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TRINITY COLLEGE

Year 12 Mathematics Applications
Test3 2019

Section 1  Calculator Free
Graph Theory

STUDENT’S NAME: Qolutons

DATE: Wednesday 8" May TIME: 30 minutes MARKS: 31
INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

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

1. (3 marks)

Given that the following graph is bipartite, re-draw the graph as a more obvious bipartite graph
and list the two groups of vertices.

A B G
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2.

(3 marks)

(a) A planar graph has 11 regions (faces) and 15 edges, how many vertices does it have? [2]

N+ F - = 2
E + 1 =I5 = A& 7

V= ¢ 7/

(b)  How many edges would a complete graph with 4 vertices have? [2]
g 1 bk < 3 S/
#a
(3 marks)

Draw a simple, connected graph with 7 vertices and 7 edges, where one vertex has degree 3 and
five vertices have degree 2.

[ v
F § -

J (L?,%‘-‘CQ'S Coﬁtcf
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(7 marks)

The adjacency matrix, F, above represents a planar graph with four vertices.

(a)

(b)

(©)

(d)

L = 0 o

Draw the planar graph in the space below.

The number of regions (faces) on the planar graph is:

1

O R S
0 2 1
0 1 1
1 0
1 1 0

P

.

L,

List a circuit which is a subgraph
P-s-Q-R-P
other

or

Verify that the network satisfies Euler’s rule.

V
L

+

1,

Correct  answer

Q

[3]

[1]

(1]

[2]
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(8 marks)

A canal system divides a city into six land masses connected by fifteen bridges as shown in the
diagram below.

(a) Draw a planar graph to represent this map. [3]

-

1/

- Pef error

(b) List the degrees of each of the vertices [2]

Vertex A B & D

Degree
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(c) State, with reasons, whether or not this graph has: [2]

(i)  an Eulerian circuit

NO,/ all verbices do not have

& .
oL eveN OLCﬁ rec . Cannct

Cdec oNce and  return o Sfcuvt'mj /)o/'/lé,

C()M/O (0/66 &/@:j

(ii) an Eulerian trail.
e &
Nes 2 odd vertices

(d)  Listatrail of length 4 fromE to F [1]

Eﬁ E’D’C’A’F
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(8 marks)

A game is played at a school camp. The students have to run over a series of tracks (such as the
tracks shown in the diagram below) from one point to another, running over every track exactly

once.
A M /—\y
T
L
R
(a) Explain why the game is not possible on the set of tracks above, [2]

Thee are  tMore than 2 odol
\/@rh LS . L\/Ou,(d have bo l\é/ﬁewé an.

Qdﬁ e ( Hacks . 4

(b)  Draw one more arc on the graph to enable the run [1]
E@ MY or any 66136 joint Y‘ﬁ 2 odd verfices
(c) State the start and finishing points of the run [1]

‘F or CLC(C{,—“ ;’L\C] .L/ t Y . S téh"t A
Enidh R

(d) State the mathematical term used to describe this run [1]

Fulerion Trail

(e) Is the network that represents the original set of tracks a complete graph? Explain.  [2]

A/O, @ve/mj vertex s not CDflr‘/?ﬁ(;{éeJ

to Q»uoj o thher \/arfax,. /
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Year 12 Mathematics Applications

Test 2 2019
Section2  Calculator Assumed
Graph Theory
STUDENT’S NAME: Selutions
DATE: Wednesday 8" May TIME: 20 minutes MARKS: 18
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this

assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.
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7.

(5 marks)

Consider the directed network below.

E
c
4
(a) Construct the adjacency matrix ‘M that corresponds to this network. [3]
A B ¢ D E
A[O 2 1 20 v
T Rl2 20 10
- - oS or
el b L pe er
DIl | 2 0¢p
ELO | | 0 Of
(b)  The matrix M 3 is shown below. Explain what this matrix represents. [1]
A B C D E
A [20 31 16 28 4] o Ly@/ o 3-stac
B |28 34 17 27 4 N { aﬁc'
M= C |18 16 6 21 6 rontes  (etween
D (16 25 20 14 1 |
E |7 14 10 8 0] Ver b es
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(4 marks)

The diagram below shows a network of roads between five towns. The numbers indicate the
distances, in kilometres, that are travelled between connected towns.

Diagram not to scale

Williston
A
160
20 Peoria
m 80
80 Yorkton
Barter
Brodie followed an Eulerian path through this network.
(a) Which towns did he start and finish at? [2]
[)) Or t el ) PQO ma
(b) What distance did he travel? [1]

TEQ Kk

Chelsea will follow a Hamiltonian path from Barter to Yorkton.

(c) What is the shortest distance she can travel? [1]

400 km
(B-C-wW- P-¥)
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(10 marks)

For a group of friends living in close proximity, a line between their names indicates that the
friends have both visited each other’s house. A directed line indicates that only one friend has
visited the house of the other.

For example: Nathan — Timothy, indicates that Nathan has visited Timothy’s house but
Timothy has not visited Nathan’s house.

In this network:

(a)

Scott

Ryan and Martin have visited each other’s houses

Ryan has visited Scott’s house

Scott has visited Victor’s house

Sam has visited Martin’s house

Victor has visited Martin’s house

Victor and Peter have visited each other’s houses

Liam and Peter have visited each other’s houses

Liam and Ryan have visited each other’s houses

Victor and Sam have visited each other’s houses

Adam has visited everyone else’s house but only Liam has visited Adam’s house.

Complete a directed graph to indicate the above relationships. [3]

Ryan 7 Martin

Victor

Peter Liam Sam

Yo

cl ()(/( errol
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(b)  Ryan needs to deliver a book to Sam. If people can only visit houses that they have
previously visited, list two different paths that Ryan could use to pass the book on until
it is received by Sam. [2]

ﬂ*jaf\ - Liann - Adam - Sanm

MCU’\ - Scott - Victor - BCU'\/L

(c) Describe the path with the least number of connections between Peter and Scott. [2]
f'ﬁfjff/‘r - Liom - AO(O,V") = SiCe r){,
O &

P-@EU’ - Lr(;u/‘/? - f‘zxj&"\ = jccf%

(d)  Scott is writing a birthday card for another friend (not included in this network) and he
would like each of the friends in this network to sign it. Describe the most efficient way

of passing the card on to each person’s house such that each person is required to make
no more than one visit to another house. [3]

Seott = Victor = Saw 2 Martin - R\jcm = Liom
{
Aclar
!
OR  students can Peter
QNSwer willy  this Vord
bl h,-ﬁu(,'ﬁu#ed

on tL.L ny(wor/&
(re - dfaw">

o Fc/

error

(odxu ansSevers /7035/’(}[&)
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