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Structure of this paper

Number of Number of N
Section questions questions to Wort;mg time M?fks Percentage
available be answered {minutes) available of exam
Section One: - 7 50 50 33

Calcuiator-free

Total 150 100

instructions to candidates

1. The rules for the conduct of Western 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 Booklet, 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 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. 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, It is recommended that you do not use pencil, except in diagrams.

See next page
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Section One: Calculator-free (50 Marks)

This section has seven (7} questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Question 1 (6 marks)
The complex numbers z and w are given by z=8-6/ and w=3+ai.

(a) Determine zxZ. {2 marks)
X F=(8—6i)8+6i) vV
=64 + 36
=100
(b)  Find Im(w?) if a=5. (2 marks)

w? = (3 +5i)(3 + 5i) %
=9-25+30i W

Im(w? ) = 30 v/

(¢) Thevalue of g if w?=z. (2 marks)

=86}
w? = (3 + ai)(3 + ai)

=9-a° +Bai \/

From equating imaginary parts

See next page
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Question 2 {4 marks)
Determine the values of ¢ and » if the function

[

a+f‘i D<cx<?2
JSx)= x
2 -2 x22

is both continuous and differentiable at x=2.

Continuous:
a*—gsz22 -2 = a=4h-4 \/
Differentiable:

f‘(x)=%(mfz_ /

{ 2hx

—ix2xb><2 = bw—% \/

22

ax4x——1~—4m—5
4

/

a=-5 h=-—

JF LNy

See next page
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Cuestion 3

{9 marks)
(a) Solve log,64=3.

(1 mark)
=64 = x=4 /

(b)  Rearrange the equation 11*"" =33 for x (2 marks)

(2x + 3)log11=log 33 \/

Drsd fog 33
log 11

_ log33 3 /
S 2log11 2

(c)  Solve 2{logzx +1)=log;25. (3 marks)

logax + 1= (0.5)l0gs 25 /
log, x +10gs 3 =log, 25°°

logz 3x =10g, 5 /
5 /
Xx=-—
3

(d)

If a=logs4 and b=logs; 8, express the following in terms of @ and 5:

(i) logy 32

(1 mark)
10@5 32 =l0g5 (4 % 8)

=logs 4 +10g;58
=a+h

(ii) logs 400 (2 marks)

logs 400 =logs (5x 4)* v

=2(1+a)

See next page
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Question 4

CALCULATOR-FREE

{11 marks)

(@)  The graph of the trigonometric function y = f(x) is shown.

d:

180"

{i) State the amplitude of f{x). {1 mark)
7

(it} State the period of f(x). (1 mark)
120° /

(iiiy  State the equation of the trigonometric function 7(x). (2 marks)
¥ =~7 COs (3x) ‘/v/

See next page
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(b)  The graphs of g(x):—gﬁm and A(x)=4 +d , where a, b, c and d are all non-zero
- X

constants are shown below, intersecting at (-2, 3).

(i Explain why g(x)cannot pass through the origin. (2 marks)

Because g(0) :%, but ¢ is non-zero and so g(0)=0. \//

(i} Find the values of @, b, c and d. (5 marks)

g(x):

a v

x=0 = 6:3 = g=6b

x=-2 = 3=-12 \/

b+2
3b+8=8B5
b=2 /S
a=12
h{x):

x=0 = 0=1+d = d=-1 /
x=-2 = 3=47% _1
4=47%

—2c=1
c :CWO.S “/

a=12, =2, ¢=-05,d=-1

See next page
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Question 5

Differentiate the following, simplifying where possible.

(@) P

3x

© v =(e\/; ; 5)4

_log,(4-x°)

T 2ea

8

yZSx—'E
2x+1
gx_ 32x+1H-2(8x-1
A (2x+1?
_Bx+3-6x+2
T @2x

) (2xi1)2 \,/

VA

D (——1——3‘/;)(3\/; +5)3

dxM4XL2\f;;

X

oV*
:Z\f (e“/; +5)3 /

See next page

CALCULATOR-FREE

(8 marks)

(2 marks)

{3 marks)

(3 marks)



CALCULATOR-FREE 9 MATHEMATICS SPECIALIST 3A/3B

Question 6 (4 marks)
The graph of v = f{(x) is shown.

S e (
v GeCurity vt ( g@c\;’)

{eaton

(a) Draw the graph of y = f(! x|) on the same axes. 2 marks)

(b)  Briefly explain how to obtain the graph of y= (| x) from v = f(x). (2 marks)

£
Reflect the part of y = f(x) in the 1st and 4th
quadrants in the y-axis.

See next page
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Question 7 (8 marks)
tan® (4) - 3tan()
tan? (6)-1

(@)  Show that tan(6) +tan{26)= (3 marks)

tan (&) + tan (29):tan(9)+_33§3(_@_ \/

1-tan® (0)
tan(6)(1-tan? (0)) + 2tan(g) /"
) 1~ tan® (6) V]
~ 3tan(6) - tan® (6)
© i-tan?(9)

_tan®(6) - 3tan(9) \/

tan? (6) -1

(b)  Solve the equation tan(6}+tan(20)=0 for 0<@=<x. (5 marks)

tan® (6)—3tan(6) o /

tan? (6) -1
tan® (¢) - 3tan(8) =0
tan(@)(tanz (6)- 3) =0 /
tan(0)(tan(0) + 3)(tan(6) -3} =0

tan(¢)=0 = 6=0, z /

tan(6)+/3=0 =02

V
fan(@)—ﬁ:o 393% \/

Solutions are #=0, £, %jl T

End of questions
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