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Structure of this paper Section One: Calculator-free [40 Marks]
Numbar of Fiorber of o o — This sectiop has seven (7) questions. Answer ali questions. Write your answers in the
Section questions questions to (minugtes 2 | parks available space provided or on the spare pages included at the end of this booklet.
available he answered ) . .
Section One: . ,; 50 o Working time for this section is 50 minutes.
Calculator-free #

Question 1 [4 marks]

Two sets A and B are such that P(A} = 0.5 and P(B) = 0.4.
120 Determine P{A ~ B) in each of the following circumstances:

a) P (A v B)isas large as possible, (1 mark)

Instructions to candidates -
i i,
1. The rules for the conduct of Western Australian external examinations are detailed in the ' 5.5 @

Year 12 information Handbook 2011. Sitting this examination implies that you agree to
abide by these rules. i

2, Write your answers in the spaces provided in this QuestionfAnswer Booklet. Spare :
pages are included at the end of this booklet. They can be used for planning your
responses andfor 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.

3. Show all your working clearly. Your working should be in sufficient detail to aliow your :
answers 1o be chacked readily and for marks to be awarded for reasoning. Incorrect i
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
cance! the answer you do not wish to have marked.

b) P(AuB)is as small as possible. {1 mark}

0

¢) Aand B are independent. (2 marks}
4. It s recommended that you do not use pencil except in diagrams.

I.{— fl\ i '& G \—m:{‘_QP,en dewi'

few  P(ANEB)=r(A).P(a)
' = 0.5 xo0o.G

= 0-"5
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Question 3 [3 marks]
Question 2 [4 marks]

Use the given graph of a derivative function 1'(x) to sketch a possible function f {x) on the
Consider the functions f(x) =1-x° and g{x) = v1-x

blank axes below.

a) Determine the simplified equation of fog (x) (2 marks) £100
’Yﬁ{-}(‘ﬂ) = l"'”l—l)l | , T
= l“(l“?() _
= X ' \
b) State the domain and range of fog {x) (2 marks) e} LA e
De=fx: x&1, xer T
3
Ry < Dg Rg e Lyt Y =2, yer T
YRR [
s . < ] )(elﬂj -P
A Dﬁ:t 3¢ ¢ 2K ,

Rp =ty yet ]

grx) 2o

Nl 1
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Question 4 [5 marks]

The diagram shows AC tangent to two circles at B and C. The centres of the circles
are located at E and D, and the radii of the two circles are x and 2x units respectively.
The two circles just touch each other at F.

a) Prove that triangle ABE is similar to triangle ACD (i.e. AABE~AACD), (3 marks)
Cowsider o AGE LA ACD

4 ABE = Y ACD = TO°
A BhE = Z CAD

o con=xeh (S LM a2 )
. A ABE~ A ACD ([ AA siemlaiy )

¢ Cowmmow Gv\S!{ )

b) Use the result from part {a} above to determine, in terms of x, the distance, AE, from
the centre of the smaller circle 1o the point A,

AABT ~ N ACD (2 marks}
NOoY ’
BE C
= R‘E‘ = A—g AD= AE T 3%
L dX
AE  AET3X

FAE = A +3C
AT = SH

( Auoged AC 5 ko ract; BE L D)

I
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Question 5 [6 marks]

3x 2x

XE_Bx-6 X+1 (2 marks)

a) Simplify

3x 2.9t
(K~ e)CKAD (1)

A

3% = 2X (%X€)
(x-6)(X+1)
30— 2% E 12X
cx -2 ()
15 = 2T
(A~ EXHY)

i}

b) Solve x+4 < ixt; {4 marks)

K+ (7(‘“7')?— ;C¢2
(€-2)

(2K y(x-2)

__@,x—%\)—} £ 0

AN

(4D (x-2)"

@(,—N)(’(‘L)l &

(x> (e
(x-2) (X +2x— 8- 2%~ ]

o

2 < e
(x-27 ( x*~49 ) = N\, /
< 0 7’5/41 "z

Cx-2? Cox=3) L+ 3D

f

- X< -3 anwd 2K L3
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Question 6 [11 marks]
. 2
a) Determine [axix +3)dx (2 marks}

