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Year 4 Semester I1
SEMETSER END EXAMINATION
Modelling in Transport and Logistics - MOTLO0310

e This paper consists of EIGHT questions on SIX (06) pages.

¢ Answer FIVE Questions including Question 0L

¢ Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

e Write legibly.

Date: 2020.09.20 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)
Paris; the 15 Minute City

Since 2014, city of Paris has barred the most polluting vehicles from entry, banished cars
from the Seine quayside and reclaimed road space for trees and pedestrians. Now,
battered hard by enduring Corona crisis, Paris wants to go one step further and remodel
itself so that residents can have all their needs met—be they for work, shopping, health,
or culture —within 15 minutes of their own doorstep with Hyper-proximity model.

a) Explain the urban transport challenges in post-covid-19 era due to a combination of
enduring economic crisis, changing work habits and behavioral shift with examples?

(06 Marks)
b) Elaborate on how new transport policy approaches in post-covid-19 era should tackle
consequences on public health, evaluation of how economic stimulus plans could
maximize social, health and climate co-benefits.

(07 Marks)
c) Explain the role of transport modelling in developing a new system thinking to find
answers to new urban transport challenges and policy changes in post-covid-19 era.

(07 Marks)
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Question 02
a) What is substantive rationality? (05 Marks)
b) What is Relevance & Credibility in Transport Data collection? (05 Marks)
c) What are the main issues with Sampling? (05 Marks)
d) Explain the Person-category Approach in Transport Modelling (05 Marks)
Question 03

a) Covid-19 has made researchers rethink how they collect data as virus is creating
a new-normal.
Explain what kind of changes that can be foreseen and what strategies that can
be developed to capture transport related information during post-lockdown era.

(06 Marks)
b) Please refer below details obtained from a transport study.
Table Q3-b: Population distribution
Low Income High Income Total
Car user 0.10 0.25 0.35
Bus User 0.45 0.20 0.65
Total 0.55 0.45 1.00

(i) Calculate the probability of a low-income traveler using bus when a sample
is with 60% low income (LI) and 40% high income (HI) travelers.
(07 Marks)
(ii) Calculate the probability of a bus user having low income when a sample
is of 60% bus users and 40% car users. (07 Marks)
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Question 04
a) Explain the importance of transport planning & modelling in the context of Sri
Lanka.
(10 Marks)
b) Consider a zone with the following characteristics

Table Q3-b. Zone characteristics

Type Quantity Income - Family size | Trips per
LKR day

0 cars 200 50,000 4 7

1 car 75 100,000 5 9

2ormore |25 200,000 5 12

cars

Due to an increase in import duties and a real income drop due to corona crisis, it
is expected that in two years’ time only 20% of households will have a car. Estimate

how many trips the zone would generate in that case.
(10 Marks)

Question 05

Describe Gravity Model used in Trip Distribution with an appropriate example.

(06 Marks)
Travelers in a particular zone has access to three modes of transport, namely; Private
vehicle (P), bus (B), and cycles(C).
It is given that all trip-makers have access to private transport and that the perceived
utility of a mode m, is given by;

V (m) = -0.003tm - 0.004 cm — 0.002 Wiy - 0.1dm

where,
t is the in-vehicle travel time in minutes for mode m
c is the out-of-pocket cost in rupees for mode m
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w is the waiting time in minutes for mode m , and
d is a dummy variable which is 1 when the mode is private transport, 0 otherwise.

Assume that the variable values shown in the below table and that 1200 trips are made
from the origin zone to the destination zone,

| Mode ) N o ,.Vafiable Valges
i Cm(Rs.) Wmn(Minutes)  dm
- s 5 L T .
B | 3 10 10 | 0 |
C 5 U 0 0
a) What are the utilities for three modes in concern? (06 Marks)

b) What's the probability of choosing a specific mode (m)? Use Logit model for

calculations.
(06 Marks)

c) What is the specific trip count for each mode?
(03 Marks)

Question 06

The base year trip matrix for a study area consisting of three zones is given below.

1 2 3 0,
1{20 30 28| 78
2 136 32 24| 92
3122 34 28| 82
d; | 88 96 78| 252

The productions from the zone 1, 2 and 3 for the horizon year is expected to grow to 98, 106, and
122 respectively. The attractions from these zones are expected to increase to 102, 118, 106
respectively. Compute the trip matrix for the horizon year using doubly constrained growth
factor model.

a) Set Bj =1, find A for the given OD matrix.
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(05 Marks)
b) Compute Bj for the zonal system.
(05 Marks)
c) Find Tj & perform trip assignment.
(05 Marks)
d) Compute the error of the assignment.
(05 Marks)
Question 07
a) Explain all-or-nothing assignment technique in transport using a real world
example. (07 Marks)
b) Explain the factors that affect mode choice with examples. (06 marks)
c) Explain the step by step process of creating a transport network with zones with
an example.
(07 Marks)
Question 08

An inter-urban mode choice study is being undertaken for people with a choice
between car and rail. The figures below were obtained as a result of a survey on
five origin-destination pairs A to E.

Table Q8. Cost Elements

Element:z of cost by each mode
Car Rail

0D Xi X2 X1 Xz Proportion choosing car
A 3.08 9.50 250 9.70 080

B 4.05 13.10 202 14.00 0.51

€ 325 9.30 225 8.60 057

D 330 11.20 275 10.30 071

E

243 6.10 204 470 0.63

Where X, is the travel time (in hours) and X, the out-of-pocket cost (in rupees). Assume
that the “value of time” coefficient is 2.00 per hour.
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a) Calculate the generalized cost of travelling by each mode. (06 marks)
b) Calibrate a binary Logit modal-split model with these data. (08 marks)

c) Animproved rail service is to be introduced which will reduce travel times by 0.20
of an hour in every journey; by how much could the rail mode increase its fares
without losing customers at each O-D pair?

(06 marks)
B END OF THE QUESTION PAPER--=-======nseeuu=
Appendix
Equations
A= I/EJBJDJ'f(CiJ')

By =1/E:A,0:f(cy;)

Ti]‘ = AiOiBijf (Cij)

E=X|0;-Ou|+Z|Dj-Dj|

eV
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Year 4 Semester 11
SEMETSER END EXAMINATION

Chinese Language and Culture - CLAN0383

e This paper consists of EIGHT questions on SEVEN (07) pages.

e Answer FIVE Questions including Question 0L

¢ Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

¢ If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

e Write legibly.

Date: 2020.09.26 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)
Write the below English words in Chinese Characters (20 Marks)

Y™ s
2) person =
D) EEOd™ e
4) mother=

5) that=

6) eat=

7) also =

8) come= ...
9) month= ..........
10)can= ...
11) watch= ...........
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12) small =
13) father=
14) I/me =
15) this=

16) in/at =

............

Question 02

Create dialogue conversation from lessons which you have learned, write 10 couple

(20 Marks)

Example for a one couple dialogue:

(1) A: ni hao ma?

B: wo hen hao

Question 03

(20 Marks)

/ PRy ?
a.Naer/% )L

b.Zenme/ E4

c.Shenme/ 4

d.Ji/ JL

(2)Wo de jia—---Colombo/ . K ——FHE 3

a. Shang/ I
b. Xia/ F

00032
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c. You/ &
d. Zai /1E

B)Niqu___/fRE —?
a.Naer/ )L
b.Zenme/ E4
c.Shenme/ {4
d.Ji/JL

(4)Tabu___wo baba/fifs —HKEE
a.You/H
b.Shi/ /&
c.Mei/ &
d.Zai/1E

(5)Nihe ____ he niu nai/ /R — W5 43?
a.Ye/
b.Shi/ 2
c.Mei/ &
d.Bu/ A

(6) Wo ____youyong/# —— J#ik
a.He / '
b.Da/ 4T
c.Chi /1z
d.Hui /&

(7) Xian zai ___dian /BE___ M?
a.Na/
b.Ji/ JL
c.Shenme / {4
d.Zhe /iX
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(8) Ni hao —/ #fiF ——?
a. Ne /W
b.Ba/ B
c. Ma/%
d. 1877

(9) Ni___naguoren/fR — BEEA?
aBu/ A
b.Shi / J2&
c.Si/
d.Zhe / X

£103 D ——J iR ——17
a.Ne /g
b.Ba / &
c. Na/ B
dle/ 7T

Question 04

Write about yourself in Chinese pin yin with 10 sentences

00032

(20 Marks)
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Question 05

Write below numbers in Chinese characters

Draw a clock and mark the below time in the Clock

1) —&
() Fim
(3) 7S iF
@) N\
(5) L&

Question 06

Make the sentences properly in order ,write it in pin yin .

(1) £/ &2/ 4 /A /82 (shi/shi/ Ta/bu/huajia)

............................................................

............................................................

() &/ FlFx /1B?/ & (Nin/kexuéjia/ba?/ shi)

(10 Marks)

(10 Marks)

(20 Marks)
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............................................................
............................................................
..........................................................
............................................................
............................................................
............................................................
............................................................

......................................................................

Question 07
Translate the sentences in to Chinese, write it in pin yin. (20 Marks)

(1) How are you?

(2) What is your name?

(3) Which country are you from?

(4) Where is your home?

(5) Is he a Chinese?

(6) I have Chinese class on Monday.
(7) I don’t have class on Saturday
(8) Where are you going?

(9) Is it Cold today?

(10) What is the time now?

Page 6 of 7
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Question 08
Translate the sentences in to English (20 Marks)

(1) Ni de aihao shi shénme?

(2) Wo tiantian kan dianshi

(3) Wo xihuan diannédo youxi

(4) Zhe shi huoche zhan

(5) Ni zai nd'er

(6) Ni zénme qu shanghai

(7) Wo zuo feéiji qut

(8) Gege kaiche qu béijing

(9) Duibugqi

(10) W0 de aihao shi yinyue

END OF THE QUESTION PAPER-----nnemmmme-
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Year 4 Semester 11
REPEAT EXAMINATION
Modelling in Transport and Logistics - MOTLO0310

* This paper consists of EIGHT questions on EIGHT (08) pages.

¢ Answer FIVE Questions including Question 01.

¢ Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e Write legibly
¢ Formulae sheet provided

Date: 2019.11.19 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

a) Describe four methods used transport modelling to gather data.

(07 Marks)
b) Explain the Modelling Process with examples.
(07 Marks)
¢) Explain the benefits of data triangulation with examples
(06 Marks)
Question 02
a) Good measurements are the key in transport modelling. Explain using an example
(06 Marks)
b) A transport study has classified the population of a certain area into two income

categories, and that there are only two modes of transport available (car and bus)

for the journey to work & the details of the population distribution is given in
below table.

Page1 of 8
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Table Q2-b: Population distribution

Low income High income Total
Bus user 045 0.15 0.60
Car nser 020 020 040
Total 0.65 035 1.00

. Calculate the probability of a low-income traveler using bus when a sample
is with 75% low income (LI) and 25% high income (HI) travelers.

(07 Marks)
II.  Calculate the probability of a bus user having low income when a sample
is of 75% bus users and 25% car users. (07 Marks)
Question 03
a) Explain the importance of transport modelling with examples.
(07 Marks)

b) Describe Growth Factor Model used in Trip Generation with an appropriate
example. (06 Marks)

c) Consider a zone with the following characteristics

Table Q3-b. Zone characteristics

Household type  No.  Incomse (Wmonth)  Inhabitants  Trips/day

0 cars 180 4000 4 6
lear 80 18000 4 8
2 or more cars 40 50 000 6 11

Due to a decrease in import duties and a real income increase of 30% it is expected
that in five years’ time 50% of households without a car would acquire one.
Estimate how many trips the zone would generate in that case.

