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THIS PAGE WILL NOT BE MARKED

Section 1

Instruction

* Respond to these questions in the question and response book.

QUESTION 1

Which scatterplot best depicts a weak positive relationship?

A) & B) &
(A) L4 o ® Y\Qc:»)ovh\le
* . no '. ° co<re\ation
® ® CO((C&D\A'\'OV\ ¢
. ° e ©
° ° o ®
° °
e o °
) . A
o ® g Y \ﬁeak
o (] 6". o S',}'
(] Y
o ® oviay o © '.' Pos1rive
o PosSihive ° °
o9 [ J
QUESTION 2
Which option shows three consecutive terms for an arithmetic sequence?
R B
‘ -3.5,-7.0,-10.5 ¢— decreases bq 3.5 -10.5--7
(B) -3.5,7.0,-140 &— mc. $uen dlecrease
. -305
(@) 3.5,-7.0,10.5 — dec. te wCreale -
ol ot 1
(Pf 3.5,7.0,14.0 &— increases Yy A Cachov
o€
z -3.5
The conmwon diffefewce caw

be checked oy su\o&mckxms

SuccessSive  refw~sS
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THIS PAGE WILL NOT BE MARKED

QUESTION 3

Which time series plot shows seasonal fluctuations with one outlier?

5/() “ . “ L/ou)r\'\er

/— Seasena] ;-S\J N\
fluctuation
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QUESTION 4

A network graph is shown.

The networljﬁraph could be described as

v
. connected and weighted.

93‘) directed and connected. <—— Mo ooy NeowekS ( WC)‘\‘ cive 0&9013

}ﬁ() simple and connected. — WC{S\’\&S e lockee!

not St p\(
;DS weighted and simple.

& cawt Ve wecswree,« anek  Siwagle

QUESTION §
Identify the number of faces for a planar graph that has 5 edges and 3 vertices.
(A) 8
Vy -e=7
(B) 6

o . F=72+5-3
(D) .
QUESTION 6

A ball is dropped from a height of 25.6 m. After each bounce, the ball rebounds to 75% of its previous height.

Which option shows the ball’s height after the third bounce? Using Fhe Toble app:

T T - : tek calcs .
25.6 DO\\/\S fCS)QOt\ , o Presy Funckion @
(A) 8Im vy Aes ¢ Define €lx) /\'sc e @ key
o Buker nikial Weiawt
10,8 m T 125. E anck 9(‘?$$ ExE (“ OK) 'F(x)=250 Bon 75:8' & uis S fwe CUV\C’ﬂO\'\
Ansx0.75 o Bntec ‘% 0.%5 avd EXE For elqnt after
(€©) 144m The ‘And wil\ appear % Pevnees
19, 2| & heigyk atrec one boumce & * Press Toos €9
(D) 192m [ansx ‘ TEnd- Gae ‘ Open Table Rovae
.2 1M (Ansx0. 735 . 3 \ n :
Press EXE aaain Step :1 ((\o cwv\sg ﬂe(dﬂ*\
* A &
14.4@_.“!'5\'\* a‘*f( No bO\MCCS i ?; f(xd alz) o T el o
G} T . — !
Ansx0. 75 " Press EXE osqam R leok Gor Welant (£G)
3o0f6 4 4 2.1 &« 2
: whenn voumte () =3
10. 8 & Weignt acker Hicol bounce. A Talde methed better for \ofae x 2



THIS PAGE WILL NOT BE MARKED

QUESTION 7

The association between two numerical variables is modelled by the equation y =4.6x —35, with a correlation
coefficient of 0.92.

The association is best described as

(A) weak and linear.

1 . SR W
. strong and linear. rr=o0.qpL =2 IS\"‘OV\g ) Qc[\"’";"‘ov‘ HMpe S Wineas

(C) weak and non-linear.

(D) strong and non-linear.

QUESTION 8

Which statement is correct?
O o N\ " n . ~ e ]
(A) The mean solar time at the equator is called UTC. = Coe<ctinnaked VUniversal 1w

=

’ UTC is a system of time measurement used around the world. TR UE !