A'4

2
- gj:;ag(xz-!r&) dx,
+ C

o} CD_CE"_?’_)Q-;-C (x22)
q

2-

3]

Vi

b} Determine d—yfor gach of the following functions. Do not simplify your answers.

ax
) oy= X -8x+1 ;foH (2 marks)
By | g (o3 ~ (KE3ED. e
?T:TL - o
) y=(2f-3x+1) (2 marks)
2 _ .
dy g ez ) (o)
aAx N 2
8x* )
(2 marks)

iy [ 57 -3t dt
H
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Determine the equation of the tangent to the function f(x) = &+ 1) (x2-2)
at the point (0, —4).
(3 marks)

$o = (@) X+ (2.7
() ¥ (-27 Ceo)

c)

(F'!(b) = (0—6'1") 2
- -2

\\l Qc{\“_q. oa’ »}-ab\éw(‘“‘* 1S
y-() = ~x(x-0)

yre -

6 = =22 ~-Y

-2
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Question 7 [7 marks]

CAI CULATOR-FREE

Afunctionf(x) =x*+ax® + bx®+ox+1 has a hotizontal point of Inflection at the point

(1,2).

By considering f (1) = 2, the equation a + b + ¢ = 0 is formed.

a)
and c.

§fx) = JoPr 2687+ 2bx + C

Pay =4 t3a+2bt C =
3ot 2brc =~ ¥

’}’_14’(1) — jaxt+ fax + 2k
Ly = 2 ea t 2k =0

éa'?‘zb = -1

by  Use a method of elimination to determine the values of a, b, and ¢.

= =
2.0
o= -2 fr ©
~ C=~lb-~-Q
= —4—dq
’F_’@) b:_ _q'q__\_]’]_ = O"C"’J‘)
L=0o C= 2

Use the first and second derivatives to generate two more equations involving a, b,

(3 marks)

(4 marks)

END OF SECTION ONE
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Additional working space
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Structure of this paper
Number of Number of .
Section questions questions to be W(c’nfi(;ﬁége Marks available
available answered

Section Two:

Calculator-assumed 12 12 100 80
120

Instructions to candidates

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

Year 12 Information Handbook 20711. 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 respanses
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, indicata 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 reaseoning. 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 ta any guestion, 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.

R
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Section Two: Calculator-assumed

[80 Marks]

This section has twelve (12) questions. Answer all questions. Write your answers in the
space provided, Suggested working time for this section is 100 minutes.

Question 8 [4 marks]

The marginal costs involved in printing x copies of a particular book follow the rule

a)

b)

c)

C'(x)=fo+3

Write an expression involving integration which can be used to determine the extra
cost incurred by producing 1000 copies rather than 500,

{1 mark)
cro

C = =S 42 doc
500

éﬁ

Use the expression in part a) above to determine the average cost per book of
preducing the second 500 books. (1 mark)

wed 4.5
R

500

638.3¢
Eoo

= $3.2% [oook

Use the marginal rate to estimate the cost of printing one more book at the stage in
the printing when 1000 copies have been produced. Compare this cost with the
average cost of producing the second 500 copies of the book,

(2 marks)
25

Hieed

:#3.;15 /bobt

(1o00) = +3

e cost i 8#2 CL\QQ_F—Q( How  Heo awan:g,(
Cost of podeing dle gecond Seg Copiss.
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Question 9 [8 marks}

A drink company makes a fresh fruit drink every day using a combination of apples and
pears. The recipe requires that the weight of apples must be no more than twice that of
pears and at the same time the weight of the pears together with twice the weight of
apples must be at least 160kg. Daily supplies are limited to 100kg of apples and 90kg of
pears.

Let a represent the weight of apples used and p the weight of pears used. The feasible
region for this information is shown on the graph below.

