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EXAMINATION

Mathematics

General Instructions

e Reading time — 5 minutes

e Working time — 2 hours

e Write using black or blue pen
Black pen is preferred

e Board-approved calculators may be used

A table of standard integrals is provided at
the back of this paper

Extension 1

Total marks — 70

e 10 marks

e Attempt Questions 1 — 10

e Multiple Choice

e Use the answer sheet provided at the end
of this paper for this section

e Allow about 15 minutes for this section

e 60 marks

e Attempt Questions 11 — 14

e Show all necessary working

o Answer this section in the booklets
provided

e Start each Question in a new booklet

e Allow about 1 hour 45 minutes for this
section
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SECTIONI Multiple Choiee 10 marks
(use the provided answer sheet)
Question 1 A café menu contains 4 different entrees, 8 different main courses and
5 different deserts. How many different 3 course meals does the café offer?
A) 41 8!x 5! B) 4x8x5
C) 17C|3 D) ]7}%‘
Question 2 Lim‘[x i 2J =7
x—wl ] —x
A) 1 B) -2
C) -1 D) 2
Question 3 The exact value of cos™ (—~ ij—} is
7 Sz
A —-— B —
) 6 ) 6
7 27w
C -— D —
I ) :
Question 4 The equation of the chord of contact of the tangents to the parabola

x* =8y from the point (3,-2) is
A) 3x—4y+8=0 B)  3x-8y+16=0

C) 3x-8y-8=0 D) 3x—4y+16=0
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Question 5 sin2x=7?
2
— - t
A) 1 tan2 X B) 2 an;c
1+ tan” x I+tan” x
2tanx 1+ tan?® x
C = D ST A
) 1—tan® x ) 1—tan®x
Question 6 In the diagram below MT =9, 7Y =a , FY = x and YK = b%
F
T
K
M
Which one of the following statements is true
A)  xy=9a By X.224
A I a
C) x(x+y)=a(®-a) D) xy=a(9-a)
Question 7 If' n is an integer then the general solution to the equation cosé =cos S is

given by

A) G=2nrwtf B) B=nn+ f3

0) 8 =2nr+cos! B D) 6=nm+cos” B
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Question 8 fsinZBxdx =
1. :
A) 5 gs1n6x—x +c B)  6sin3xcos3x+c
1 1, 1 I
C) —|x+-—sinbxl+c D) —|x—-=sin6x|+c
2 6 2 6
Question 9 For 0<x<I, i[sin‘l(iﬂ =7
dx X

Question 10

A Sl B
) xvx? -1 :
0) ! 1 D)

J(x)=x(x~4),for x<2

Which of the following represents f~'(x)

Ay flx)=2-Jx+4 B)
C)  Fl'x)=2+x+4 D)

i =2+Vx+4

()=

1
x(x—4)

,for x<2
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SECTION II
Question 11 15 marks (start a new booklet)
a)  Find the primitive of 5 (2)
4+9x
b)  Solve 2sin’ x=sin2x, for 0<x<nx (2)
c) In how many ways can the letters of the word ENGINEER be arranged
(i)  without restriction? ()
(it)  if the vowels must be together? (2)
d) (i) Showthat (p-g)® =2(p* +¢*)~(p+g)’ ¢y
(iiy IfP(2p,p*) and Q(2q,4%) are two points on the parabola x* =4y,
find the coordinates of M, the midpoint of PQ, in terms of p and ¢ (1)
(iii) TfP and Q are restricted to move on the parabola so that p — g =1, using (i)
or otherwise, find the Cartesian equation of the locus of M. 2)
e) (1)  Show that the curves y=sinxand y=cosx intersect at P (g,jl;] : (1)

(ii)  Show thatif & isthe acute angle between these curves at P, then

tana =242 (3)
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Question 12 15 marks (start a new booklet)

a) (i)  Show that there is a root to the equation 1 —2x + 2sinx =0 between

x=0-8 and x=1-8 n

(i) Using x=1.2 as a first approximation to the solution, apply Newton’s Method
once to obtain a closer approximation to the root.

Give your answer correctto 2 d.p. (3)

b)  The diagram below shows two unequal circles CiandC,.
O is the centre of C|and the circle C, passes through O.

