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MATH EMATICS 3CI3D If required by your examination administrator, please
Section One: place your student identification label in this box
Calcuiator-free
/
Student Number:  In figures

In words

Your name

Time allowed for this section
Reading time before commencing work: five minutes
Working time for this section: fifty minutes

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

This Question/Answer Booklet

Formuia Sheet

To be provided by the candidate
Standard items: pens(blue/black preferred), pencils(including coloured), sharpener, eraser,
carrection fluid/tape, ruler, highlighters

Special items:  nil

Important note to candidates

No other items may be used in this section of the examination. 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 Working time Marks Percentage
Section questions questions to (g ilabl f g
available be answered (minutes) avalavie orexam
Section One: 7 7 50 50 33§

Calculator-free

Total 150 100

Instructions to candidates

1.

5.

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.

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 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.

The Formula Sheet is not handed in with your Questions/Answer Booklet.
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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.

M

Working time for this section is 50 minutes.

Question 1 (4 marks)
For the two independent events 4 and B, P(4)=0.3 and P(B)=0.1.

Calculate

(a) P(B) (1 mark)
0.9

(b) P(ANB) {1 mark)
003

()  P(4UB) (1 mark)
093

(d)  P(4]|B) (1 mark)

.0
k oc O. ] S
O -

=g

See next page
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Question 2 (5 marks)
Solve the system of equations
3x+2y+62z=3
x+3y+4z=9
2x+8=2z+y
(3 2 ¢ 3
TS TR
R
IS BN S)
07w | |2hRy
G T
o 7 b | 24
e F
0 0 4 o ﬁ& ‘g‘z, v
et =4
: 0
:2: - /2) \/
Tyt 6z =2k
NV -3

S 4 SJ+ =7

<+ 9y &a=1
i::-v—l /

Sofin (j)j)%\) = (*&,31 )’15 |

See next page
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Question 4 (8 marks)

- . 2
(a) Determine the maximum and minimum values of the function y = 2x +-—Z over the
2

domain i<x<7.

N O{ (4 marks)
B, eom A3l 6l .
+ 2 0{& ,L“f’ \// ﬂ> éﬁ/cf
+ Vi
D = d “__.S.__.Li— \/ , _ D,\vw
e Jooe= 3108 27
= Endl poids j(ﬂt Q+7v
=

X = 3 / j(_}): Q+ﬂ
Mo 1s 9 awl v 1S 2

(b)  Adrinking glass is shaped by rotating the curve y = +/x around the x axis from 0 to A,
where £ is the height of the glass. :

(i) Write an expression in terms of h for the volume of the glass.
(2 marks)
f X o
b TwWh
N > o 2
(i) Determlne the height of one of these drinking glasses if it is to have a volume of
120cm®. Give your answer in terms of 7.
(2 marks)
T
| 2.0 = T
ol v
=
Tho= 240
Ny .
= U0
T
= 140 (;:fcju? At —ve )
T

See next page
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Question 3

5 Mathematics 3CD
Calculator - free

(8 marks)

(a)  Differentiate the following with respect to x. There is no need to simplify your answer.

(i) y=2x>3-x°

oe
v

3x-1

(i y=1;“e_\_2
=
e
3x -\
@ = 3e (QQ

oM

(2 marks)

=t 2
B T 5’;(3-»&) “(ax) 23

/

(3 marks)
. vd
T (- iue_ll)(‘* ‘agxnf>

.\'2 2
(b)  Simplify d% | [%}-/z
™2

(2™ " -

(3 marks)

See next page
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Question 5

Let f(x):ﬁ and g(x) =2,

(a)

(b)

()

Determine the domain of f(g(x)).

2

e 4 |
x4 0O
i2. E‘i A &i?@&

Determine the range of g(f(x)).

T

¥

See next page

Mathematics 3CD
Calculator - free

(9 marks)

(2 marks)

(3 marks)

: f&jéﬁztj>o ’;”’j?éfj

(4 marks)

v

05X 4])
X > 2L -
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Calculator - free Examination
Question 6 (2 marks)
(@) Determine [x(3x% +6x)" +(3x® + 6x)" dx (3 marks)

- j(awﬂ (Bx“’-kbsﬂq’ Ao v
:jﬁj@[gwl)(%)}_{. {ob\.)kf-dd’ -
b

5
— Tk
_,(%D'vir?ﬂJr

230

&

(b)  Calculate the area bounded by the functions f(x)=(x-2)* -3 and g(x)=2x-4.