=150
P P-\-,?_C\:l &0 &=
120
C(100, 90) p=a0
w0k 6=2p.
B(100, 50)
40 ok A 40) l/
CA(64, 32)
3pi20 =280
I . e =S

40 80 120

From a practical point of view, the company have another constraint such that twice the
weight of the apples added to three times the weight of pears must be at least 280kg.

(a)  Add this fifth constraint to the graph above and clearly shade and label the vertices
of the new feasible region. (3 marks)

20 F %F 2 280

p:O; a=140
Q=50 L})-’—éO
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{b}  Ifthe price of apples is $1.80 per kg and pears $2.20 per kg, find the minimum daily
cost of fruit whilst satisfying all the above constraints. (2 marks)

Cost = [LBOO+H 2-’209

D(35, 90) $2b|

d;:)_zz_

E (50:60)
F(‘E’Oiqo) Fo033

min  dealy Cost ﬁ g = o002

{c) Consider the situation where the price of apples fell o $1.70 per kg but the price of
pears fell considerably more. Given that the vertex in part {b) still yielded the
minimum cost, what would be the minimum price of pears on this day? (3 marks)

o>
lx Ao, price of &g o pRov e Fk
ngw Cost = Lok %+ ::P
For win  cost O ke o & dhew
(ost o B £ cost ok D

5o (1) + 6ok < 35 (1) + 90l

1S (13D < 3ol

£ > AT = oy

M P t(ji' o 1S «$O-8’f/ ks



TRIAL EXAMINATION 2011 6 MATHEMATICS 3C/3D

CALCULATOR-ASSUMED

Question 10 [8 marks]

{a) Ateam of 3 students Is chosen at random from a group of 4 girls and 5 boys for a
TV game show. What is the probability that the team chosen consists of at least
one girl? (2 marks)

S,
4(::' G + q.C'z'SC! r (LC.S'SCD _

a9 C3 84

(b} Inone of the games, the team choose one of four closed doors. The doors then
open to reveal a prize placed at random behind just one of them, The team keep
the prize if they are correct. How many rounds of this game must the team play so
that the probability of them obtaining at least one prize is greater than 0.957

Xrono GO“ (P“'-éfi (3 marks)
X a !?) tn , _é‘._ ) 50\"’?

(- P(X=0) > 695

@) = 05

n =1l

f)(x.—_—o) £ 0.05
1 = W

(¢)  Atthe close of the show, the team can select one of two boxes to keep as another
prize. Inside each of the boxes are five sealed envelopes, each containing a
voucher. In one of the boxes, four of the vouchers are worth $10 000 and the fifth
$100, whilst in the other box two of the vouchers are worth $10 000 and the other
three, $100 each.

The team is allowed to choose an envelope from one of the boxes and open it. They
must then decide whether to keep that box or choose the other one. The team plan

. to keep the box that the envelope they opened came from if it contains a $10 000
voucher, Otherwise they will take the other box.

|
|
|

What is the probability that the team wins more than $30 0007 (3 marks)
Box |
B g 300 P(ANLapp)+P(Bdush)
060 1 1.2
%& Tpcheese 5 <3 =1Kg§+ 5% T
2 L 3008 o}

e T = X
% Choost > 20008 (©
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Question 11 [7 marks]

A particle, initially at the origin, moves in a straight line such that its velocity v m/s at time
t seconds Is given by

1
v=3-£-_F
3
{a) Find the time when its velocity is maximum. (2 marks)

V 5 mMax whewn 6=0

A, 3 at-t*
I :
v _ 4+ =z -3 of !
falow T O
bt t>0
&St =) osec
(b}  Find how far is the particle from the origin when t = 3 seconds, (2 marks)
u
I SICHE = S o he. +=0, X=0
%= Ft- =5 m te U ‘CLO
¢ T
_ sa_ t2_ L
Soxs vt Ty e
(/S"'U—i‘- -t [ ‘33 x- —'% v
te plcle 1 ‘Z?-"M ’lﬂ'\m the O-r:(jhﬂ
{c) For how long was the acceleration of the particle negative? (2 marks)
G40 = 3-2-1t'< 0o a
!.
e = ¥ V\.Q—de'!\& f%‘ema -}-,.’.f_;f’,r e —
] !

