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12 APPLICATIONS TEST 2

CALCULATOR FREE 2023
Question 1 (6 marks)
The table below shows the canteen purchases of three friends.
Sausage Roll Vegemite Scroll BBQ Pizza Prime
(S) V) B) P)
Matt (M) o v v v
Tom (T) v v v
Damon (D) v v
(a) Represent the information above as graph G that is clearly bipartite. (2 marks)
g Vv B P
S all wbrees marked,
with dof labelied
Jall ed ges coneck
M T )
(b) Is graph G a complete bipartite graph? Justify your response in the context of the question.
(2 marks)
No .. Tom and, Damon will nawd fo purcha e
all  items Gfbr ?m/l\ b ko ke a Comp lefe bipertife ?m/;L .

/ stakes o
\/vaf/’kb& /‘EdSoiu‘r? n confext-

Graph G can be drawn as a planar. Determine, with justification, the number of faces graph G

(©)
e (2 marks)
= 2 4 o
h j - 1 \/S%bsﬁh‘zhﬁ ve T
1 -2 =2 and e= q b fha
Uc?b\!tﬁcw

7

P

V' solwes &r i fﬂua
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CALCULATOR FREE 2023 12 APPLICATIONS TEST 2
Question 2 (5 marks)

The statements in parts (a) to (e) of this question relate to graph H shown below. For each statement,
state whether it is true or false and support your answer with a clear justification.

By

2 D
(a)  Graph H is a simple graph. (1 mark)
Fa/,Se, /'zL confarns @ /oo,o at pertex F oo
V 9fates j’a/&e ardl munfions tha [oulo
(b)  Graph H is planar. (1 mark)
WM/ ?raPL H can be redrAun oy f/auar.
/s fakes frie amel nunhons that it can be

redrtivne A 7 [anor
(© Graph H has a bridge. (1 mark)

//b’bUZ, vorfex  BF is a4 /7/75{32
‘/5'('11{{; frne  arel Menfions Mﬂ( 6= -

(d) Graph H has 5 even vertices. (1 mark)

False , 1t has 4+ even wvedrces

V Shafes False andl menfrom ¥ even werfrees

(e) Graph I, shown below, is a subgraph of graph H. (1 mark)
B

False, Qo{jg, BD ja ﬁ--mfk #
on[y haS one Qdée

\/SMRJ \}[L(i){ A Wlﬁ&lt{i f’lxb\,
o extro U(’? Y " ‘,c}{aplv T fhef

. - . » H Page 3 of 6
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CALCULATOR FREE 2023 12 APPLICATIONS TEST 2

Question 3 (9 marks)
The network below shows the time taken, in minutes, to travel between locations in Trinity College.

Sports Centre

Canteen

Year 12 Area

Student
Reception

Rowing Shed

Mann Oval

Toby arrived late to school at 9:45 am on a Tuesday and after signing in at student reception, needed to
put his belongings away into his locker in the Year 12 Area. Since he is already late to class, he will
need to take the shortest path to get there.

(a) Determine the required shortest path and minimum time Toby should take from Student
Reception to his locker. (3 marks)

Shudent Roception — Laneen — Gioney Hall — Rauiieg Shud = V12 Ao
/2 minufes Vshows clear ‘wvr)cn/ﬁ o gaple
V iy vorved shorfest par I
J statey 1L Minufes

(b) Determine how much time Toby would add onto his journey from Student Reception to his
locker if he needed to make a stop at Mann Oval after visiting the Canteen. (2 marks)

342+ F 4L H] = b wnufes

* he adds 4 minufes

o \/L‘a{aula{ts five faktn

o7 Clates mmutt)-
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CALCULATOR FREE 2023 12 APPLICATIONS TEST 2

After accessing his locker, Toby makes his way to his Period 2 Physical Education lesson at

Mann Oval.
Sports Centre

Canteen

Year 12 Area

Student
Reception

Rowing Shed

Mann Oval

(c) Determine the earliest time that Toby can arrive to his Physical Education lesson if he needs to

make a stop at the Sports Centre first. (2 marks)
S hadint /QQLLpﬁon ~ locker = 9 57 am
q:57 + J min - (0. 08 am