[_1’1\ T _3=dx- 4 (6 marks)
Loy Au-3 = x4 T
~Nt-6x + S = O
(X -s W x=1) = O
— ] A= X = ~

<

(ax-4) - {(1 -a§l_.3] oll_ g

(32-ux4u-3) ohc

See next page
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Question 7

A closed cylindrical can of radius » cm has a volume of 250z cm®.

(a)  Show that the total surface area, 4 cm?, of this can is given by A=
\;/?: w‘%’éﬂ%{ * L’w
250 =TT bl =2 N

i
= aTir ¥4+ ATy {2‘%5

500~

r

Mathematics 3CD
Calculator - free

(7 marks)

271,

{2 marks)

(b)  Determine the minimum possible surface area of the can, in terms of 7z and the radius

and height required to achieve this optimum area. (5 marks)
g~ 00T
oAY C*
TEON L une =0
(A
W= S00K A= 2200 +ame)
c S
PRCIL e = [oOT 45D
Ur SO T
S AN P |
o= S
78, . X
oA - LL'{?-—%@OW 2 r< §
oy ™™ * |
= 10 f
o) fr=150 1 |
L
@r=% h= 22 0 |

End of Questions



Mathematics 3CD
Calculator - free

Additional working space

Question number(s):

10

See next page

Semester Two 2012
Examination

VA4V SIHL NI 3LIdM LON Od



VadV SiHL NI FJLIEM LON OJ

Semester Two 2012
Examination

Additional working space

Question number(s):

(i

Mathematics 3CD
Calculator - free



Mathematics 3CD 12 Semester Two 2012
Calculator - free Examination
SECTION 1
Question Available Marks Your Mark
1 4 Ve
[
2 5
3 8 %
4 8 /
5 9 /
6 s/
7 7/
TOTAL 50 \/
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\
MATH EMATICS 3Cl 3D If required by your examination administrator, please
Section Two: place your student identification label in this box
Calculator-assumed

/

Student Number:  In figures

In words

Your name

Time allowed for this section
Reading time before commencing work: ten minutes
Woarking time for this section: one hundred minutes

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

This Question/Answer Booklet
Formula Sheet (retained from Section One)

To be provided by the candidate
Standard items: pens(blue/black preferred), pencils(including coloured), sharpener, eraser,
correction fluid/tape, ruler, highlighters

Special items:  drawing instruments, templates, notes on two unfolded sheets of A4 paper,
and up to three calculators satisfying the conditions set by the Curriculum
Council for this examination.

Important note to candidates

No other items may be used in this section of the examination. 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.
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Structure of this paper

Number of Number of
Section questions questions to
available be answered

Working time Marks Percentage
(minutes) availabie of exam

al fre

'S‘ecﬁon Two: )
Calculator- 13 13 100 100 665
assumed

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 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.

« 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 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.

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

5. The Formula Sheet is not handed in with your question/answer booklet.

See next page
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Section Two: Calculator-assumed

This section has thirteen (13} questions. Answer all questions. Write
spaces provided.

Working time for this section is 100 minutes.

Mathematics 3CD
Calculator-assumed

(100 Marks)
your answers in the

Question 8

(@) The curve y=¢" is translated 1 unit in the direction of the posi

(5 marks)

tive x-axis followed by a

dilation in the direction of the positive y -axis by a factor of 3. State the exact coordinates

of the y-intercept of the transformed curve.
X~

4= 32 ~
LR x=0 Y= Se + (0,

of”

(2 marks)

(b)  State a sequence of transformations that would transform the graph of y =¢***Y into the

graphof y=2-¢".

hE
Y= -0 4 e
1L3t+\>

By = e
@T(Q&V\S(Q\:ﬁ:{) One &)m‘-‘r 5/{&
() Dilsde horinontedly factoc -
(@ 329‘{\{,&}” 1~ E‘”C‘V‘ﬂ‘g
(@ Trons e 2 st Uy

—

N

See next page

(3 marks)

N
gl )

gnol02s 2

+o ai\/Q @x

peror (00
PM OW‘J&;DU)
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Question 9 (7 marks)

Atmospheric pressure, P (kPa), decreases approximately exponentially with increasing height

h (m), above sea level according to the relationship Z—fsz , Where k is a constant.
1

Atmospheric pressure at sea level is 101.3 kPa, and halves with every 5 800 m increase in
height.