+ > onuafd,; for he bf !

best of  Ahe  wohioen.

(d) Find the total distance travetled during the first 3 seconds. (1 mark)
E
Tokd ot = [T)v) de
4]
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Question 12 [7 marks]

a)

b)

Determine the value of the constants & and ¢ so that each function below represents
the distribution of a random variable over the given domain.

i) f{x)=kx{4—-x) forx=0,1,23,4 (1 mark)

!
p+3t+ak+2k+0 =1, K235

i) ox)=25-2x for 0=x=<¢ (2 marks)
golw Jca‘g—zx dx = |\
1]

bul thew (= %

C..': 2 of (= 0.5
5{1() 13 %2:5«:\:{-\\2

A statistician takes his pet mastiff, Fifi, for a walk every day. Over a period of some
months, he noticed that the length of time taken to walk Fiii varied from 45 to 70
minutes, and that it followed a uniform distribution.

i) Determine the probability that Fifi's daily walk was less than 50 minutes.

( _éj,s_ 4r €% < Jo S (i mark)
]C}() - i < elsevlet

X,\/!Qws'ﬂn 03
P(x<se) = 5x3¢ wallery e

a1
= 5
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i) Determine the probability that, in a particutar week, Fifi had at least two walks of
less than 50 minutes given that she had less than five walks of less than 50
minutes.

(3 marks)

Yf\/ no D-(f S0 minutes werliC
Yrv E>(:(-', %‘)
PLY >2l V¢S
P( 2 & \f L4 )
PLYEY)

O (_F,[SG 12
[ ——

— o.4266 (+o ¢SF)
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Question 13 16 marks] A

Tie manufacturers of a tennis ball container in the shape of ST

an opened top cylinder, with a hemisphere above it, are loaking vem

to save costs on packaging. The volume of the container

is 457 cm®,

ar?
a) Showthat r’h+ 5 45 {1 mark)

Jl(%w’:)Jr srila = 4T

2r*+ r*h =43
3

b}  Show that the external surface area A of the contalner is given by

2
A= Brirr + a0
r

GQ'OVV\ (a)

A= Tv e 2uich+ 4™
2

= 37" mn 4s _ar
e+ 2% ( =] g)

= 45
r—l
- 2yt Cioﬂ‘_ Yiir
= 3Ty 7 — ml
_ QT{(L 4 M _q’__'_irl
S r K
= ST, Aev

3 v

h= (4s-

(2 marks)

23yl
“3‘)1*7»

27
3
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. . . Cofosver
¢} Use Calculus to determine the dimensions of the covre that wilf minimise the surface
area. State this surface area.

{3 marks)

T =
Sde '9'%(* q?j = ©
= 3% cuw
A 5 mwn Q}.i:tl _ JQ§T+17_;1
Labew X =3 O‘:’r:fow >0
S0 A B min
M Sufon oca = AsT Cun®

rodive = 2o

l/w_%[m!- = %*—1

= e
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Question 14 [4 marks] Question 15  [5 marks]
The following pairs of fractions produce the same result if they are added together as A cubical six-sided dice is known to be biased. It is thrown 3 times and the number of
when they are multiplied together. sixes is noted. This experiment is then repeated 200 times and the results are shown in
the table.
Tanal Mg Number of sixes 0 7 3 3
2 5 4 7 Freguency 67 93 33 7
Eland 21 E and 1_3 (a) Whatis the mean number of sixes? (1 mark}
11 10 5 8
OXET+ W2+ 2432 £3X]
3 and 19 2 and 12 )
712 55° 17 5 = 0.4

