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QUESTION 1

(a) The following network shows the possible routes between a school and a gymnasium.

Using the network, calculate the maximum number of routes that a student could take
when driving from the school to the gymnasium.

Write the maximum number of routes in the box below.

school

O O O O

O——O——O——0

gymnasium

<

Maximum number of routes:

(2 marks)

(b) A student who is planning to drive from the school to the gymnasium needs to go via
the cafe. The cafe is shown on the following network.

Using the network, calculate the maximum number of routes that the student could take
when travelling from the school to the gymnasium via the cafe.

Write the maximum number of routes in the box below.

school

O O O O

o O ®

N
()
N

gymnasium

Maximum number of routes:

(2 marks)
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QUESTION 2

measure, as shown in the following table:

Garth is a farmer who raises chickens to sell for their meat. The chickens have minimum
daily requirements of protein, carbohydrates, and fats to ensure meat of optimal quality:
at least 20 grams of protein, at least 54 grams of carbohydrates, and at least 30 grams
of fats. The chickens should not consume more than 46 grams of protein each day.

Garth feeds the chickens a mixture of two types of feed: mash feed and grain feed.
The two feeds contain varying amounts of protein, carbohydrates, and fats per standard

Feed Type Protein Protein Carbohydrates Fats

(9 (9 9
mash feed 2 2 5
grain feed 8 8 3
Limits 20 (minimum) 46 (maximum) 30

grain feed (per standard measure).

below:
x=0
y=0
2x+8y =20

Write the three remaining constraints.

vw.theallpapers.com

Let x represent the amount of mash feed (per standard measure) and y represent the amount of

(a) Six constraints are used to model this situation. Three of the constraints are shown

(3 marks)



(b) On the graph below:

(i) add the missing constraint line for the minimum protein requirement. (2 marks)

(i) determine the coordinates of the two missing vertices and label (2 marks)
them D and E.

(iii) indicate the feasible region. (1 mark)

Chicken Feed Mixture

maximum protein

| carbohydrates ™\B (5.08, 1.54)

grain feed (standard measure)
<

mash feed (standard measure)

(c) If Garth runs out of mash feed, can he feed the chickens adequately with grain feed
alone? Explain your answer.

(2 marks)
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(d) The cost of mash feed is 12 cents per standard measure. The cost of grain feed is
23 cents per standard measure.

The objective function for the cost of the feeds is C =0.12x+0.23y.

(i) Complete the following table.

Vertex Label Vertex Cost
A (23,0) $2.76
B (5.08, 1.54) $0.96
C (3, 5) .
D _
E

(3 marks)

(i) State (in words) the combination of feeds that should be given to the chickens to
minimise daily costs.

(1 mark)

(e) New scientific research indicates that the minimum daily protein requirement of chickens
is 30 grams. The new constraint is shown on the graph below.

Chicken Feed Mixture

maximum protein

‘| carbohydrates minimum protein

grain feed (standard measure)
9

mash feed (standard measure)

(i) Indicate the new feasible region on the graph above. (1 mark)

vw.theallpapers.com



(i) Tick the appropriate box to indicate the dietary requirement that no longer affects
the combination of feeds given to the chickens.

Protein D

Carbohydrates D

Fats D

(1 mark)
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QUESTION 3

A company decided to improve a product and redesign its packaging. To do this efficiently
it was necessary to produce a plan for the task.

The following separate jobs, their completion time (in weeks), and prerequisites were

W

=
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D
4
start E
1
C 5
A
6
Minimum completion time: weeks

identified:
Job Description of Job Cor_lrwlpletlon Prerequisites
ime

A Improve product 6 -

B Redesign packaging 2 -

c Order and receive components anq materials 5 Aand B

for product and redesigned packaging

D Create improved product 4 C

E Make up redesigned packaging 1 C

F Test and collect feedback about product 4 D

G Test and collect feedback about packaging 2 E

H Prepare a marketing strategy 9 E

J Complete minor changes to packaging 1 Fand G

K Present final results to Board 1 Jand H

(a) Using the following network diagram:

(i) draw the position of job B on the network diagram. (1 mark)
(i) complete a forward scan. (1 mark)
(iii) complete a backward scan. (1 mark)
(iv) find the minimum completion time for the task. (1 mark)

Write the time in the box below the diagram.
(v) mark the critical path on the network diagram. (1 mark)

R

finish




(b) (i) Using the following network diagram, show that 1 week would be saved if the
preparation of the marketing strategy (job H) could begin straight after job A.

finish

(2 marks)

(i) State the significance of the difference between the earliest and latest starting
times for job G.

(2 marks)
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QUESTION 4

A telecommunications company needed to upgrade its copper wiring system by replacing
some of the connections with fibre optics.

The diagram below shows the lengths (in kilometres) of the current wiring system between
exchanges (nodes A to |):

(a) Show the minimum spanning tree on the diagram above. (2 marks)

(b) Assume that the minimum spanning tree represents the upgrade needed for the wiring
system.

Find the minimum cost to upgrade the system if the fibre optics cost $100350 per
kilometre.

(2 marks)

(c) The company’s communication hub is located at exchange D. No exchange should
receive a signal through more than 15 kilometres of fibre optics, as signal quality
weakens over distance. The minimum spanning tree shown in part (a) does not meet
this requirement.

(i) Identify the problem with the minimum spanning tree in part (a).

(1 mark)
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(i) Suggest a reasonable solution to improve the signal.

(1 mark)
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You may write on this page if you need more space to finish your answers to Topic 5.

Make sure to label each answer carefully (e.g. ‘Question 4(b) continued’).
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