(07 Marks)

Page 2 of 8
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Question 04

a) Explain the Utility Function used in Transport Modelling using an example.
(05 Marks)

For particular zone pair, three modes of travel between the zones exist - private
transport like automobiles (PT), bus (B), and urban rapid transit system like local trains
(RT). It is given that all trip-makers have access to private transport and that the
perceived utility of a mode m, i.e., is given by;

(m) = —0.004¢,, — 0.005¢,, — 0.003w,, + 0.15d,,

where,
t is the in-vehicle travel time in minutes for mode m
c is the out-of-pocket cost in rupees for mode m
w is the waiting time in minutes for mode m , and
d is a dummy variable which is 1 when the mode is private transport, 0 otherwise.

Assume that the variable values shown in the below table and that 1000 trips are made
from the origin zone to the destination zone,

Mode | Variable Values
~ Tm(Minutes) Cm (Rs.) Wm(Minutes) @~ dm
L O S, WO . - 0 1
b L S . T—_ .0
RT - S . B 20 0
b) Calculate the perceived utility for each mode. (06 Marks)
c) Use Logit model to determine the probability, that a particular mode m, will be
chosen.
(06 Marks)
d) Determine the number of trips made by the different modes.
(03 Marks)
Page 3 of 8
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Question 05

A mode choice survey has been undertaken on a corridor connecting four residential
areas A, B, C and D with three employment areas U, V and W. The corridor is served by
a good rail link and a reasonable road network. The three employment zones are in a
heavily congested area and therefore journeys by rail there are often faster than by car.
The information collected during the survey is summarized below:

Table Q5-c: Survey information

By car - Byril
oD pamr Jr, .’4’1 .Xa X3 JE; Xz X,]. Pi'vpﬂl‘bol b}' car
AU 23 3 120 40 19 10 T 0.382
B-U 20 3 96 40 17 8 64 0.80
CU 18 5 &0 40 14 10 28 0.88
D-U 15 3 68 40 14 12 20 095
AV 26 - 152 60 23 10 104 072
B-V 1% - 96 60 18 9 72 050
c-v 14 4 60 60 11 9 36 0.76
D-Vv 12 4 56 &0 12 11 28 093
AW 30 3 160 80 25 10 120 051
B-W 20 5 100 &0 16 g 92 0.56
cw 15 5 64 80 12 9 36 0.8
D-W 10 5 52 go 8 9 " 064

Where the costs per trip per passenger are as follows:

X; =in-vehicle travel time in minutes (line haul plus feeder mode, if any)
X, =excess time (walking plus waiting) in minutes

X3 =out-of-pocket travel costs (petrol or fares), in pence

X, =parking costs associated with a one way trip, in pence.

Calibrate a Logit modal-split model assuming that the value of travel time is 8
rupees per minute and that the value of excess time is twice as much.

(06 Marks)
Estimate the impact on modal split on each O-D pair of an increase in petrol prices
which doubles the perceived cost of running a car (X3).

(07 Marks)
Estimate the shift in modal split which could be obtained if no fares were charged
on the rail system.

(07 Marks)
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Question 06

a) What are Obtrusive methods in Transport Data Collection? Explain with
examples.
(04 Marks)
b) Explain all-or-nothing assignment technique in transport using a real world
example

(05 Marks)

c) Assign the vehicle trips shown in the following O-D trip table (Q6-a) to the
network shown in figure Q6-a, using the all-or-nothing assignment technique.

Table Q6-a: Origin-Destination Trip table

Trips between Zones

From/to 1 2 3 4 5
1 - 100 100 200 150
2 400 - 200 100 500
3 200 100 - 100 150
4 250 150 300 - 400
5 200 100 50 350 -

Highway Network:

5 min
\ 7 min
6 min
Figure Q6-a: Highway network
a. Select the routes that are suitable for loading.
(05 Marks)
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b. Calculate the traffic volumes of each link after loading

(06 Marks)
Question 07
a) What are pros & cons of Growth Factor Model in Transportation Modelling
. (05 Marks)
b) Explain the Gravity Model in Transport Modelling.
(05 Marks)

c) What is Wardrop's Principles of Equilibrium in traffic assignment?
(05 Marks)

d) Explain the relationship between flow and density for highway traffic flow
(05 Marks)

Question 08

The productions from zone 1, 2, & 3 are 98, 106, 122 and attractions to zone 1,2, &3 are
102, 118. The function f(Ci) = 1/(C2ij ). The cost matrix is shown below.

1.0 12 18
1.2 10 156
1.8 15 1.0

Use Gravity Model to perform below tasks.

a) Set Bj =1, find A; for the given OD matrix.
(05 Marks)
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b) Compute B for the zonal system.

(05 Marks)

¢) Find Tj & perform trip assignment.
(05 Marks)

d) Compute the error of the assignment.
(05 Marks)

END OF THE QUESTION PAPER

Page 7 of 8
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Appendix
Equations

A, = 1/Z;B;D;f(ci;)

B; = 1/%:A:0if(ci;)
T = AJOBD£(Cy)
E=X|0i-On|+Z|Dj-Dj|

ek
p(K) = v
e
2
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Year 4 Semester 11
SEMESTER END EXAMINATION
Chinese Language and Culture - CLAN0383

e This paper consists of EIGHT (08) questions on EIGHT (08) pages.

e Answer FIVE (05) Questions including Question 01

®  Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

¢ Ifyou have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

e  Write legibly r

Date: 2019.09.08 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

Write the below English words in Chinese Characters

DYOU= cceermns

2YGood= e 11) Class = ............

N VEY= e R Boy= s

4 People= .o B Gil= e

B) L/ Me= . mceerss 14) Book=  .ciesse

6) In/At= ... BIGo=  upme
HFather= e 16) Month = ............

8) Mother = ............ 17) Number =

) ¥ 2T —— 18) How many =  ............
10) That= ........... I Half= e

Page1of 8
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(Ix 20 marks)

Question 02

Make the below sentences properly in order write it in Pin Yin

1) f+4 /Y /&8 ? Shénme/jiao/ gege?

....................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

9) HE/ Mt/ R/ N. Zhonggué/ta/shi/rén

Page 2 of 8
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.....................................................................

......................................................................

(4 x 5 marks)
Question 03
Filling the blank using below words
8l [gian] /& [houl %E [zunO]l & [youl ¥ [pangl
1) EEBRAER M. oo 14 (Ka m0Oli zai wO de............. Bian)
Page 3 of 8
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D) B RRE PR, . o svuirsissonns 1 (Ko mO 1a zai wO de............ Bian)
3) Carlos £ BEFSHLI.....ooonnee i#1 (Carlos zai ki mJ 1a de...... Bian)
4) MEERBK....occvvinnenns 14 (XiDohUi zai de wO de.........Bian)
5) MRAREE FIFRA. covevnrnrrirnines 11 (Lili zai de wO de................ Bian)
(4 x 5 marks)
Question 04

Filling the blank using below words and complete the dialogue conversation in chinese
in Pin Yin.

AN (Bu) , B (Méi), ft4 (Shénme) J (Pian) #z (Chi) #F (Bei) #&(Téng) Z:(Qu)

7 (Le) 1B (Hén)
_:.Eﬁ : Eét_s ﬁﬂi% (1) .............
(Wang ying: Yishéng, wl duzi (1)...ccceeeeees )

B R () o RIS (3) o AT RHIRE?

FH: @) B,

(Wang ying:(4)......ceee yOu a)
E4E . 4KRELEEG)..... ) — ?
(Yishéng: Jintian zOoshang (5)......... 1e (B)cucisssvinit 9

F¥E: BT ... B, BT—@8).... 9. Ak, MERBE L, BIRIEE, B
©9) ...... TH#RMHER—MIUE. BET(10) ... 8.

Page 4 of 8
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(Wang ying: Chile jO (7)........ mianbao, héle yi (8).......... nian0i. buguo, zuétian
wlnshang, péngyu qUngke, wOmen (9) ....... le xuéxiao fujin de yige fandian. w(
chile (10) sisesn dud yu pian.) (2x10
marks)

Question 05

» Translate the following sentences in to Chinese ,write it in ping yin .
1) Where are you going ?

..............................................................................................

» Translate the following sentences in to English

6) ZMANIRA 3RS ? (Xinggisi nO yOu zhong wén ké ma?)

..............................................................................................
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7) fEAEHE, MEEFME. (Taba qujiaoshi, ta qu tisha guln.)

...............................................................................................

................................................................................................

.................................................................................................

.................................................................................................

(2 x 10 marks)
Question 06
Write below numbers in Chinese Characters
) Four= ... R
2) Five= ... 3 L e —
THESR = .vmsennss 8)One= ...
ATWe= e Nhiw e
5) Seven= .......... 10) Nine= ............
(1 x 10 marks)
Mark correct time in the Clock.
—m¥ gt G | =R =)
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(2 x 5 marks)
Question 07
Read & Match
1) & H (Shéngri) a) shop
2) R (WO de) b) today
3) R (Zuoétian) d) yesterday
4) 4K (Jintian) f) mine
5) TA (Géngrén) e) hospital
6) HZ (Huajia) f) actor
7) EEBE  (Yiyuan) g) labourer
8) FiJE (Shangdian ) _ | h) birthday
9)#MA (YOnyuan) i) artist
10) B}#K  (Kéxuéjia) j) scientist

(2 x 10 marks)
Question 08
Write about yourself in Chinese pin yin with 10 sentences
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(20 marks)

END OF THE QUESTION PAPER
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Year 4 Semester 11

SEMESTER END EXAMINATION
Modelling in Transport and Logistics - MOTL0310
* This paper consists of EIGHT questions on SEVEN (07) pages.

e Answer FIVE Questions including Question 01.
¢ Only non-programmable calculators are allowed.
* You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e Write legibly
e Formulae sheet provided

Date: 2019.09.01 Pass mark: 50% Time: 03 Hours
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Question 01: (Compulsory)

(a) Explain how triangulation can be used to increase accuracy of data using an

example (07 Marks)
(b) Elaborate briefly on the Modelling Process with examples.
(07 Marks)
(c) Describe four methods used transport modelling to gather data.
(06 Marks)

Question 02

(@) ~ Whatare the characteristics of a good measure in transportation? Explain using an
example (06 Marks)

(b) A transport study has classified the population of a certain area into two income
categories, and that there are only two modes of transport available (car and bus)
for the journey to work & the details of the population distribution is given in
below table.

Table Q2-b: Population distribution
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Low income High income Total
Bus user 045 0.15 060
Car user 020 020 040
Total 0.65 035 1.00

(i) Calculate the probability of a low-income traveler using bus when a sample
is with 75% low income (LI) and 25% high income (HI) travelers.

(07 Marks)
(ii) Calculate the probability of a bus user having low income when a sample
is of 75% bus users and 25% car users. (07 Marks)
Question 03
(a) Explain the need for transport modelling with examples.
(07 Marks)

(b) Describe Growth Factor Model used in Trip Generatic.i with an appropriate
example. (06 Marks)

(c) Consider a zone with the following characteristics

Table Q3-b. Zone characteristics

Household type  No.  Income (¥montk) Inhabitants  Tripe/day

0 cars 180 4000 4 &
lear 80 18 000 4 g
2 or more cars 40 50000 6 11

Due to a decrease in import duties and a real income increase of 30% it is expected
that in five years’ time 50% of households without a car would acquire one.
Estimate how many trips the zone would generate in that case.

(07 Marks)
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Question 04

(a) Explain the Utility Function used in Transport Modelling using an example.
(05 Marks)

For particular zone pair, three modes of travel between the zones exist - private
transport like automobiles (PT), bus (B), and urban rapid transit system like local trains
(RT). It is given that all trip-makers have access to private transport and that the
perceived utility of a mode m, i.e., is given by;

v(m) = —0.004¢,, — 0.005¢,, — 0.003w:,, + 0.154,,

where,
t is the in-vehicle travel time in minutes for mode m
c is the out-of-pocket cost in rupees for mode m
w is the waiting time in minutes for mode m , and
d is a dummy variable which is 1 when the mode is private transport, 0 otherwise.

