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Section One:
Caleulator-free

Time allowed for this section
Reading time before commencing work: 5 minutes
Working time for this section: 50 minutes

Material required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Sheet

To be provided by the candidate
Standard items:  pens, pencils, pencil sharpener, eraser, corraection fluid, ruler,
highlighters

Special items: il

Important note to candidates

No other items may be used in this section of the examination. [t 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

1
. Numbler of ‘ Nm_nber of Working time Marks 5
Section questions questions to be A . E
available answered (minutes) available |
|

Section One:
Calculator-free ! 7 30 40

Instructions to candidates

i.

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.

e Planning: If you use the spare pages for planning, indicate this clearly at the
top of the page.

e (ontinuing an answer: If you need to use the space to coniinue an answer,
mdicate 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 guestion worth more than two
marks, valid working or justification is required to receive full marks. If you
repeat an answer (o any question, ensure that you cancel the answer you do not
wish to have marked.

It is recommended that you de net use pencil except in diagrams.
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QUESTION 1. ( 8 marks)

(a) Differentiate the foﬂowing You do not need to simplify your answer,
v=x%x"(2-3x)"

- (a- 3%} 3,\/ + x. 4(2 ~3x) (‘3)
' v v

(b) Differentiate the following , leaving vour answer in a factorised form.
—2x

e
-2
J (x*-4).-26" ~2x(’ v

Lé : (s*-¢)*

- __Qe‘za((xx-tx*é) % wgf‘“(xee)(z-—z)
(ac™-6)? (3*-6)"

—2x

o 3 T . € " g
{¢) Hence, clearly demonstrate that the function v = ( 5 has exactly two stationary
x .

points. Find the coordinates of these points giving your answers as exact values.

(NOTE: you should not attempt to find the nature of each stationary point.)
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QUESTION 2. ( 8 marks)
i J30x =300 — 23+ T)dx

- IS(J;~2x+7) .
//

{a) Determine

2
e P dx

(b) Evaluate
0 2 21’1 v
w

[ 26
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e [

(¢} Find A in terms of ¢, given that %[; = w;;%——} and A=5whent=1.
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QUESTION 3. (5 marks)

The probability function for a discrete random variable X is given by,

£
Pl =xy=<x
0 for all other values of x

for x=1,2,3,4,5

(a) Complete the following probability distribution for X, giving the probabilities as fractions.
{ L.e. k should be evaluated)

X i 2 3 4 5
P =x to 30 Lo 5 12
(=) 737 137 137 ~3 7 737

bo K+ 30K taoll 245K 4 12K = 60

137 &6 = o
- o
L = -73'77 [//

{b) Determine the mean , or expected value of x.



QUESTION 4. (6 marks)

The time, in minutes, {0 complete a survey is found to be betwsen 3 and 11 minutes. Iif we use a
uniform continuous random variable X to model the situation, the time taken to complete the survey.

(a) Show the probability density function of X graphically.

I

(. T

/

Hence find. & 3
(b)Y P(X<9) = ?-’ ’L;

(O PX=8 = 3/8 /

i
(PX<oX=8) ~ 3



QUESTION 5. (4 marks)
Two events X and Y are such that PO = 0.7 and P(X W Y ) =0.8

(a) Calculate the P(Y) if X and Y are mutually exclusive.
r(y) -0/ /
(b} Calculate the P(Y} if X and Y are independent events.
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QUESTION 6. (5 marks )

- /

x+6y—-2z=6
2x =8y +3z=-12 - @

Solve the following system of equations
3x+2y-z=0 -~ @

ax(d -@ = a0y-73°26 ~9 V4
2x@O - @ lwl-hgé::zg»»@ j
g;;@ -2 4003 353 - 120 } ‘/
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QUESTION 7. { 4 marks)

—

%

An on line company specializing in kitchen appliances decides to give a free cooking book with every
item purchased during the month of May. The cock books are randomly selected by the computer at
the time of purchase .

(a) If there are only 4 different cook books available as free gifts. Find the probability of getting
a complete set { of cook books) by purchasing exactly 4 items.

Y . / _ / 4
b3 .2 ., L - 3 Zj_‘_:,/ 3!
T Ty 32 I A el
V L

b L

(b) If there are "p" different cook books, find the probability of getting a complete set by ordering
"p" items.
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Time allowed for this section
Reading time before commencing work: 10 minutes
Working time for this section: 100 minutes

Materials required/recommended for this section
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Structure of this paper
Number of Number of Suggested
. : . _ e Marks
Section guestions questions to be | working time .
) : available
avallable answered {minutes)
Section Two:
Calculator-assumed 10 10 100 80

Instructions {o candidates

i.

implies that you agree to abide by these rules.

