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Section One
(calculator-free)

Time allowed for this section

Section One
Reading time before commencing work: 5 minutes
Working time for paper: 50 minutes

Material required/recommended for this paper

To be provided by the supervisor

Question/answer booklet for Section One, containing a removable formula sheet which may also
be used for Section Two.

To be provided by the candidate
Section One:

Standard items: pens, pencils, pencil sharpener, highlighter, eraser, ruler

Important note to candidates

No other items may be taken into the examination room. It is your responsibility to ensure that
you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. If you have any unauthorised material with you, hand it to the supervisor
before reading any further.



Structure of this examination

Number of Number of Suggested Marks
questions | questions to be | working time available
available attempted (minutes)

Section One

Calculator-free v 7 >0 40

Section Two

Calculator-assumed 10 10 100 80

Total marks 120

Instructions to candidates

1. The rules for the conduct of WACE external examinations are detailed in the booklet WACE
Examinations Handbook. Sitting this examination implies that you agree to abide by these

rules.

2. Answer the questions in the spaces provided.

3. Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers
given without supporting reasoning cannot be allocated any marks.

4. Spare answer pages are provided at the end of this booklet. If you need to use them,
indicate in the original answer space where the answer is continues i.e. give the page

number.

MARK ALLOCATION AND RECORDS:

Section | Question | Marks | Awarded
1 2
2 4
3 7
4 9
ONE - 5
6 6
7 6
Penalties | -1/2/3
ONE 40
TWO 80
TOTAL 120

Penalties

Rounding (-1)

Units (-1)

Notation (-1)

%




Question 1  [2 marks]

Express the polar co-ordinates [3, E] in Cartesian form.
4

Question 2  [4 marks]

Find the vector equation and Cartesian equation of the plane containing the point A (1,3,-2)
perpendicular to the direction vector n = 3i — 4j + 5k.
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Question 3 [1,1, 2, 2,1 =7 marks]

For the complex numbers z = a + bi and w = ¢ + di, where a, b, ¢, d € R, evaluate the following in
terms of a, b, ¢ and/or d, as appropriate:

a)Erw—é v



b)W:a—J v

C)zxXw = /ﬂ/+ A/x /0+J/
- lae — b))+ (ad o bedi v
Mo D)l e

d)zxw = /d/—é/x /O—J/ v
< lae —bd) — lad b )i v

e) What is the relationship betweenzx wandz x w?

X W =gxe



Question 4 [9 marks]

A city has four television channels — W, X, Y and Z. Between 6:00 pm and 6:30 pm, each night,
Channels X and Y broadcast the news and the other two channels broadcast a variety of other
shows. A survey was conducted to determine the percentage of people watching each channel in
the 6:00-6:30 pm timeslot, assuming no-one watched more than one channel.

It was found that 16% of the people surveyed did not watch television at that time and, of those
watching television, % were watching the news. The ratio of the number of people watching
Channel X to the number of people watching Channel Z was 5:1, while the percentage of people
watching Channel X was 21% more than the percentage watching Channel W.

Let w% be the percentage of people watching Channel W,
x% be the percentage of people watching Channel X,
y% be the percentage of people watching Channel Y and
Z% be the percentage of people watching Channel Z.

Write equations, in the above four variables, to form a system of linear equations. Write these
equations in matrix form so that a solution could be found using an inverse matrix BUT DO NOT
SOLVE THIS SYSTEM.
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Question 5 [6 marks]

AABC is an isosceles triangle with AB = AC. If D is the midpoint of BC, prove that sZADC = 90°.
[HINT: First draw a diagram, and let AB = b and AC = ¢.]

N A
Bl=c—-4 v
ﬁ=i(a—l) v ¢
2 [
AB=liere) v
2
ABEO=L(c+¢) (c—0 2 ¢
2 D
=|e|®-|€]|°
Bzof‘/‘ = ‘0‘
— AD . BC = 0 v
AD1BC v

Question 6 [6 marks]

The line r = (2i + 3j) + A(-i + 3j + 2k) passes through A when A = 1, and B when A = 5. Find the
position vector of the point C where AG-BA = -1:4.
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Question7 [1,1,1,1,1,1 =6 marks]

lfz=3cis™ andw=2cis L. Express the following in polar form:

d) iw =2¢w£5—nj v
6



End of questions for section one
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Name

Section Two:
Calculator-assumed Teacher

Section Two
(calculator-assumed)

Time allowed for this section

Section Two

Reading time before commencing work: 10 minutes
Working time for paper: 100 minutes

Material required/recommended for this paper

To be provided by the supervisor

Question/answer booklet for Section Two. Candidates may use the removable formula sheet from
Section One.