(a)  Find the value of %, rounded to four significant figures. (2 marks)
ol P o P
A L
Lo P=Fe
_ C 800N v
0.5 = ¢
b=~ 0. DQ@EEC?Y (L!. S'Fw w "//
<
(b}  Calculate the atmospheric pressure at the top of a mountain of height 3 785 m. Eé’t
_,_ o‘ooeé\%i{%ﬁfi‘\} (2 marks)
D~ 2 <
I = 10l. 52 w
g
=L UL kP () :
"
-
=
{(c) Use the increments formula to find the approximate change in pressure as a climber e
descends 250 m from the top of a mountain of height 3 785 m. {3 marks) %
(\ | [
AT o P p gt R 9
O g 0,000l 75 Ly
ysz ,_Q,OOOH‘?)’/\/ W
7 % jO! - 3e J L,
AP ~0.000 !
‘ _p.0ooHiT kA O
- _p. oool195 x (01-32 s
= .93% -
: ¢ Fou
- oS wne 1D ~ | Tk f .
ra et ~r i binen B

See next page
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Question 10 (9 marks)
(a)  Even numbers are to be formed using some, or all, of the digits 5, 6, 7, 8 and 9.

(i) How many even numbers can be formed in this way, if repetition of digits is not
allowed? (3 marks)

.

lob'ﬂfjr + 9044'31'1f ~+ 30’#@‘? -£~L:,o{x3z‘$~ + 5&3{‘&
2 4 Lxad + bx3x o Lx3xlxd + 4 x3xx e

Vi
- 3 o+ g+ Al o« by + u¥
=130
(i) What fraction of the numbers in (i) start with a 9?7 (2 marks)

2 -kiy o+ Dok 4 Wby s |
%2 4 k3w b [x3x vl DR e

-~ o ~f 5 -+ ﬁl‘!gl/

\ %a !/
2. 0
(b}  The journey time for a driver between two depots is normally distributed with mean of 55
minutes and standard deviation of 4.5 minutes.

(i) If the driver makes four journeys every day, for five days a week, and for 48
weeks each year, how many of these journeys take less than an hour? (2 marks)

UxSauwg = 960

X v NS S L

Px < Loy =08667TH S
co9pDy 0866 L g%zd'@wsuj)

(i) What is the probability that a journey takes at least an hour, given that it takes
less than 65 minutes? (2 marks)

;e
Plx > 60 /X< 6S)
= p{Loc w £ b5 )

= 0ot = H D (L) .

OTERd

?ee next page
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Question i1 (7 marks)

On the basis of the resuits obtained from a random sample of 81 bags produced by a mill, the
95% confidence interval for the mean weight of flour in a bag is found to be (514.56 g, 520.44

wé a).

(a)  Find the value of X, the mean weight of the sample. (1 mark)
Sil, S 4+ T4y

(b)  Find the value of o, the standard deviation of the normal population from which the
sample is drawn. (2 marks)

T4 L s20.ud

Jn

1. HT = Tuouy

J&

(c)  Calculate the 99% confidence interval for the mean weight of flour in a bag. (2 marks)

e

I-L Lo, & AL
P Jin
ST - 25T x1BY < pog SIS 3.576%13.7

By

{21 Jer
< p- & Salsek

o=

e
i

gﬁ}
&g
ind
g

o -

(d)  Using the sample mean from (a) as the best estimate for the population mean, what is
the probability that the sample mean of a larger sample of 225 bags is less than 516 g?

— - _ ; (2 marks)
% s Sr=l22 -~ 09

oY < s = 0.0k [ udp

See next page
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Question 12 (6 marks)

A body is moving in a straight line with velocity, v m/s, given by v=2:> —19¢ + 30, where ¢ is
the time, in seconds, since the body first passed through a fixed point P.

(a)  Show that the body is stationary twice and find the distance travelled by the body

between these two instants. (5 marke)
2.
0= 24 - 194 +30
b= ’”?z“‘i””\/ﬁ g-%@‘;wg?wsiﬁ
Tt jj . . ]
T
[ e =10 r20) ] oH
N

(b)  Atwhat other time(s), if any, does the body again pass through the fixed point P?
{3 marks)

- e
s(e) = ng ~ 1L L okt C
= 2
Huswime Sfo)=0 = €50

oA BT, 204 =0

w

% =3
£ 70, 602, 953 ()

il v mee L2 v
¢ @?f{'fﬂﬁs \/

- N

See next page
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Calculator-assumed Examination
Question 13 (12 marks)
(a) A pottery produces souvenir coffee mugs, of which it is known that 5% are defective.

(i) In a box of 24 mugs, what is the probability that there are at least 4 defectives?

