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General Instructions
¢ Write using black or blue pen
Black pen is preferred
» Attempt all questions:
+ Aftempt Questions 1-7 on the
~ Multiple Choice answer sheet
~attached af the back of this
exam.
» Attempt Questions 8-10 in
separate booklets,
» Board- approved calculators may be
used
¢ A formula sheet is provided
at the back of this paper,
» “Show all necessary working in
Questions 8-10

+ Full marks may not be awarded for
careless or badly arranged work,

Exani Requirements

+ Examination paper
¢ 3 answer booklets

READING TIME - 5 minutes
TIME ALLOWED: 90 minutes

SECTION I

v 7 Marks

SECTION II

o 43 Marks . ;
¢ Allow about 1 hour 20 minutes for this
section,

TOTAL MARKS - 50

This paper is not to be removed from the examination hall

» _ Allow about 10 minutes for this section, _

Section 1 Multiple Choice

Answer questions 1 - 7 on the multiple choice answer sheet provided,

Question 1

D

Given: O is the centre of the circle
ZBCD = 130°
LABO = 30°

What is the size of 2DEF
(A) 700
(B). 110°
€y 975°
(D) s25°

Quesﬁlon 2

Four different Science books and six different History books are to be place ina -

row on a bookshelf. How many different arrangements are Ea‘ossible if the subjects
are kept together.

(A) ‘CpfC %2

(B) "CcxC.x2

(€} *PxBx2 .

(D) "2 Ex2




Question 3
2
f32”+ez+—dx=
x

(A 3% +e* bt n2x+C

32%

(B) mtet+iinx+C

©) Z-+etx+anx+c

321

0) =+ efx +2nx +C

Guestion 4

2 .
f dx =
xlnx

(A) 2lnx+cC
{8 Z2In(nx)+C
© 2ni+C
© 2+c

Question 5
What is the natural domain for the graph ¥y =In -%1-)7
(A) 0=x<1
(B) 0<x<t
(€) xs0andx>1
D) x<Oandx>1

Quesﬁ'oh 6
A ctrve has parametric equations » =2t—1 and y =12
What is Cartesian equation of this curve?

w y=Yyern I
(®) y=4/G-1). |

© y=1 G +1)?

(D) x*=4y

Question 7
The polynomial equation f(x) = 223 + %— 6x —5 has roots a,f,y.

Find the exact value of > + =+
e f 7y

(O : T T '
® L | ' -
© ~= (

o) -%

End of Section 1




Section IT - Free Response

Answer questions 8 - 10 in the booklets provided

Question 8 (Start a new booklet) (14 marks}
(a) Ten keys are to be placed on a key ring. What is the number of ways of
arranging the keys if
(i}  the keys are different colours? 1
(i)  there are three green, two gold, 4 blue and 1 red key? 1
(b) Find fxV5x? —4 dx 2
(¢} Inthe diagram, the points A, B, C and D are on the circumference of a circle,

The diagram shows the graph of the parabola x2=8y. The tangent to the
parabola at P(4p, 2p”) meets the X axis at T(2p,0). The normal to the tangent at
P meets the y-axis at N.

(d)

L

P(dp, 2p%)

/ T@p,0)

_ E!.rhosg ff_e_g’r_r'e_(? _Iies_ on BD. The chor'rd"/}C jntegsgicjs the diameter BD at Y.
The tangent at B passes through the point X.

It is given that £CYB = 100° and £BCY = 25°,

Copy or trace the diagram into your writing booklet,

Answer the following questions giving reasons
(i)  What is the size of 2ACD and £ABX?

{iiy  Find the size of 2CAD.

(i)’ Show that the equation of the normal at Pis  x-+py=4p +2p° 2
_ (ii}—Find-the_coordinates.of N. - —1
(i)  The point K divides NT externally in the ratio 2:1
Fihd the coordinates of K. 2
Question 9 (Start a new booklet) {14 marks)
() Use the substitution uz=3x+1 toevaluate, 3
L 3x-2
—x
o V3x 41
{b)  Use mathematical induction to prove that, for all positive integers s, 4
4 . S 4 _q -2
1x2x3 2x3%4 3xaxs T nmiDnt ) LT G DRI




{¢) The points P(Qap, ap’) and Q(Qaq,aq’) lie on the parabola x* = 4ay.

The chord PQ subtends a right angle at the vertex

P(Zap.apz)
QQag.aq”)
0.0

Copy the diagram into your answer booklet
(i  Show that pg =-4 2
(i) Youmay assumme these e'qua’ri;ﬁ_s. Do not find 1hém. 2 o

Normal at P: x + py= 2ap + ap®

Normal at Q: x + qy= 2aq + ag®

Given that the normal at P and Q meet af N,

Show that N has the coordinates:

[-apatp+q). a(p* + pg+q® +2)].

(iii:) Hence, show that the locus of N is a parabola,

Find its vertex and focal length, 3

Question 10 (Start a new booklet) (15 marks)

{a) The graphs of x* = 4y and y = §x3 intersect af x = 2. Find the acute angle

between the two curves at x = 2. Answer 1o the nearest minute. 2

(b) A company wants to employ four apprentices consisting of 2 females and
2 males. 4 females (including Mary) and 5 males (including Jack) apply.

In how tmany ways can the company select these four people if jack or Mary
are selected as apprentices. Leave your answer as an expression, 2

(¢}  Using the principles of mathematical induction, prove that 3

41n[(n+2)11>n+2, for nz4

x

(d)  Consider the function i(x)= ¢ y

44¢
(i} Show Thm"h(x) is increasing for all values of » .2
(i)  Find any point/s of inflexion, given ' 2

ooy deF(4—e%)
K = (4 +e%)3
(i} Describe the behaviour of #(x) for very large positive and negative

values of X, ie. asx— Foo 2
(iv} Sketch the curve y = h(x), showing impo:;tanf features : 2
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