Jealeulaks 10 mminkes
J shaks (0:0Gamay excliest e
(d) Toby realises that he left his hat at the Student Reception when signing in. He checks his diary
to see the bell times (provided below). Will Toby be late to his Physical Education lesson on

time if he is to retrieve his hat first? (2 marks)
Secondary School
PERIOD = MON,WED & THURS | PERIOD TUESDAY PERIOD FRIDAY
8.25am FIRST BELL
Pasg’:i:a'e 8.30 - 8.40 (10 mins) PCG Period = 8.30 - 9.20 (50 mins) Pasgf’j&gare 8.30 - 8.40 (10 mins)

Period 0 8.40 ~ 9.24 (44 mins)

Period 1 8.40 — 9.35 (55 mins) Period 1 9.20 — 10.10 (50 mins) Period 1 9.24 — 10.08 (44 mins)
Period 2 9.35 — 10.30 {55 mins) Period 2 10.10 ~ 11.00 (50 mins) Period 2 10.08 - 10.52 (44 mins)
Recess 10.30 — 11.00 (30 mins} Recess 11.00 ~ 11.30 (30 mins) Recess 10.52 - 11.22 (30 mins)

7:57 oam/ afF (oc ker
q:57 + & +5 = 0.4 am

\

, | mufes
Ves, he will be lak by % m'nf o
' calculates raw acnved
Ame (o 4 am
V Stk yes . Page 5 of 6 17(—



CALCULATOR FREE 2023 12 APPLICATIONS TEST 2
Question 4 (6 marks)

Graph J shown below represents the direct flights between 7 cities labelled A — G.

A B C

[ L g R —

(b) List the vertices of the longest cycle in graph ] starting at vertex B. (2 marks)
588 o BEDE Y Uma g
“ & /if_k;AeL/l 1{\(;/'1)( B
(c) Explain whether graph J is a Hamiltonian graph. At eud S(2 marks)
No it /s nef ,as I Adpes not tontain g S staks e
cailtnians Cqie and i€ 5wt possible Y P - E
fo include wrery veotex wthout  Mpefifion. ;);uwfr f'mFa';"s.qu
fo of pepest
(c) A new direct flight is to be added between two cities. With the addition of the new ﬂig}bl’ty:;g?a%ﬁ

] will be a semi-Hamiltonian graph. State all the possible pairs of direct flights that can be
added. (2 marks)

| AC / A Q] AD ) CG and. (D /stﬁhJ e L'O/VLO;L{*j

V Steles el amcd/[y_

END OF QUESTIONS
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-

YEAR 12 Test 2, 2023
MATHEMATICS Section Two: Calculator Allowed
APPLICATIONS Sequences II and Networks
STUDENT’S NAME:
DATE: Thursday 4" May TIME: 25 minutes MARKS: 26

ASSESSMENT %: 5
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: 1 side of an A4 page notes, Classpad, Scientific Calculator and Formula Sheet

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

Question 5 (3 marks)

Consider the adjacency matrix below showing the direct paths of cities A — B.

A B CD
A0 2 00
B2 0 11
C|0 1 01
plo 1 2 1]
(a) Draw the connections represented in the matrix above as graph K. (2 marks)
A B ,
‘ v comect Hop "
V' tontains /(7.0/)
and, (lfil)“({ i on
c ve sk Ch D
(b) Is graph K a simple graph? Justify your answer. (1 mark)

No, (¥ ontans a /eoof and. m"‘(Hf’lL @(j“_
/S Stafty wo aM J’L‘“h“f’:}:s
/'7\‘_?] ,‘fy\m/iia’mfj Fh- ,Cm,f

or mulh /m edde) )
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CALCULATOR ALLOWED 2023

Question 6

12 APPLICATIONS TEST 2

(8 marks)

Matrix M, shown below, represents the road connection between suburbs in a particular city.

(a)

(b)

(©)

(d)

A B C D E
A10 01 0 0
BlO 0 1 0 1

M= ¢/1 1 0 1 0 M?
pl1 0 1 0 1
E|0 1 0 1 0

WO 0 W

A
1
1
0
1
0

o N O N~ I
NO WO O 0O

o NN o o o~ T

‘NONOO\M

If a network is to be drawn from matrix M, will the network be directed or undirected? (1 mark)

dj recteol V sftaks

Airechd

State the value of the element in row 2, column 2 in matrix M and explain its significance.

m = 0 . / §‘f’t‘\f63 o

22

(2 marks)

Tt are B walks ajj/u«.jf&/ | At o O‘Nm B s B

Statts O
0

One waa‘ S Shtes |

walks fways
. & to .Y
Determine the number of ways to travel from suburb C to sub

)

usmg  oax step ( le-grl

urb D using a walk of length 1.