Assume that the variable values shown in the below table and that 1000 trips are made
from the origin zone to the destination zone,

Mode | VariableValues
__ Tm(Minutes) | Cm (Rs.) | Wm(Minutesj | dm
e il
B 755 | 5 | 5 0
LG - Sy O . . ——-' 0
(b) Calculate the perceived utility for each mode. (06 Marks)
(c) Use Logit model to determine the probability, that a particular mode m, will be
chosen.
(06 Marks)
(d) Determine the number of trips made by the different modes. (03 Marks)
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Question 05

A mode choice survey has been undertaken on a corridor connecting four residential
areas A, B, C and D with three employment areas U, V and W. The corridor is served by
a good rail link and a reasonable road network. The three employment zones are in a
heavily congested area and therefore journeys by rail there are often faster than by car.
The information collected during the survey is summarized below:

Table Q5-c: Survey information

By ear By rail

0-D wir XI X1 x‘ X. Xl Xz Xs Pmporhon b‘_" car
A-U 23 3 120 <0 19 10 T2 082

20 3 96 <0 17 g 64 0.80

18 3 80 40 14 10 28 0.8
D-U 15 3 68 =0 14 12 20 093
AV 26 4 152 60 23 10 104 0.72
B-V 19 4 96 60 18 9 12 0.90
c-v 14 - 60 60 11 9 36 0.76
D-V 12 - 36 60 12 11 18 093
AW 30 5 160 80 23 10 129 031
B-W 20 5 100 80 16 8 92 0.36
W 15 5 64 80 12 9 36 0.58
D-W 10 L 52 80 8 9 24 0.64

Where the costs per trip per passenger are as follows:

X1 =in-vehicle travel time in minutes (line haul plus feeder mode, if any)
X, =excess time (walking plus waiting) in minutes

X3 =out-of-pocket travel costs (petrol or fares), in pence

X, =parking costs associated with a one way trip, in pence.

(a) Calibrate a Logit modal-split model assuming that the value of travel time is 8
rupees per minute and that the value of excess time is twice as much.

(06 Marks)
(b) Estimate the impact on modal split on each O-D pair of an increase in petrol prices
which doubles the perceived cost of running a car (X3)

(07 Marks)
(c) Estimate the shift in modal split which could be obtained if no fares were charged
on the rail system.
(07 Marks)
Page 4 of 7
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Question 06

(a) What are Obtrusive methods in Transport Data Collection? Explain with
examples.
(04 Marks)
(b) What is all-or-nothing assignment technique in transport. Explain using an
example.

(05 Marks)

(c) Assign the vehicle trips shown in the following O-D trip table (Q6-a) to the
network shown in figure Q6-a, using the all-or-nothing assignment technique.

Table Q6-a: Origin-Destination Trip table

Trips between Zones

From/to 1 2 3 4 5
| - 100 100 200 150
2 400 - 200 100 500
3 200 100 - 100 150
- 250 150 300 - 400
5 200 100 50 350 -

Highway Network:

6 min

Figure Q6-a: Highway network
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(i) Select the routes that are suitable for loading.

(05 Marks)
(ii) Calculate the traffic volumes of each link after loading

(06 Marks)

Question 07

(@)  Whatare pros & cons of Growth Factor Model in Transportation Modelling

(05 Marks)
(b) Explain the Gravity Model in Transport Modelling.

(05 Marks)

(c)  What is Wardrop's Principles of Equilibrium in traffic assignment?
(05 Marks)

(d)  Explain the relationship between flow and density for highway traffic flow
(05 Marks)

Question 08

The productions from zone 1, 2, & 3 are 98, 106, 122 and attractions to zone 1, 2, & 3 are
102, 118. The function f(Ci) = 1/(C2ij ). The cost matrix is shown below.

1.0 1.2 18
1.2 10 15
18 15 1.0

Use Gravity Model to perform below tasks.

(a) Set Bj =1, find A, for the given OD matrix. (0 5 Marks)
(b) Compute Bjfor the zonal system. (05 Marks)
(c) Find Ty & perform trip assignment. (05 Marks)
(d) Compute the error of the assignment. (05 Marks)

- END OF THE QUESTION PAPER -
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Appendix
Equations

A; = 1/£;B;D; f(ci;)

B; = 1/5,A4:0:f(ci;)

Tj = AOBDIf(Cy)
E=Z|0i-On|+Z|D;- Dj|

elx

plK) = Zeu,
]
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Year 4 Semester 11
REPEAT EXAMINATION
Modelling in Transport and Logistics - MOTLO0310

e This paper consists of EIGHT questions on NINE (09) pages.

* Answer FIVE Questions including Question 0L

e Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e Write legibly

Date: 2019.01.12 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

(a) A model is a simplified representation of a part of the real world-the system of
interest which focuses on certain elements considered important from a
particular point of view. State two advantages of developing models.

(02 Marks)

(b) Describe two (02) characteristics of each for transport demand and transport
supply.
(04 Marks)
(c) The following simple cause-effect relationship illustrated in figure Q1-c depicts
the Car-Public Transport vicious circle. Describe briefly the role of transport
planning in this cycle.
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I Increase

| income \
Increase car
Car becomes _---——-"‘""—' ownership
even more
attractive r

Reduced bus ‘ Reduced » More congestion
frequency demand for and delay
| e '
increase Less mileage
fares per bus
Increase bus /
operating costs

Figure Q1-c: Car-Public Transport vicious circle
(05 Marks)
(d) Describe the features of transport models for analytical approach with related to

the following concerns. Assume suitable examples if required.
(i) Level of precision and accuracy required
(ii) The context of decision making
(iii) The availability of suitable data
(09 Marks)

Question 02
(a) State three (03) main factors affecting for the determination of sample size to

estimate population parameters.

(03 Marks)
(b) Explain briefly the role of Central Limit Theorem in sample size estimation
problem.
(03 Marks)

(c) Consider the following results of having collected stratified (based on income)
and choice-based samples of a certain population:

Page 2 of 9
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Table Q2-c1: Stratified Sample
Mode Low Income Medium Income | High Income
Car 333 18.00 20.00
Bus 33.34 7.20 4.00
Underground 333 4.80 6.00
Total 40 30.00 30.00
Table Q2-c2: Choice based sample
Mode Low Income | Medium High Total
Income Income
Car 6.67 20.00 13.33 40.00
Bus 17.24 2.07 0.69 20.00
Underground | 16.67 1333 10.00 40.00
If you know that the income-based proportions in the population are 60, 25 and 15%
respectively for low, medium and high income, find an equivalent table for a random
sample. Is it possible to validate your answer?
(05 Marks)
(d) Fill the table shown in Q2-d using transportation scenarios in using different
types of sampling in transport modeling problems.
Table Q2-d: Table to be filled
Sampling Method Scenario Advantages | Disadvantages
Simple Random Sampling
Stratified Random
Sampling
Choice Based Sampling
(Note - Students have to draw this table in their answer sheets)
(09 Marks)
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Question 03

(a) State four (04) factors affecting freight trip generation of a manufacturing plant.
(04 Marks)
(b) Growth Factor Modelling is a technique which may be applied to predict the
future number of journeys by any of the categories of trip makers. Its basic
equation is:
I=Fu
Where T; and t; are respectively future and current trips in zone i, and F; is a growth
factor.

F;, is the factor related to variables such as population (P), income (I) and car ownership
(C), in a function such as:
g JEL L CH
'SP

The superscripts d and c¢ denote the design and current years respectively.
Explain two disadvantages of this approach in modeling trip generation

(06 Marks)
(c) Consider a zone with the following characteristics:
Table Q3-c: Trip characteristics

Household Numbers Income Inhabitants Trips/day

type (Rs/month)

0 car 180 4,000 4 6

1 car 80 18,000 4 8

2 or more cars | 40 50,000 6 4

Due to a decrease in import duties and a real income of people will increase by 30%. It
is expected that in five years’ time 50% of households without a car would acquire one.

Estimate how many trips the zone would generate in that case.
(10 Marks)
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Question 04
(a) Briefly describe the term ‘traffic assignment’ in transport planning process.
(03 Marks)
(b) Explain two each limitation of all or nothing traffic assignment methods in
modeling trip distribution.
(06 Marks)
(c) Briefly explain the Gravity Distribution Model to model trip distributions.
(Hint - A possible scenario can be assumed and only singly constrained trip
distribution can be thought of)
(11 Marks)
Question 05
(a) Determine the modal shares (M) between the following modes of transport for
school children in a small town who travel daily to a popular school in a
provincial town located 5 Km away;

Waiting time
Mode (k) | (minutes)W, Speed (Km/hr) (S;) | Costs (Cy)
School Bus | 10 30 5
School
Van 5 20 20
Where,
GC
. A
z expGCk

And where GCx is the Generalized Cost for mode k computed as follows:
GCx = ak+ awWik + aiTk + acCxk

where
Wk = waiting time in minutes for mode k
Tk = travel time in minutes for mode k
Sk = speed of travel for mode k in Km/hr
Cx = cost for travel by mode k in Rupees
ax = mode specification given as a bus =- 0.1, d van = - 0.2
aw =-0.04
at =- 0.02a. = -0.01
(12 Marks)
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(b) If there is a program to give school children free bicycles to come to school and
the estimated speed of travel by bicycle is known to be 10 Km/h and a bicycle = -
0.3. How many bicycles would be needed if there are a total of 200 students
attending the school?

(08 Marks)

Question 06
(a) Are the following statements true or false?

(i) There would be no objection to the use of total household income and number of
employed members in the household as independent variables in a trip
generation equation.

(ii) The use of trip generation equations to predict future trips depends on the ability
to estimate future values of the independent variables.

(i) Growth factor model uses disaggregate survey data while regression
analysis employs zonal aggregate survey data.
(iv) A transport system requires a number of fixed assets, the infrastructure,

and a number of mobile units, the vehicles in combination with a set of rules for
their operation
(v) Logit model can be used in modal split problems so that the proportion of trips
selected for a certain mode can be calculated.
(05 Marks)
(b) 20 households in a city were sampled for household income, ownership of cars
for household, and trips produced. The collected data is shown in the table

given below.
(i) Develop matrices connecting monthly income vs cars available (use the table Q2
below) (03 Marks)
(ii) Draw a graph connecting trips per household vs monthly income.
(06 Marks)
(iii) How many trips per day will be made by a household with a monthly
income of Rs.10, 000 and owning one car?
(06 Marks)
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Table Q6-b: Collected data

ums D DD BN OBN BN 0 m =N e !

Monthly income
Household no | Trips (Rs) Cars per household
1 2 4000 0
2 4 6000 0
3 10 17000 2
4 5 11000 0
5 ] 4500 i
6 15 17000 3
7 7 9500 1
8 - 9000 0
9 6 7000 1
10 13 19000 3
11 8 18000 1
12 9 21000 1
13 9 7000 2
14 11 11000 2
15 10 11000 2
16 11 13000 2
17 12 15000 2
18 8 11000 1
19 8 13000 i
20 9 15000 1
Page 7 of 9
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Question 07

(a) Assume that for the purposes of a transport study the population of a certain
area has been classified according to two income categories, and that there are
only two modes of transport available (car and bus) for the journey to work. Let
us also assume that the ratio of population distribution is given by:

Low income High income Total
Bus user 045 0.15 0.60
Car user 0.20 0.20 040
Total 0.65 0.35 1.00

(i) Calculate the probability of a low-income traveler using bus when a sample

is of 75% low income and 25% high income travelers. (03 Marks)
(ii)  Calculate the probability of a bus user having low income when a sample

is of 75% bus users and 25% car users. (03 Marks)
(iii) Calculate the probability that a high-income traveler selects car for the

given population. (03 Marks)

(b) Explain the usage of regression analysis in trip generation.
(05 Marks)
(c) If the generalised cost is measured in money units then is sometimes interpreted
as the value of time (or more precisely the value of in-vehicle time) as its units are
Rupees/ time.

