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MATHEMATICS: SPECIALIST
3CDMAS

Section One
(calculator-free)

Name:

Teacher:

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 and a formula sheet (from Curriculum Council) which can 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 paper

Number of Number of Suggested Marks
Section questions questions to be working time )
i . available
available answered {minutes)
Section One:
Calculator-free 7 7 S0 39
Section Two: T T T SO RS
‘Calculaior-assumed 13 1007 A9
118
Instructions to candidates
1. The rules for the conduct of Western Australian examinations are detailed in the Year /2 Information Handbook
2010. Sitting this examination implies that you agree to abide by these rules.
2. Answer the questions according to the following instructions.
Section One: Write answers in this Question/Answer Booklet. All questions should be answered.

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.

It is recommended that you do not use pencil except in diagrams.

3. You must be careful to confine your responses to the specific questions asked and to follow any instructions
that are specific Lo a particular question.

4. 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.
e  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.

MARK ALLOCATION AND RECORDS:

Section Question Marks Awarded Penaliies
1 3
2 3 Rounding (-1)
3 4
4 6 Units (-1}
5 6
ONE
6 7 Notation (-1)
7 i
Penalties - 1/2/3
ONE 39
TWO 79
TOTAL 118 %




Section One (calculator-free) 39 marks

This section has SEVEN (7) questions. Attempt all questions.

Working time: S0 minutes

The following exact value table may be useful to answer questions in this examination.

0° 30° 45° 60° 60°
- 1 2 B
Sin 0 5 5 2 1
NG} 2 1
Cos 1 5 5 3 O
Tan ] i??—— 1 J§ undefined

1_ Cf’: rark 5]

Find the value(s} of a if (6, q, -4) and (-1, 2a, @) are perpendicular.
(6,0, 704> od~1,00 a> = O
~6+2e~%a = o J/

G -2 -2 O
(_C{ - 3>CQ ‘f‘/!)/: © /
v W/
CCi= L ey T

Q' [3 Mar‘”kS]

Find 2X for x +2xy -yt =7
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2. {u P‘\arkS]

. d .
Find e (x sin x) and hence [xcosxdx .

Al(xsinz) - gcinX + LS /
of x

. DKLoS X T g{{j (:?CS(nx) —SinT ‘/
’(1(05;{ 0{’1 : f;}d'i;g (Isini>d;(_—'fgir\i OP)( /
X Sin X+ Cosx + C /

(2,1, % morks )

{(a) Fmd the equation of the plane through A (2, -3, 4) which has a normat
vector of (-1, 5, 3)

L. Q=20
Lol 1,85,3>= {2,-3 L[.>°<",S’3> 1/
= 2SI
)

L+ r3TE = < /

(h) Find the equation of the line through {16, -17, -8} and parallel to (-2, 3, 1).

C= 406,717, -84 NL"2,%, 12 e
= 16-2) —17e2 A, "L ¥22

() Hence, find where the above line and plane intersect.

C= 6= ~143) TEFOD
L. (s 30 %
Cie-2) =12 42) =8+ ) 2°C 1L, £.32="S
—lot2py —BEHIs ) 2413) =5/
20) = 120 ,
)= 6 v
=z Lie-12 —17c1€ —8+€>
= L4, ), 72> s
Vv
(G, 1,-2)




5. Cé morks]

Show how to find the derivative of cos 2x from first principles if it 15 known

that im cos2h-1 0
h-0 ’

-

- A (cosls) = /?}‘(\"1 cCos 2(:@,4\) — Cos 22C ‘/
01)( o O " “'—-"R_ :

- /gim COs X s 2in —-S{nzgsxr\ﬁ/w—‘c@i?z /
h=0 ["\

=~ ceslw (O f—QSr‘mQIQI

= T 2sin%x /

é, E’? MO\r\CSj

prove that the square of every whole number has a remainder of either 1 or 0
when divided by 3.

lole ne 1S =M + kR Jor 0O wrole L Rr=0LZ
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7. EB,? ™M QFKS‘]

Find the following:

J % dx without letting u = 2 - 3x2 .

m’wx a
= 2;;; <2”35fj - C /
T v

— (2—3::1)‘/2“‘*C B

V22t v' oo

f!

i

V3
(b) j xv4 —x? bylefting x=2sin 0 .
0

Z =280 sino= %
25 = 20056 % ohr - 2ess il -2 = 0=% )
- x=0 = =0
BN Jx-stm@ (i ins - 2 s de

JQ\SM\@ /L{(l 5|f}@ ZC05@ O{@

o N J 25in® 4 cos* & . zc_o;@of@

&=
JZSH\Q 2¢05& . 1coso Slo

e

G H
t:( 2 Sin® cos & A8 1/
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MATHEMATICS: SPECIALIST
3CDMAS

Section Two
(calculator-assumed)

Name:

Teacher:

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 and a formula sheet (from Curriculum Council) which was
provided with Section One.