Section Two: Write answers in this Question/Answer Booklet. All questions
should be answered.

Show all your working elearly. Your working should be in

The rules for the conduct of Western Australian external examinations are
detailed in the Fear 12 Information Handbook 2010. Sitting this examination

Answer the guestions according to the following instructions.

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 yvou cancel the
answer you do not wish to have marked.

It 18 recommended that you do not use pencil except in diagrams.

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.

answer,

Spare pages are imcluded at the end of this booklet. They can be used for
planning your responses and/or as additional space if required to continue an

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, L.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.
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9 9
10 11
11 | 6
12 9
i3 6
14 5
15 10
16 13
17 6

TOTAL 80
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QUESTION 8. (2,3 marks)

A large number of leaf eating insects are released inte a controlled environment to determine
the effect they have on native vegetation . The life span of these insects is relatively short and
the number still alive t days after release is such that,

@f— =-2773N
bl

{a) I£ 200000 insects are released, how many would be expected to be still alive after 4 days?
~2713¢

v - M € 6_2‘773@) S

iv - ‘900000
Vo 3 oubl
atof'w&maé":\ Lf‘/(/w:«t) W‘-""l‘} b &P eTed 7o be af(.(/‘f_

{b) What is the expected half life of the insects, 10 the nearest hour?

"2‘?73{ ./ (C{,in-
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QUESTION 9. (3,2,2,2 marks)

The local football team the Reds are to play three matches one each week for three weeks.
Based on last years resulis the probability that they will win the first match is 0.6, In fact every time
they win a match the probability of winning the next match {s increased by 0.1. Unfortunately every
time they lose a match the probability of losing the next match is increased by 0.2.

{ In this competition a draw is not possible,)

(a) Represent the three matches to be played in a tree diagram, clearly showing the probabilities on
w waww 0336

each branch. g
wwi -0 ¥y
WL.WO.Q 90
.0 90
w9

Y w -0 %o
[ w L ©-080

Ll L o0-l12

(b} Find the probability that they win more matches than they lose.
P(wun moe dan em) = f(JWJ + /DC:ZM/J
= 0:33L to 084 +to-0fp +0 080

"

2 0519
(c) Given they lost the first match, find the probability that they won the last match.

r("dm E’Mt/'{”STIST) = 0080 + 00 048 - 0-1281/
0*0840‘08-#0%&2’-{-0'!?2. OL]. '/

- ) X
- osz[ﬁ]

(d) Given they won exactly two matches, what is the probability that they lost the second match.

F(*Lcnt Qw/wm HacTly 2)

0-0f0 ‘t//

- 0«08 +0°0%0 +080

_ 090 [ﬁf?
~ . 250 254
- 0 3543
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QUESTION 10, (1,1,2,2,32 marks)

A social tennis club has 27 playing members, of whom 10 are under 30 years of age, 13 ars hetween

30 and 50 years of age and 4 are over 50years of age. If a team of  members is to be selected for an
inter ¢lub tournament ,

(a) Find the number of ways of selecting this § member team if all members are eligible for selection.

27 C9 - 4686825

(b} Find the number of possible ¢ member teams if only one person over 50 is to be selected.

() wscenee] = mons

(¢} Find the number of possible 9 member teams if an equal number from each age group must be
selected.

C;)(?)@) mr[w(lsws'(’sxu(s] = 1372¢0

Samantha and James are the star players and both are under 30 years of age, while Timothy is over
50 and prone to injury.

{(d) How many 9 member teams contain both Samantha and James but not
Timothy and still have an equal number of members from each age group .

G)@)C;})G,)(;) oy ZS’c; winCsx3Cal = 228¢

(e) Given that Timothy is not selected find the probahbility that Samantha and James are selected in

a 9 member team.
(f)f;) S 3ulloy 30y
(gb)@) J/ T 21248350 325

[O"l/()??l

f(smdf/ﬂ
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(f) Given that there is an equal number from each age group, find the pmbahﬁitv that Samantha and
James are selected but Timothy is not. /

. - 2288
f"(smdﬁ’/f@‘mwo) N 1372% 0 ZO ’667]

/‘Tfmm —g-'

Question [1. (2.4 marks)
A cylinder, open at one end and closed at the other, has a volume of 967 em” . The cost of the
material used for the bottom (circular) end is $3 / cm * while the cost of the material used to make
the curved part is $2 / cm” . There is no waste of material.

{a) Show that the total cost of the cylinder can be expressed as

3347 V=TT %

C=3m° +

¥ ﬂfﬁ
= 3(mt) + 2(,?771’“.,2—%)\/ %r__ 96
’f\
o 39T
C = 3y wa,.