Briefely describe about the methodology that you would carry out to estimate the
value of time of the passengers in the Galle road between Fort and Moratuwa .

Hint - assume that you have collected data to represent monthly travel behaviours

of the passengers,
Only procedures need to be discussed. (06 Marks)
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Question 08
(a) State THREE (03) factors that affect travel mode choice in general.
(06 Marks)
(b) Explain the term traffic congestion using traffic flow theorem.
(05 Marks)
(c) Write short notes for the following topics:
(i) Three challenges in data collection for freight demand modeling
(ii) Brief description of utility function in modeling trip assignment
(4.5X2 Marks)
END OF THE QUESTION PAPER
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Year 4 Semester 1
SEMESTER END EXAMINATION
Chinese Language and Culture - CLAN0383

 This paper consists of EIGHT (08) questions on FIVE (05) pages.
¢ Answer FIVE (05) Questions including Question 01.
¢ Only non-programmable calculators are allowed.

e If you have any doubt as to the interpretation of the wording of a question] make
decision, but clearly state it on the script.

*  Write legibly

Date: 2018.09.02 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

A. Write the below numbers in Chinese Characters

B) DS Ll st (2 x 5 =10 marks)
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B. Write below words in Chinese Characters

1) Tor me 2) This

3) Father 4) Boy

5) Student 6) Go

7) Number 8) Good

9) Age 10) Very (1 x 10 =10 marks)
Question 02

Filling the blanks using below words

(JLJO, f+4 Shénme , A Bu, HfJL NO'er, '@ Ma, E-4 Zénme)

(@) E e ? NO qit....2
(5) R I............2 Nin shilOoshi......?

(4 x 5 =20 marks)
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Question 03
Translate the following sentences in to English

(1) REREEE, HERFK / WO xOhuan h(ixian, y& xOhuan cai................

(2) BRI —HKEHRICR / Xingqi yi wl méiyJu yingwén ke................

(3) IBIEA £ B4 / Mama bushi yishéng.................
(4) FEFFELFIET / Gege kaiche qu xibanya.................

(5) IR BHTERTIZ/ Qiche zhan zai gianbian ................
(4 x 5 =20 marks)
Question 04

Imagine you met a chinese friend in somewhere and you talk to her/he in chinese,
build up a dialogue conversation in between you and chinese friend , write it in Pin Yin.

(20 marks)

Question 05

Translate the following sentences in to Chinese ,write it in ping yin .

1) He is working at hospital................
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Course CODE: COMS550

(4 x 5 =20 marks)

Mark correct time in the Clock.

Question 07

Read & Match

1) £ WOng

2) #Ii Qianbian
3) 7£iXl ZuObian
4) Ai4 Youbian

5) J&iZ Houbian

i +0K g —R#F

—_— O} v

(4 x 5 =20 marks)

a) Right Side
b) Left Side
d) In front of
f) Behind

e) go toward

(4 x 5 = 20 marks)
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Question 08

Write about yourself in Chinese pin yin with 10 sentences
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Year 4 Semester 11
SEMESTER END EXAMINATION
Modelling in Transport and Logistics - MOTLO0310

* This paper consists of EIGHT questions on NINE (09) pages.

e Answer FIVE Questions including Question Ol.

e  Only non-programmable calculators are allowed.

¢ You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

» If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

e Write legibly
e Students’ T - distribution will be provided.

Date: 2018.09.01 Pass mark: 50% Time: 03 Hours

Question 01: Compulsory

(a) State two (02) common transport problems in our country.

(02 Marks)

(b) Describe how the combination of globalization and telecommunication has
influenced in transport planning.

(04 Marks)

(c) ‘Mathematical transport models attempt to replicate the system of interest and
its behavior by means of mathematical equations based on certain theoretical
statements about it". Describe the statement using a classic example for a
theoretical statement that is applicable in transport modeling purposes.

(05 Marks)

(d) Explain how the separation of providers of infrastructure and suppliers of
transport services introduces economic complexities in transport operations
from the supply of transport side.

(05 Marks)

(e) Describe two (02) features of transport models which must be considered when
specifying an analytical approach.

(04 Marks)
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Question 02

Consider an urban area where 100,000 people travel to work; assume you possess the
following information about them.

Table Q2-1. General information

Average number of Family income
Alode cars per houzehold (10008 /year)
Car i TR 120
Underground 1.60 60
Bus 0.20 10
Total 0.55 25

Table Q2-2. Population distribution

Carz per household
Family income (10005/year) 0 1 b Total
Low (< 23) 636 155 00 793
Meadiom (25-73) 6.4 3.7 24 125
High (> 75) 0.0 24 56 8.0

Total 70.0 20 80 1000

You are required to collect a sample of travelers to estimate a series of models (with a
maximum of 8 parameters) which guarantee a negligible specification error if you
have available at least 50 observations per parameter. You are also assured that if you
take a 20% random sample of all travelers the error will be negligible and there will
be no bias.

Your problem is to choose the most convenient sampling method (random,
stratified or choice based), and for this you have available also the following
information:

Hourly cost Of an iNtEIVIEWET ........coovvvvuurrrmeeiemismmssisimmssrssssssssssssssessssssseess $2 per hour
Questionnaire ProCessiNg COSt.......ommmmmmiriiiniiin e 0.3 per form
Time required to classify an INtEIVIEWee.......cccoomimiimnincii s 4 min
Time required to complete an INtIVIEW ..o 10 min
Page 2 of 9

CINEC Campus \@,

T

Faculty of Management Humanities & Social Sciences Wi

\

-
mmee—




Department of Logistics & Transport
BSc in International Transportation Management and Logistics 9
Course CODE: COM550 i

You are also given the following table containing recommended choice-based sample

sizes
Table Q2-3. Recommended choice-based sample sizes

Subpopulation zize % to be interviewed

< 10 300 25

10 200-15 000 20

15 00030 000 13

30 00060 000 10

~60 000 3

(20 Marks)

Question 03

(a) Consider a zone with the following characteristics

Table Q3-1. Zone characteristics

Household type  No.  Income (3/meonth)  Inhabitants  Tripz/day

0 cars 180 4000 - 6
lear 80 18000 4 g
2 or more cars 40 30000 6 £ |

Due to a decrease in import duties and a real income increase of 30% it is
expected thatin five years’ time 50% of households without a car would acquire

one. Estimate how many trips the zone would generate in that case.
(10 Marks)

(b) Consider the following trip attraction models estimated using a standard
computing package (t-ratios are given in parentheses);

Y = 123.2 + 0.89X, R? = 0.90
(.2) (7.3)
Y = 40.1 + 0.14X, + 0.61X5 + 0.25X,  R? = 0.925

(6.4) 19) (24) (18)
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Y= -17+257X, — 178X, R?=0.996

0.6) (99  (93)

Where Y are work trips attracted to the zone, X; is total employment in the
zone, X, is industrial employment in the zone, X3 is commercial employment
in the zone and X, is service employment.

(10 Marks)
Question 04

(a) A small study area has been divided into four zones and a limited survey has
resulted in the following trip matrix
Q4-1. Trip Matrix

1 2 3 4
1 - 60 275 371
2 50 - 410 443
3 123 61 - 47
- 205 265 73 -

Estimates for future total trip ends for each zone are as given below:

Table Q4-2. Future estimates

Estimated future Eztimated future

Zonez origine destinations
1 1200 670
2 1450 730
3 380 930
4 770 Qg3

Use an appropriate growth-factor method to estimate future inter-zonal
movements.
(12 Marks)

(b) Explain two each advantages and limitations of growth factor methods in
modeling trip distribution.
(04 Marks)
(c) Briefly explain the Gravity Distribution Model to model trip distributions.
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(Hint - A possible scenario can be assumed and only singly constrained trip
distribution can be thought of)
(04 Marks)

Question 05

An inter-urban mode choice study is being undertaken for people with a choice
between car and rail. The figures below were obtained as a result of a survey on five
origin-destination pairs A to E.

Table Q5-1. Survey results

Element= of cozt by each mode
Car Rail
oD x Xz X1 x> Proportion choozing car
A 3.05 9.50 230 9.70 0.80
B 405 13.10 202 14.00 031
C 325 9.30 225 360 057
D 330 11.20 275 10.30 0.71
E 243 6.10 204 470 0.63

where X, is the travel time (in hours) and X, the out-of-pocket cost (in rupees).
Assume that the “value of time” coefficient is 2.00 per hour.

(a) Calculate the generalized cost of travelling by each mode.
(06 Marks)
(b) Calibrate a binary Logit modal-split model with these data.
(06 Marks)
(c) An improved rail service is to be introduced which will reduce travel times by
0.20 of an hour in every journey; by how much could the rail mode increase
its fares without losing customers at each O-D pair?
: (08 Marks)
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Question 06

(a) 20 households in a city were sampled for household income, ownership of
cars for household, and trips produced. The collected data is shown in the
table given below.

(i) Develop matrices connecting monthly income vs cars available (use the
table Q6-a below)

(05 Marks)

(ii) Draw a graph connecting trips per household vs monthly income.

(05 Marks)
(iii) How many trips per day will be made by a household with a
monthly income of Rs.10, 000 and owning one car?
(05 Marks)

(b) If the generalised cost is measured in money units then is sometimes
interpreted as the value of time (or more precisely the value of in-vehicle time)
as its units are Rupees/ time.

Briefely describe about the methodology that you would carry out to estimate
the value of time of the passengers in the Galle road between Fort and
Moratuwa.

Hint - assume that you have collected data to represent monthly travel
behaviours of the passengers,

Only procedures need to be discussed.

(05 Marks)
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Table Q6-a: Collected data

wss SN GBS 0GOS O3S OB OGN GBN BN O G G U GN N G & G N Em e

Household no Trips Monthly income (Rs) | Cars per household
1 2 4000 0
2 4 6000 0
3 10 17000 2
4 5 11000 0
5 5 4500 1
6 15 17000 3
7 7 9500 1
8 + 9000 0
9 6 7000 ) |
10 13 19000 3
11 8 18000 i |
12 9 21000 1
13 9 7000 2
14 i 11000 2
15 10 11000 2
16 11 13000 2
17 12 15000 2
18 8 11000 1
19 8 13000 1
20 5 15000 1
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Question 07

(a) Assign the vehicle trips shown in the following O-D trip table (Q7-a) to the
network shown in figure Q7-a, using the all-or-nothing assignment technique.

Table Q7-a: Origin-Destination Trip table

Trips between Zones
From/to 1 2 3 - 5
1 - 100 100 200 150
2 400 - 200 100 500
3 200 100 - 100 130
4 250 150 300 - 400
3 200 100 30 350 -

Highway Network:

8 min m 3min m

S min

e

12min

3 min 7 min

6 min
Figure Q7-a: Highway network
(08 Marks)

(b) Let the trip rate of a zone is explained by the household size in the field survey
conducted. It was found that the household size is 1, 2, 3 and 4. The trip rates
of the corresponding household are as shown in the table below.

(1) Fit a linear equation relating trip generation rate and household size.

(08 Marks)
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(i)  Test whether there is a linear relationship between number of trips
generated and household size. Assume a reliable significance value.

(04 Marks)

Table Q7-b: Survey information

Household size (x)
1 2 3 1
1 2 4 6
Tri
rips per day > 1 5 =
(¥)
2 3 3 4
Yy 5 9 12 &)
Question 08

Write short notes for the following,.

