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Question 1 (5 marks)

Table 1 below describes the steps involved in producing an online advertising video.

Table 1
. Time to complete EST LST Prerequisite
Task Description (days) (days) (days) task(s)
A Decide on a theme 2 0 0 None
B Prepare _storybgard 10 2 5 A
and write script
C Obtain equipment 5 2 7 A
and props
D Cast and hire actors 7 12 13 B
E Hire production 3 12 12 B, C
workers
Prepare scenes
F and wardrobe > 15 15 E
Record scenes 12 20 20 D, F
H Edit recorded scenes 8 32 32 G
J Combine scenes 2 40 40 H
and finalise video
K Prepare webgte 1 42 4 J
and upload video

(a) State the critical path for producing the online advertising video.

/ﬁ“\l’(- WMoy Yoe  ecsier o
H 3 K N Showt Wik oark () o

dED

, A
as ®BYC as

E4F DD (1 mark)

(b) State the minimum completion time for producing the online advertising video.

g / \

4 oy < =24\104245 41+ +241)

13 AY o
(1 mark)
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Yo
The network diagram below shows the steps involved in producing an online advertising video.O ne \qu\

%\'0(;\' wis %\A
iS to Compare

The network diagram is missing a dummy link.

(¢c) Using information from Table 1, draw the missing dummy link on the network diagram. '\'.\’\Q fask mEo
wik~ WIS o({a&
rowm Yuece,
G Ly W\CL-»‘ \oe_

H J K -
>@ >@— ,.—-—‘————».fmlsh QQS{QS\- ‘o

oS ey ?a(‘+ c

weigwts add ed = (:'\(34-!
bo help wivn —
pavks () ank (b) (2 marks)

it now takes an extra 6 days to hire the production workers.

(d) State why this will increase the minimum completion time of the online advertising video by 6 days.

4y
o
o
3
.

| ‘fq'§k

Hie | Cvidical ?afl'\"

(1 mark)
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Question 2 (8 marks) Ope~n e Fmancial agp
and chooSe Convers:gan

Hamish worked as a lifeguard over the summer holidays. He wants to place his earnings into a
high-interest savings account to save up for a Jet Ski currently worth $9000.H Nornd
Financial
Simple Interest
Compound Interest
Cash Flow
Amortization
Conversion

He considers two options offered by his current bank.

« AccountA: interest rate of 4.20% per annum, compounded weekly

« Account B: interest rate of 4.28% per annum, compounded quarterly
—_— ——

The effective annual interest rate%unt Ais 4.29%. —‘:_‘ COSLASE o Marg In
n=-
(a) Calculate the effective annual interest rate of Account B. \¥’>

4.

[N}

5

EFF=4. 349185328

(1 mark)
owsS, g °/°

Hamish then sees a third option, Account C, which has an interest rate of 4.40% per annum.

L~ OwSweyr al o d(ec{w\e\

(b) Under what conditions will the effective rate for Account C be equal to the advertised rate of
4.40% per annum?

Tick the appropriate box to indicate your answer.

The advertised rate compounds daily.

The advertised rate compounds fortnightly.

The advertised rate compounds monthly.

Y
/| The advertised rate compounds annually. (1 mark)

Hamish places a sum of $8000 into Account A for 4 years.

(c) (i) Calculate the balance in his savings account at the end of the third year.

I Py : 6.0472 F i ial
HaNu = Real Q0o x ( + é?ggf;aInterest
[I+—% ] -1 >2 )
i J = £9673.30 e Compound Interest
0.04349185328 | | Cash Flow ——
‘ 0.042 * — oY : 0 0 d
8000x 1+T n= 62x3 =156 . (Compound Interest
! 9073.795866| || ;L 4.2% K?TVPE:E},’B
\ﬂ Calculatiuni ectar | 21 g:_‘: :D$$°°o / PV :—8000
@) AS ¥l quekion (S PM= <252 PUT T
O Z: " v'\i(; wms\\-g =)V ESA0TIILR f Setup
(QxM) "edhot b Shounn / 2 marks) (3()
e c\oosSe Folue Valve (‘:VB as 'T\(?ﬁ Compound I

n
Fv =9073.78

® you cann ewnter n as 52%3

° C"\QV‘BQ °P/IY %o 52, Haig Sets C/Y=52

Result
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(i) Calculate the interest Hamish earns during the third year of his savings account.

[#7t]Rad Norml = Real

Eid _..5_2._J - 4 If YoU  kwow how | bo
..... 9073.795866 ¥$33132.06 “copy + paste " on your ¢x-|
Ans-8000x[ 1+2:042)°* = | Lk 1S | ol qoad | Hwe-Saver
‘ 373.502597178- lllll (\dM \icate avove \iwe N :\AQ\A&Q
— P 2 b a 2/.)

(1 mark)

Calculation Yector | 1

(i) Hence, calculate the tax he must pay on the interest earned in part (c)(ii), if his marginal

tax rate is 19%.
[#7]Rad Norml

= Real

...... [~ 1V ars an IUU%ZI:ZJ . y | y ; it n !
- Ans—BUDUX[ 1Az )PEE || ’\"b\e Nawely " Ans (Gw:S_wtc)
_ 52 $ +0.38 15 inSetted | by iStartiva o
| 373.0597178 i ., t S
_Ansx0.19 e Wil o eoecaler
70.88134639 ke P o Ty !
Calculation Vector

| >

(of‘ uSe. ALPUA + FORMAT Ke*s)(,] mark)

The value of a Jet Ski is assumed to rise in line with inflation at a rate of 2.8% per annum.

