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L-2/T -2/URP Date: 15/0112017

BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA

L-2/T-2 BURP Examinations 2015-2016

Sub: PLAN 215 (Urban Planning Techniques)

,Full Marks: 210 Time: 3 Hours

USE SEPARA TE SCRIPTS FOR EACH SECTION

The figures in the margin indicate full marks.

SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. (a) What do you understand by the term 'Transit Oriented Development'? How do

neotraditional neighborhood concepts differ from traditional neighborhoods in terms of

various parameters? (5+10=15)

(b) Briefly discuss the laws and policies to conserve and manage flood zones of Dhaka

Metropolitan Area. (10)

(c) Explain the term "Urban Growth Boundary". Show the hierarchy of Land

Classification categories with a neat diagram. (3+7=10) .

2. (a) What are the locationa1 principles for open space? Discuss the recommended order

of categories of landuse for urban landuse design. (4+8= 12)

(b) What do you understand by the term "imageability of a city"? In case of Dhaka,

which elements of the city give you a sense imageability? Discuss with relevant

examples. (4+10=14)

(c) "The landuse design and development management plan should be mutually

supportive" - Do you agree? Explain in favor of your opinion. (9)

3. (a) Four perspectives are considered for landuse information- briefly discuss these

perspectives. (23)

(b) Which pattern of development is usually found in the periphery of urban areas?

Discuss the characteristics of such development. (4+8= 12)

4. (a) What is 'sustainable development'? What are the three principles inherent to

sustainable development? (3+ 12=15)

(b) Define 'Biocapacity' and 'Ecological Overshoot'. How can ecological footprint

measure guide policy makers while planning for a city? (8+6=14)

(c) Give example of two strategies that could be adopted to conserve historic buildings

of Dhaka by upholding the interests of the private owners of those buildings. (6)
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SECTION -B

There are FOUR questions in this section. Answer any THREE.

5.

6.

(a) What are the objectives of preparing master plan for a city?

(b) Briefly explain the process to be followed by any developing authority to prepare a

development plan for its jurisdiction area.

(c) Write down the categories of local plan with appropriate examples.

(a) Differentiate between:

(i) Site and services scheme and land readjustment teclmique.

(ii) Settlement upgrading and guided land development.

(b) Define land sharing. Which characteristics make any area suitable for land sharing

projects?

(c) Discuss how taxation policy can reduce the problems relating to land market and

housing supply.

(6)

(20)

(9)

(1x2=14)

(9)

(12)

7. (a) Describe the key elements ofland readjustment technique.

(b) Define urban renewal. Discuss the issues those create the necessity of urban .

renewal in the context of a particular area in Dhaka city.

(c) Describe the systematic process of applying land readjustment technique to a fringe

area of Dhaka city .

(12)

(17)

. 8. (a) Explain the key components of site and services scheme adopted under Dhaka

Urban Infrastructure Improvement Program. Give your opinion regarding the success

of this program. . (10+10=20)

(b) Discuss the urban renewal strategies which played an effective role in the revival of

many city centres all over the world. (15)
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Full Marks: 210 Time: 3 Hours

USE SEPARA TE SCRIPTS FOR EACH SECTION

The figures in the margin indicate full marks.

SECTION -A

There are FOUR questions in this section. Answer any THREE.

The abbreviations and terms have their usual meanings.

1.

2.

(a) Briefly explain the applications of remote sensing techniques in urban and regional

planning.

(b) Differentiate between:

(i) Active sensor and passive sensor

(ii) Across track scanner and along track scanner

(iii) Polar satellite and geo-stationary satellite.

(c) Draw a diagram illustrating the key elements of remote sensing technique.

(7)

(7x3=21)

(7)

(10)

3. (a) Define radiometric and geometric error. Explain how different techniques can

eliminate radiometric error.

(b) Briefly discuss the categories of contrast stretching with necessary illustrations.

(c) Explain the concept of Principal Component Analysis (PCA) and explain why it is

useful in remote sensing.

(6+7=13)

(12)

(10)

4. (a) Draw a diagram illustrating the stages of supervised classification. Explain.any two

mathematical approaches used for classifying spectral patterns into categories. (7+8=15)
(b) The following table provides an error matrix resulting from a supervised image

classification. (10+5+5=20)
(i) Estimate the user, producer and overall accuracy for the classification.

(ii) Estimate the Khatstatistics for the classification.

(iii) Interpret your result comparing 'the Khatstatistics and overall accuracy.
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Contd ... Q. No. 4(b)

Built-up Agricultural Forest Vegetation Barren Water
Land Body

Built-up 1971 19 1 8 0 1
Agricultural 16 1940 2 23 9 10
Forest 8 3 1891 87 0 11
Vegetation 2 25 159 1786 16 12
Barren Land 0 24 4 8 1958 6
Water Body 11 12 29 11 11 1926

SECTION -B
There are FOUR questions in this section. Answer any THREE.