(a) Comparison of simple linear regression and multiple linear regression for
modeling trip generation

(b) A brief description of any method of utility estimation in mode choice of
passengers

(c) Two characteristics of demand for supply

(d) Central Limit Theorem for sample size estimation

(e) Definition for Wardrop's principles of equilibrium, user equilibrium and
system optimal in traffic assignment

(4X5 Marks)

e mmmcicianca END OF FHE QUESTION PAPER ——rivsmmiimie
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t Table
cum. prob t s tas t 50 tgs s tos tars g t 505 t 500 t 9905
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005|
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

df
1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 636.62
2 0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 89.925 22327 31.599
3 0.000 0.765 0.978 1.250 1.638 2353 3.182 4.541 5841 10215 12924
4 0.000 0.741 0.941 1.190 1.533 2132 2776 3.747 4.604 7.173 8.610
5 5.893

60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460
80 0.000 0.678 0.846 1.043 1.292 1.664 1.890 2.374 2.639 3.195 3.416
100 0.000 0677 0.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174 3.390
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.862 2.330 2.581 3.098 3.300

0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%
Confidence Level

t-table.xls 7/14/2007
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Year 4 Semester 11
REPEAT EXAMINATION

Modelling in Transport and Logistics - MOTL0310

e This paper consists of EIGHT questions on EIGHT (08) pages.
¢ Answer FIVE Questions including Question 0l.

¢ Only non-programmable calculators are allowed.
* You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e  Write legibly

Date: 2017.12.16 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

(a) A model is a simplified representation of a part of the real world-the system of
interest which focuses on certain elements considered important from a
particular point of view. State two advantages of developing models.

(02 Marks)
(b) Describe two (02) characteristics of each for transport demand and transport
supply. (04 Marks)

() The following simple cause-effect relationship illustrated in figure Q1-c depicts
the Car-Public Transport vicious circle. Describe briefly the role of transport
planning in this cycle.

even more
aftractive
[
Reduced bus Reduced | _ More congestion
frequency | demand for and delay
buses
Increase Less mieage
fares per bus

Increase bus
operating costs

Figure Q1-c: Car-Public Transport vicious circle
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(05 Marks)
(d) Describe the features of transport models for analytical approach with related to

the following concerns. Assume suitable examples if required.
(i) Level of precision and accuracy required
(i) The context of decision making
(iii) The availability of suitable data
(09 Marks)

Question 02
(a) State three (03) main factors affecting for the determination of sample size to

estimate population parameters.

(03 Marks)
(b) Explain briefly the role of Central Limit Theorem in sample size estimation
problem.
(03 Marks)

(c) Consider the following results of having collected stratified (based on income)
and choice-based samples of a certain population:

Table Q2-c1: Stratified Sample

Mode Low Income Medium Income | High Income
Car 3.33 18.00 20.00
Bus 33.34 7.20 4.00
Underground 3.33 4.80 6.00
Total 40 30.00 30.00
Table Q2-c2: Choice based sample
Mode Low Income | Medium High Total
Income Income
Car 6.67 20.00 13.33 40.00
Bus 17.24 2.07 0.69 20.00
Underground | 16.67 1333 10.00 40.00
Page 2 of 8
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If you know that the income-based proportions in the population are 60, 25 and 15%
respectively for low, medium and high income, find an equivalent table for a random
sample. [s it possible to validate your answer?
(05 Marks)
(d) Fill the table shown in Q2-d using transportation scenarios in using different

types of sampling in transport modeling problems.

Table Q2-d: Table to be filled
Sampling Method Scenario Advantages | Disadvantages
Simple Random Sampling
Stratified Random
Sampling
Choice Based Sampling

(Note - Students have to draw this table in their answer sheets)
(09 Marks)

Question 03

(a) State four (04) factors affecting freight trip generation of a manufacturing plant.
(04 Marks)
(b) Growth Factor Modelling is a technique which may be applied to predict the
future number of journeys by any of the categories of trip makers. Its basic
equation is:
T; = Fit
Where T; and t; are respectively future and current trips in zone i, and F; is a
growth factor.

Fj, is the factor related to variables such as population (P), income (I) and car
ownership (C), in a function such as:

r JEEC)
T SPLECY)

The superscripts d and c denote the design and current years respectively.
Explain two disadvantages of this approach in modeling trip generation

(06 Marks)
(c) Consider a zone with the following characteristics:
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Table Q3-c: Trip characteristics

Household Numbers Income Inhabitants Trips/day
type (Rs/month)

0 car 180 4,000 4 6

1 car 80 18,000 4 8

2 or more cars | 40 50,000 6 4

Due to a decrease in import duties and a real income of people will increase by 30%. It
is expected that in five years’ time 50% of households without a car would acquire one.

Estimate how many trips the zone would generate in that case.
(10 Marks)

Question 04

(a) Briefly describe the term ‘traffic assignment’ in transport planning process.
(03 Marks)

(b) Explain two each limitation of all or nothing traffic assignment methods in
modeling trip distribution.
(06 Marks)
(c) Briefly explain the Gravity Distribution Model to model trip distributions.

(Hint - A possible scenario can be assumed and only singly constrained trip
distribution can be thought of)
(11 Marks)
Question 05

(a) Determine the modal shares (M) between the following modes of transport for
school children in a small town who travel daily to a popular school in a
provincial town located 5 Km away;

Waiting time
Mode (k) | (minutes)W, Speed (Km/hr) (S;) | Costs (C)
School Bus | 10 30 5
School
Van 5 20 20
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Where,
exnCCk
M = 2T
E expG Ck
And where GCx is the Generalized Cost for mode k computed as follows:
GCk = ak+ awWk + atTk + acCx

where

Wi = waiting time in minutes for mode k

Tk = travel time in minutes for mode k

Sk = speed of travel for mode k in Km/hr

Cx = cost for travel by mode k in Rupees

ax = mode specification given as a bus =- 0.1, a van = - 0.2

aw =-0.04
a =- 0.02
ac = -0.01

(12 Marks)
(b) If there is a program to give school children free bicycles to come to school and
the estimated speed of travel by bicycle is known to be 10 Km/h and a bicycte = -
0.3. How many bicycles would be needed if there are a total of 200 students
attending the school?
(08 Marks)
Question 06
(a) Are the following statements true or false?

(i) There would be no objection to the use of total household income and
number of employed members in the household as independent variables in
a trip generation equation.

(i)  The use of trip generation equations to predict future trips depends on the
ability to estimate future values of the independent variables.

(iii) ~ Growth factor model uses disaggregate survey data while regression analysis
employs zonal aggregate survey data.

(iv) A transport system requires a number of fixed assets, the infrastructure, and a
number of mobile units, the vehicles in combination with a set of rules for
their operation

Page 5 of 8
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(v)  Logit model can be used in modal split problems so that the proportion of
trips selected for a certain mode can be calculated.
(05 Marks)
(b) 20 households in a city were sampled for household income, ownership of cars
for household, and trips produced. The collected data is shown in the table given
below.
(i) Develop matrices connecting monthly income vs cars available (use the table Q2
below) (03 Marks)
(i) Draw a graph connecting trips per household vs monthly income. (06 Marks)
(iii) How many trips per day will be made by a household with a monthly
income of Rs.10, 000 and owning one car? (06 Marks)
Table Q6-b: Collected data
Household no | Trips Monthly income (Rs) | Cars per household
1 2 4000 0
2 4 6000 0
3 10 17000 2
4 5 11000 0
5 5 4500 1
6 15 17000 3
7 7 9500 1
8 4 9000 0
9 6 7000 1
10 13 19000 3
11 8 18000 1
12 9 21000 1
13 9 7000 2
14 11 11000 2
15 10 11000 2
16 11 13000 2
17 12 15000 2
18 8 11000 1
19 8 13000 1
20 5 15000 1
Page 6 of 8
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Question 07

(a) Assume that for the purposes of a transport study the population of a certain area
has been classified according to two income categories, and that there are only two
modes of transport available (car and bus) for the journey to work. Let us also
assume that the ratio of population distribution is given by:

Low income High income Total
Bus user 045 0.15 0.60
Car user 0.20 020 040
Total 0.65 0.35 1.00

(i)  Calculate the probability of a low-income traveler using bus when a sample

is of 75% low income and 25% high income travelers. (03 Marks)
(i)  Calculate the probability of a bus user having low income when a sample

is of 75% bus users and 25% car users. (03 Marks)
(i) Calculate the probability that a high-income traveler selects car for the

given population. (03 Marks)

(b) Explain the usage of regression analysis in trip generation.

(05 Marks)
(c) If the generalised cost is measured in money units then is sometimes interpreted

as the value of time (or more precisely the value of in-vehicle time) as its units are
Rupees/time.

Briefely describe about the methodology that you would carry out to estimate the
value of time of the passengers in the Galle road between Fort and Moratuwa .

Hint - assume that you have collected data to represent monthly travel behaviours

of the passengers,
Only procedures need to be discussed. (06 Marks)
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Question 08
(a) State three (03) factors that affect travel mode choice in general.
(06 Marks)
(b) Explain the term traffic congestion using traffic flow theorem.
(05 Marks)
(c) Write short notes for the following topics:
(i) Three challenges in data collection for freight demand modeling
(ii) Aggregate data
(iii)  Brief description of utility function in modeling trip assignment
(3*3 Marks)
END OF THE QUESTION PAPER
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SEMESTER END EXAMINATION
Modelling in Transport and Logistics - MOTLO

e This paper consists of EIGHT questions on ELEVEN (11) pages.

* Answer FIVE Questions including Question 0L

¢ Only non-programmable calculators are allowed.

* You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

e If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e Write legibly

Date: 2017.08.05 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

(a) State three main components that a transport system is composed of in general.

(03 Marks)

(b) Traffic congestion in road is highly influenced by the level of transport supply and
demand. Briefly explain the term ‘congestion’ in terms of traffic flow and travel time

using the figure Q1-b given below. (05 Marks)

'}

Unit traved liine_ ¢

e = - ————

n T Flow v
Figure Q1-b: Defining traffic congestion
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(c) “We can find a set of equilibrium points for a transport system between transport
supply and transport demand. But again there would be changes in level of service as
to the changes in activity levels. Hence we would need to find two equilibrium points
one for the short term and next for the long term”.

Based on the above concept, explain the below mentioned statement ‘The task of
Transport Planning is to forecast and manage these equilibrium points so that the
welfare of the society is maximized.’ (04 Marks)

(d) Are the following statements true or false?
(i) There would be no objection to the use of total household income and number of
employed members in the household as independent variables in a trip generation
equation.

(i) The use of trip generation equations to predict future trips depends on the ability
to estimate future values of the independent variables.

(iif) Category analysis uses disaggregate survey data while regression analysis
employs zonal aggregate survey data.

(iv) A transport system requires a number of fixed assets, the infrastructure, and a
number of mobile units, the vehicles in combination with a set of rules for their
operation

(v) Logit model can be used in modal split problems so that the proportion of trips
selected for a certain mode can be calculated.

(05 Marks)
(e) Define the following terminologies commonly used in statistics.
(i) Data
(ii) Sample
(iii) Population of interest (03 Marks)
Page 2 of 11
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Question 02

(a) Assume that for the purposes of a transport study the population of a certain area
has been classified according to two income categories (low income and high

income), and that there are only two modes of transport available (car and bus) for
the journey to work.

Assume that the population distribution is given by:

Table Q2-a: Population distribution

Low income High income Total
Bus user 045 0.15 0.60
Car user 0.20 0.20 0.40
Total 0.65 035 1.00

(i) Calculate the probability of alow-income traveler using bus when a sample
is with 75% low income (LI) and 25% high income (HI) travelers.

(ii) Calculate the probability of a bus user having low income when a sample
is of 75% bus users and 25% car users.

