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that you do not have any unauthorised notes or other iterns 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.
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Structure of this paper
Number of Number of L
Section guestions guestions to Worl_qng time Mgrks Percentage
available be answered (minutes) available of exam
Section One:
Calculator-free 6 6 50 40 33
Section Two: + - | e b
Ca1cuia;q_rf'§ssume_-d_.__ L 13 S 53 o oy
Total 120 100

Instructions to candidates

1.

The rules for the conduct of Western Ausiralian external examinations are detailed in the
Year 12 Information Handbook 2011. Sitting this examination implies that you agree to
abide by these rules.

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.

« 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.

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 guestion, 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.

See next page
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Section One: Calculator-free {40 Marks)

This section has six {6) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Question 1 {6 marks)

(a) Find the equation of the tangent to the curve 10 —dxy + y3 =1 at the point (1, -2).

(3 marks)
3x? —4yw4xgﬁ)-+3y2Q:0 /
dx ax
x=ly=-2
348+ (-4+12% -0
dx
a1/
dx 8
V2= _181 (x—~1)
Tx+8y+5=0 ‘/‘/y
e
(b) Evaluate J———1_é~dx using the substitution u=1Inx. (3 marks)
Jo x(Inx)
w=Inx

c::’u:EJE and x:\/g,uzo.5 x=eu=1
W

X

1 1

j‘u_zdu:[wl} M

05 Ylos
=-1+2

1

See next page
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Question 2 {5 marks}

The rate at which a reservoir is filling is given by:

I
V'(1y=150r 2 +10 litres/second, where volume V is in litres and time t is in seconds.

If the reservoir held 3000 litres after 16 seconds, find the volume of water after a quarter of an
hour.

1

V(1) =150t ? +10 |
fdv=] (1501—“5 +10)dt v
V = 3006 + 10t + ¢ /

When t=16, V=3000

3000=300% 4 + 10 X 16 + ¢
c=1640 v

V =300tz + 10t + 1640

% hour = 900 seconds ‘/
V = 300%30+10x900+1640

V = 19640 litres ’EM”/#

See next page
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Question 3 {6 marks)

-2 1
The transformation matrix A :[ J.
[

M represents a shear of factor & parallel to the y -axis followed by a rotation of 90° clockwise.

{a) Use properties of the two transformations to explain why \ M \21 (1 mark)

Neither transformation changes the area of a shape and so
the magnitude of the determinant of 4 must be 1.

(b) Determine the values of a, b and & . (3 marks)
-2 1 g0 1 10
ey X
a b -1 0 [k 1
B ko1
T-10

a=-1 e
h=0 s
e

(c)  The point P is transformed by M to the point (8, 3). Determine the coordinates of 7.
(2 marks)

See next page
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Cuestion 4 (7 marks)
The Argand diagram below shows the complex number z,.
Im(z) \/7‘
-13 25 Refz)
(a) On the same diagram plot and labe! the complex numbers given by (3 marks)
2y = 2474
23 = 1.321
z4 =10z¢
()] On the same diagram sketch the region given by ! z+ 211 <2. (2 marks)
e
£ e Ure
¢ f”‘ﬁ LA f
(¢)  The locus of the complex number z=x+ iy satisfies the equation |z+1|<|z i |.
Find the equation of the locus in the form y > f(x) or y < f(x). (2 marks)

The locus is the perpendicular bisector of the
points (-1, 0y and (0, 1), on the side closer to
the point (-1, 0).

Hence v<—x.

See next page
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Question 5 (8 marks)

(a) Use de Moivre's Theorem and the Binomial expansion to show that:

cos48 =8cos* #—8cos’ 0 +1 (5 marks}

(cos @ + isin8)* = cos* + 4cos38(isind) + 6cos20(isind)? + 4cos(isind)? + (isin@)* vf}/

= cos*0 — 6c0s20sin6 + sin6 + i(4cos30sind — 4cosfsin®8)

Using diM’s

(cos B + isin8)* = cos(40) + isin(46) v

Equating real parts:
cos(48) = cos*@ — 6cos?8sin?0 + sin*8
= c05*0 — 6cos?0(1 — cos?8) + (1 — cos?6)?

= cost® — 6c0s%8 + 6cos*B + 1 — 2cos?8 + cos?B

= 8cos*® — Bcos?6 + 1 \V/

r
g

(b) Evaluate ‘[(24 cos' @—24cos’ 6+ S)dﬁ (3 marks)

0

f0§(24cos49 — 24c0s%6 + 3)d8 = 3 j?(cos{é-ﬂ)) de Vﬂ

3., 3 -
=;[sm(49)]0 w

Mﬁ

i

o w

See next page
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Question 6 (8 marks)

A minor sector of angle 2z -6 is removed from a circular piece of paper of radius R. The two
straight edges of the remaining major sector are pulled together to form a right circular cone, with
a slant height of F.

o R%0%\4r? -6
(8)  Show that the volume of the cone is given by V' = e . (3 marks)
T
Let radius and height of cone be » and A..
Arc length of sector = circumference of cone base.
Rf?:?ﬂ.‘f“‘_?l‘:&g“ f
27
2
RE R
h= R -| =2 | ==—~4x® -8
! (2}1} 2 /
2
1 RO R 52
V== — | x—~dr° -8
aﬁx(zzj ARG
V_R%ﬂdmﬁ—az
247>
(b)  Find the value of & which maximises the volume of cone. (5 marks)
R*6? TRy
U= y=+dr° -6
2472
S
127° Var? - 02
3 3.2 _ _
v _ RO 4n2_92+}39 y 0 %if

do 1242 2472 a2 _ o
3 2 .
R0 [«1432 _g? _m_g______l v’”f

1272 2J4r? - ¢?

~0 when #=0 (Vmin) or 2(4z> —6%)—- 6 =0

= 872 =36°
== gﬁﬂ’ ignore -ve root as 0 <8 < 2x)
J3

End of guestions



