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Trial WACE Examination, 2012

Question/Answer Booklet

MATHEMATICS If required by your examination administrator. please
SPEC[AL[ST 3C[3D place your student identification label in this box

Section Two:
Calculator-assumed

Student Number:  In figures

in words

Your name

Time allowed for this section
Reading time befare commencing work: ten minutes
Working time for this section: one hundred minutes

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Shest (retained from Section One)

To be provided by the candidate
Standard items: pens, pencils, pencii sharpener, eraser, correction fluid/tape, ruler, highiighters

Special items:  drawing instruments, templates, notes on two unfoided sheets of A4 paper,

and up to three calculators satisfying the conditions set by the Curricuium
Council for this examination.

Important note to candidates

No other items may be used in this section of the examination. 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 materia! with you, hand it to the supervisor
before reading any further.
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Structure of this paper

Numberof | Number of o
Section guestions questions ‘o Wori-;mg tme Mgrks Percentage
available be answered {minutes) availtable of exam

Section Two:

Calculator-assumed 13 13 100 100 67
Total 150 100

Instructions to candidates

1. The rules for the conduct of Westemn Australian external examinations are detailed in the

Year 12 information Handbook 2012. Sitting this examination implies that you agree to
abide by these rules.

2. Write your answers in the spaces provided in this Question/Answer RBookiat, Spare pages
are included at the end of this booklet. They can be used for planning your responses
and/or as additional space if required to continue an answer.

o Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

« Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question(s) that you are continuing to answer at the top of the
page.

3. Show ail your working clearly. Your working should be in sufficient detail to aliow 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. For any
question or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat an answer to any question, ensure that you
cancel the answer you do not wish to have marked,

4. [t is recommended that you do not use pencil, except in diagrams.

See next page
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Section Two: Calculator-assumed (100 Marks)

This section has thirteen (1 3} questions. Answer all questions. Write your answers in the spaces
provided,

Warking time for this section is 100 minutes.

Question 8 (6 marks)
In twe residential suburbs, A and B, from 1984 t0 1998, the median house price, M dollars,
increased at a rate given by %:kM , where ¢ isthe time, in years and & is a constant specific
to each suburb.

For suburb A, the median price at the start of 1984 was $55 300 and prices were observed to

doubie every 8.5 years. For suburb B, the median price at the start of 1989 was 374 100 and
prices were observed to doubie every 8.5 years.

in which year was the median house price the same in both suburbs? ol bt o b
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o
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See nexi page
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Question § (5 marks)
The following Leslie matrix, L, applies o a population of basties in which the female beaties in
the popuiation live for a maximum of 3 years and only propagate in their third year of life,

[0 0 sl
L=,f’§/g~ 0 OI
0 %0

{a)  Whatis the probability that a newborn female beetle will survive to the 3rd year of its life?

L 5L (1 mark)
P - R 5

(b) Initially there are 500 females in each age group. How many females will there be
altogether after 2 years? T {2 marks)
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Question 10 (7 marks)

{a) . A triangle with vertices at A(1, . B3, 1) and (3, 4) is reflected in the x-axis and then
rotated 90° anticlockwise about the origin.

) Find the matrix 7 that will combine these two transformations in the order given.
(3 marks)
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v (i) Find the coordinates of C after transformation by T. (1 mark)
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(b} Another transformation matrix is given by R=|

06 0]
-12 -08]

Determine the area of triangle 48¢C after transformation by 7 andthen by R. (3 marks)
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See next page



=,

MATHEMATICS SPECIALIST 3C/3D 6 CALC!L_AI"Q@:ASSUMED

Question 11

Afunction is defined as f(x)=|x+2|+|3-2x |,

(a) Express 7(x) without the use of absoiute valug bars. ﬁf I T (3 marks)
. '\w‘_":_r,,a e i
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(b} Sketch the graph of f(x) {2 marks)
Bi_
s

(c) Solve f{x)sx+5. (2 marks)
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See next page
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E"‘: i !13 '//
Question 12 R I (6 marks)
AT »
Find the .exact area bounded by the x-axis, the y-axis, the function 76 =26" and the N
tangentto f(x) when x=8. EA
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Question 13 (6 marks)

Alight is positioned at the top of a vertical post 12 m high. A small ball is dro ed;;a‘.z:am‘ftheuggme
height as the light but at a point 4 m away. o

If the distance traveiled by the ball 1 seconds after reiease is given by, 92 how(fast i£ the
shadow of the ball moving along the horizontal ground half a second after the ball is dropped?? 1
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Question 14 {8 marks)

(a)  Use proof by contradiction to prove that ~/2 is irrational. (4 marks)
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Use a vec’Eor method to prove that the d‘i;égo;él's of th

See next page
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Question 18 (9 marks)

A compiex inequality is given by J z+3-33i fs 3.

(8}  Sketch the region in the compiex plane defined by this ineguality. (3 marks)
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(b)  Find the minimum and maximum values of [ z [ (3 marks)
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(¢)  Find the minimum and maximum values of arg z. (3 marks)
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Question 19

The velocity of a body moving in a straight line is given by i,
dt

MATHEMATICS SPECIALIST 3C/3D

(10 marks)

3+4x, where x is the

displacement, in metres, from a fixed reference point at time 7 saconds. When =1, x=2,

Find an exprassion for x in terms of 7
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What is the exact velocity of the body when

M  x=37 Fx /
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What is the acceleration of the body when r=17
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Question 20 (7 marks)
5 3
Let pony= 7 77
5 3 15
(@)  Evaluate P(1) and P4y, o2 {.‘F (1 mark)
PCY = Ji;#"“';:" +k,?, (Pﬁf-) e m
5 & 3 LA
YT Ty
= L-_T f3 @ -3@ iri\il/
) 0 = 223 goehtt

(b)  Prove by induction that P(n) is always an integer, when » is a positive integer. (6 marks)
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