(06 Marks)
(b) Explain the use of Central Limit Theorem in the sample size estimation in general
transport modelling studies.
(03 Marks)

(c) Consider the following results of having collected stratified (based on income) and
choice-based samples of a certain population:

Table Q2-c1: Stratified Sample

Mode Low Income Medium Income | High Income
Car 3.33 18.00 20.00
Bus 33.34 7.20 4.00
Underground 3.33 4.80 6.00
Total 40 30.00 30.00
Page 3 of 11
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Table Q2-c2: Choice based sample

Mode Low Income | Medium High Income | Total
Income

Car 6.67 20.00 13.33 40.00

Bus 17.24 2.07 0.69 20.00

Underground | 16.67 13.33 10.00 40.00

If you know that the income-based proportions in the population are 60, 25 and
15% respectively for low, medium and high income, find an equivalent table for
a random sample. Is it possible to validate your answer?
(05 Marks)
(d) Fill the table shown in Q2-d using transportation scenarios in using different
types of sampling in transport modeling problems.

Table Q2-d: Table to be filled
Sampling Method Scenario Advantages | Disadvantages
Simple Random Sampling
Stratified Random
Sampling
Choice Based Sampling

(Note - Students have to draw this table in their answer sheets)
(06 Marks)
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Question 03

The city in which this super market is located has 3 transport zones. The population and
the number of supermarkets in each zone and the total floor areas of these supermarkets
and the total number of supermarkets employees in each zone are given below.

Zone
Details A B L
Population in zone 100,000 | 120,000 | 120,000
Number of supermarkets in zone 2 4 2
Floor area of all supermarkets in zone (sq mt) | 500 1000 1000
Number of employees in all supermarkets in
zone 30 40 20

If the attraction to a particular supermarket i can be given by the equation:

Ai=10F:+ 100 E;
Where
Fi= floor area (sq mt) of supermarket i
Ei = number of employees in supermarket i

(a)  Calculate the total number of supermarkets shopping trips that would be attracted
to each zone in the city
(05 Marks)
(b)  Ifaverage household size in the city is 5 persons, how many supermarket trips on
average are made per household per week (Supermarkets are open on all seven
days of the week)
(05 Marks)
()  Ifeachsupermarket has 100 parking stalls and if 50% of the customers are expected
to arrive by private vehicles, estimate the average number of parking stalls that
are required by each supermarket. You may assume that the supermarkets are
open 20 hours a day and that the arrival rate is uniform with each vehicle staying
on average one hour.
(05 Marks)
(d)  Discussalso the adequacy of providing only this average number of parking stalls.
(05 Marks)
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Question 04

(a) 20 households in a city were sampled for household income, ownership of cars for
household, and trips produced. The collected data is shown in the table given
below.

(i) Develop matrices connecting monthly income vs cars available (use the
table Q4-a below)
(05 Marks)

(ii) Draw a graph connecting trips per household vs monthly income.
(05 Marks)

(i) How many trips per day will be made by a household with a monthly
income of Rs.10, 000 and owning one car?
(05 Marks)

(b) If the generalised cost is measured in money units then is sometimes interpreted
as the value of time (or more precisely the value of in-vehicle time) as its units are
Rupees/ time.

Briefely describe about the methodology that you would carry out to estimate the
value of time of the passengers in the Galle road between Fort and Moratuwa.

Hint - assume that you have collected data to represent monthly travel behaviours
of the passengers,
Only procedures need to be discussed.

(05 Marks)
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Table Q4-a: Collected data \\

Monthly income ——
Household no | Trips (Rs) Cars per household
1 2 4000 0
2 4 6000 0
3 10 17000 2
- 5 11000 0
5 5 4500 1
6 15 17000 3
7 7 9500 1
8 4 9000 0
9 6 7000 1
10 13 19000 3
11 8 18000 1
12 9 21000 1
13 9 7000 2
14 11 11000 2
15 10 11000 2
16 11 13000 2
g 12 15000 2
18 8 11000 1
19 8 13000 1
20 9 15000 1
Question 05
(a) State briefly the content of discrete choice model.
(02 Marks)

(b) Briefly explain the random utility theory commonly applicable in discrete choice

models.

(02 Marks)

(c) An inter-urban mode choice study is being undertaken for people with a choice
between car and rail. The figures below were obtained as a result of a survey on five

origin-destination pairs A to E.
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Table Q5-c: Survey results

Element: of cost by each mode
Car Rail
oD X1 X2 X1 X Proportion choosing car
A 305 550 250 570 0.80
B 4035 i3.10 202 14.00 031
C 325 9.30 235 8.60 057
D 330 11.20 273 16.30 0.71
E 243 6.10 204 470 0.63

Where X; is the travel time (in hours) and X, the out-of-pocket cost (in rupees).
Assume that the “value of time’ coefficient is 2.00 per hour.

(i) Calculate the generalized cost of travelling by each mode.

(05 Marks)
(ii) Calibrate a binary Logit modal-split model with these data.

(05 Marks)
(iii) An improved rail service is to be introduced which will reduce travel times

by 0.20 of an hour in every journey; by how much could the rail mode increase its

fares without losing customers at each O-D pair?
(06 Marks)

Question 06

(a) A small study area has been divided into four zones and a limited survey has
resulted in the following trip matrix
Q6-al: Trip Matrix

1 2 3 4
1 - 60 275 i
2 50 - 410 443
3 123 61 - 47
4 203 265 75 -

Estimates for future total trip ends for each zone are as given below:

Page 8 of 11
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Table Q6-a2: Future estima

Eztimated future Estimated future

Zones originz destinations
1 1200 670
2 1030 T30
3 380 930
4 170 995

Use an appropriate growth-factor method to estimate future inter-zonal
movements.

(08 Marks)

(b) Explain two each advantages and limitations of growth factor methods in
modeling trip distribution.
(06 Marks)
(c) Briefly explain the Gravity Distribution Model to model trip distributions.
(Hint - A possible scenario can be assumed and only singly constrained trip
distribution can be thought of)
(06 Marks)
Question 07

(a) Assign the vehicle trips shown in the following O-D trip table (Q7-a) to the
network shown in figure Q7-a, using the all-or-nothing assignment technique.

Table Q7-a: Origin-Destination Trip table

Trips between Zones
From/to | 2 3 4 5
1 - 100 100 200 150
2 400 - 200 100 500
3 200 100 - 100 150
4 250 150 300 - 400
5 200 100 50 350 -
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Figure Q7-a: Highway network
(08 Marks)
(b) Let the trip rate of a zone is explained by the household size in the field survey

conducted. It was found that the household size is 1, 2, 3 and 4. The trip rates of
the corresponding household are as shown in the table below.
(1) Fit a linear equation relating trip generation rate and household size.
(08 Marks)
(i) Test whether there is a linear relationship between number of trips
generated and household size. Assume a reliable significance value.

(04 Marks)
Table Q6-b: Survey information
Household size (x)
1 2 3 kS
Trips 1 2 4 6
per - - 5 7
day
() 2 3 3 -
S 9 12 574
b2
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Question 08

Write short notes for the following:
(a) Four integrated processes in transport planning
(b) Usage of Nested Logit Model
(c) Description of two differences between Aggregate and Disaggregate demand
models
(d) Transport as a derived demand

(4*5 Marks)

END OF THE QUESTION PAPER
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Year 4 Semester 11

SEMESTER END EXAMINATION
Chinese Language and Culture - CLAN0383

* This paper consists of NINE questions on FIVE (05) pages.
* Answer EIGHT Questions including Question OI.
¢  Only non-programmable calculators are allowed.
* Youmay use appropriate graphs, diagrams, equation/s to prove or justify the answers.

* If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

®  Write legibly

Date: 2017.08.06 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)
Write the Suitable Chinese Character

(1) Very/ hén ...............
(2) Middle/ zhong ................
(3)In /At/ zai................

(4) Book/ shua

................

(5) How many/several / ji

................

(6) O'clock / disn

----------------

(30 Marks)
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Question 02
What is the numeral in the sentence?

(1) BATE AL oo
@) MBI RS oo
(3) RE—HFZ oo

(10 Marks)
Question 03

Translate the following sentences in to English

(1) R ELF R E R / W de aihao shi yinyue................

(2) RLFTMER / W6 hui da wiinggid................

(3) XA EIRIFE / Zhege dianying hén hiokan................

(4) A2 €A% / Na shi feiji chang................

(5) BFRFE4 % L#E? /Gege zénme qit shanghii? ................

(10 Marks)
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Question 04 | |5
Translate the following sentences in to Chinese, write it in Pin Yin

(1) He is a Basketball player

----------------

(2) Ilike watch TV................

(3) I am at Railway station

................

(4) Airport is at left side................

(5) What is your hobby? ................

(10 Marks)
Question 05

Answer the following questions in Pin Yin

.................
.................

.................

.................

(10 Marks)
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Question 06
Make the below sentences in properly and write it in Pin Yin

(1) &3k xthuan /& W8 /A bu /H % miantido................

(2) F wd /F3L Yingwén/F you / i%-ké /EH— Xinggi yi...ooonn......
(3) B xihuan /fih Ta /4K nitrou /tH y& ................

(4) wo /&R ke /&F méiydu ................

(5) B xthuan /3 wd /AT Women /¥ Ban ................

(10 Marks)

Question 07

Write the TIME in Chinese characters
(L) LY elogle s osme e

(2) Seven O’clock................

(2) Bighit O Clock.ceessmanes

(4) Ten CF clock.coosmnssses

(5) Three O clock, . cooamsnrsnss

(10 Marks)
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Question 08
Read & Match
1. WEXR / Zuétian a) Doctor
2. B4 / Yishéng b) Yesterday
3. AL/ Siji d) Hope/Wish
4. 1 / Xiang f) Driver
5. M / Géu e) Dog
(10 Marks)
Question 09
Write about yourself in Chinese pin yin not less than 5 sentences
(10 Marks)
END OF THE QUESTION PAPER-----emmeeeeee -
Page 5 of 5




b

Colombo International Nautical and Engineering College [@\
CINEC Campus \=/
Faculty of Management & Social Sciences Nt

Department of Logistics & Transport
BSc in International Transportation Management and Logistics
Course CODE: COM550

Year 4 Semester 11

REPEAT EXAMINATION
Chinese Language and Culture - CLAN0383

® This paper consists of NINE questions on SIX (07) pages.

¢ Answer SEVEN Questions including Question 01.

¢  Only non-programmable calculators are allowed.

* You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

* If you have any doubt as to the interpretation of the wording of a question, make your own decision, but
clearly state it on the script.

*  Write legibly

Date: 2017.04.03 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)
(A) Write the Suitable Chinese Character for below Pinyin

31 (05 Marks)
................ (05 Marks)
. i (05 Marks)
(4)Mama ................ (05 Marks)
(5) WO wvveeerreenn (05 Marks)
(B) Find the odd words and underline
(1) 4P Niarou / # yu / & & gege (03 Marks)
(2) 484 Jigjie / BRIk meimei /3 cai (03 Marks)
(3) ##% Hiixian / # Yu / EH Mianbao (03 Marks)
(4) KR Mifan / H% miantido/ ¥z Chi (03 Marks)
(5) 2R pinggus/MnHE kafei/ it gud zhi (03 Marks)
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Question 02

Mark the time on the given clock

PR AR 1P tR

(10 Marks)
Question 03

Identify the following symbols and write down the correct numbers in English.

(10 Marks)
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Question 04

Write about yourself in Chinese ping yin not less than 5 sentences

(10 Marks)
l Question 05
Translate the following sentences in to Chinese and write it in Ping Yin.
l 1.  Hello! (02 Marks)
Thank you. (02 Marks)
l 3 Bye Bye. (02 Marks)
l 4. Good Morning! (02 Marks)
5, How are you? (02 Marks)
' Page 3 of 5
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Question 06
l Read & Match
l 1. chi-#z a) Morning
2. kafei- nmF b) Milk
3. nitngi- 44 d) Egg
' 4. jidan - X% f) Eat
5. heé- M e) Drink
l (10 Marks)
Question 07
l According to the meaning find the correct sentence in pin yin
l 1) Father is not a doctor ni meimei shi laoshi ma?
2) Does your younger sister a teacher?  Ba Ba bushi yisheng
' 3)Are you a teacher? W6 y6uyi zhi gou
l 4) This is my elder brother Ni shi ldoshi ma?
l 5) I have one dog Zhe shi wo di gege
(10 Marks)
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Question 08

Mark down v or %

Hz
! Chi
&)
2 He
Zaijian
’ ik
Yoéuyong
. %
Miantido

(10 Marks)
Question 09
Write about your school in Chinese pin yin not less than 5 sentences
(10 Marks)
Page 5 of 5
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REPEAT EXAMINATION -
Modelling in Transport and Logistics - MOTL0310

* This paper consists of EIGHT questions on NINE (09) pages.