(d) If the balance on the account after 4 years is $9462.85, use appropriate mathematical calculations
and reasoning to determine if Hamish can afford to buy the Jet Ski.

7 Rad Norml \ Real — Tne ek Sk: \.J'a\\ c ot $‘|0 yO051.13 n
Ansx0.19 373.0597178 Fou rd '\ll 2a{S 1€ irs lD(;QQ %S with inflation
: 70.88134639 ol 2-3‘% o s Mg iS wmove  Maaw He val Ve

10051.1318 Four vealS . We cawnel affoccd Yo buy
[ ( l
Ywe | et

| '9000x1.028° of Hawa's ccouw o€ $3462.35 wn
Pad
S

Ry wi ki out deol o V\D\\ "?\N\o& 9

Calculation Yector

Add, HO\AQ\\\,I , Hhe  tux paqable (2 marks)

On Me {uheced}r eavwedd Fuv Muer
decteases o Fonds Mol HRawmish
Coo\d Spemd on  a :)e* Sk,
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Question 3

(9 marks)

The median rental costs in metropolitan Adelaide have been steadily increasing. Table 2 below shows

the median weekly rental cost (M) of private rental properties in metropolitan Adelaide from 2005 to
2017, where t is the time in years since 2005.

Table 2
Years since 2005 (t) 0 1 3 4 5 6 7 9 10 12
Median rental cost (M) | 45 | 299 | 275 | 280 | 200 | 300 | 305 | 310 | 320 | 325
($ per week)
Scatter plot 1 below displays this data.
Scatter plot 1: Metropolitan Adelaide median weekly rental costs 2005-2017
M
< 330
§ 320 ° *
‘Z’_ 310 - o
@ 300 - o °
% 290 °
Q
T 280 - °
< o
O 270 A ®
il Rad Norml1 &= Real Rad Norml & W Rad Norml = Real
List1 | List2 | List3 | List4 Draw Statistic Graph> 3428¥
SUB :Scatter > o
7 7 305 :None > =
8 9 310 :None > o 2
9 10 320 o
10 12-E o
325 s =
List Editor Setup € Graph Results )2l
(a) By applying a linear model, calculate the value of Pearson’s Correlation coefficient (»).
[l Rad Norml = Real
Lineanggégggg)B23 v @nter dete
a =5, 3 ,
b =263.34313 r=0.93% + Choos e Draw Bhetishids Graph
r, 0.3871688 (Jefoclk is o Seattesglot of
MSe =12.8765613 Web V vs lisk 2
=ax:e2ults Regression Graph | 21 ‘ QNOSQ \-\'V\QGT ) (1 mark)
- - From  Resu lts
The data from Table 2 can be modelled using the linear model, M = 5.38¢ + 263.
(b) Interpret the meaning of 5.38 in the context of this question.
538 s M averaqe. ovnue\ tvicrease  n  meddiawm wee\;\q‘ | rewe\ cost in
Adelaide  betw eemu 2005 awd 201}, O\CCWD"\\A:) o Hig dota Set.
(2 marks)
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Using the linear model, M = 5.38¢ + 263, it can be predicted that the median weekly rental cost in 2013

is approximately $306.
(c) (i) State fwo reasons why the predicted median weekly rental cost of $306 in 2013 could be
considered reasonable.

e \iveor model Seens ke an  appr orial e for Yaig
detaSet as it eSS a  Uwnear o ppearone  awek | o ‘¢ cloSe fo I7
Z0\3 Cotvespownds bo E=8  Lhich lies widin W ('Q\AS ok
Me &L:.('d\ | qu'»j ?ﬂro\'ck on (\d‘&ﬁ\po a¥lon of fe
o Sedveck «\-f el C«Q\'WEM oy HNL \\'V\QM? o Jc.\ .

(2 marks)
(i) Predict the median weekly rental cost in 2025.
- M [¥mlRad Norml = Real ’
- 5.38x20+263 . B
,,,,,,,, 370. $ 3%10. 460
Calculation Yector (1 mark)
Additional data from 2018 through to 2024 has since been collected and added to the original
Scatter plot 1 to create Scatter plot 2 below.
Scatter plot 2: Metropolitan Adelaide median weekly rental costs 2005-2024
M
A
g 600 4
2 550 + X
@ 500 - X
[eX
¥ 450
= X
T 350 - o x X X
c
$ 300 - ceo°®  ° °
c o
8 250
g 09
=
0 T T T ™ t
0 5 10 15 20
Years since 2005
(d) State why it is not appropriate to apply a linear model to the data from 2005 to 2024.
e dolasSet Frow 2005 %o 2024 doeS have a linear
S\I\Ch?é_ ) Wil a clear cutve of C,(ACl.\—'\::a\)i W oliceckion
\"i‘"t‘>?ém:vv3 acoumel 2020
(1 mark)
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The data for the median weekly rental costs for 2018 through to 2024 is displayed in Table 3 below.

Rad Norml
[ List 1 List 2 List 3 List 4 Table 3
5 17 430
Ml ad Nornl = Rea pars since 2005 (1) 13 14 15 16 17 18 19
¥

8 .