To be provided by the candidate
Section Two:

Standard items: pens, pencils, pencil sharpener, highlighter, eraser, ruler

Special items: drawing instruments, templates, notes on up to two unfolded sheets of A4
paper, and up to three calculators, CAS, graphic or scientific, which satisfy
the conditions set by the Curriculum Council for this course.

Important note to candidates

No other items may be taken into the examination room. It is your responsibility to ensure that
you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. If you have any unauthorised material with you, hand it to the supervisor
before reading any further.



Structure of this examination

Number of Number of Suggested Marks
questions questions to working time available
available be attempted (minutes)

Section One

Calculator-free ! 50 40

Section Two

Calculator-assumed e i ol e

Total marks 120

Instructions to candidates

1. Answer the questions in the spaces provided.

2. Show all your working clearly. Your working should be in sufficient detail to allow your
to be checked readily and for marks to be awarded for reasoning. Incorrect answers given without

supporting reasoning cannot be allocated any marks.

3. For any question or part question worth more than two marks, valid working or justification i
required to receive full marks.

4. Spare answer pages are provided at the end of this booklet. If you need to use them, indicate in th

original answer space where the answer is continued i.e. give the page number.

MARK ALLOCATION AND RECORDS:

Section Question Marks Awarded

8 2
9 8
10 4
11 6
12 7
TWO 13 6
14 7

15 17

16 15
17 7

Penalties -1/2/3

ONE 40

TWO 80

TOTAL 120

Penalties

Rounding (-1)

Units (-1)

Notation (-1)

%




Question 8 [2 marks]

Express the Cartesian co-ordinates (- @,-1) in polar form.

Lol s/

Question 9 [2, 2, 4 = 8 marks]

Given the matrix M = [ 1 -2 } , calculate:
-2 3

aMi=| ° —f| v
-5 13

ppM = | =% & v
2 -1

c) Using three of the following matrices 1 2 -3 : ? : T =2 and
-2 0 1 _ 3 -1

2

[ 4 0 -1 } , perform a calculation of the form B(A + C). Show working to support
2 1 0

your answer.

s =1 g 1 0

BoA-C/- [0 =[] [h e )



Question 10 [2, 2 = 4 marks]

4 + 5i
2 — 3i

a) Find exact values for the real and imaginary parts of

4+5 eHm_ —7-2%

2=z z+m 13
&a//m - - é v
uspuypurt = 5
b) Find the modulus and argument of 3 — 4i.
Mod - Fvi—ar=s5 ~
fi%: —ﬁ%/(?Jz—{12273z—§3j% v

3

Question 11 [6 marks]

Find the centre and radius of the circle in the complex plane whose equationis 2| z+ 3i|=|z-3|.
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o Cirell s contre (1, 4) or 1 — 4 and radis Forofz.

Question 12 [8 marks]

Consider the pattern of Hexagonal numbers: 1, 6, 15, 28, 45, 66, ... which has the recursive
formula Tp+1 = Ty + (4n + 1) and the general formula T, = 2n? — n. Use the recursive formula to
validate the general formula using the method of induction.

Lt T =7=7 -7 < Corect v

Lebw =Ko U= 282 — £ « Asuned tue +

T, Uiy - 206+ 1 — (Ko 1)
22T T
VAR 7 AN B A A

(202 K)o (44 7)

Liv (o 7) v

Hlenee, fﬂ?/%m/ wili is correct. v

]

]



Question 13 [3, 1, 2 = 6 marks]

Immunologists modelled the following situation of the recurrence of seasonal flu in the population.
e 20 % of people who have the virus this year will contract it next year.
e 80% of people who have the virus this year will NOT contract it next year.
e 40% of people who have NOT had the virus this year will contract it next year.
e 60% of people who have NOT had the virus this year will NOT contract it next year.

Given 20 000 out of a population of 100 000 contracted the flu in 2010, use matrices and the

above model to determine:
a) how many people will and will NOT contract the flu in 20117

This
LefT)/ [0,2 0.4} v M/m: [20000} ,

08 06 50 000

TN - [36 000} = 36000 willlund 6 000 willlwot dave the

64 000
\%l /

b) how many people will and will NOT contract the flu in 20127

P M - {fz m} = 32 800 willand 67 200 willwot duve the

67 200
\%l /

c) the long term number of people who will and will NOT contract the flu?

75 M - { 33331 L T the @ torm 33 333 willand 66 667 will!

66 667

vl have L@% o

Question 14 [7 marks]

Take any two-digit number, reverse the digits, and then find the difference between the numbers.
Prove, algebraically, that the difference is a multiple of 9.