5. (a) Define topology. State the basic rules of topology. Write down the applications of

topology in GIS with examples. (2+3+3=8)
(b) Compare the advantages and disadvantages of vector and raster data. (12)
(c) What are the basic elements of raster data model? (10)
(d) What do you understand by spatial interpolation? Name different types of spatial

interpolation techniques. (5)

6. (a) Why it is important to define datum in GIS. Differentiate between global and local

datum. (2+8=10)
(b) Explain how a zone is defined in UTM projection system. What are the parameters

those need to be specified while defining UTM projection system in GIS. (15)
(c) What do you understand by geometric transformation of vector data? Compare

among different geometric transformation methods. (2+8=10)

7. (a) Describe different methods to correct digitizing errors.

(b) Explain the similarity as well as the difference between join and relate operations

for attribute data.

(c) State some applications of buffer analysis in planning with practical examples.

(d) Explain different types of map overlay techniques with diagram. How overlay

operation can be applied for land suitability analysis.

(8)

(5)
(6)

(16)

8. (a) What is Nearest Neighbor Analysis? How can you interpret the result of Nearest

Neighbor Analysis? State some of its possible applications in planning. (2+3+3=8)
(b) How local raster operations can be used for spatial and temporal analysis III

planning? Explain with proper examples. (10)
(c) Write down the applications of zonal operation. Explain the process with an

example. (3+6=9)
(d) What do you understand by DEM and TIN? Compare between DEM and TIN for

terrain modeling. (4+4=8)
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION -A
There are FOUR questions in this section. Answer any THREE.

1. (a) Define Landscape Planning and Design. Discuss principles of Japanese garden. (2 ~ +6=8 ~)
(b) Illustrate the typical features and elements of Italian garden. Differentiate between

Classical and Contemporary styles of Italian garden. (10+5=15)

2.

3.

(a) Briefly explain landscape design considerations in the context of Tropical climate.

(b) How the landscape in Coastal regions of Bangladesh is different from other parts of

the country? Explain with appropriate example.

(a) "Soil organism, in their multiplicity, join in complex food webs" - explain.

(b) Why functional biodiversity is more important than number of species?

(c) How ecosystems are organized in tropic levels? Explain using Lindeman's diagram.

(13 ~)

(10)

(6~)

(8)
(9)

4. How the followings influence organization of space? Use illustrations if necessary. (9 ~ +7+7=23 ~)

(a) Spatial impact
(b) Spatial quality

(c) The elements of containment.

SECTION-B
There are FOUR questions in this section. Answer any THREE.

5.

6.

7.

8.

(a) Define 'Ecosystem based landscape conservation planning.,
(b) Briefly explain the critical issues for healthy natural environment of Dhaka and

their landscape conservation strategies according to 'Dhaka structure plan 2016-2035'.

Discuss the considerations of landscape Design process in Urban scale for Residential

Environment.

Explore the potential and design of path III urban context using appropriate

illustrations.

(a) Mention the information needed for site planning.

(b) How characteristics of plants guide landscape design criteria?

(6~)

(17)

(23~)

(23~)

(8~)

(15)
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USE SEPARATE SCRIPTS FOR EACH SECTION

The figures in the margin indicate full marks.

SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. Write short notes on the following-

(a) Geometric trend line method of population projection.

(b) Residual method of forecasting migration.

(c) Seasonal Index.

(d) Relative Cyclical Residual Method.

(10)

(8)

(10)

(7)

2. (a) Distinguish between 'standard error of estimates' and 'standard deviation'.

(b) Following table (Table 1) provides data on female population of an area according

to age cohort. Project the number of total female children who will be going to school

in the year 2025 if 50% of the total female children of age group 5-14 are considered

as the school going children. Assume there is no migration and all births survive.

Table 1

Cohort Age Groups Population ('000) Death ('000) Birth ('000)
(2010) (2010-2015) (2010-2015)

1 0-4 1,000 100 0

2 5-9 1,000 100 0

3 10-14 900 90 0

4 15-19 1,000 70 0

5 20 - 24 960 90 210

6 25 - 29 1,000 60 390

7 30 - 34 900 100 280

8 35 - 39 660 80 214

9 40 -44 620 100 0

10 45 & above 2,000 850 0

(10)

(25)

3. The following table (Table 2) presents experience and salary structure of Planners in

different Development Agencies in 2014-2015. The variables are-

y = salary (thousands of Taka)

x = years of experience
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Contd ... Q. No.3

Table 2

y x y x y x y x

63.0 43 44.5 22 45.0 18 51.3 12

54.3 32 43.0 21 50.7 17 50.3 12

51.0 32 46.8 20 37.5 17 62.4 10

39.0 30 42.4 20 61.0 16 39.3 10

52.0 26 56.5 19 48.1 16 43.2 9

55.0 25 55.0 19 30.0 16 40.4 7

41.2 23 53.0 19 51.5 15 37.7 6

47.7 22 55.0 18 40.6 13 27.7 3

(a) Calculate a regression ofy on x.

y =a.+~x+u

(b) Construct a 95% confidence interval for ~.