= pdian Rental Cost (M) | 33, | 340 | 360 | 390 | 430 | 500 | 550
E per week)

Select Type of Statistics
@ Cubic Regression

€ Quartic Regression
© Logarithm Regression |
© Exp Regression(a-e*bx)

® Exp Regression(a-b”x)

Rad Norml = Real

data from Table 3 only, complete Table 4 below by stating the equation of the

ial regression model. e
of Ve +he nuwbeced
Accow dfowwn o "

S\AO\"\— Cu‘\‘ 0
le 4
1Rq v Rol o olel Tbe

ExpReg(a:b"x)

a =98.6728 2 value Equation Make Sure
E :[1] N . ol Yov vse
F2 -0, inear regression mode _ B " ", n
Wos =1 (y=ax +b) 0.934 M=37.5t- 186 :\ awd &

Regression Graph | I & n?‘o X awd Y

Exponential regrefsmn model 0.959 M= 99 Fxl. 09
(y=ab?)
(1 mark)

(i) Hence, calculate the predicted median weekly rental cost for 2025, using your exponential
regression model.

0 Rad Norml = Real - s )
g | ‘5 5380-_-3-4- I \'mu wawt | access
® - . Move g eaphical fools :
POR o o~ :-o: A
° N vvl\ o ‘rS .(>’,-\\ "A{ Yow bc.CSK- ‘|'° RCSU 4s
o {4 .
Regression Graph. . < ° ?h 2 ?(tss TO‘D\SF Q:j

Rad Norml Rad Norml = Real
i L VR W ER; (1 mar
© Trace Pffss @ 6‘. Gfﬂ ?\'\ SO“\'Q =71,
© Zoom >k =8 ° * Press T°°\S
@ View Window . =u.
@ Sketch s =1. @
|
-——Mﬂl-——m o P(‘QSS of @ or ‘1-(-‘ 3 ‘R.?{‘r‘l.n:m% S S '
Tools > Graph Solve . g K C\r\eo&
" f| @ Calculate Summary Stats > Save F&MC‘\';M

@ Save Function

. f| © SaveResidualsinlList

* Bwles ‘ﬁ—vq\ue. g vRad o ; = *Accon bo o
| 4 SaveFunctmn GIQQ cow
Note : ?°“"\- dloes “°\. | 9 y2: :,: (i® necessaty )
need to be visible on afagh o Bl and press
ya: -
Rad Norml = Real . res\’\* 5\“\4“ “ow\ecscq\\‘I , Rad Norml |wingsetup S L4 C?Q *0 ‘\::\Q
. awd  on e Scieew ®ay1=98.6728466037449 Gragh 3 Teble
Gie Ha wndows) < age awdl
. i€ s = e view wwdo fagh Yhe
g %« de\ Y\ere.
. o
g page 8 of 26
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Question 4 (11 marks)

A committee is set up to organise a school formal. The tasks to be completed are summarised in the
network diagram below. The time taken for each task is given in days.

finish

TosK J ;feq\\)N‘e&" e | Cowmn g\e#iov\ ot Tasks F awo awvo
Task M owly . requive$ i cov~pleblon ol Tavk
| ' '

(2 marks)

(b) On the network diagram above, complete the forward and backward scan. (2 marks)
(c) State the critical path for the network above.

ACE Y 0o
(1 mark)

(d) State why task E must always lie on all critical path(s) of this network.

Twere aie;‘(\omaWe:\ro\bQ pa Mg errous‘\,\ﬂ-l . wneboorks

(No oher wWar lo gef From <80 4o F2q )

(1 mark)
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(e) (i) Calculate the slack time for task D.

F s (9 -7

(1 mark)

(i) What assumption has been made in your answer to part (e)(i) above?

’(\/\st e \S Vo C\onn aeS );-o JVLQ C owple Lo W@

y.

b Aask B (w0 A o ()

(1 mark)
(f) State the latest start time (LST) for task G.
7 o\c'\u(s mbo e pvo,ec
k"% F\’3_1> (1 mark)

There has been a delay in completing task G and it now takes 11 days. The network diagram below
has been updated to show this.

start finish

(g) Without doing another forward and backward scan, discuss the implications of this delay for
the minimum completion time and the critical path.

This | Chdwagl teans Fuat Fid = G434k (315

N

‘ﬂ\'$ doeS ok c\m~3Q_ P  miivaows CC)W\(‘)\G(‘(O-'\ e

Lok does Mean Mok Pove ave vnow two cnical \‘:Q-\-\/\S

A < E Fr (2 marks)
N
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Question 5 (9 marks)

Gala wants to borrow $495 000 for a term of 30 years to buy her first home.

She considers two loan options being offered by her current bank:

. An interest rate of 6% per annum, compounded monthly, with no
Option A ; .
establishment fee and no service fee
Obtion B An interest rate of 5.95% per annum, compounded monthly, with a $600
P establishment fee and a service fee of $20 per month

(a) (i) Calculate the comparison rate for Option B.
Calcvlaking Pre {‘DOM‘M&A‘\'S o tmclwde $600 est. Fee

wclude Compound Interest A )
P $600 Tgpe;ghsdg ——y W= 125830 = 360
. = C d Int @) - <
esh: Feon | I% =B 95 PBMT--2955. 4596 T% = .5:23
v PN = 445000 x 600 = £495600
FWzo  PH=cM=\L
Graph => PﬂT = $2q\5c "l"e |
e C Lo Calcolaking tre cake ‘o imclwde %720 p(W\ Serw e fee
>T)r1pe.1% i oy bEnd Y -\ e
remove ———| py Comgound Interest ne= D
eSh. Cee 5 PMT=-2975. Al% =6.024132915 oy = 495 000
include 320 fee PMT = 2455.46 + 20 = $2915. 46
W e P Mmen eNZ=0 Plvz Cly= 2. (3 marks)

Result "_:> I°/° = 6 0014' = Coo‘r\w( ;SQV\ fal\'t &r \qu\ B
{ii) Which statement beiow most accurately describes the best loan option for Gala?