(C) The International Date Line passes through the prime meridian. IOL S \80°  mevidlian

(D) Each time zone that borders the International Date Line is Ml of GMT. owe Side 1S ahead
owne Side 1S behind

QUESTION 9

The table shows the school start-time preferences of students in different year levels.

8 am 9 am
Years 7-9 124 74
Years 10-12 82 120

What percentage of students in Years 10—12 prefer a start time of 8 am?

(A) 20.5% 82 100 ' (—— bt cavetvl bo \

B) 39.8% sav120 dividke ¥we 32

(B 598% 40.59405941 V1 M Som of

. 40.6% Pre "Years lo-n' Tod)
“qant Col

(D) 66.1% V\/ﬁ!‘ He “QLawn. Coluwmn

4 0f 6
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QUESTION 10

The table shows the average times (minutes) for three athletes to complete each stage of a triathlon relay.

Athlete 1 | Athlete 2 | Athlete 3
Swim 50 30 40
Bike 70 90 80
Run 60 70 50

Which athlete should complete each stage of a future triathlon relay to minimise the total completion time?

QUESTION 11

Seallest Sown

Athlete 1 | Athlete2 | Athlete 3 Sovw K Tne “""‘3"“ e A\‘b‘"" STV
o ru.n ad svfllm 30| e 1o VS e P"°?e{\ Way ¥
(B) swim 5 bike gp run g, \ 20 anSwer Haig O\ues\*ow
@ | vieas| swimy| mng| iso< BUT dicect evalvakion oF
(D) swim g run 4, bike g4 200 o?.\-{m\g S quicker (cmel

possible) in Fuis
w(\'\uUf\'p\c c\oice C‘UGS*;O\/\

="minimie

In summer, New Zealand (GMT +12) uses daylight saving time, which is one hour ahead of New Zealand
standard time. Western Australia (GMT +8) does not use daylight saving time.

When it is midday in summer in New Zealand, what is the time in Western Australia?

WA $ 5 WewsS wewnind N7Z
(B) 9am
"2 noowrn — 5 hows = T am
(C) 3pm
(D) 5pm

QUESTION 12

Determine the distance between the two locations: X (18.7° N 15.3° W) and Y (12.4° S 15.3° W).

4 ' i

(A) 676 km (18.7+12.4>%111.2 <\ Sawe \ov%\\wo(c /

. D= W2 % Qwa. dist

(B) 701 km 3458.32 7Oy S
(C) 3336 km ﬁ\o’\-f-. amao o diskamee s

. 3458 km

\2.F + V24 as e
P

\oca oS

ol ol A

amAd  Souk  of €o(uauk-or.
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QUESTION 13

Determine the effective annual rate of interest for a two-year investment, for which the interest compounds
quarterly at 3.64% p.a.

(A) 3.67% [1+_0.c|4354]4_1‘ VSe Mo Folwole Eronn  Yg
. 3 609 Fovwwolae Book

0.03689988114 X use e vrate oS a dectvwna |
©) 7.28% (ol divicke by 100)
(D) 7.52% k divde twe p.a. rale \’JV' 4'//

‘o %e\— e o\uad-e(\vl cate

QUESTION 14
A non-causal explanation is most likely for a strong association between which pair of variables?

(A) atown’s child population and its number of schools TheSe ave

Situakions
(B) aphone’s hours of use and its remaining battery percentage where o
(C) the amount of bread sold by a bakery and its number of customers Cousel Covne A-' o
1S Wikely
‘ the number of cars at a petrol station and the height of the car drivers
QUESTION 15
The project network diagram shows a student’s morning activities.
S (OQ &‘b‘%\' 4
%,
wash face —
Start > > > Finish
charge phone listen to music! travel to school

Which statement is correct? ﬂ ackvilkies ace
(&) Only activities on the critical path are completed.
(BY" No activity is completed while completing another activity.
(€J  Less than half of the activities are completed before listening to music. exeach l‘1 Whal ¢

‘ Three activities are completed after packing their bag and before travelling to school.

6 of 6



Section 2

Instructions

Write using black or blue pen.