. (2 marks)
Yo~ Bim (24,0.085)

?(,)""52* Q)x 0:02%17% (S’éé’;) .
v

(i) In a box of 12 mugs, what is the probability that there are no defectives? (1 mark)

U~ B (13,005) 7
P(Y=0)= 0 54036 (T )

v/

(ii)  What is the probability that in 10 boxes, each containing 12 mugs, that either two
or three of the boxes contain no defectives? (2 marks)

o~ B {g@} 0,5 034 S s

/ ! f*"”{_;ff}_
ola ¢yt 3)~ 0 1oty (Sop
e

(iv)  The pottery decides to pack n mugs per box for wholesale clients, so that the
chance of there being at least one defective mug in a box is no more than 50%.
Find the largest value of . (2 marks)

Work o~ 3 PlXmr) €07
1y p(xN=09R T

-

See next page
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(b)

A worker at the pottery took 150 of the defective mugs, filled them with soil and then
planted four seeds in each. After 14 days, the number of seeds which germinated in
each of the mugs was noted, with these results:

Numt?er gf 0 1 > 3 4
germinating seeds
Number of mugs 1. 9 16 . 57 67 .
0.006 0.0k Q.1 O3 Oy
(i) What is the mean number of seeds germmatlng per mug? (1 mark)

:;.: 2;2 \/

Shrowd Thed o,
(i) Whatdis the probability of ene seed germinating? 's On g . (1 mark)

E(X):“P

30 =
Pz Og /

(ify  Use an associated binomial distribution to calculate the theoretical frequency
distribution for the number of seeds germinating in the 150 mugs and comment

on how well your distribution models the observed results above. (3 marks)
K B (4,080 g ynacked | At
P (v=0)= 000l . "
plx== 00"
olxeny = 015 3L 273 o
(K..;g“);Ong,O% b\ S
— o O‘L%—O%é: b \ _ 67
P g\ K=l \/ \/

Mo ﬂwh@%*gp\j ,\ggul'fg Oro o N%om.&véb (ote.

MC/{’\ {0 ilo @Wﬁg ﬁ‘ﬁ&‘é‘i 5 %}@Q@ﬁr"’%’éﬁﬁ “’%{i’“{:‘f"
/TUL et annted W\@M 1S @V‘Qﬁ?mfﬂmﬁﬁ . z//

(Beup? ot oxodk o noT MPESP /

See next page
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Question 14 (6 marks)
A spherical snowball is melting at a rate of 18 litres per hour.

At the instant the volume of the snowball is 4 000 cm®, calculate

(a) the rate of change of radius of the snowball, in cm per minute. {4 marks)
Gvo AV =~8 L[y M/{—-}gooom/w
ok 200 mbran
I = IV x ”{f V= Y73 Wisw V= U000
e oM M 04\/ S n_ = 9.€u]
dv. _ Ty P
\/ oAy \/

- =300 x |
LT (9.341)°

= ~0. 14 b WJM

v

(b)  the rate at which the surface area of the snowball is decreasing, in cm? per minute.

(2 marks)
Su= LTTr -

ik db = e
o AT e
?rr("ft?\@ﬂ x —O0kb

— —LD. Ofgcmz/mr‘\.a /

ey O@H\Wﬁ @ éﬂ.‘?mz/m;—x

See next page
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Question 15 (9 marks)

At the end of a technology course, all students sat a practical and a theory examination, with
20% achieving a distinction in the practical examination, 3% of students achieving distinctions
in both examinations and 76% achieving no distinction in either examination.

(a)  What is the probability that a student chosen at random from the course achieved a

distinction in the theory examination? (4, marks)
- s } g
‘; b |
- l | ) WAPERN -
5‘“’3& n.ow 10T 04 Pgégjx 0.07
T %
E
T k? |
P f}%ié}“}é@ D% -
T S | - I
o o &
0.0 1 D.9%

(b)  Are the events 'achieving a distinction in the practical examination’ and ‘achieving a

distinction in the theory examination’ mdependent? Explaln your answer. (%imarks)
D O O_} -
e | (Tb\“—"-‘ ‘ 01 x0.07 #0003

PURY=02 S et
P{TBAPD\)—:_ 0.0% e

{c)  Inagroup of 14 students who took the course, three achieved a distinction in the
practical examination. If five students are selected at random from this group, what is the
probability that at least two of them achieved a distinction in the practical examination?

(3 marks)
W s

S L I, Wt RS

@’ﬁ { See next page
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Question 16 (10 marks)
The feasible region of a linear programming problem is shown below.

