8 ;

a) Evaluate - 0_{ cos® 2x dx Inexact form, |
-

b) - Evaluate }sinx. coss x dx by

' o

¢)

using the substitution u = cosx, or otherwise.

ity

i)

Sketch y = sin"}(1 —x)

" and state the domain

Show that sin(sin™* x ~ cos™1x) = 2x* —1
Hence, or otherwise, solve the equation

sinlx — cos™x = sin"1(1—x)

" Marks ’ Question 13 - (15 marks) . Marks

3
a)
3
b)
3
3
3

*"{Start a new page}

Use the principle of Mathematical Induction to prove that 7" + 2 Is divisible ' 3
by 3 for all positive Integersn. .

An abject is projected hortzontally from the top edge of a vertical cliff
40metres above sea level with a velocity of 40m/s. (Take g = 10 m/s?)

7

¥
2, -
= x
cliff =
A
i} Using the top edge of the cliff as orlgin, show that the parametric equattons
of the path of the object are:
) x = 40t y= —5t* 2
_@ Calculate when and where the obect hits the water. 2

@) Find the velocity of the object the instant it hits the water. 1




The Inside of a vessel used for water has the shape of a solld of revolutlon obtained
by the rotation of the parabola 9y = 8% about the y — axis. The depth of the
vesse[ 1s 8 cm .

) Prove that a volume of water h cm from its bottom is -1—9; wh?. 1
it} {f water is poured Into the vessel at a rate of 20 cm?/sec, find the
rate at which the fevel of water Is rising when the vessel is half full. 2

. L. 2
d) The acceleratlon of a particle Is given by‘;—: = 16{1+ x}, where x cm Is the
displacement from the origln, Whent=0,x = 0andv =4 cm/fsec.
‘ ) Derlve an expression for its velocity In terms of its displacement. 2
© ) Deduce that its displacement functlon s x = e* — 1. 2
Question 14 {15 Marks) ~ {Start a new page} ) Marks
’ a)’ A particle moves with simple harmonlc motlon. At at the extremities of the motion -

the absolute value of the acceleration is 4 ¢m £~2 and when the partic!e Is3cm
from the centre of motion, the speed Is 242 cm 72, -Find the pericd and
amplitude for this motion. . 3

b}

c)

ABCD and AEFG are two squares of different areas, and GD.LBE. M s the

mid point of DE,
A } -
Let AED = 6 C 5
a B N
M\
by
F E
i) Copy the diagram Into your answer book .

i

il

fv}

Give a reason why DE Is the dlameter of the circle with points A, D and E
on its circumference.

Prove that BDEG Is a cyclic quadrilateral {reasons required)

Produce MA to meet BG at T. Prove MALBG (reasons required)

7

Two parametric points P(2p,p?) and Q(2q,q% lie on the parabola x% = 4y, and
the line through PQ is parallel to the fine y = mx.

1}
ii)

iii)

‘. vy -

Show that p +q=2m.
Derive the equatlon of the normal to the parabola at the point .

Find the co-ordinates of N, the point of intersection of the normals
from P and Q. .

Determine the tocus of N as the line PQ moves parallel to the line
¥ = mx. Without further calculations, wrlte any restrictions placed upon

‘the tocus of N,

3
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