(1 mark)

Determine the number of ways to travel between suburb A and suburb D using a walk of

length 2 starting at either vertex.

Twvo Wy s - V' sfates 2

(1 mark)

The mayor of the city decided that each suburb needs to be connected to every other suburb.

(e)

State the terminology associated with the situation that the mayor has proposed and hence,
decide how many road connections there will be in total.

A éomplLR ﬁ'm{))”

6(5»1): 5X4% _ 4o
2 2L

10 road connechons -

S oubshtukes n=5 mh

Vv solves ORJ

(o

(3 marks)

V. sfalty onplete Cl}/mfl»

n(n-)

Lennecfiond
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CALCULATOR ALLOWED 2023 12 APPLICATIONS TEST 2
Question 7 (6 marks)

(a) Consider the graph below.

(1) State, with justification, whether the graph above is Eulerian, semi-Eulerian or neither.

: . (2 marks)
neither . I ooes wot confaurn. an Eulenan

~ S shiss etk
tral  and it 1S ol ,ooss,ba fo trave( Stat4s

S anfows a7t
2! With owt re eafr eolges . Aoes ot Lgyﬁgfu A
rery g pEtd g Epliran fai] or

.. has odd digres
(il)  Draw one edge on the graph above so that it becomes semi-Eulerian ancf does not o (a?ﬂu

contain a bridge. (1 mark)

\/ d,{};’{,,;v'ﬁ CJ/’T@L/E Qo{/ﬂ >

(b) Consider a connected undirected graph, K, which has the following features:
e It is semi-Eulerian.
e It has 4 vertices.
e It has only 2 pairs of vertices each with identical degrees.

e The vertices which are not identical has a difference of 3, where the degree of the
odd vertices is larger than the even vertices.

e The sum of the degrees is 4n + 26.

With mathematical justification, determine the degrees of each vertex in graph K.

Let the degree of the even vertices be 2n. (3 marks)
Qn + An + An#3  + aAnfd = 4y f 26
/ ‘Naks A % “u@ﬁa;v
o L Bn Fb = UYn {24
Efo.f § UM V(Y HHe (@U/qrw)
o : bn = 20
S SplnS LZ(l‘(,'U"Lh\U-'\
; n =5
v Stefes dsgru of
oathe  verfex . The werfices howe o OCQ?»'&(, 1} o, (0, 13 ond 13 .
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CALCULATOR ALLOWED 2023 12 APPLICATIONS TEST 2
Question 8 (9 marks)

Luca’s car has an oil leak. At the start of the week, he notices that the oil level has decreased by 35%,
so he adds 550 mL of oil to combat the situation. His car has a maximum oil capacity of 5 L. Luca
produced the following sequence to represent the amount of oil his car has at the start of each week, in

mL:
TTl+1 = aTn + b, TO = 4200

(a) State the values of a and b. (2 marks)
» 1 = 0%
a= 0.45 anl b= 550 v
v b = &5
(b)  When does the oil level first reach half of its maximum capacity? (1 mark)
T, = 26582
A At fh stact o] week 3
T3 = 2293 .3 / Stafes stack j wetrk 3 .
(c) Describe, with mathematical justification, what is happening to the oil level in the long term.
. , _ 2 marks)
It /s aacreas//ﬁ and. /\eaduwj a Sﬁeqog/ (
State of B4 L V States  Auireasivg
J Stakes reahe Skody stk
o ISTI ¢ L
(d) Calculate the amount of oil that needs to be added at the start of each week for Luca to always
maintain 75% of the maximum oil capacity. (2 marks)
©.75 x 5000 = 3750 V. calenlafes . 3759 mL

p.35 x 3750 * 1212.6 mL VY Caleulafes 1312-5mL

(e) Given that Luca decided to instead, add 1.8 L of oil at the start of every week, can the recursive
sequence Luca produced continue indefinitely? Justify your response mathematically. (2 marks)

No , id hy adds 1.8 L ety week, e oil
Gvel i s o will nerease and  reacl. a S'Lew{ﬁ

Statc &7 51429 L e;{.(,cwl)vﬁ Ha  moximum
S Stifes no

cagaaty . ‘ ‘ o
Mf l’ﬂ o @l/?”af'u g[-e(;@(/jv (AR
END OF QUESTIONS ex el d§ maximum ol ’
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