To be provided by the candidate

Section Two:

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

Special items: drawing instruments, templates, and up to three calculators, (CAS, graphic or
scientific), which satisfy the conditions set by the Curriculum Council for this
course. Up to two (2) Ad pages of notes (handwritten, photocopied or typed on both
sides) that may be either personally or commercially produced. /¢ must not be folded,
have anyvthing stuck to it or have correction fluid/tape on it.

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 paper

Number of Number of Suggested
. . ; = Marks
Section guestions questions to be working time .
. . available
) avallable answered {minutes)
Section One: . ' '
Calculator-free 7 7 >0 39
Section Two:
Calculater-assumed 13 13 100 4
118

Instructions to candidates

1. The rules for the conduct of Western Australian examinations are detailed in the Year 12 Information Handbhook
2014). Sitting this examination implies that you agree to abide by these rules.

2. Answer the questions according to the following instructions.
Section Two: Write answers in this Question/Answer Booklet. All questions should be answered.

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 marlks, 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.

It is recommended that you de not use pencil except in diagrams.

3. You must be careful to confine your responses to the specific questions asked and to follow any instructions
that are specific to a particular question.

4. 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.

e  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.

MARK ALLOCATION AND RECORDS:

Section Question Marks Awarded Penalties
TWO g 3
9 3 | Rounding -1y | b
10 4
1 4 | Units (-1) | |
12 4
13 4 | Notation (-1) | |
14 5
15 5
16 5
17 4]
18 g
19 10
20 18
Penalties - 1213
TWO 79




Section Two: Calculator — 79 marks
This section has thirteen (13) questions. Atiempt all questions.

Working time: 100 minutes

8, S MarkS]

Sketch the set of complex number z which satisfy the following condition

fz-4-2i] < V2 +iv2].

[2-(g+2d¢i2+2 oocircde cenbee (Gig0])
' £2 %/ red = 2

c[ ' Eg Mo«rksj

Use the ordinary rules of algebra to solve —Z—:—}- =1+1iforz.

(ie. don't substitute z = x + yi)
2-C = (203 (1+0)
Z-l 2 e iR v

(x> | —2¢
e = L—:?Z_l 7“:?'” /
= (+2

-

0. [l(- marks |

Find the derivative of y =x - x3 from first principles.
ol

¢ Y2 ik —(xahy — (z—xz)) ‘/
Fx = U0\ T

- Lim D&Lﬂi;’ﬁ’,ﬂh_:}gﬁ};k&—‘x el /
= v -,
Lo

[ho3ah3xbi =P :

I

30

- Jim (nlz3a=BahabD) S

o

= Lo {1-33%-3ab- kY

LS

=~ =13 v




[, Clmmarks T

Showthat la+zP=a*+ag(z+Z)+|z|? forreal a.

Lef 2= X+

- ‘ ’E
CHS = !Q i D(-rrc.(-] Rrig~ o'y a{x I :iws‘eg} w2 H‘Lsfl
- g8 i - L
(c:(uz)mg 1/ ot a(a) v xt et
B C‘(?_‘i‘- ’2(:"(,;{'_ +-_x1 f"-LSZ
eyt S
~ (_Fl < V//.

2. Cemorks]

Find the exact distance hetween A (5, 1407) and B (8, -1607).
At S gt U (8) cos (200°7)
!
d= S

S

13. [& marks |

Sketch the graph of |x|-|yi=3.

-3

b

] = 1l =7 fur ¢ >0y

5 L 1'5[

"
1
X
r
L




. £S5 cmarks ]

Use de Moivre's rule to find the exact value of (1 + 1}5-(1 - )5.

(Fas®) = (e 1)
= (B cis (FF) = ) i [3F)
LLJE(C ’"Clsfw)) v~
=42 (cos ST ticin® ~cos ()4 ag,‘n_('if)) ‘
i (B B L B ) -~

2 2 i)
2
= ude ("’ t 'a,)
=y o () )
=TEC /
15 . (S marks]
Find J cos® Asin® 6 4@ exactly by lettlng u=-cos 6.
E, 5@%‘51(\@ = SIn8d® = o g/
[ cocositode ws =% Ve
& D
» coso = |,

:jo Cest® S'm‘B:S{'n edo

5;1 Cos""&-(IF‘{og"@) Sin® A0
Pl 0« ol
::VL Vv ol = - 4 u;]
| ’ :’(’;,q"leo) -~("5-%)
L6, [5 morks] >~ 47 /

Consider the unit circle shown.