Questions worth more than one mark require mathematical reasoning and/or working to be shown to
support answers.

If you need more space for a response, use the additional pages at the back of this book.
— On the additional pages, write the question number you are responding to.

— Cancel any incorrect response by ruling a single diagonal line through your work.

— Write the page number of your alternative/additional response, i.e. See page ...

— If you do not do this, your original response will be marked.

This section has 10 questions and is worth 42 marks.

QUESTION 16 (3 marks)
Determine the time and day in Santa Cruz (GMT —8) when it is 2:00 pm Monday in Nagano (GMT +9).

Santaq Cruz is 349 =17 hows behind Nagawo.

A -\ -3

2 Fv\{_\& 2 PM/ U \'Lowv\/_\‘/ ﬂ P (\/\\'S \.5 SU\O\YC\C&'\'V\o\
™Mo ™"Mown Tues Tveg 11 Wou< S -

L4

PR i'\" \'S q t 00 PW\ oW\ SVV\ OkO\b'
i |

Do not write outside this box.

20f17




QUESTION 17 (4 marks)

Students responded to a survey about their travel time to school.

Travel less than 15 minutes

Travel 15 minutes or more

Total number of Year 10 students:

Year 6 students 11 6
Year 10 students 3 9
a) Determine the total number of students in each year level who responded to the survey. [1 mark]
Total number of Year 6 students: V4
\2

b) Justify the suggested association by comparing the percentages of Year 6 and

The survey results suggest there is an association between a student’s year level and their travel time.

Year 10 students who travel less than 15 minutes. [3 marks]
11, i

b4.17% o€ Year 6 Stucdents fvave) 17100

less Phaw 15 vmiaims  wheceaS 64. 70588235
[ ] B
3

L5°% ofF Neow O Svdenks krvave)  [12%700

eSS Pran 15 wming fo Schoo) . 25

T Sanificank difCecemce W
o)

(‘JQ(CQV\‘TOK%& (\\lea.{ (0 O/o XS
less Han el dwe Yeeo 6%)

§uo\a\es\-§ 16,V a$$oc:oux~;0\/\

\od'weevx \(ea( \evel aund &-fa\m\ ‘\'\'MC.

Do not write outside this box.

30f17




QUESTION 18 (4 marks)

A map of New Zealand is shown.

166° E 170° E 174°E
I T

Auckland\@

/g‘/‘ g Wellington

Christchurch

Greymouth

178° E
34° S
38°S
Gisborne
42° S
46° S

a) Name the location with coordinates (43.5° S 172.5° E).

Cwisk curc\y

[1 mark]

L Sovme \ekitvde,
b) Calculate the distance between Taupo(38.7° S 176° E) and Gisborne(38.7° S 178° E),

rounded to the nearest kilometre.

Anaglad diskance S \38- \k6 = 2°

N— [3 marks]
N

T
111

. 2Xcos(38.7)x2

Diskance = 1.2 ®* cos 338.3°%« 2

f\

L213.56...

173.5677226
K Make SURE Hhat

—
—

|34 Ko 0_0 neod sk KV’V\) Yo' colcu \akor (S

W DEGREES X

Do not write outside this box.
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QUESTION 19 (4 marks)

The table shows a store’s actual sales each quarter for two years.

Quarter 1 2 3 4
2023 sales ($) 8000 18000 94000 10000
2024 sales ($) 7500 23500 82000 12500

The average quarterly sales for 2023 is $32 500.

a) Calculate the average quarterly sales for 2024.