* Answer FIVE Questions including Question 01.

¢ Only non-programmable calculators are allowed.

* You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

* Ifyou have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

e Write legibly

Date: 2017.04.03 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

(a) A model is a simplified representation of a part of the real world-the system of
interest which focuses on certain elements considered important from a particular point
of view. State two advantages of developing models.

(02 Marks)
(b) Describe two (02) characteristics of each for transport demand and transport supply.

(04 Marks)

(c)The following simple cause-effect relationship illustrated in figure Q1-c depicts the

Car-Public Transport vicious circle. Describe briefly the role of transport planning in this
cycle.
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income \
increase car
Car becomes o
EVEN MOTe  fmee——"" :
— !
Reduced bu Reduced More congestion
| frequency demand for and delay
= I
Increase Less mileage
fares i per bus
Increase bus /
operating costs

Figure Ql-c: Car-Public Transport vicious circle

(05 Marks)
(d) Describe the features of transport models for analytical approach with related to the

following concerns. Assume suitable examples if required.
(i) Level of precision and accuracy required
(if)  The context of decision making
(iii)  The availability of suitable data

(09 Marks)

Question 02 \

(a) State three (03) main factors affecting for the determination of sample size to
estimate population parameters.

(03 Marks)
(b) Explain briefly the role of Central Limit Theorem in sample size estimation problem.

(03 Marks)

(c) Consider the following results of having collected stratified (based on income) and
choice-based samples of a certain population:

, Page 2 of 9
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Table Q2-c1: Stratified Sample

Mode Low Income Medium Income | High Income

Car 3.33 18.00 20.00

Bus 33.34 7.20 4.00

Underground S 4.80 6.00

Total 40 30.00 30.00
Table Q2-c2: Choice based sample

Mode Low Income | Medium High Total

Income Income

Car 6.67 20.00 13.33 40.00

Bus 17.24 2.07 0.69 20.00

Underground | 16.67 13.33 10.00 40.00

If you know that the income-based proportions in the population are 60, 25 and 15%
respectively for low, medium and high income, find an equivalent table for a random
sample. Is it possible to validate your answer?

(05 Marks)

(d) Fill the table shown in Q2-d using transportation scenarios in using different types
of sampling in transport modeling problem:s.

Table Q2-d: Table to be filled

Sampling Method Scenario Advantages | Disadvantages
Simple Random Sampling

Stratified Random
Sampling
Choice Based Sampling

(Note - Students have to draw this table in their answer sheets)
(09 Marks)
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Question 03

(a) State four (04) factors affecting freight trip generation of a manufacturing plant.

(04 Marks)
(b) Growth Factor Modelling is a technique which may be applied to predict the future

number of journeys by any of the categories of trip makers. Its basic equation is:
Ii = Fit;

Where T; and t; are respectively future and current trips in zone i, and F; is a growth
factor.

F;, is the factor related to variables such as population (P), income (I) and car ownership

(©), in a function such as:
J(Pf If, C)

The superscripts d and ¢ denote the design and current years respectively.
Explain two disadvantages of this approach in modeling trip generation

F;

(06 Marks)
(c) Consider a zone with the following characteristics:
Table Q3-c: Trip characteristics

Household Numbers Income Inhabitants Trips/day
type (Rs/month)

0 car 180 4,000 4 6

1car 80 18,000 4 8

2 or more cars | 40 50,000 6 4

Due to a decrease in import duties and a real income of people will increase by 30%. It
is expected that in five years” time 50% of households without a car would acquire one.

Estimate how many trips the zone would generate in that case.

(10 Marks)
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Question 04
(a) Briefly describe the term “traffic assignment’ in transport planning process.

(03 Marks)

(b) Explain two each limitation of all or nothing traffic assignment methods in modeling
trip distribution.
(06 Marks)
(c) Briefly explain the Gravity Distribution Model to model trip distributions.

(Hint - A possible scenario can be assumed and only singly constrained trip
distribution can be thought of)

(11 Marks)

Question 05
(a) Determine the modal shares (M) between the following modes of transport for
school children in a small town who travel daily to a popular school in a provincial

town located 5 Km away;
Waiting time
Mode (k) | (minutes)W, Speed (Km/hr) (S,) | Costs (Cy)
School Bus | 10 30 5
School
Van 5 20 20
Where,
expG ("
M, = &——
E expGCk

And where GCy is the Generalized Cost for mode k computed as follows:
GCk = ax + awWxk + aiTk + a.Cx

where

Wi = waiting time in minutes for mode k

Tx = travel time in minutes for mode k

Sk = speed of travel for mode k in Km/hr

Ck = cost for travel by mode k in Rupees

ax = mode specification given as a bus = - 0.1, & yan = - 0.2

aw =-0.04

g = = 002

ac = -0.01
(12 Marks)
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(b) If there is a program to give school children free bicycles to come to school and the
estimated speed of travel by bicycle is known to be 10 Km/h and a picycie = - 0.3.

How many bicycles would be needed if there are a total of 200 students attending
the school?

(08 Marks)
Question 06

(a) Are the following statements true or false?

(i) There would be no objection to the use of total household income and
number of employed members in the household as independent variables in
a trip generation equation.

(if)  The use of trip generation equations to predict future trips depends on the
ability to estimate future values of the independent variables.

(iii) ~ Growth factor model uses disaggregate survey data while regression analysis
employs zonal aggregate survey data.

(iv) A transport system requires a number of fixed assets, the infrastructure, and a
number of mobile units, the vehicles in combination with a set of rules for
their operation

(v)  Logit model can be used in modal split problems so that the proportion of
trips selected for a certain mode can be calculated.

(05 Marks)
(b) 20 households in a city were sampled for household income, ownership of cars for
household, and trips produced. The collected data is shown in the table given
below.

(i) Develop matrices connecting monthly income vs cars available (use the table Q2

below)
(03 Marks)
(ii) Draw a graph connecting trips per household vs monthly income.
(06 Marks)
(iif) How many trips per day will be made by a household with a monthly income
of Rs.10, 000 and owning one car? (06 Marks)
Page 6 of 9
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Table Q6-b: Collected data

Monthly income
Household no Trips (Rs) Cars per household
1 2 4000 0
2 4 6000 0
3 10 17000 2
4 5 11000 0
5 5 4500 1
6 15 17000 3
P 7 9500 1
8 4 9000 0
9 6 7000 1
10 13 19000 )
11 8 18000 1
12 9 21000 1
13 9 7000 2
14 11 11000 2
15 10 11000 2
16 11 13000 2
17 12 15000 2
18 8 11000 1
19 8 13000 1
20 9 15000 1
Question 07

Py

p B g

(a) Assume that for the purposes of a transport study the population of a certain area
has been classified according to two income categories, and that there are only two
modes of transport available (car and bus) for the journey to work. Let us also
assume that the ratio of population distribution is given by:
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Low income High income Total
Bus user 045 0.15 0.60
Car user 020 0.20 040
Total 0.65 035 1.00
(i) Calculate the probability of a low-income traveler using bus when a sample
is of 75% low income and 25% high income travelers. (03 Marks)

(i) ~ Calculate the probability of a bus user having low income when a sample

is of 75% bus users and 25% car users. (03 Marks)
(iii) ~ Calculate the probability that a high-income traveler selects car for the
given population. (03 Marks)

(b) Explain the usage of regression analysis in trip generation.
(05 Marks)
(c) If the generalised cost is measured in money units then is sometimes interpreted

as the value of time (or more precisely the value of in-vehicle time) as its units are
Rupees/time.

Briefely describe about the methodology that you would carry out to estimate the
value of time of the passengers in the Galle road between Fort and Moratuwa .

Hint - assume that you have collected data to represent monthly travel behaviours
of the passengers,

Only procedures need to be discussed. (06 Marks)
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Question 08
(a)  State three (03) factors that affect travel mode choice in general.
(06 Marks)
(b)  Explain the term traffic congestion using traffic flow theorem.
(05 Marks)
() Write short notes for the following topics:
(i) Three challenges in data collection for freight demand modeling
(ii) Aggregate data
(iif) Brief description of utility function in modeling trip assignment
(3*3 Marks)
END OF THE QUESTION PAPER---==-=---eeeu--
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Year 4 Semester 11
REPEAT EXAMINATION
Modeling in Transport and Logistics-MOTL310310

This paper consists of EIGHT questions on six (06) pages.

Answer FIVE Questions including Question 1.

Only non-programmable calculators are allowed.

You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

If you have any doubt as to the interpretation of the wording of a question, make your
own decision, but clearly state it on the script.

Date: 2016.03.12 Pass mark: 50% Time: 03 Hours

Question 01: (Compulsory)

(@)

(b)

A travel demand model is given as
Tij = a. P25P09 / Dyl
Where;
Tij = daily demand for passengers between i and j (both directions)
P;i=population of city i in thousands, where (Pi> P))
Pj= population of city j in thousands
Djj= minimum distance between i and j in km
a:.=3.2x10*

Assume that a month has 30 days.

(i) Find the total number of passengers per month between two cities A and
B, situated 150 km apart, when the population of city A is 1.5 million and
the population of city B is 1.2 million.

(i) If a new road connecting the two cities is built such that the distance
between them is reduced to 100 km, what will be the new monthly
passenger demand between the two cities?

(06 Marks)

What do you understand by
(i) Time headway

Page 1 of 6
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(i)  Space headway
(04 Marks)
(c)  What are home-based trips? (02 Marks)

(d)  Identify if the data obtained from the following sources are aggregate or
disaggregate and cross-sectional or time-series data.

Aggregate/Disaggregate | Cross-sectional/ Time-series
Annual Reports
Household Surveys
| Transport interviews
Transport counts
(08 Marks)

Question 02
The center of most travel demand models is the “Four Step Model”. Describe each step
in this model. (20 Marks)
Question 03

(a)  Passenger trips can be classified by trip purpose. Identify six such trip purposes.
(06 Marks)

(b)  The trip rate (y) of a zone is explained by the household size (x). The trip rates of
the corresponding households are as shown in the table below.

Household Size (x) 1 12 {3 |4
1 {2 14 |6

Trips/day (y) e 14 |5 |7

2 1@ 13 |4

(i) Fit a linear equation relating trip rate and household size.
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(i)  Compute the trip rate if the average household size is 3.25.
(All answers should be accurate to two decimal places)

(14 marks)
Question 04
Discuss the following road traffic data collection equipment.
(@) Pneumatic road tube
(b)  Magnetic loops
(c) Manual counts
(d)  Ultrasonic and passive acoustic
()  Piezoelectric sensors
(20 Marks)

Question 05

The base year trip matrix for a study area consisting of three zones is given below.

1 2 3 Oi
i | 30 45 42 117
Z 54 48 36 138
3 B . 51 39 123
d; 117 144 117 378

The productions from the zone 1, 2 and 3 for the horizon year are expected to grow to
147,159 and 183 respectively. The attractions from these zones are expected to increase
to 153, 177 and 159 respectively. Compute the trip matrix for the horizon year using
doubly constrained growth factor model. (All figures should be accurate to 2 decimal
places)

(20 Marks)

Question 06

(@) A zone has 200 households with cars and 300 households without cars. The
average trip generation rate for each group is 6.0 and 3.5 trips per day
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respectively. Assuming that in the future all households will have a car, and that
population and income will remain constant, calculate

(i) Current trip rate

(i)  Growth factor

(iii) Estimated number of future trips
(iv)  Actual number of trips generated

(08 Marks)

Discuss the advantages and disadvantages of the following data collection
techniques used in transportation surveys.

