



Conditions:
Calculators may be used in this closed-book assessment.


Time allowed is up to one school period.

Milford Pass National Park

Milford Pass National Park is a national park in South Island which has several Department of Conservation huts that are linked by tramping tracks. The geographical relationship of the towns is shown below in the diagram. The outer ring is the boundary of the park.
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The distances between the huts in kilometres are shown in the following table.
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1 Uncle Jim wants to tramp from Ace hut to David hut. What is the distance of the shortest route between these two huts?

2 Two trampers would like to walk all the tracks in the park without repeating any track, although they are happy to visit a hut more than once. They would like to start at Ace hut and finish at Gum hut. 



Is this possible? Explain your answer.

3.
The Department of Conservation decide to close some tracks because the environment is very fragile, but they wish to leave a network of tracks so that it is possible to travel from one hut to any other. 
a) 
Which tracks should they leave open so that the minimum length of track   will be needed? 
b)   
What is the minimum length of track needed? 
3 A local college agrees to maintain the track between Gum and Happy huts as a conservation project. They visit the track once a month and complete the same tasks every month. The tasks and the time taken to complete each task are given in the table below.

	Task
	Time (hours)
	Must follow tasks

	A Maintain edges of track
	4
	F

	B Trim saplings
	9
	C

	C Cut damaged branches
	6
	NONE

	D Thin trees
	4
	C

	E Put rubbish on truck for removal
	2
	D

	F Regrade track with gravel
	10
	NONE

	G Clear up
	3
	A,B,E


a)  
What is the minimum time that the project can be completed in? 

b)  
What order do the tasks need to be completed in if the project is to be   
 
completed in the minimum time?
Unit Standard: 5249v3 – Use networks to find optimal solutions to problems

Milford Pass National Park

Sufficiency: Question 4 and two of Questions 1,2,3 
	Situation
	No.
	Evidence
	Judgement

	Shortest Path
	1
	Shortest route AEGD
Minimum Length 99
	Require both correct path

And minimum Length

	Traversibility
	2
	No it is not traversable.

0 odd (if returned to starting point)
2 odd (if not returned to starting point)

The network is only traversable if it has 0 or 2 odd nodes.

There are four odd nodes in this network
	Answer required with justification.

Must mention condition for traversability.

	Minimum Spanning Tree
	3
	Lines as in diagram below


[image: image2]
Arcs:  AE, BE, CF, FG, GD, GH

Minimum length track = 170 km
	Require both correct links and minimum length of track

	Project Management
	4
	Minimum time is 18 hours 

The critical Path is C – B – G

	Require both correct

Order of tasks and minimum time for completion of project.
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