USixAs Ceplaces

e wneeok or ‘orackedts

[1 mark]
7500+23500+82000+
Ave. o‘uorjre((v! Sale is $ 3\ 215 2 2
31375
b) Use your result from Question 19a) to calculate the seasonal index for the third quarter. /3 marks]
L T
9400032500
Ratio of Q3 to A@S in 2023 = 2.39 2.892307692
¥ v w2024 = 76| 82000+31375
SeaSonal ivdex 1§ 2.613545817
. 2.6\ B %
2.8 + 2-61_ 2.%5 Ans+PreéAns
2 A 2
( 2.752926755
\ Ang aundk Ore An S
T (Shm’c 4-AV\SJ
afe awn Ca 'vJC«l to
USe Ko kwo ?«u\'ous
vesu ks wiXout
Couondh-obl  eqcoc
Do not write outside this box.
] Sof 17 ]



QUESTION 20 (4 marks)

To repay a $24 000 reducing balance loan at 5.4% p.a. compounding monthly, a person makes
a $557 payment at the end of every month for four years.

a) Write a recurrence relation for the amount owing, where 7 is the number of months. [1 mark]
S.-4
— -|— — -—
A"‘-H - Av\)‘ ( ‘ \Lx\00 55?—

Ae = 24000

b) Use your result from Question 20a) to calculate the amount owing after two months. [2 marks]
-— L] 'y
A, = 23 55| 24000
Ewnker Ab,‘\'\ag P“&ux-
[ ]
A'?, = 2 3 o qqq Q‘Q.S Valve ,O\Mo‘ ?-ress EXE 24 000
. . e Ewvter e fecurfence ” 5.4 :
.. O\VV\C)UV\“ oL\ g celakion Sy Ans [1+12nn]xAns—557
asS Aw awol ofess EXe
otrer 4+wo MO"‘&'\'\S o Gud Ay P 23551
. ° Press EXE owce wote .. 5.4 :
15 $23 099.%% o Eoad A (1++305)xAns-557
23 099.9795

¢) Use your result from Question 20b) to determine the reduction in the initial loan balance

after two months. [1 mark]
. vedovckion v balaw @ 1S 24000-Ans ’
$400.02 900. 0205

Ans  cowmes  in V\ow\o(v,
onNx ocso'w\,‘

Do not write outside this box.

. 60f17 .



QUESTION 21 (4 marks)

The number of customers for a new gym’s first four days of operation is shown.

Day 1 2 3 4

Customers 6 18 30 42

a) Provide a justified decision for whether the number of customers forms an arithmetic
sequence or a geometric sequence. [2 marks]

Tne  cushomer vuwlert have @ comavmnon Al€Cecence

b
7

ot 2 So +‘«a7 o an ayiametic Sequen (2.

b) Assuming the sequence continues, display the number of customers for the gym’s first
six days of operation in a scatterplot on the grid provided. [2 marks]

Number of customers

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and use the
additional response space at the back of this book.

Do not write outside this box.

. 7 of 17 .



QUESTION 22 (4 marks)

A $50 000 perpetuity earning fortnightly interest at 4.94% p.a

.a. provides a regular fortnightly payment
a) Calculate the fortnightly payment. [2 marks]
Fo\r-\-vn'o\\n—\—\V) PGP }
o 4as 4.94
= 50000 % —— =0000%7gpx28
= % 25 /’\ 35
\ W

you v e
p-a- wterest vate

oS a deC\wa\)yoo
\AOV\L V\C.Co& l—o

divvde by oo \

J
b) Calculate the perpetuity’s effective annual rate of interest as a percentage [2 marks]
2.6 Vor Y
444 > 4,94 1%
- —\- _S.98 |7 _
Lo = (I oo (1+10ixzs) 1
= 0.05059...- 0.05058127987
= 5.06°%,

Do not write outside this box.
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QUESTION 23 (5 marks)

The diagram represents a network of six electrical outlets (P—U) and possible locations for connecting
cables. Cable lengths are in metres.

Not to scale R VSing Prim's Maori Hapn:

‘S'\-cf\-'\vxs wil, QT
'aolo( WA M'\V\\V\AU‘V\/\
Qd%e, wa‘\s\q%s

QP, PU, QR, RT

a) Justify why a subgraph of the network that contains outlets P, Q and U and connecting
cables with lengths 4 m, 4.2 m and 5.8 m is not a tree. [2 marks]

Twese outless o  cables Forvmn o cucle.,

A Ycee does netk  conlean Cvlc\eS.

b) An electrician claims that all outlets can be connected using less than 25 m of cables.
Identify a minimum spanning tree to evaluate the reasonableness of the claim. [3 marks]

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and use the
additional response space at the back of this book.