Use the fact that B

i

if

length of « lengthof < lengthof
arc AP line AB arc OB X |
O A Q{10

to establish that
XCOSX < 8inx < x
sin x

and hence that lim T 1.
X—f)

OFR = cosxt
legtt. arc pP = 2¢CASC \/
Sin X BE
loh we@B= 1.2
o oecosx Loiny £ 'a/
Coe <Smx < | i/
e x>0 cos s - | l//

sSiny
Ui 3 = |
X2




17. [{9 M.akaJ

If z=rcis @, where r is constant and & is variable, prove that
Re sze , JRede.

LHg = Re}f%cos@ +TCSIn O d@} % ﬂ""ﬁ‘*JQe ( FCose+ (Sind ) Al & v’
:Rfé—giﬂé9~—£f“ossc9 +C:(z/ :Jf‘Cog® A®

- esieere /S * Csin®4 ¢

= LHS /

19. (3,5 rmorks])

(a)

Show how to solve w3 = -2 + 2i for one solution of w in exact
cartesian form.

I J—c:s(z' v/

) S

VEY Cos Tl sin

o

Wz.ﬁ_+rﬁﬁ =1+l

Use your answer above to solve the equation below for one solution
of z without substitution of z = x + yi

(b)

(Z-1P=-2(z+ 1P +2iz + 11

(z=1’>= 7 20)(2r))*

= ('2+2t')uz(2“1~ D) L/
v ) e t) /

R A 14 \/
A A L 14
—-(F = 2+¢
~(Z =

=2 1/




lcf El, 2,3, 2/ 2 MO(“CSj

z and w are complex numbers such that z=1-1 and w = 2e's.
Find the following:

(@ izl

JItl = U2 1/
(b) w in exact cartesian form /
Qeis = Zeos % v Lgin'g
- 2»3* e (2"1
*J3 o+ /
{¢) Zzw in exact polar form
V2 cis 17T oz
Z QCLS(q) vz 2cis €
Z:=J7 ¢ T l/ yd /

Zuwr 2 2 ¢ (TET*’%_) < Zj?_ cis (E,-T{)

(d) —; inexact exponential form ;
O
Zz-J1 @ e 2ef
(‘Iﬂ' [ "I
2:=2e 1/ [2 2 €
EANE
= e ¢ = -

(e) 75 in exact polar form.

2; - (fzc‘;s'mé)r t,»/
= L/l cis T

= ﬁk-ﬁ'cis é:%j) l/




2. L7, 1 mor\csj

A jet ravelling at {-200, 150, 0.5} km/hr passes through point
(50, -20, 3.8) km at 2pm one day. At the same time a light plane is at
(-238, 460, 4.52) kan travelling at {-80, -50, 0.2} kin/hr.

{a) If the aircraft continue as ahove, prove that the planes will collide and find
the time and place of the collision.

Lil6) = £50,720,2:8 0t (L7200, 150 0.5
=~ {§0-200 ¢ RO ISOE 3.8 +08ED v’
Cel8) = {28460, &.C2>+ ({80, S0, 0.2>

~{-21g -8t |, wo TOE , 4 S2+0LED /
Collole = LG(E)=Rpll)  Fos seme €

€z 5S0-200f6 =232 —Fot e
15¥ = 120C \/ /
=24 by Lime = b2 pm
Al T204150F = 4o -col ) @(~qw/3y§>u
E =20 Ies
b 3.2+0.t = 4SO
O = 072
E > 2.4 ks - collicion

{b) After two hours of travelling the air traffic controller predicts that there
could be a close encounter and orders the jet to change its velocity to
{-220, 130, 0.8) km/hr. Find the closest distance that the two aircraft
come to each other after this change.

Ot 2 hrs. B _

= {3so 230 4.8 e/(,/ ,

- 4, o, waz> VS
o hbes 2k

Eg'(f“) = {=3c0- 270 ¢, 2yos ot Q1088 /
()= £339 ~g0 £, 240 -s0t | 1. 92+00 8>
DA = Lpll) = {Lg~ 14Dt —¥o +1gOE 0.2 +0.6¢ 7
d*= (Q?‘140(‘)1*‘(,‘“é’owz{c‘)&_\’z#(*o.l‘Z_w-éé)t v

raln distace = W22 km e




