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	Instructions to Candidates



	1.
Attempt ALL FIVE questions

2.
Marks for each question are shown in brackets

5.
Calculators are permitted

4.
This is an OPEN BOOK examination



Conduct in examinations
Examination procedures

· Students will be allowed a designated reading time prior to the published starting time for the examination.

· No writing in the examination booklets is permitted during the reading time. However, during this period students may complete attendance slips, make notes on loose-leaf paper provided, and fill in details required on the front cover of examination booklets.

· Every student shall fill in the attendance slip where provided. Students will display their student identification card, or an alternative form of photographic identification acceptable to the invigilator. Students who are unable to provide such proof of identity will be permitted to proceed with the examination but will be required subsequently to provide proof of identity. Students holding an ENTEXT card or Access Plan should display the ENTEXT card or Access Plan in addition to their identification card.
· No student shall commence writing answers until authorised by the chief invigilator. All students shall cease writing when instructed by the chief invigilator. At the conclusion of the examination all students shall remain seated until all examination booklets have been collected.

· No student will be permitted to enter the examination room more than 30 minutes after the published starting time.

· No student shall leave the examination room before 30 minutes have elapsed from the published starting time or during the last 30 minutes of any examination.

· After the published starting time a student may leave the examination room temporarily only with the consent of the chief invigilator, and shall be adequately supervised during this period.

· Any student who wishes to leave the examination room, except temporarily, must hand to the invigilator all examination booklets. The invigilator must endorse the booklets as correctly identifying the student.

· A student must not take into the examination room any books, dictionaries, calculators, mobile telephones, personal digital assistants, notes, or other documents, devices or personal items except those specified in the Course Information Booklet (see clause 5.4 c) and authorised by the examiner.

· During an examination no student shall speak to or communicate with any other student.

· During the examination no student will give to or receive from any other person any form of assistance, academic or otherwise.

· No student shall bring into, or remove from, an examination room any examination answer booklet or examination attendance slip.

· Where a student is disrupting the examination, the student may be summarily dismissed from the examination room at the discretion of the chief invigilator.

· Exceptions to the above procedures may be made only with the prior approval of the Director: Student and Academic Services.
Breaches of examination procedures

· Any student who breaches these examination procedures will be guilty of misconduct.

· If misconduct is detected, the invigilator will inform the student at the completion of the examination that the misconduct will be reported.

· The invigilator will document the incident using the Incident Report proforma, and will provide a copy of this report to the Head of School/Dean: Whyalla responsible for the course, within 5 working days of the incident. The Head of School/Dean: Whyalla will investigate the incident.

· Where the Head of School/Dean: Whyalla concludes that no misconduct was involved, no further action will be taken and no record of the investigation will be placed in the student's file.

· Where the Head of School/Dean: Whyalla concludes that the action of the student was an example of inadvertent misconduct, the student will be counselled by the Head of School/Dean: Whyalla, and a note to that effect will be placed in the student's file.

· Where the Head of School/Dean: Whyalla concludes that the action of the student constitutes deliberate misconduct, the Head of School/Dean: Whyalla may determine that the appropriate penalty is the first penalty specified in clause 9.28 below. 
If the Head of School/Dean: Whyalla makes such determination and if the student admits to misconduct and agrees to imposition of the first penalty specified in clause 9.28 then:

a the Head of School/Dean: Whyalla will prepare a written statement using the proforma (Investigation Report - PDF staff access only) setting out the findings on the facts, referring to the evidence or other material on which the findings were based, noting the student's admission of misconduct and setting out the penalty imposed, the reasons for its imposition, and the student's agreement to its imposition.

b the Head of School/Dean: Whyalla will, within 10 working days, provide a copy of the Investigation Report to the student, the relevant Pro Vice Chancellor, the Head of School/Dean: Whyalla, the Division Manager and the Director: Student and Academic Services; and

c a copy of the Investigation Report will be retained in the student's file and the Head of School/Dean: Whyalla will issue a reprimand to the student.

· Where the Head of School/Dean: Whyalla concludes that the case involves deliberate misconduct and either:

a the student does not admit to misconduct; or

b the student does not agree to accept the first penalty prescribed in clause 9.28 below; or

c the Head of School/Dean: Whyalla or the student believes that the first penalty prescribed in clause 9.28 below is not appropriate; then the Head of School/Dean: Whyalla shall establish a formal inquiry.

QUESTION 1

(a)
Describe the general characteristics of a link congestion function.

[4 marks]

(b)
The original Davidson congestion function is
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Explain the physical meaning of the parameters in the function. What are the advantages of this function over other functional forms, such as the FHWA function? What are the disadvantages of the Davidson function as shown here?

[6 marks]

(c )
Explain the expected differences between assigned link flows computed on the basis of:

· an ‘all or nothing’ assignment

· ‘equilibrium’ assignment using Wardrop’s second principle

· ‘equilibrium’ assignment using Wardrop’s first principle

· ‘equilibrium’ assignment using Jewell’s principle

[10 marks]
QUESTION 2

(a)
What is a minimum path tree? 

[4 marks]

(b)
What are three main applications of minimum path algorithms in transport network analysis and travel demand modelling?

[6 marks]

(c) Describe a major difference between Dijkstra’s algorithm and Moore’s algorithm for minimum path calculations.

[3 marks]

(d) In an application to build a minimum path tree in a network with 300 nodes, the Dijkstra algorithm stops after 298 iterations. What would be the reason for this?

[4 marks]

(e)
What would be a major limitation of the use of the tree building algorithms for minimum path calculations in regular street networks (e.g. based on a rectangular grid layout)?

[3 marks] 
QUESTION 3
(a) Describe the following methods of estimating trip generation rates:

· regression analysis

· category analysis

Under what circumstances would you use each of these methods?

[8 marks]

(b) Consider the following table of trip generation rates (trips/household/day):

	Adults per 
	Vehicle ownership

	household
	0
	1
	2
	( 3

	1
	2.1
	2.7
	2.9
	2.8

	2
	3.8
	6.1
	7.4
	11.4

	( 3
	6.0
	8.4
	9.5
	12.0


What type of trip generation model is this? How many trips per day are made by a household with three adult members and owning one vehicle? How many trips per day are made by a household with two adult members and owning two vehicles?

A residential suburb has a population distribution as shown in the following table. If ten per cent of all households have no vehicles, 60 per cent have one vehicle, 20 per cent have two vehicles and the rest have more than two vehicles, estimate the number of trips produced per day in this suburb.

	Adults per household
	1
	2
	3+

	Number of households
	150
	500
	50


[12 marks]

QUESTION 4
(a) Explain the following terms, as used in modal choice modelling:
(i) generalised cost of travel

(ii) utility function

(iii) zonal logit model

(iv) individual choice logit model

(v) captive traveller

[10 marks]

(b)
Consider a three-mode choice situation for a commuter who can travel to work by car, by bus or on foot. Assume that travel choices are described by the multinomial logit model. The utility functions for these three modes are as follows:
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where: Ti is the travel time in minutes by mode i and Ci ($) is the travel cost by mode i. Assume that the commuter is faced with travel times of 5, 15 and 20 minutes for the car, bus and walk modes and her out of pocket travel costs are $1.20 for car and $1.00 for bus. What is the probability that she will walk to work?

[10 marks]

QUESTION 5

(a) Describe the procedures of CUBE network input.

[10 marks]

(b)
Describe the procedures of conducting CUBE modelling.

[10 marks]

END

If you are required to use a calculator, please note the make and model here:
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