The two circles intersect at A and B.

Q and P lie on the circles C,andC, respectively, such that A, P and Q are collinear.

G
C f “!!!!!!!!JB

(i) If LAOB=x,

express LAOB in terms of x, giving reason(s) for your answer. (1)

(i1)  Hence, or otherwise, show that PB = PQ. (3)
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c)  Evaluate f x+/x—3 using the substitution u = x — 3 (3)
3

d)  The polynomial P(x)= Ax’ + Bx® +24x + C has real roots \/E,i and «

p

(1)  Explain why a = —% (1)

(i) Show that 4> +C? = BC (3)
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Question 13 15 marks (start a new booklet)
a) (1) Showthat (k+1)*(k+4)=k’+6k> +9k +4 (1)
(ii)  Use mathematical induction to prove that
> 1 ___nnt3) for all positive integral values of n 4)
=R+ 1D(k+2)  4d(n+D(n+2)
b)  The velocity (v m/s) of a particle moving along the x axis is given by
v =8x—x" -7
(i)  Find the acceleration of the particle. (2)
(i1)  Explain why the motion of the particle is Simple Harmonic., (1)
(1ii)  State the centre of the motion and the maximum speed of the particle. (2)
c)  Inahive of bees it is found that the number () of bees affected by a virus

at any time (z), in months, is given by

600
N=—er——
44 4™
(1)  Ifinitially there are 50 infected bees, find the value of the constant 4. (1)
(i)  Find the time taken for there to be 90 bees infected by the virus. (2)

(ii1)  Find the rate at which the infection is spreading when there are 90 bees

infected by the virus. (2)
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Question 14 15 marks (start a new booklet)
a) () Wiite v3cos0 - sing in the form Rcos (8 + a) where
R >0 and « is acute. (2)
(i)  Solve \gcosﬁ—sinﬁzl for-n<f<rx. (2)
b) A spherical balloon with radius m, volume ¥'m” and surface area 4 m?
is expanding so its volume is increasing at a constant rate of 7-2 m? /s,
Given A=4zr? and V = §72: r> find the rate of increase of the surface area when
the radius of the sphere is 1-2m . (3)
¢) (i) Find the domain and range of y = tan ! (e*) (2)
.. ay 1,
11)  Show that = =Zgin 2 3
(i1) 5 Sm2y 3)
d}  The velocity v m/s of a particle is given by v=1+ ¢™*
Initially, the particle is at the origin and its velocity is 2 m/s .
Find the time taken by the particle to reach a velocity of 1—;-» m/s (3)

END OF EXAMINATION
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Multiple-choice answer sheet

Select the altemative A, B, C or D that best answers the question. Fill in the response oval
completely, using a black pen.

Sample: 2+4= (Ay2 {(B)6 (B Do
i
AO cO pO
If you think you have made a mistake, put a czoss through the incomect answer and fill in the

neW answer.

B @ cO pO

If you change your mind and have crossed out what you consider to be'the correct answer, then
indicate the correct answer by writing the word ¢srrect and drawing an arrow as follows.

correct

A Bﬁg cO DO

= L A0 30 <O 2O
2. A0 BO cO 1O
3. AO BO cO DO
4 A0 BO cO DO
5. A0 BO ¢cO O
6. A0 BO ¢cO O
740 B3O ¢cO 1O
8. A0 BO cO pO

10. A\O 8O0 cO O



STANDARD INTEGRALS

[ xm ax
j%dx

[ e ax

[ sinaxdx
[ cosaxdx
[ sec? axdx

j secaxtanax dx

foa

I
'[——_m dx
1
jmm—m dx

I
———dX
'[ Vx? +a?

[ n+l

= X, n®l; x=20, ifn<
n-+l

=Inx, x>0

:ie‘”‘, a0
a

I
|
|
o
o
74
m
ke
o
h
[sn]

a
1.
= —sinax, a0
a
1
= —tanax, a=0
a
1
= —secax, a=#0
a
1. ax
=—tan1—, azl
a a

. -1 X
=sm —, a>{, -a<x<a
a

= ln(x+ xz——az), x>a>0

= En(x+\/x2+azj

NOTE: Inx=log,x, x>0

10
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