Lot n = @[mz/ﬁ%&&&%//ﬁ&%&ff 0 fwﬂm;t gam/ v
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Question 15 [2, 2, 3, 3, 2, 5 = 17 marks]
Suppose that z is a complex number with a modulus of r and an argument of 6. Express, in terms

of r and 0, the modulus and argument of each of the complex numbers z4, 25, 23, 24 and zs where:
a)z1=z

:‘{C‘:/’ \/wz/wfq/:—e v
7

b)z; = iz
:‘Q :/ﬂ\/[m/yfg/:evc’z_‘ v
c)zz=-2"
:‘Q . /[m/ﬁ/@/:—eﬂc Vv

d) z4 and zs are the square roots of z.

e

v

el -# «m/y/@/:g Cargls) - S

This diagram shows the unit circle in the complex plane and the position of the complex number z.

Im
e) Estimate the modulus r and the argument 6. A

re 0.3 v and 6~ THO v R 1\

» Re

-Fele

AN

f) Indicate, as accurately as possible on the diagram, the locations of the complex numbers
z1 — zs5 as defined above.



w |l - 73 @ wy - 120

o=l - 13 @ ary - 5

wo |- 0.77 @ ary - 40

w o |- (14 @ g - 7O @ 1O [0 @ e

mm@%% /



Question 16 [2, 2, 2, 2, 3, 4 = 15 marks]

The figure in the diagram is a triangular prism with its vertex O z
(0,0,0) and the edges OE, OC and OA are placed along the X-, Y-
and Z-axes respectively. The diagram represents a ramp where the A B(03.3)

units are in metres.
a) Give the co-ordinates of the vertices A and E.

AC003) v ad E(40,0) +

b) Find the vector and parametric equations of the line AD .

07 = 04 + \AD e D (4,3,0)
Vectar eguation: U _ y /
Pmmcfm%%fm:& - 4&7 =S, =8 — O v

c) Give the component forms for the vectors DB and DC .
8= (.|-[2]=[7] ~
3 o 3
— o ¢ -4
Dl = 3 - 3 = 0 v
o o [/

d) Use your answers in Part c) to calculate sZBDC.

D% DO = (][j 16 v

D8 D¢
1DZ| x |De|

0~ 56.% v

A small trolley is released from a point, M midway between A and B, and travels in a line parallel

to BD.
e) Give the vector equation of the path followed by the trolley.

T =0+ A = (j v
e

3

I
VN
[SIENEEN
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=+
>
/N
|
RPN
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X

9
VMWWM‘/@ 0% = om + nBD @/ﬂ@%/f{kﬁ. v

3 o 4
¢ = 15 + 38 0 v
2 3 -3
f) Assuming the trolley is made to travel at a constant velocity of 0.5 m/s parallel to BD, calculate
its position in space 5 seconds after it is released.



LotV be v /y@ofWHﬁ?’:‘V‘ :O.fwABD‘ -5 =
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Question 17 [1,1,1, 4 =7 marks]

Age (years) 0-1 1-2 2-3 3-4 4-5 5-6
Population 2500 | 2000 | 1800 | 1500 900 500
Birth Rate 0 0 1.5 1.7 1.2 0.5
Survival 0.7 0.75 0.8 0.9 0.3 0
a) Set this information up in a Leslie matrix.
o o0 75 177 72 05
o.7 0 0 0 0
o 0.75 0 0 0
VAENNY, 0 0.8 0 0 0 v
0 0 o 0.9 0 0
0 0 0 0.5 0

b) Set out a matrix to represent the initial sub-groups within the population.

=

=

2 500

2 000

7800

H - 7500

It is proposed that the 2-4 year olds be harvested from the herd.

900
500

c) Given the harvesting rate is h, rewrite the Leslie matrix to include this new information.

d d

Ay

1707 — 1)

7.2 0.5



o.7 0 d d d %

0 0.75 0 % o 0

Joo 0 0 087 4) % 0O 0
v

0 0 % 097 -4) O 0

o 0 % % 035 0

d) By investigating the growth of the total population of the herd, determine the best harvesting
rate from 25%, 30% or 35%.

J-/[7 7 7 7 7 7

Lord = 0.25 Jx L7 }1{ /25 435/
Ix LJox FH- [27772/ v
Ix L) x H=[29 070]

Lor k-

I

0.30, 7x L/J”X}L/z /76 638]
Ix LJox H = [17 284/
Ix L) x FH = [17 946/

For i -

0.35, 7x L5 x M= /70 578]
Ix LJix H=[170 66%]

I

Ix L/7x H=~[70 746/

TZ é;f %as% rate s J’f . v



End of questions for section two
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