Tick the appropriate box to indicate your answer.

Option A is the best because it has a higher comparison rate.

Option A is the best because it has a lower comparison rate.

Option B is the best because it has the lower nominal rate.

1€ ) Setup Result

To e Sufe. of f\
J Option B is the best because it has a lower comparison rate. ¥wis fesolt (1 mark)
a quick calcolatfon

of M opbon A
Gala chose a different home loan option with an interest rate of 5.70% per annum, COMP?G{\'SGV\ coke.

compounded monthly. Her monthly repayment for this loan will be $2873 for 30 years.

Option B is the best because it has a higher comparison rate.

s feﬁu\(‘ed .

(b) Calculate the total interest that Gala would be expected to pay for the 30-year loan.

$5394 7230

Rad Norml ‘ Real )
2873%12x30-495000
539280

Calculation Yector

Tokxal ™own x'\n\v\ AMOUV\‘\' (1 mark)
PaMents o€ — Horrowek
20 \{Qa( S
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ch
T\I;ﬂ?i (c) Calculate the outstanding balance of the loan after 10 years.

0 : d I . :
BN ey Tt e || D410 333126

2l n =120 - :
% =57 Compound Int t

1 nteres
n=12%x\0 PV —a95000 [V =-410873.8623 R R v
PMT=-2873 i

Setup

LT Graph B

(1 mark)

At this time, Gala decides to change to a bank with a lower interest rate of 4.80% per annum,
compounded monthly.

120 (S of
..M;{:a\om (d) Show that the new monthly repayment is approximately $2665 for the remaining 20 years.

N=12%20 = 240
1% = 4.3
PV=410833.36
FN=0
Result 1 Ply= CiN=1\2
F =) PMT = $2666. 40 which 1S apetox. T2665
otk (O ] ¢

(2 marks)

(e) Calculate the interest Gala saved by changing to a new bank after 10 years.

0 Rad No = Re S—
7 0-4950 -
2873x12x30-495000 4_‘5 49 54~

2873x12x20-2666.4x12>
49584 "\\
Calculation I
| W
? L 2p Yeads Wl M oof | "o\d \O)GV\ ?Q"[YV\QV'\'\ S C‘.w-.ueok)
— 20 yeal S of | "new" loaw j?mqlm MRS (Pc» )
(1 mark)
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Question 6 (10 marks)

Prisha runs a ‘Splash and Swim’ water park in a popular holiday destination. She wants to investigate
the relationship between the daily temperature (T'), in degrees Celsius, and the number of visitors (V),
that come to the park.

After recording the data, Prisha modelled the data using a linear regression. She found a strong
positive correlation between daily temperature (7) and the number of visitors (V).

(a) Tick one option that best represents the possible » and »? values for the data.

r=-0.945 and r2=0.893

r=0.723 and r%2=0.523

S| r=0931  and r?=0.867

r=0.923 and r?=-0.852 (1 mark)

The linear regression model for the two variables was found to be

N=192T-181.

(b) In the context of the question, state why the linear model would not be considered reasonable in
predicting the number of visitors to the water park when the daily temperature is below 9°C.

T M  rempenbuve is below 4°C  then the Luear madel
, A , ;

wi\ ?(eol{ck . r\_e‘\q-\'{\[( Auowber o€ viSiders ) \,J\A\'CL\ 'S not

< Zo_c;c’wa\éle_ L ; :

(A

(1 mark)

On one particular day, the daily temperature was 34°C and Prisha had 482 visitors at the water park.

(c) (i) Calculate the residual value, from the model, for this data.

(¥7)Rad Norml = Real

[19.2x32-181 Prectickedd valve is 4731.8

— 471.8
- —AnsS
10.2 Resid ve

= | obServedh ~ p%m:\l\‘c&;d
432-47F.%
= 10.2 |

,
{

Calculation Yector

(2 marks)
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(i) Add the residual value that you found in part (c)(i) to the residual plot below.

Residual plot for linear model

40 %
*
30 *
20
o
3
_‘%’ 10 & e
g
2 0 | » Daily temperature
N 10 15 20 25 30 ¢ 35 40 (°C)
-10 *
=20 * .
-30 ¥
(1 mark)
(d) With reference to the residual piot above, give fwo reasons why a linear model is not
considered appropriate for this data.
The (eSidwals  Shewn . Hee olv qacre larog. ’\ess
and, | /| detmi
;“\’\ne resichuels  appear Sysheneic 5 father aaw  favdem £
ol
7TV They SWow A cleari gaktern | wilh Mo ™ode| uwoler predlickin
for  all valves ‘elow 20°C andd above 32°C, awd [ 2
over pjreol:d-\vxs bekwean Mese teuspecakures N T e da]
(2 marks)

Prisha then calculated the exponential regression model for this data to be N = 52.2 x 1.065%.