(i)  Case Studies
(ii)  Mail Surveys
(iii)  Personal Interviews
(12 Marks)

Question 07

Explain “Generalized Cost” with respect to transportation.
(05 Marks)

Factors influencing mode choice can be listed under 03 groups. What are they?
(03 Marks)

The total number of trips from zone i to zone j is 4200. Currently all trips are
made by car. The government is considering two alternatives - to introduce a
train or a bus. The travel characteristics and respective coefficients are as shown.

v | twij |ty | Fy | Dj

Coefficient | 0.05 | 0.04 | 0.07 | 0.2 | 0.2
Car 25 - - |22 6
Bus 35 8 6 8 | -
Train 17 § 14 5 6 | -

The travel cost is represented by
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= a1t"i]' + aztwjj A agtfl-,- + a4Fij + a5¢>ij
(i) Calculate the cost of travel by car, bus and train

Considering introduction of bus,

(ii)  Whatis the probability of choosing car? How many trips will be made by
car?

(i) ~ What is the probability of choosing bus? How many trips will be made by
bus?
Considering introduction of train

(iv)  What is the probability of choosing car? How many trips will be made by
car?

(v)  What s the probability of choosing train? How many trips will be made
by train?

(vi) ~ Which would be the best alternative in terms of trips carried?
(12 Marks)

Question 08

(@)  Transportation demand is studied by stratifying data. Identify two such

stratifiers.
(02 Marks)
(b)  The table below presents the data collected in a household (HH) survey.
Type Household | Annual No. of | No. of workers |
Size income ($ ‘000) | non- departing in the
workers peak hour

1 2 30 1 1

° 3 45 1 0

3 + 55 2 1

The total number of household types is given in the table below.

Household type No. of households
1 200
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2 250
3 375

The following linear regression model estimates the number of social trips.
Y1=0.06 + 0.03 X1 + 0.005 X2 + 0.08 X3

The following linear regression model estimates the number of recreational trips.
Y2=0.4+0.01X; + 0.002 X2 + 0.02 X3

Where

X1 = Household annual income in ‘000

X2 = Household size

X3 = Number of non-working household members

Using the data above calculate the total number of peak hour work-based trips,
social trips and recreational trips. (All answers should be accurate to 3 decimal
places)

(18 Marks)

END OF THE QUESTION PAPER-------ececeazaun
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Year 4 Semester 11
SEMESTER END EXAMINATION

This paper consists of EIGHT questions on Six (06) pages.
Answer Five Questions including Question 01

Only non-programmable calculators are allowed.
You may use appropriate graphs, diagrams, equation/s to prove or justify the answers,

If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.

Pass mark: 50%
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Modelling in Transport and Logistics-MOTL310310

Time: 03 Hours

Question 01: (Compulsory)

(@)  The table below presents the data collected in a household (HH) survey.

Type Household | Annual No. of | No. of workers
Size income ($ ‘000) | non- departing in the
workers peak hour
1 3 30 2 1
2 B 45 2 2
3 5 55 3 2
4 o 75 i ! 0

The total number of household types is given in the table below.

Household type No. of households
1 150

2 200

3 F.745

4 i

The following linear regression model estimates the number of recreation trips.
Y1=0.08 + 0.02 X; + 0.008 X2 + 0.02 X3

The following linear regression model estimates the number of retail trips.
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Y2=0.5+0.02 X1 + 0.004 X2 + 0.01 X3

Where

X1 =Household annual income
X2 = Household size

Xs = Number of non-working household members

Using the data above calculate the total number of peak hour work-based trips, retail
trips and recreation trips.

(12 Marks)

(b)  Data for transport demand modeling can be obtained from several sources.
Briefly explain two such sources. (04 Marks)

(c)  Identify the travel movement types illustrated in the following figure.

(04 Marks)
Question 02
Travel surveys can take many forms. Describe five such types of travel surveys giving
examples of their common applications. (20 Marks)
Question 03
(a)  Distinguish between the following types of transport data giving examples.
(i) Aggregate and disaggregate data (04 Marks)
(ii) Time-series, cross-sectional and pooled data (06 Marks)
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(b)  The trip rate (y) and the corresponding household sizes (x) from a sample are
shown in the table below.

Household size (x) I 11 12 12 (2 (3 |3 13 |18 |4 {4 |4
Trips per day (y) 1 |2 |2 13 {412 |3 |4 |5 |4 |6 |7
(i)  Fitalinear equation relating trip rate and household size.
(i)  Compute the trip rate if the average household size is 3.75
(10 Marks)

Question 04

(@)  Identify the advantages and disadvantages of each of the following transport
data collection techniques.

(i)  Use of existing information
(i)  Group administered surveys
(iii) Observations
(12 Marks)

(b)  Describe the concept of generalized cost, with reference to the differences
between generalized cost of using public transport and private transport.
(06 Marks)

() The center of most travel demand models is the "Four Step Model". Identify the
four steps in this model.

(02 Marks)

Question 05

(@)  Discuss non-intrusive technologies used in transport data collection.

(08 Marks)
(b)  Growth factor models have the basic equation, T; = fit; where T; is the number of

future trips in the zone, t; is the number of current trips in that zone and f; is a
growth factor.

(i) Identify two explanatory variables that the growth factor depends on.
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A zone has 300 households with cars and 275 households without cars. The
average trip generation rate for each group is 6.0 and 3.0 trips per day
respectively. Assuming that in the future all households will have a car, and that
population and income will remain constant,

(i)  Find the growth factor

(iii)  Calculate the estimated future trips from that zone
(iv)  What will be the actual number of trips generated?

(08 Marks)

(c) What are the advantages and limitations of the growth factor model?
(04 Marks)

Question 06

The base year trip matrix for a study area consisting of three zones is given below.

1 2 3 0i
20 30 28 78
36 32 24 92
22 34 26 82
d; 88 96 78 252

The productions from the zone 1, 2 and 3 for the horizon year are expected to grow to
98, 106 and 122 respectively. The attractions from these zones are expected to increase

to 102, 118 and 106 respectively. Compute the trip matrix for the horizon year using
doubly constrained growth factor model.

- Tl T T T T T O T TE T T T S B B B B e

(20 Marks)
Question 07 ‘
(@)  In the context of traffic flow models, what do you understand by
(1) Space headway
(i)  Time-mean speed
(iii) Flow rate
(iv)  Density
(08 Marks)
Page 4 of 6
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(b)  Describe mode choice as part of the four stage model, with reference to the main
factors which influence mode choice. (06 Marks)
(c) A travel demand model is given as
Tij = ac P26 Pji1 / D20
Where;
Tij = daily demand for passengers between i and j (both directions)
Pi=population of city i in thousands, where (P; > P;)
Pj= population of city j in thousands
Djj= minimum distance between i and j in km
ac=3.6 x 10+
(i) Find the total number of passengers per month between two cities M and
N, situated 108 km apart, when the population of city M is 1.2 million
and the population of city N is 800,000.
Clearly state any assumptions you make in your calculation.
(i)  If the population of city N is doubled, what will be the new daily
passenger demand between the two cities?
(06 Marks)
Question 08
(@)  What are the factors that affect route choice? (06 Marks)
(b)  How are vehicle trips different from person trips? (02 Marks)
(c)  Ajoint trip destination/mode vehicle based social trip logit model is estimated

with the following coefficients

By Car By Bus
Constant ' 0.9 0.2
Travel time (mins) -0.22 -0.22
Population (in ‘000) 0.16 0.16
Leisure floor space (in ‘000m) 1.1 1.1

Itis known that 1000 recreational trips will depart from a residential area during

the peak hour. There are two possible trip destinations with the following
characteristics.
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Car  travel | Bus travel | Population | Leisure floor
time (mins) | time (mins) | (in ‘000) space (in ‘000m)
Dest1l |14 17 124 1.3
Dest2 |5 8 8.2 0.92
Determine the distribution of trips by mode and destination.
(12 Marks)
- - END OF THE QUESTION PAPER------memeeeeem-
Page 6 of 6

>
-l O N S - & O s



HColombo International Nautical and Engineering College \@’
CINEC Campus (o

Faculty of Humanities and Social Sciences ‘:Q\Nk
Department of Logistics & Transport
BSc in International Transportation Management and Logistics
Course CODE: COM550 00 N no
1ANG | Year 4 Semester 11 'S
£ N SEMESTER END EXAMINATION
' ”\y Chinese Language and Culture-CLAN421586

This paper consists of EIGHT questions on Five (05) pages.

Answer ALL Questions

Only non-programmable calculators are allowed.

You may use appropriate graphs, diagrams, equation/s to prove or justify the answers.

If you have any doubt as to the interpretation of the wording of a question, make your own
decision, but clearly state it on the script.
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Question Number 01

(a) Write the Suitable Chinese Character for below Pinyin
(i) Nihdoma?  ...............

() WohBahBo  ..coecompmsnnsss
(iii) Zhongguérén ................
(iv) Mama zai béijing................
(v) Zhe wd baba  ................
(15 Marks)
(b) Find the odd words and underline
(i) #PNiarou / fyu / FHigege
(ii) 4BBigjie / BRFmeimei / Fai
(iii) AH3ixian / fYu / E&Mianbao
(iv) RMifan / Emiantido/ ¥Chi
(v) FRpinggus/ Milkarei/ Ftgusd zhi (05 Marks)
(c) Match to the suitable meaning
(i) xingqi yi physical training
(i) Zhongweén ke Monday
(iii) Tiyt Chinese Class
(iv) Séng jia ludo wén Sinhala
(v) Yingwén Girls/female
(vi) Nén no/not
(vii) nid Boys/male
(viii) Méiyou English
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(ix) Women We are
(x) Qu Go (10 Marks)

i) + ..o (06 Marks)

Question 02
Mark the time on the given clock

(10 Marks)
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Question 03

Answer the below questions using ping yin
(a) #REY4E B & JLA JLE / ni de shéngri shi ji yue ji hao?

...........................................................................
...........................................................................
...........................................................................
....................................................................................................

..........................................................................

(10 Marks)

Question Number 04

Filling the blanks using below words

(%/ shi , %/ yishéng , BVL/ na'er, M/ he , #/ xiing)
(a) ¥R %%E ...... 5 ? Nibabashi ......... ma?

(b) fh...... FRBEZF/ ta ......bushi huajia?

(c) fh7E....... TiE/tazai...... Gongzuo?

(d) fR....... MEES? / ni ....... kaféi ma?

(e) F.....IE . Ws ... zud yinyuan (10 Marks)

Question 05
Rewrite the correct sentence

(a) B dianying / FF&hdokan /3X/ zhege / {Bhén

(b) F4Faihao / WS/ #)de/ & Fyinyue/ Rshi

(c) ftTa /E#Faihao / f+4.shénme/Ede / Rshi
(d) =hui/ fRNV/#Td3/Bma?/ MEkwingqid

...................................................................

(e) XXtiantian/ W&/ B dianshi/ Fkan
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................................................................... (10 Marks)
Question Number 06

Match to the correct meaning
(a) Zudbian right side
(b) Youbian left side
(c) Houbian front side
(d) Qianbian behind side
(e) Pangbian next to / close by

(10 Marks)

Question Number 07
Translate in to English

(a) A PR #Ta ybu lidng zhi géu

...................................................................
...................................................................
...................................................................

..................................................................

(04 Marks)
Question Number 08

Write about yourself in Chinese in pin yin - 10 sentences
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l (10 Marks)
' END OF THE QUESTION PAPER
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