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examination room. If you have any unautherised material with you, hand it ic the supervisor
before reading any further.
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Structure of this paper

Number of | Number of .
Section guestions guestions {o Worlfmg time Mgrks Percentage
available be answerad (minutes) avzilable of exam
Section One:
Caicuiator-free 7 / 20 50 33

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 Bookiet. Spare pages
are included at the and of this bookiet. They can be used for planning your responses
and/or as additional space if required to continue an answer.

s 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 waorking shouid be in sufficient detail to aliow your
answers to be checked readily and for marks 10 be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be aillocated any marks. For any
question or part question worth more than two marks, vaiid 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.

Waorking time for this section is 50 minutes,

Question 1 {6 marks)

(@)  Sketch the polar graphs of »=3 and ¢ = %’i on the axes below. (2 marks)

{ A
(b) 4 is the point with polar coordinates (4, %J Find the exact distance between 4 and the

point of intersection of the graphs of » =3 ang =3z, (3 marks)

d2=32+42u2x3x4xcosl{§~75m§£) /
o L4 12

d* =84 16-24cos L
3

2 _

d° =13 -

d=+13 v

— 1

See next page
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Question 2 -

(a}  Determine j12xex2(ex2+1)2dx, A = 2 & 7

2(3*"2 +0% 4 e 4

1 T

!
(b)  Evaluate J%\F L2 dx, using the substitution u =1+ > or otherwise.
02 * *

A

dux—-%—dx /

A
Whenx=1 u=4 and whenx =02, 5 =16. v

4 1
J—Bu:ﬁdu
16
= {%21,;23* T /
16

={-2(8)] - [-2(84)]

=-16-+128 d
=112 ‘/

See naxt page

{6 marks)

{2 marks)

{4 marks)
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Question 3

MATHEMATICS SPECIALIST 3C/3D

{5 marks)

Determine a unit vector perpendicutar to the plane of a=j+ 2j-3k and b=i+j-k.

{assuming k coefficient is not 0}. Then:

C1 !_xqi

2 laéytze = x4+ 2y=3

j“sdl “J Z
] [

1 fogygzzo = x+y=1
1N}

¥+2y—{x+3)=3-1 = y=2
x=i—2m

1
f— (i 24k
6( j+k)

Let a perpendicular vector to plane be r=x+ yvi+k ]

Hence r=-i+2j+k and so required unit vector is

aﬁf/b-maou’b—‘ ﬂM/‘

Ao

Aotart-upa— 4 %udﬁ”b&hﬂ /

]

See next pag
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Question 4 (11 marks)
(a) Find 4 for the following:
dx
0 y=logy (x‘?) . (3 marks)
i x?
“ 16
_2inx
y“4m2
a1
dx  Zxln2
= eord (T
()y ~ y=eosTe ) (3 marks)
% = 3(m—2xe(1'”x2))(m sin(e“”z) )cos? (9(1*’62) )
= 6xe gin (e{1~--x2) )(cos2 o) )
{(b) Find the equation of the tangent to the curve y=4x+y when y=6. (5 marks)
& 1, dv 1 2T~
= e S e Larvret "i"{&{
dx 2 k dx J Xy ‘\//
Wheny=86=yvx+6 = v=30 / ADcwhom -1
= anciran

@ 1 et
dx 2\ 4 )5

12312:1-3’5{}—{

dx
@ _1 e PR
de 11

Tangent is y—G:%(x»BO) = 11y -x=38 /M

422 o3

&

See next page
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Cluestion 5

(a)

Find alf complex solutions of the equation 7* =8 « 83; .

MATHEMATICS SPECIALIST 3C/2D

(7 marks)

(& marks)

J 4 . i Zk.i’i“)
z4=16ci3|£{ 2 21(9("”(’”_+
L3 S .
it 2 1) 2 = 2 o [(Ekel)T
zp =~18cis | — % — =
34y
70
= Deis — |
Cl?k12)
/
zq = 2cis] :—n—}
N /
Zg :Zcisi(—-é'zj Cowarert H cana & &’W
) 12 st
e 5“'““ Lacli e
A =2czs(m&) “B /
12 ,,i %4
tle oot . //?j
Sketch the solutions from (a) on the complex plane. (2 marks)
Imiz)
fh
e X .
pasaT inchade
Zy
% g2
2 . \’2 2
‘1 i {7 Rerz)
T
Zg ;
S .
v

See next page
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Question 6

() Find the value(s) of o for which the matrix ‘ f
i a -+

CALCULATOR-FREE

(9 marks)

| is singular. (2 marks)
2]

Singuiar if
ala+2)-1x3=0 ¢

a* +2a-3=0 ‘/
{a+3)a~1=0 //

a=-3, a="1

(b) A system of linear equations is given by

a+4b+ 2¢=0
2a+ 3k=13+¢
3c+3a+9=2p

The system can be solved using the matrix equation O =P 'R . Write down suitable

matrices for 2, O and R, but do not solve the system.

(3 marks)

-2 3

!

14 27 Mo {9
P=2 3 -1 0=|b| R=l1
3 J ]
s

/ / 4

(c)  Find matrix 4 if 4B+2B=4J, where I is the identity

(A+2B=4]
A=45" _2F
317 72 ¢
A:4Xi{ J‘““| —!
412 20 |0 2]

s

See next page

2 -1
2 3/

P
matrix and B =L (4 marks)

vl

A - (A{rjmzfﬂf-’b"f /
e

/
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Question 7

(@)  Show that -

1+¢7*

a

=¢% where g is 2 constant.

MATHEMATICS SPECIALIST 3C/3D
{7 marks)

{2 marks)

o v/
A R
e (1+e") J
e’ +1 :

3 ke
(b)  Showthat [ Ec——aa
3 g

c=3, where k is a constant.

il
2

ke x

3
anl{inl1+ef“ 11
1+¢ kL

kx

i

:%(In(Tﬁ*eSk)‘ 1o

1 r"lw‘weg’k\
=—In| —
k \"H—ffakj
1 3%
—-‘Eln(é )
:1><3k
k.
=3
o
/{A: l—p-ﬁ -'.‘:7 chan
k
- "4 .,
N _L fue AN
: el
K \3
1ot (e )
. [-3
le,
i lia tde
L] -
L -J- \v‘
W

End of guestions