These pairs of fractions are all in the form % and%

(b) What is the probability of obtaining a six when this dice is thrown? {t mark)
a) State the relationship that is shown between the numerator k, and the denominators Iq‘ W Ostung X, noO cﬁP Sixen.
mand n. 1 mark : i
( ) et X~ (3, P - prob of D‘chw'vf)aé
k.= m+N s &3
bud np= 0 9
< Q_j = D.2
S PE T3
b)  For any pair of fractions LS and f—where k has this relatibnship with m and n, prove {c) Usea suitable binomial distribution to calculate how many times you would expect
m n theoretically, to obtain 1, 2 and 3 sixes in 200 such experiments. Comment on how
kK k. k Kk well your distribution models the experimental results above, (3 marks)
that — x — will produce the same result as — + — (3 marks)
m n m n
- K,k _ k  E It X~ rkB(2, 0.2)
{o provt HacA™ mt a F mxh {' ’ Fes
e ~
- Ol O, tx2n  8Y
\ plx=1)= O 44 A
- Kk, kK = OUFS o, 189x20 = 3%
L.ls --F‘-+ " P(X:z).-OiS{
— N . Lo ¥y &S
_ kn + Em PCX:';)_OOD_:[- O
hn
_ Nt ) . A Jo Heoehic
= Kt (now lc= m3vn £ (=) obine ) The 6&@2@’-‘&2"*&) resits 1 %
M endfs  aw iy’«‘#e close w3 dw  Linows)
T - - .
= k0 L ok* | ook model s guile  oppropriaie
halal mwnm
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Question 16 [7 marks]

At his part-time job working in a cafe, mathematician Barry Easter noticed that, as cups of
black coffee cooled, the temperature (7°C) ¢ minutes after they had been made follows the
exponential function

T=75¢"" + 20

a)  Describe the transformations of the function T=e' required to produce this function,
(2 marks)

B hov'.z)tsmw chlodionm 3 -fat:{w (o,
) ve v ced "'ed’(l cHo—  cdosit e ld“(i.x'}‘s Hegrn

o vedScod dilaron O'aadlo(jur IS g
8N \&"H-(CMQ *}-'r'ams(o&-{m Uf <X 0) qu's \.l,p

b) What is the initial temperature of the coffee when it is made? {1 mark}

T= F52° ¥ 20
= 45°C

c) Ifleft to coal, eventually the temperature of the coffee will be the same as the
temperature of the cafe. What is this temperature? (1 mark)

o £ > o
T=> 20°C

Cmfe’s deep v 20°C

TRIAL EXAMINATION 2011 15 MATHEMATICS 3C/3D
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d) Theideal serving temperature for a cup of black coffee is 70°C. For how many
minutes after the coffee is made should Barry wait before serving it?

~ont
SOl 15¢ o +20 = Jo.

{1 mark)

t: 24 .08S m.'mq-\—g .

2) One of Barry's customers had let their coffee get cold, and asked him to re-heat it
The re-heating process is such that the rafe of change of the temperaturs (*C/min} is

given by Cé—f =0.686T , where T {in °C) is the temperature of the coffee { minutes

after the reheating process.

{iy Ifthe coffee was at a temperature of 25°C when Barry began to re-heat it, write
an expression for the temperature 7 ( in °C), t minutes after the reheating
process Commences. (1 mark)

5. 686

T= 35 £

{i} Determine how long the reheating process would take to make the coffee reach
ideal serving temperature of 70°C once more. {1 mark)

Solve 30 O6861T

H

+ ('S winuie, .

B ootk LS wiade,
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Question 17 {11 marks]

A battling machine fills bottfes of water. The cantent, X mL, of the botties is a normally
distributed random variable with a mean of 321 L and a standard deviation of 8.15 mL.

Itis known that 1 out of every 200 bottles that the machine fllls has less than the stated
contents on the bottle label.

24 bottles are packed in a carton and 48 cartans are loaded onto a shipping pallet.

(@) Whatis the probability that a bottle contains more than 375 mL of water? (1 mark)
X(\/ N ( 5%[ ) g\ IS x )

PCX>3:}5) = 09152 ( ¢ c£)

(b}  What are the stated contents on the bottle label? {2 marks)

PCX<x) = 3o

~ = 270,01
e  Shmdecl  Cowlent  ©w et kot
lakel 15 BIO w L

{c}  Whatis the probability that a pallet contains at ieast one bottle with less than the
stated contents? {2 maiks)

){v 'm5 v LoHle con-l—ch.\S less,

Aoy KYs o 3F0 b

~ S M~ @Lagxuy, 5‘507

PlY >\) = 039689y
=~ 0.99¢9 (¢ dp
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{d)  The botiling company randomly choose a pallet from the stockyard. The mean
content of all the bottles from this pallet is 382.9 mL.