(c) Calculate the error 'u' to see whether the mean of the error is zero.

(12)

(8)

(12+3=15)

4. A City Transport Authority (CTA) is interested in changing old type of taxi to a newer

type because the Authority argues that the newer type gives evidence of being more

economical. Because passenger carried for the past few weeks are readily available, the

CTA has decided to compare the weekly passenger carried by the old and new taxis.

Table 3 shows the records. Can the Authority conclude at a significance level of 0.10

that the change in type of taxis has reduced the number of passengers?

Table 3

Old taxis New taxis

99 96 96 95

94 88 105 90

93 97 91 93

102 94 85

89 87 79

98 101 91

101 89 87

125 90

Contd P/3
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SECTION-B

There are FOUR questions in this section. Answer any THREE.

l'li'i

5. (a) Starting salary of planning graduates in a city are assumed to be the same as the

starting salary of Architects working in that city. A random sample of 41 planning

graduates from the city produced a mean salary of Tk. 20,500/- per month and a

standard deviation of Tk. 400/-. A random sample of 33 Architects from the city

produced a mean salary ofTk. 20,300/- and a standard deviation ofTk. 360/-.

(i) State the null and alternate hypotheses

(ii) What is the decision rule at 5% level of significance

(iii) Calculate the test statistic

(iv) Make a decision regarding the null and alternate hypotheses.

(b) Mr. Karim is the Chief Executive of a Water Utility of a city. He is interested in the

percentage of water users who are totally satisfied with the performance of the Water

Utility in the current year. In the previous year 86 percent of the water users were

totally satisfied. Mr. Karim feels that the same is true in the current year. He sampled

187 water users and found 157 were totally satisfied. At the 1 percent significance

level, is there evidence that what Mr. Karim felt is valid?

(i) State the null and alternate hypotheses

(ii) What is the decision rule

(iii) Calculate the test statistic

(iv) Make a decision regarding the null and alternate hypotheses.

(2)

(5)

(8)

(2}i)

(2)

(5)

(8)

(2~)

6. The following table shows the number of apartments of same size and quality sold by a

real estate company in four years in three different locations of Dhaka city.

Location-A Location-B Location-C

20 12 25

15 18 28

24 10 30

18 15 32

A planner wants to know whether there is variation among the locations in terms of the

average number of apartments sold.

(i) State the null and alternate hypotheses (5)

(ii) Calculate the SST, SSE and SStotal (15)

(iii) Develop an ANOV A table (10)
(iv) At the 0.05 significance level, is there a difference in the mean number of

apartments sold in three locations? (5)
Contd ; P/4
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7. A newspaper publisher wanted to know whether newspaper readership in a community

is independent of reader's educational achievement. A survey was carried out in the

community on the adults for information on their level of education and their

frequency of readership. The results are shown in the following table:

Level of Education
Frequency of Master's Bachelor's HSC and Total
Readership Degree Degree Lower
Never 10 17 32 59

Sometimes 12 23 23 58

Once in a week 35 38 19 92

Everyday 28 19 13 60

Total 85 97 87 269

(i) State the null and alternate hypotheses

(ii) Formulate the decision rule for a = 0.05

(iii) Calculate the test statistic

(iv) Does the frequency of newspaper readership In the community differ

according to the reader's level of education?

8. A planner was assigned with the task of preparing a redevelopment plan of an old

neighbourhood. To prepare his plan he asked the residents to mention their priorities

(upto fifth priority) of upgrading against 5 components. The responses were as shown

in Table below:

Frequency of responses against the

Priority components of the upgrading for
Water GasHousing Supply Supply Road Drainage

1 84 113 136 62 09

2 55 64 140 53 45

3 83 30 104 81 86

4 113 23 22 79 112

5 88 63 10 94 116

0 77 207 88 131 132

total 500 500 500 500 500

(i) Construct a suitable scale and specify the computational formula

(ii) Calculate the priority indexes against each of the components

(iii) Interpret the results.

(5)

(5)

(20)

(10)

(20)

(5)
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,9 8.343 10,.,656 12.242 14.68,4. ".6..9.1.9, 1,9'.6.79.. 21.666

10 9.342 11. 781 13-.442 15'.987. 18.:307 21.161 23.209
.. ..'