{b) Using calculus techniques , find the dimensions of the cvlinder that will minimize the cost .
{You must use a smtable method to demonstrate that your dimensions are in fact minimum. )

C = 37’” + 1.3_’2_.. g - g6
i " A
C*_@,—rrw-asaﬂ‘ / =6 /
- T |
1
siaron ARy C i onaw¥ qub

!

/Z\.clk;m To L et OMC

3gell - (TIT %F«A . &&Jitu b om To

Z, - /f . | memig? o
.

(Lo Rign Tesl /‘C - 5
=3 3gL T PT(; 384T ! /C“‘ grite 87 - Srom dassp»d]
t . —_— o 4 ) = do T~ 384 Z ; ra
c (3) = 18TT— =% s I
= o +VE ) +UL2
=z -~V ‘ | (a) -

\\‘ /// S Lmin et el

v t MU :
’.‘ o.,t' ’~a g NV [



Rossmoyne SHS sem 1 2011 MAT3CD

QUESTION 12. (2,2,2,3 marks)

Mixed seafood from a north west processing factory is sold in "1 Kg " bags in local supermarkets.
In fact the weight of the seafood in the bags is normally distributed with a mean of 1006 g and a
standard deviation of 5 g. In the following give all probabilities correct to 4 decimal places and all
weights correct to the nearest 0.1 g,

(a) What is the probability that a randomly selected bag of seafood is over the marked welght?

6:5
‘/f(x};ooo) - - %8« 19 v

oR X /\A/(Iot)é]\sz)'/

v
r (X>(aoo_) =0 884 7
ANSWER onij oK
(b} What is the weight exceeded by only 5 % of the bags ?
=5
00506
// oR
taso T 2716457
z. —
X~ M ()005,5J /645 :")"{;Mé"

= 1006 +/-6a5(5)
X = ol -d g v

Ux) soosee
IC - fO“*'gﬂ
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(c) If200fthe "l Kg" bags are selected at random , find the probability that exactly 4 of them are
under the marked weight.

X ~ (;zo)o-:/ss) ok X~} (10,0051)
%
f (,\(:L{‘):C;)(‘HS/)Q('&?’(L?)/ f(,y::q)::o-],zﬁl
- 01202 / ‘//

(d) The owner of the processing factory decides that no more than 1 % of the bags should be
underweight . They increase the mean weight of the bags without changing the standard deviation.
What should be the mean weight of seafood to ensure that no more than 1 % of bags are

underweight?
cus 2 =2 -2326 v

.010° s — U

7/ 2 ¢ ’z\/

loot~ Ll

yaoo - 3% = 2

-
-

L= oo -1*5(2-3,26)
o = loi/-6 g /

)4 ‘ , W?bﬂo n, C_a)tmojCc> naf‘ f'g
DW&T/EJ{ [h:ncl ib‘jf\:; on (8) m:l@i) not te 1 clec place

¢ pla
y dec P (mwémv%
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QUESTION 13 (5,1 marks)

Sachin s in training for the Hawaiian Iron Man and knows he need to put time intc running (x hours),
cycling (y hours) , swimming (z hours) and visits to the gym (w hours) . He has 100 hours of training
time available before the actual event and hires a personal trainer to plan a schedule for him to follow.

The schedule states:
s The number of hours spent in the gym must equal the hours spent running and swimming

combined.
» The number of hours of cycling must be 10 more than the hours spent running and swimming

combined.
e The ratio of the hours spent running to the hours spent swimming mustbe 2 : 3 .

(a) Write down an appropriate system of linear equations for the given information, i terms of
X, ¥,z and w.

x+3+g+w > /oo ‘//
\/ = 3(;-!-3‘“‘“}:0
/> x-y+geIo
/ v
)3 a 2.3 2 3,‘/:% = 3x-33 =0
&

[ 3 =23]

w - Jc~f~3,

L‘y-io:: x+3,

(b) Solve your system of equations to find the number of hours Sachin spent running, cyeling,
swimming and in the gym {raining before the event.

3 funmim j = 12 Aowd

wo s cyeln'y 7 Lo Kowo

Lg

ommj = ¥ ga’-“rﬁ
30

1} A

Jm - 30 Rowro

EQMQ::H
1y

L ]

10
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QUESTION 14 (5 marks)

A small spherical ball bearing has a radins of 2.5 mm . Using differentiation, ﬂnd the percentage
increase 1n the surface area , when the radivs changes to 2.6 mm.