Twe Mo Soanning free Sown~ avove Was (B
] J A

4 + 4.2 +3 4+ 6 +6.5 = 23.F ™

AS 232.3 s less Maay 25) e clatm 1S (eaSonable.

Do not write outside this box.

. 90f17 .



QUESTION 24 (5 marks)

The average weekly earnings for Australian workers from 2013 to 2023 are modelled by the least-squares

line equation y = 49x — 97 140, where x is the year and y is average weekly earnings ($).
The coefficient of determination, R?, is 0.997.

a) State the percentage of the variation in y that is explained by the linear relationship

[1 mark]
q q . 7’ °/o
b) Identify and interpret the slope of the least-squares line. [2 marks]
Sle pe = 49
1
Auskralias

owcrqc\e_ week\ﬂ e_arvuvxq wcreasee

\0\1 (QP\){‘OX\W\OL\‘CM) $ 4o per \{ear be&weew 20\% awd 2023

c) Use the equation of the least-squares line to predict the average weekly earnings in 2035

v = 41%2035 - 43140
= $ 2535

[2 marks]

PR T
49%2035-97140

2575
o Twe wodel predicks an averaqe weelkly Selavy
\ \) v |

of $2515 n 2035

Do not write outside this box.

. 10 of 17 .



QUESTION 25 (5 marks)

The network diagram shows the time (minutes) to complete each of seven activities in a project.

A, 12
Start
a) State the earliest starting time (EST) for activity D. [1 mark]
2F tmans
b) Determine the minimum time to complete the project. [1 mark]

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and
use the additional response space at the back of this book.

55 wiwnS

c) State the latest starting time (LST) for activity E. [1 mark]

LSt of E = 4F - 14 = 33 m™ming

d) Calculate the float time for activity G. [2 marks]

Float fiwme = LFT — EST — AT

" Floak ¥we f (= 5§5-2%3 -5

= 272 ™MinS

END OF PAPER

Do not write outside this box.
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QUESTION 1 (4 marks)

At various times of the day, a store manager recorded the number of customers in the store and the

number of open checkouts.

Time of the day
8 am 10 am 12 pm 2 pm 4 pm
Number of customers 6 10 22 18 14
Number of open checkouts 1 2 5 4 1

Use a scatterplot display of the data to explain how many additional checkouts should have been open
at 4 pm to be consistent with the data.

6 A
S .
@
3
5 .
<=
Q
5 ~
a 3
S X
° |
2 I
g 1 ® |
Z. \
]
{ [ 1 4
0 >
S 10 \S 20 (XS 30

Number of customers

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and use the
additional response space at the back of this book.

At 4 ow Haece wWewe 14 cushowers and | cleckook open .

WS debapoink wodd Nove more comSisrent with
We other daka '€ 3 checods ok been open .

oA,

As Such | 2‘ OLOQO&I"\"\'OV\Q\ CL\eckou&’S S\r\&u\o& howe opewne
> = \

Do not write outside this box.

. 2 0f 21 .



QUESTION 2 (5 marks)

number of years since the end of 2020.

n 1 2 3

83 600 71060 60401

A vehicle’s value ($) depreciates geometrically each year. The table shows the value, ¢,, where n is the

s no

Determine if the value at the end of 2028 will be lower than one third of the value at the end of 2021.

6\ = 33600 e
c = %3‘305_?0 = 0.935 0.85
oo Ew = %3660%0.83“—\
The Qukl of 2013 =) n=g
Eq = 836006 % 0.5 7
= 26%00.24 83600x0.857

ove Fuird o e 2020 value S

26 800.24458

B0 = 24866.6%

WAL ry

836003

=

as 26Q00.724 < 2H6(6.67

27 866. 66667

/(\/Q velve O«.‘\’ {’\I\Q ek ol CLOTE

1S less Hran owe Hacd of

e value of He end of 20721

Do not write outside this box.
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QUESTION 3 (5 marks)

Stormwater flows through a network of pipes from a source (A) to a river (E). The table shows the
maximum flow rate (L/sec) through each pipe connecting different parts of the network.