40_& \A(7, 39) E(42, 39)

.| P42, 13)
h\""\-_
50 *
The objective function is 0 =15x+30y.
(a)  Determine the inequality satisfied by x and y that corresponds to the edge AB of the
feasible region. o (2 marks)
,f_wij:_gi+c ’
2 = ~310)xC L Inagpekt 1S 2 4260
3 e %:‘;éw = {;9 O
(b)  Determine the maximum value of Q in the feasible region. (1 mark)
Occur's @ €

o - 15 (W) 30(32)
= \OLo /

(c)  Determine the minimum value of Q in the feasible region. (2 marks)
Oevrs € €, A= (s(zo)+ 300T)
Rola i ‘/ - Oi 00
b {05V v
¢ oo
b 1Q°L0

See next page
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(d)  The objective function is changed to Q = ax + 30y .

What is the minimum possible value of the constant a, given that the minimum value of
Q still occurs at the same corner point? . 1R 3 (3 marks)
\A_JWLJ&: NV\V\@ C(3O)f§\ L M é’ (Lé ! '

20a 4 30(15) < Ganw 30012) 7

19\9\/5 6O
>SS

(e)  An additional constraint x+ y > 45 is imposed. How does this additional constraint affect
the minimum value of Q in the feasible region? (~ve o~ MosOn +o (2 marks)

guiopcyl%; ‘.Gow By ™
No affet
e on fre da Xy T

e

o C

See next page
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Question 17 (5 marks)

In the diagram, POR is a right-angled friangle with Z/POQR=980° and A/ is the midpoint of PR.
N is the point where the perpendicular to PR at M meets OR.

Diagram not to scale

(a) Prove that APNM is congruent with ARNM . (2 marks)
RTP Npnm ¥ A RNM
T = Am ( L0 WA A O ) v

\

LEmN 2 ocphn (ot 900D . K

Y% R (Ve P12 m‘dfwlm\j—) <

— 5 !
CoAeamE bR (TS Y
(b) If PN bisects ZQPR, show that the ratio of the areas of APON:APQOR is 1:3. (3 marks)

APmd & APON

s p——

As Pr T Pn (omeman Sile
Lmpn 2L opN (e
L PN 2 fpon (&1L 90)
oo AAS
oAl A NS ww‘(‘f‘fwfj—
1/3 o N PR

i

See next page
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Question 18

Mathematics 3CD
Calculator-assumed

(5 marks)

A continuous random variable X has probability distribution function f{x)=0.04, 14<x<39.

(a) Calculate

(i) P(21< X <22.5),

|5 x 004 = 0,06 /

(i)  P(X<29|X>25).
Y
by 004 7
L x0.0U K
/S

i

(b) If PRO<X <k|X <k)=0.75, find the value of k.

19D ) . y
te-20 ;\D/Q/{ o

(iﬁ LYy o0y

L /ie&:: %8
Ve

See next page
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(2 marks)

(2 marks)
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Question 19 (10 marks)
Let 4=5xy—x% -3 and B=x+y, where x and y are integers.

(a) Evaluate 4 and B when x=3 and y=2. (1 mark)

f = g(s\ﬁl\*gl“z
- ¥

B = 3

F
<

s
L

(b)  The parity of an object states whether it is even or odd. Complete these tables for the
parity of the product and difference of odd and even numbers.

(2 marks)
X odd even - odd even
odd odd even odd even odd
even | oy |AViAV even | wolod | ovom

(c) Examine the parity of 4 and B for various values of x and y, and hence state a

conjecture about the parity of B when 4 is even.
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(d)  Prove the conjecture in (c). (4 marks)

T x is obdbb on o \Lj (S .Obfb

53{’3 1‘5 DOoD

— 2
‘__..3 T~ O\DD
N s ODD /
H3 ~ 1S EveEN tho‘% o 15 oD
Cxo s sven
Oob
— Vo
: A is ODD -
T . o -w“““““‘““—mvw
£ N |
G odDD @mdj rs BV %
< oL NN EAVICHAY j
Ty 00D /]
—
_cu&“_N
il — S

J s
e ox s gven o
vy even
g%f}i & Ve M
IR I Ve
oh
2 \5 SN

-
2 prfhord ISS
ﬁ- ’ﬁ@ V'Q"}‘

_]\ O\f\b wmﬁ "%/’%‘3‘/

Y A v

See next page



Semester Two 2012 18 Mathematics 3CD
Examination Calculator-assumed

Question 20 {9 marks)

(a)  Afunction is such that f(x)=x? —2x-3.
() State the x-coordinate of the minimum of f(x). (2 marks)
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(i) Justify that f(x) has a point of inflection when x=1. (2 marks)
£2)= 23-2
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(iii) Find f(-1 - f(2). (2 marks)
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£ ()= reo 4

(b)  Afunction g(x) has the properties g(x)>0, g(M=9 and g{N)=4.

If h(x)=4Jg(x), find A'(1). (3 marks)
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End of Questions