(e) (i) Explain, in the context of the question, the meaning of 1.065 in the exponential regression
model.

\acl

r\l
3

For overy one  deagee increase w  kewm oerakuce . Hae

| O

L4

preckicks o | cleaSe  in viSilocs oy A Eactor o€ |.065

\2 6\ 6-5°)s  ncrease W NSRS,

CATALOG (2 marks)

o?fgss 4 @(F\W\CHOV\ AN\\‘S‘S)

« CiodSe @ (i) Use the exponential regression model to predict the daily temperature when the park would
have 570 visitors.
. EV\\'Q‘- '\-‘ ] [¥7|Rad Norml = Real a
o ([19.ZX34-181 o
e . 471.8 27.36
’-— s 482-Ans
SWET + ©f | ( 10.2 — ——
- SolveN(52.2x1.065*=5B A asaolice\ et |[log(1.065)
x 5 | ) ? \ Ce Y
©) (37.96048416) AR SRR TA 37.96048416
o Press @ @ » Calculation Vector [wexk P%& R Calculation Yector [ 31
' 1 mark
’W\L So\ Ve \\r CQMMQV\O’\ (1 mark)
' elo b Wwa page 15 of 26 PLEASE TURN OVER
1S an  effictent 1 0 WWthW can alSo

' . =5%
ko Selve QO\U@HO\AS Wie. wibi’_— Ve So\ed a\cbe\ofa;&“ﬂ



You may write on this page if you need more space to finish your answers. Make sure to label each
answer carefully (e.g. 8(f) continued).

MEETTTEEL . . - \w Crocl A
Type: y= | Yiewing Setup > S ?QV\ “F\NE. G‘ q?\’\ QM rab‘& Q?
#ayi-52 2x1 055 L R
Y2 d * Qwnteyr R !
el e ™ode\s iO{,‘JQ*\ 0
\;sw-cs Y. awd . |
N\
@ ructon  EENGEEEEE - Dcess (=) (next)
e s A 7
R e E-V\ \-e{ ) a SewSio le  View W ;"\ol.O\&l
Yiew Window .
M N \
gzs::f:”m 7 ([ WSe =x- NalveS oo o atl least 4¢°¢)
@ x Dot Value 0.1058201 \ DeSedk e  (esichual olet
€ y Minimum 0 N ¥
¥ Maximum o
« ® vak vp ko (Deas)
~_
TooLs
c Widh afap  deawown | poress (oo
AV M ¥ NS
€ View Window
+ ClooSe. | @) Grapw Solve
© Trace
O Modify — Mp s e
@ Zoom
e Avrow dowwn ) awnd ‘EC\Aoo‘Se_ 2¢ - Cal
Tools > Graph Solve ( ol | usSe S\'\O‘!\'Cd\‘ @D >
© Minimum Yalue
@ Intersection
O Jdx
@ y-Intercept
o  Qunker \/_\.m_\df_ ( Wiz _,:IDE q(‘.\'&'olS)
{ = -
awch press @9 ol @
B =52.2x%1..065(x) s Ceguivecl )C"\lcidtz S Showwn o
Lo g;o-\)\(\\’c\Ca\m\' Clavies A botbona
\eCt o€  Scceen v

£37.96048416
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Question 7 (14 marks)

Mei is a 30-year-old self-employed Pilates instructor who owns her own studio. She has just
transferred her current superannuation balance of $9810 to a new superannuation provider, to
which she will make annual payments of $5200. Her new superannuation account earns interest

of 7.8% per annum, compounded annually.

(a) Show that there would be approximately $993 000 in the fund when Mei reaches her planned
retirement age of 65.

N 65-3% = 235 ~!eca(S
T%= 7.8
PY = -938\0 )
Compound Interes PMT = - 5200
FV =993039.7893 PIN = Cly=
=7 FV= %8393 034.F% when MHei is b5
(2 marks)

(b) (i) Calculate the amount of interest Mei's new superannuation account will have earned when

she retires.

7t]Rad Norml &= Real

39.79-5200x35-98> g
801229.79 $ g0\ 229.3

Final bvalauce ~ fodal | conti ,u\‘iovj\s

(1 mark)

(ii) State one reason why the interest earned could be lower than the amount calculated

in part (b)(i).

7

o Fees afe likely lo be c‘na<qg¢*? Ye accoont

or
of + Accoumt may nob continue Yo €ain 3.2%, ©-a.
¢ » Mei way nd- be able to mainkain $5200 p.a. contribulions
(1 mark)
Mei would like to retire with $1 500000 in her superannuation account.
C\hanae. (c)/ What age would Mei be when she could retire with a balance of $1 5000007
Type ?o
n T% = 7%
Compound Interest PN = _g3\d
Chavag m =40, 205318 MY = - 5200 : make Su(e
lF‘S\c’m:’boo - V¥ = \500 000 f’/‘t’—“:/ﬂ: | YoU  awsSwey
=) 1 =40.2Z ~NeofS Yhe q»@
Result Graph >l ! !
| So, Mei Wodld be 70.2 yearS o
(2 marks)
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When Mei turns 45 years of age her superannuation balance is $169278. At this time she receives an
inheritance of $50000, which she places as a lump sum into her superannuation account.

(d) Can she now retire at 65 years of age with a balance of at least $1 500000?

