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Section One: Calculator-free 35% (52 Marks)

This section has eight questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 50 minutes.

Question 1 (7 marks)

The vertices on the graph below represent nine pumping stations. The edge weights are the
times required to install new electrical cabling between the connected stations.

A 9 B 9.5 C
7.5 8.5
7 7.5 8
8.5 9
D F
8 9.5
7 7 9
G 6.5 H 75 ]
(a) Clearly show the minimum spanning tree on the graph. (2 marks)

A contractor charges $100 per hour to install the cabling.

(b) Determine the cost to install new electrical cabling using the minimum spanning tree.
(2 marks)

(©) A tenth pumping station Z is to be included. The time to install cable between Z and G
is 5.5 hours and between Z and E is 4.5 hours.

@ Use this information to add pumping station Z to the graph above. (2 mark)
(ii) If the new cabling is now installed using the minimum spanning tree that
includes Z, determine the extra cost of the installation. (2 marks)
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Question 2 (5 marks)

A sample of fifteen people were asked to take between 30 and 90 minutes to practice a new skill
and then their percentage error score in performing the skill E recorded against their practice
time T minutes. The results are shown on the scatterplot below.
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(a) Describe the association between T and E in terms of direction, form (or type) and
strength.
(3 marks)

(b) Estimate, to one decimal place, the value of the correlation coefficient between the
variables and hence determine the percentage of the variation in the error scores that can
be explained by the variation in the practice times for this sample. (2 marks)
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Question 3 (7 marks)

Graph M is shown at right.

@)

(b)

(©)

(d)

G F
Adding missing vertices as necessary to those below, draw graph M in the plane, to
clearly show that it is planar. (2 marks)
A B
L ] [ J
L ] [ J
G F
Show that graph M satisfies Euler's formula. (2 marks)

Graph M is semi-Eulerian. Describe two features of the trail it must contain to be classified
as semi-Eulerian. (2 marks)

Describe where an edge can be added to graph M so that it contains an Eulerian trail.
(2 mark)
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Question 4 (6 marks)

Annie, Bob, Chris and Denise have been chosen for the 4 x 50 m medley relay team in a
swimming carnival. A medley relay is swum by four different swimmers, each swimming one of
four different strokes. Their best times, in seconds, to swim 50 m freestyle, backstroke,
breaststroke and butterfly are shown in the following table.

Freestyle Backstroke Breaststroke Butterfly
Annie 33 43 37 38
Bob 33 44 37 37
Chris 34 43 37 38
Denise 34 42 38 37

(a) Show use of the Hungarian algorithm to determine which stroke each student should swim
so that the team completes the 4 x 50 m medley relay in the shortest possible time.
(4 marks)

(b) The record for the 4 x 50 m medley relay is 2 minutes and 31 seconds. If all the students
swim their assigned leg in their best time, will they break the record? Justify your
answer. (2 marks)
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Question 5

E

APPLICATIONS UNITS 3&4

(6 marks)

A linear model was fitted to datasets 4, B and C and the resulting residual plot for each model
shown below. Dataset 4 has a non-linear form whereas datasets B and C have linear form. It is
also known that the linear model, using a line of best fit, was incorrectly fitted to dataset B.
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(a) State, with justification, which residual plot is most likely to be derived from dataset A.

(2 marks)

(b) State, with justification, which residual plot is most likely to be derived from dataset B.

(2 marks)

(© State, with justification, which residual plot is most likely to be derived from dataset C.
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Question 6 (8 marks)

A directed subgraph of a distribution network is shown below. The vertices represent distribution
centres and the weight on each edge is the maximum volume of parcels, in cubic metres, that
can be transported from one distribution centre to another every day.

@)

(b)

(©)

P 42 A 20 B
> *—+ >

11

10

21

C éutX D C“ut Y Q

Determine the capacity of cut X and the capacity of cut Y shown above. (2 marks)

Determine the maximum volume of parcels that can be transported

(@ from centre P to centre C in a day. (1 mark)

(i) from centre C to centre D in 2 days. (2 marks)

Determine the maximum volume of parcels that can be transported from centre P to
centre Q in 5 days. (3 marks)
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Question 7 (6 marks)

Graph G is shown above. It represents a network of tracks between seven camp sites.

(a) State, with reasons, if graph G is a simple graph. (2 marks)

(b) For graph G, determine the length of the longest

(@ closed path it contains. (2 mark)
(i) open trail it contains. (1 mark)
(c) Explain why graph G is a semi-Hamiltonian graph. (2 marks)
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Question 8 (7 marks)

A project involves the completion of activities A to H, as shown in the following table. Note that
only three of the activity durations are shown.

Activity A B C D E F G H

Immediate - - A A B B | C,D,E| DE
predecessor(s)

Duration (weeks) 15 18 10
Float (weeks) 0 3 8 0 4 3 3 0

The minimum completion time for the project is 38 weeks.

(a) Construct an activity network to represent the above information, inserting a dummy edge

if needed. (3 marks)
(© List the tasks that lie on the critical path. (1 mark)
(b) Determine a possible duration for each of the activities C,D,E,F and G. (3 marks)
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