To
B C D E
A 32 38 — —
B — 12 — —
From
C — — 20 24
D — — — 20

An engineer will upgrade only one pipe to change the maximum flow from A to E to 45 L/sec.

Use a flow network diagram to determine the new maximum flow rate for the upgraded pipe.

Flow ou\- oC A 32429 =30

" Mo C: 294vL =20
Floeo ouy o C @ 204247 4%
Floco YO E :Toylé = &4

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and use the
additional response space at the back of this book.

Do not write outside this box.

. 4 of 21



cutvent tax. Clow Gonw N b E (s 44

To  waclecSe ‘ﬂow, He. CO\QC\C\'H bho In  oul
! |

oC C awd jute E wmosSt be M Cyreased

So CE wmusr VYe uQcL\)f&a(eo{.

AS on WnWCeesSe o L L/s (S needecl
C needds o be upé})rad(eo{ Cow~ 24 L[S
Yo 2559

Do not write outside this box.
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QUESTION 4 (5 marks)

Marli drives a round trip in which she leaves a storage warehouse, S, refills vending machines at four
venues, T, U, V and W, and returns to the storage warehouse. The tables show the distance (km) between
the locations and the number of vending machines at each venue.

Use a weighted graph representing the road network to calculate Marli’s total payment.

Road connecting locations | S-T | S-U | S~V |S-W | T-U | T-V | T-W | U-V | U-W | V-W
Distance (km) 3 12 10 9 4 7 5 8 2 6
Venue T U A\
Number of vending machines 2 3 4 3

Marli is paid $25 per vending machine and a driving allowance of 80 cents per kilometre based on the
minimum total distance for a round trip.

S

g 4\0
* s

\4
QAxbca g 3

Note: If you make a mistake, cancel it by ruling a single diagonal line through your work and use the
additional response space at the back of this book.

Do not write outside this box.

6 of 21




Swvovtest  cloSeh walle (S STVwWVS
LS \Qwa\\'\n 7S B3F4 4246 £\0=1725 km
<

\J\Onr\; VS (30\{0( 25 x $0.50 = 20 revel|

?\‘JS $25 ¥ (1243 +4+ %> = $300 rec;l\c\j

Do not write outside this box.
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QUESTION 5 (7 marks)

The diagram represents seven walkways joining five benches (A—E) in a park. Walkway distances are
shown in metres. The walkway between A and B is perpendicular to the walkway between B and C.

Not to scale
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Helen’s usual daily walk involves completing an open Eulerian trail beginning at A. On Tuesday, when
one walkway could not be used, Helen used the available walkways to complete a closed Eulerian trail
starting at A.

If Helen’s usual daily walk takes 17 minutes, justify whether she completed her walk on Tuesday in
under 15 minutes. Assume Helen’s walking speed doesn’t change.
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the car park.

QUESTION 6 (6 marks)

Fiore (F) and Goran (G) each hike for » hours along a track that joins a car park and a lookout. They both
start their hike at 10 am, but from opposite ends of the track.

+ Fiore’s distance (km) from the car park, F,, is modelled by F,, = 2n
* Goran’s distance (km) from the car park, G,,, is modelled by G, = 12 — 3(n —1)

When Fiore and Goran meet on the track, they both take a 30-minute break. They then hike together to the
car park, arriving at 4 pm.

Determine their hiking speed (km/h) from when Fiore and Goran finish their break to when they arrive at
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Do not write outside this box.
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QUESTION 7 (6 marks)

Two businesses, B; and B,, report their annual profit ($) at the end of each year.

Annual profit ($)

B, B,
2022 300000 250000
2023 500 000 280000
2024 400000 430000
2025 650000 550000

Evaluate the reasonableness of the director’s prediction.

Sown
S50 00O
+%0 090
330 000

\2L_ 00 0900

At the end of 2025, the two businesses merged into one company, C, and appointed a new director. The
director used the B, and B, data up until that time to predict that C’s annual profit reported at the end of
2040 would be more than $4 million.
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