Support your answer with relevant calculations, assuming all other account conditions remain
the same.

X
)

‘ n\gﬂnoo\ :jfwot hwr\\ivﬁ_\Jci\ F/V = 1500 000
Compound Interest IT% = 7.2 i
n =22.646311 ~
PV =-16421R — 50000 = —2112%8
pri=-5200 |
PlN=cly=)
; = Resul Gaph - - "= 17. . é, \/eq( S
% A\t- MQ‘\‘\I\OA ~+ Set :ﬂ: 'Zb So, Mel will be 45422.6 = 67.6 years o\d
amd Show Hok Meis Fv whew  hee Yoalamce (eaches $1500060
at el Fiwe 1S less So, NO She cant cetive wik Mis
Paance ok 65 (3 marks)
Yo, &\S00000 atow o ansSwer  F\we
At 65 years of age, Mei deposits $1 000000 of her superannuation savings into a retirement annuity, quaS'\—\OV\

which generates interest of 5.7% per annum, compounded fortnightly.

(e) Calculate the amount Mei can withdraw each fortnight if she would like her retirement fund to last
for 20 years.

Nn= 26%x20 =520 | fottnianl
1% = 5.3 N
eV =—\1000O 060

VvV = 0O

Plq= LN=26

=D PMT=$83225.0L

(2 marks)

Rather than reduce her balance, Mei would prefer to live off only the interest earned in her annuity

account.
Tan CGlcdlale A
USe Fivnaunce APP Pae Fothnigwhl "
. (f} (i) How much can she withdraw each fortnight if she wants to live off interest alone? . R
‘o Gind intecest on

i ; f y v y ; )
PMT i€ $2\°{1_3\ EEEEEEEE ?q\ ODbO:Q
=1000000 = i [¥7)Rad Norml = Real : W
FV=1 1% =57 Compound Interest ca\evlated

=-i000000 PMT=2192.307692

2192.307692

Calculation Yector

1000000xw .....
E 26 ¢

R reut SN

(1 mark)
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(if) State one reason why Mei might choose the strategy outlined in part (f)(i) rather than the
strategy outlined in part (e).

¢ She m\3 1 wank to | \eave ™ év\éq Y Ver ’\f""‘“

N

swe  miank \ive  \evaec Mo 20 yeacs

W N\

© She wigah  wek weed e wmowew Ve on

(1 mark)

(i) State one reason why Mei might choose the strategy outlined in part (e) rather than the
strategy outlined in part (f)(i).

. ‘S'Z\"(g.'%\i wigw b no- e eviguaw o lwe on.

J

NRRtt

* She N{C\\A\?' ot \.JClvs‘i‘ Yo \GOWQ Mownex M \'\e( Wil .

-3

e Swe N\q\/\\— Wank to  ™Moximi¢e Wer Shoawdowh o€ liviwg

(1 mark)
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Question 8 (11 marks)

USing the
Distribution apf: Travellers who check in at Adelaide Airport for domestic flights have weights of luggage that are
normally distributed with a mean weight of 18.5kg and a standard deviation of 2.7kg.

Select Distribution

Binomial Ll é_/ Chwo OS& Md'( MG\
(a) Calculate the proportion of domestic luggage that would be expected to weigh between
19kg and 21kg.

CwooSe S
Tail as ¥§|i—11a1 L (<X<) Proportion of '\\’5‘},"\3& e’*‘wceew
“centre’ | Displayz:Off | A ke qnd 2 ke i3 Q-74
Upper  :21 _
Not 2
ere (1 mark)
ocder
O'F M ] 8 10 12 14 16 18 20 22 24‘ 26 28 .
and & Bags for any flight that have a weight of 23 kg or more are required to be labelled with a

Heavy Bag tag.

(b) (i) On the diagram below, shade the probability distribution to show the proportion of bags that
would require a Heavy Bag tag.

Adelaide Airport domestic flight luggage weights

Weight of luggage (kg)

(1 mark)

(i) On a certain day, 7815 pieces of luggage are checked in for domestic flights at Adelaide
Airport. How many of these pieces of luggage are expected to require a Heavy Bag tag?

(i Rad No =
[ N , TR 7 P 7 :
Tail®  AOe) Chawvae Tail to  ‘diald" | 0.04731904 x F 215
DisplayZ O rar N ‘f = 3+3 pieceS of
isplayZ: DOLBIORT Edit Vi Vel | €3 , e ; - <
o 23 OCRE- 00117505522 W iboly  oroportton | [ \Waaaae
;18 =18.5 0=2.7 [ ST ——— | -~ } DT
T 0.0477904x7815" ' " by tetal by e
7 i A ) \ e - &
! ) px7815 R ——— diveckt ewtry reaed answec
l ......... ’ 8 10 12 14 1B ‘\ . o.(- ' l 1‘<Zq U}CQOl
‘ v
Ca\culation b"‘ QQ\\ (1Y UP ? ! (2 markS)
W Caledlale o ?P
¢ Catalo

“Vasiave Dot (@@ o ©)
* Distibokion @
° P (D
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International travellers often fly on airlines that allow a heavier luggage allowance.

The weights of luggage that people check in for their international flights at Adelaide Airport are
normally distributed with a mean weight of 18.5kg and standard deviation of 4.3 kg.

(c) Which of the following best describes the international check-in luggage weight distribution?
Tick one box to complete the statement below.