= 2L =92 SA-= q.?Tf
ﬂ;%;;ﬁmjaé d-e ol A - &7 ond dA.A.,JA
e A | % o S
soadn o sae 5T I L
Srooo / | &
SA dﬁ! ar _ g7 (2:5) (o1 v
A { 40(6'25) ,,/
- gm.d‘f“ /
it 12 ! - ,Eg
g
- ZX“F' i - 87 /
Q x4 -

si v |

QUESTION 15 (2,53 marks )
For the function F(x)=4x" - 6x”- 24x + 40 find ;

{(a} The coordinates of the x and y intercepts .
t:)m"tﬁﬂepi (o0,ue) \/ x nlarcep b ("'25 0) oncl /2,0)
/ ( boTh)

(b) Using calculus techniques find all stationary points and clearly demonstrate the nature of these
points.

5 @) =X 12x +2u v/ V4

ot x =—1 ond x. =2
(=1,5%) ond (44) /

3 "(2) 236 @ e /
' @,0) 0w cgeacwf’m;ﬂ‘:""“"’“

JEy=s wve /o

é;,su) o a Cocalmertomum

5@)-0 boTh

Q‘(a:hm\m:& fomzbs 22l

-

{¢) The coordinates of any points of inflection.
i
5 (0) / /oamt Cj?mjé_c_/zm (/, 27) /
Ay x —12L=0
4= 4
i1
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QUESTION 16. (2,2,2,3,2,2 marks)
The graphs drawn on the axes below have equations:

Fx)y=x =7x" +10x
glx)=ax(x~c)
h{x) = bx{x~d)

The graphs are not drawn to scale.
¥ fix}

g{x)

a) Determine the values of ¢ and 4.

J0e) = x 275 4i0x oo ad
d:5 4

= x (x3=1x+10)
- x(x-s.)(bﬁ“ﬂ) V/

b} Use your calculator to find, in terms of ¢, the largest value of x such that £{x) = g(x).

x> 75 40x = cvw (x -2)

x. = O JL:l)JC:a—+S // '_ -eq.pje/a_f %) 3 T CL+5
-0, .

¢} Show how this same result can be determined algebraically.
w (x-2)6%-6) = ay (x-2)
% (x-2) (x-9) —ax(x =) =o \/ ‘ a +5 o ecwam?'l/b&d'dfp/'(

s¢ (x-2) ( x -5 —a) Z0O ey = 3{:.’)
. L;@-q) (x-(a+s) =0 /

a o at§

o2y 11K

xZ0
s T nlaw a5 o Cofgel
e )((M) (x -%) -'-'-M"(%')

x -5 =4

12 L a+E
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The shaded area between the curves f(x) and g(x) is equal to the shaded area between the
curves f(x) and h{x}.

) Wmte an equation involving calculus to r@pr@sent the above statement.

¢ MCERIEE 5 | 36> - 2(5)/&; /

<
a +.5

S[X X #‘IO)(/CU?‘(X"Q)/(L;( S‘ /x 7)(‘1:-//0,\' Jw(x—;{)) [x

¢
For parts e} and f) consider the case when a =1.

e}  Find the area of the shaded region between the curves f(x) and g(x).

&

g/xi7x2+/oxmA(X“2)} CL“/ / AU % ovfj

O . .
- u94 [uee] o ¥

o ju& /
oy

-

f)  Use your answers to d) and e} to determine the value of b to 3 decimal places.

g 1X/%4
S /X “7k2+!ax~éx +56>r/dq<_, <
(o)
5 je§
j 7’5‘ __f,bx.. bz\' 1—'55/\’ ] - _g_ /
3 3 2 12
42 - 7(:;.5)—:—/25 - ggéfffé = 48 WOA/ZWj
« 3 3 2 3

i3



Rossmoyne SHS sem | 2011 MAT3CD

QUESTION 17. (2,2,2 marks)
Jock, a keen amateur golfer, calculates the probability that he can land the ball on the green of an easy
par 3 to be (.72, Assuming that the probability remains constant, determine probability that in 30
attempts at this hole he will,
{a) Land on the green exactly 15 times.

(?5)(0-72)'50-26)’5/ 0t X b (30,0 722)

v
- 000573 4 f(){_:!S) =0 00573

ANSw e Mtj ok

(b} Land on the green at least 15 times but not more than 25 times.

X"‘ b (3&,0-71)
flisscx< 29 = 0 -?1;75‘/'/

{c) If Jock would like the probability he hits the green at least 25 times to be above 0.5,
find the least number of attempts he should make.

Plx7228) >05 whon 02 35
‘ rlxz25) =0 637

J anoweT Lanmws PUx 7 25) 203977
P ARhewdd The 34 nee
dstatde pers gren Lz 20508
0
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