(i)  Construct a 80% confidence interval for the mean content of all bottles.

Sowple meon = BE4.% m L {3 marks)
' i = 2899 * l6yyq. Buld
6;‘07h COng cten e es ved 9.9 q £

= 3289.9x 06,2498

2&89.5] <« “g £ 390.29

(i)  Should the interval be of concern to the botlling company? (1 mark)

. e wteveed doesy vt
Cowme clote +O Cc)n'l'o.iv'\lnf)

e po?uiccﬁ?n MMeo A cx 391wl

Yeo

(e) The boftling company wanted to send a sample of bottles to a retail outlet for
distribution. What is the minimum size of the sample required for the company to be
99% confident that the mean volume of the sample is within 3 mL of the population

mean of 371 mL?
{2 marks}

Sohwe 2576 x 845 o
I

N = &8.9%

N = 49

A9  botle, .
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Question 18 |7 marks]
(a)

The diagram shows part of the 6ufc'e y = 2x¢, and A ls the point (a, 0), AB is parallel
to the y-axis and BC is parallel to the x-axis.

Y
y=2¢
C_g B
=]
Q
0,0 2
©.0) A(a,0) x

Show that the area of region P is twice that of region Q. (4 marks)

p(‘rtc\ (%TOV\ CQ) - iqul C’JC

3
ax3714 _ 2
= ('_S'ja T3
z
) . _ 20
Prece C'r‘f'{‘)lw P) = (G‘ 207 =
= 20° — 26°
3
- La® - 23
2
= 4g®
3

= 2 x awe @ reqion Q
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(b) A semi-ellipse can be formed by graphing the equation y = k+/r% - x* overits

natural domain, with centre at {0, 0). The horizontal radius of this ellipse is r units,
and the vertical radius is of length &r units, where k is a constant.

X
r

An ovoid (3 dimensional ellipse) is obtained by rotating this function 360° around

the x-axis, over its natural domain. Show algebraically that the volume, V, of the
ovoid Is given by the formula

2.3
jz_rl;_r_ (3 marks)

V=

U= Tl‘Jr 31dx
-~r

.
=7 ] e ) M

i l(r%‘l‘- CC.-"’) e
Zr

— = L2 2 1"
= r=- %
It [ x - 3 JJ

i

= wlc* ( - %; ~(~r°’—~(‘“—?3')J

= we’ (ac’-%?)

= "n‘klﬁtr?"
."—z

= Yme’s
3
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Question 19 [6 marks]

Qil is poured onto the surface of a large tank of water at a rate of 0.7 cm? per second. It
spreads out on the surface to form a circular slick of uniform thickness 0.15 cm which can
be modelled by a thin cylindrical shape.

{a)  Atwhat rate is the radius of the slick increasing one minute after pouring began?

t=60s V= 63460 = 4Hlaem? (3 marks)
g{ = 6 F o 5/:s
df _ dr dv
at = 5{‘\—/ : a]: V= 3{'!’11«.
= pUS FET
= 1 xo3 y
0!3“( a—l{- - &.3]7{

- O 6787 Cv«/s.

(b} (i) Use the incremental fermuta @:z%xﬁx to estimate the change in the volume

as the radius increases from 55 cm to 55.5 em. {2 marks)
Sv 2 31:~5r Sv = 0.5 Cwma
~ o.a1 (58) 0.8

~ 859 ¢~ 2

(ii) Hence, determine the time it would take for this to occur. (1 mark)
f’i‘_/ & - 5.3
€t — de T o
v
. i
St 2 —= = 359 o g3 .o
JE ©

END OF EXAMINATION
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