People flying internationally have:

less variation in their luggage weight than those flying domestically

a higher mean luggage weight than those flying domestically

| greater variation in their luggage weight than those flying domestically

the same variation in luggage weight as those flying domestically. (1 mark)

On fully booked international flights departing Adelaide Airport, the lightest 2% of bags checked in
were originally intended to be carried on board by passengers.

(d) What is the weight of the heaviest carry-on bag that has been checked in?
0 Rad Norml 5 |

oec.Eachaon. el
A ) Al A WA

a S "
Norma i g IS & A (‘ . E3 \ - i
Tail | AN (XS) S D KU TS N B V' Pe(welawt s W = 0.00
Dgta :Variable A e AL LR o B R A \ ®) 7
DlsplayZZOff [ [TOOLS][OK]: Ed ewValue & i qci 1] i X -
(X<HEEL)= 0.0240352767 a IV ] — -
[T 1%835 =18.5 0=4.3 7 w = O‘ e 6 :" <«
g 14, i O
Setup \A' »DO JV‘O( - ;
| M e d~ i Caleo late:
T 8 12 16 20 24 28 32 36| ,r\_/’\//‘w’—\_/’\
[ [TOOLS][OK]: Edit/View Value @ o AfYoWw \/\\' @ ‘\"0 A — (2 marks)
P(Xs [OE 0.0240352767] . Catalog
R = e Do por Fow sty oinn ]
7 @ Function Analysis >
© Probability [47]Rad Norm1 = Real
Enter Yalue - Edlit /Y3 @ Numeric Calc o
[ [TOOLS][OK]: Edit/View Yalue [ Catalog
oop [e v o @atec the |l o it
RN : ) . 0 Statistics >
de S \ ‘(‘ed {3 Engineer Symbol
¢ @ Variable Data
propor Fiow
. - r o
4 8 12 16 20 24 28 32 36
. . . @] [+7]Rad Norml = Real
. FiaS: .
[ [TOOLS][OK]: Edit/View Value *0 See. WMol Sh %__ Catalog > A S —
POX<EHIXE)= M\/\-—S —— atalog > 4 H_f\Rad ornl S Rea
u=18.5 0=4.3
Rad Norm1 & b Q’({OL\) \-e F \- @ N © InVChiEED:E;Dg o
— ’ @ InvFCD(,)
Tool e
Press  Tools | Bl
¢ @ InvHypergeoCD(,,,)
4 R = . Coose O

‘ Enter Value |
9.668879684

Tw casm\cbc5 Noviaate o
e AW o T « Twu Not CD

whevr . .
¢ (Tc‘\ ) P fopo({-\ow y GJ) T I
Ta;\ P -l le€t page 20 of 26 _mry ] )
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The weight of check-in luggage for domestic flights departing Sydney Airport is normally distributed.

The diagram below shows the probability distributions for the weight of check-in luggage from
domestic flights departing Sydney Airport, along with domestic and international flights departing
Adelaide Airport.

T T
5 10 15 20 25 30 35
Weight of luggage (kg)

The mean weight of domestic check-in luggage at Sydney Airport is 20kg.

(e) Using the appropriate probability distribution, estimate the standard deviation for domestic
check-in luggage weight at Sydney Airport.

O Rad Norml__& Re
I""”°'"‘°“§?é§g8$gé§i 6~ =~ 3. —53 G = wid i (C YoM afqg p\/\\
- : ! A 9
6 (o 3120 G
3.333333333 A\ 3 ©
(1 mark)
Calculation
The weight of check-in luggage for international flights departing Sydney Airport is normally
distributed with a mean weight of 22 kg and standard deviation of 3.8kg.
Cassowary Airlines is an international airline that flies from all states in Australia. They will charge
customers for excess luggage when passengers have luggage weighing over 30kg.
It is known that 1.76% of passengers departing Sydney will be charged for excess luggage.
(f) Itis claimed that on a fully booked flight of 375 passengers:
‘1.4% more Cassowary Airlines passengers will pay for excess luggage charges for Sydney
international flights than pay for excess luggage charges for Adelaide international flights’.
Disprove this claim using appropriate mathematical calculations.
iAo vSima N (18.5,4.3)
Data :Variable S
DisplanyOff r e
: ?35 (_xlzas-m):aénzsuzss-s e P(( WQ‘S\/\* >/ ’50 ) 2 0.00 3‘1'4_
4 X 3 =18. o=4. _ H iad | d
S DbBE /YbB4 |~ :
30;10 .. 0.334% o  Adelal do Oc.SS Rnae
: —~ 1 I
. | 3.333333333 o CoN < eSS vaac
Qobu3 T 0.0176-0.00374 > U! ¥ < E \ 3\5 "“)
: : ONVF6~0:002F4 T 0. 01V3¢
QV\ *{ \e S \ ‘/\ Calculation Vector \I
. L i i o Twee vy L -280°% less | Haay
Diskeibokxion e
! Slf‘All\‘:M P Yo a-rc S
N , AP 2L &g S\ I I

(3 marks)
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Question 9 (13 marks)

A theme park has four ride operators - Emma, James, Mia, and Oliver - assigned to four rides:
Roller coaster, Ferris wheel, Bumper cars, and Carousel. The park’s management wants to assign
each operator to a ride in a way that minimises the time taken to perform safety checks.

Table 5 below shows the time (in minutes) each operator takes to perform the safety checks.

Table 5§
Roller coaster Ferris wheel | Bumper cars Carousel
Emma 12 14 20
James 22 19 17
Mia 16 14 20 21
Oliver 19 17 15 17
(a) Interpret the meaning of the number ‘18’, shaded in Table 5 above.
Emwma takes '3 minvtes {0 Complete the Safely checkes
on e Fervis w heel . :
(1 mark)

The Hungarian algorithm has been applied to the information from Table 5 above to produce the
following reduced array.

0 6 2 6
7 0 4 0
2 0 6 5
4 2 0 0

(b) (i) Using the reduced array, complete the diagram below by adding arrows to show the
allocation of the three remaining operators to complete the safety checks for each ride in the

shortest possible time.

page 22 of 26

Emma > Roller coaster | \
James Ferris wheel 4
Mia Bumper cars \S
Oliver - Carousel 3 (1 mark)

~
\ s Mﬁs\n‘r

help avwer
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(ii) If all staff must start their safety checks at the same time, which staff member will finish their
safety check last, based on your solution to part (b)(i)?

ﬁ “\
;E:Scxv\'\e_g [ WS comnpledie Lvwe | fex is <:SS.{6V\eo( besk )
L {S Iqfeatest o e

(1 mark)
(ili) At what time must staff start the safety checks if they are all required to be completed
at least 15 minutes prior to the scheduled opening of the theme park at 9am?
Vol . : : ; -~
| ( Q.00 awm - 15Mi\45 - 11)
8 :723 av N A &\ .
' _// -~ Jowes
hotler tivue covplekion (1 mark)
before q:00 e
OQCV\\'\AS
(c) Inthe context of this question, state why it is not reasonable to add the time of each ride’s
safety check together to establish a total minimum completion time.
Ar\l\l ga’(-e"c-»’" checks o \ \/\o"p?e./\ o;“‘ *H--Q Sanme.  tivue
(\ noY  own | atrel  Cwe \—\ne.r)
R NN WU N WO NN NN S A
(1 mark)

(d) State one limitation of using the Hungarian algorithm to determine when the daily safety checks
for the rides must start.

elp | Cacln | diles
M~ b <:owr'ouSé.\ ouce Shke S
oller  caaSter )

¢
-

5

< Doeswt bllol)| fol people.
( ( N-e- SEww—so. el awe S (W
© dowe G

Fe

o Assumes Here o vob  delags . iwiorieS ;5 illwess ekc

C

Question 9 continues on page 24.
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A new ride operator, Sully, has joined the team. Table 6 below shows the time (in minutes) each
operator takes to perform the safety checks.

Table 7 below shows the partially complete final array after all the steps of the Hungarian algorithm
have been completed.

Table 6 Table 7
Roller Ferris Bumper Carousel 0 X 0 y zZ
coaster wheel cars
9 1 4 0
Emma 12 18 14 20 O 0

James 22 15 @ @ > | 3 0 5 4 10
Mia 16 20 21 o <131 o0lolo

Oliver 19 17 15 7) 0
Sully 14 (2) | (19) T o 110400

(e) (i) Inthe space below, show all the steps of the Hungarian algorithm required to achieve the
final reduced array, and hence, state the values of x, y, and z.

Su\g%)(\fcmc,‘%v\c\ “vx& C:a\ovvw\. “ M;V\{W\U\Mc_, C‘COVV\ T;‘L,lei_ 6
(w\"\*v\ e 2xvu colowan ofF  zewd$ adtded)) gives :
Q

-\L — 4 -4 -\ -0
O L O 3 0 2e0S cCaw |
\0 \ g (@) o) coNeled Yoy
4 o 6 4 O 4 \weg (4<¢8)
3 E | o Q) So_nok cotrimise
2 o) 5 @) O |
Tue waiviwvnoin | ywtoveled [elemenl ¢ | . ' Sublveet 3k
o~ Mue [umdovereok eletments , Guol | adlol (Y
bo| He | ¥ dovbdle | covereatt elewents | Al we | aek
’o) 5 o 4 X S \ivies vequired
| o‘ 0 So opkiwmised !
b o) 4 0O
S < ©O) ) 0
\ O ?I o 0
| C To complefe gork ),
2 = 8 \l/r_—_ 4— 2= | ) Skevt ] a\locatvnn .
Ewama, must do RC
Fuewn 0 wmek Ao BC
wwich | \eaveS | Jawes
ol Silly b da He
Covousel :

(4 marks)
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to complete the safety check for the:
SQQ PQ5Q \Oac k

(i) Using the final reduced array from part (e)(i), tick the operator(s) that should be allocated J
(1) Roller coaster €N  <llocakion

Emma James Mia Oliver Sully

(1 mark)

(2) Carousel

Emma James \/ Mia Oliver Sully \/

(1 mark)

(f) State why the addition of Sully to the team has not changed the time at which safety checks for
the rides must start.

S \ do S ’\t\‘\— e Yol O v ’\"C»Sk; RS&C e

Oy

)

OCV\V{ _PerSon ('U(TPV.PL-’ -3 Q\'i\r\eo}‘i b o l"c\“\\ﬁ

(QM\ Mo fosies ek Solly doeS equelly
quickly do  vet  Free up  ofues o imaprove
e overall  Shovles:  cowa 9\2/\-{0\/\ v >

(1 mark)
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