, " ..
It 10.341 12.899 14.631 17 ..275 !9.67S' 22:618 24.725

12 11.340 14.011 15.612 18.549 21.026 :24;054 26.217

13 12,)40' J5.119, ,16.985 '19.8,lZ',r12,:i62:: :,2~~'472,, 27.688

14 13.339 16.222 18.151 121'0t>4 "1.685; ,,~~•.~.1l 29.14J
15 1.4.339 17.322 19::.JI j 22. 307, 24. 99~ 28.259 3P,.~?8;1
16 , 15.338 18.418, ,20.465 I 23 . ~42 26.,296 ~9.6JJ :J2.000

17 16.338 J9.5'11 ,21.,615 ':2,4A~9 .21.587' "'30;9.95, ' 33.409

18 17.33'8 ' 20.601 22.760 '25.989 ' 28.869 33.346 34.805

19 . 18.338 21.689 23.900: 27.204 ,30~i44 33.687 36,191

20 . 19.337 22.775 25.038 ' 28.412 31.410 35.020 37.566
, ,

21 .•.20.337 23,858' 26.171 29.-615 ':'2.611 ' 36.343 38.932

22 21. 337 24~939 27.301 3().813 )3.924 37.659 40.289
23 22.331 26.018 ,28.429 32.007. 35.,172 )8,968 4L63~

24 23.337 27.096 29.553 33>196 36.415, 40.270 42.980
25 24.337 28.172 30.67:) 34.j~2 37.652 41.566 ' 44. Jl4

26 25.336 29.246' 31.795 3S'.j63 38.88S 42;856 45.642
27 26.336 '30.319 32.912 ' 36,141 40.113 ,44.140 46,.963
28 27.336 31.391 34;027 37.916 41.337 45.419 48.i'1S
29 . 28.336 '32.461 35.'t39 ,39.0,87 ,42.551 :46.693 49.588
30 29.336 33.530 ,36.250 I'40.2~6 43.773 47,.962 ,50.892
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Values of F for F Distributions with .05 of the
Area in the Right Tail..

2 3 4 5 6 7 e 9 10 12 15 20 24 30 40 60 120 :r.

'" . .

:,11:

t, .,'

.' ~.

! ,.. " ••~•.

161 200 '216 225 230 234. 237 239 1241 242 '244 '246 i248 249 i250 j251 ;252 1253 :254.18.5 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.5 19.5 19.519.5119.5;19.510.1 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.6218.59 8.57r55j8.537.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.7515.72 5.69 5.66 5.636.61 5.79 5.41 5.19 5.05 ,4.954.88 4.82 4,77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 .4.37
5.99 5.144.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74:3.70 3.675.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.36 3.34 3.30' 3.27 3.235.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.935.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71: 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.85 2.77 2.74' 2.70 2.66 2.62 2.58 2.54
4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.7212.65 2.61 2.57 2.53 2.49 2.45 2.404.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.54 2.51 2.47 2.43 2.38 2.34 2.304.67 3.81 3.41 3.18 3.03' 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.42 2.38 2.34 2.30 2.25 2.214.60 3.74 3.34 3.11 2.96 .2.85 VB 2.70 2.65 2.60 2.53 2.46 2.39 2.35 2.31 2.27. 2.22 2.18 2.134.54 3.68 3.29 3'()6 2.90 2.79 2.71 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.11 2.07
4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.19 2.15 2.11 2.06 2.01: 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 238 2.31 2.23 ;;:.19 2.15 2.10 2.06' :::.01 1.96::'4:41 3.55 3:16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.34 2.27 2:19 2.15 2,1.1 2.06 2.02 ,1.97 1.92: 4.38: 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.07 2.03 1.98. 1.93 1.88. 4.35 ~.49 3.10 2.87 2.71 ?,6Q .2..~1 2.45 2.39 2:35 2.~8 2.20 2.12 2.08 2.04 1:99 \:9~ 1.9q 1.84.' !I.~2

. ~~ ',," .. ' :',3,47 3.Q7.2.84 2.68 2.57- 2.49 2.42 2.37 2.32 2:25 2.18 2.10 2.05 2.01 1.96. 1.92' 1.87 1.81'. ~I.~O 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78. 4.28 '3.42 3.Q3 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76.4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.734.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71
,'4.H 3.32 2.92 2.69 2.53 2:42 2:33 2:27- 2.21 2.16 2:09 2':01 1.93 1.89 1.84 1:79' 1.74; 1.68 1:62 .4.08 3.23 2.64 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00. 1,92 1.84 1.79 1.74 1.69 1.64 1.58 1.514.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.393.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.253.84 3.00 2.60 2.372.21 2.10 2.01 1.94 1.88 1.83 1.75 1.67. 1.57..1.52 "'.46 ~.39 .1.32 1.22 1.00
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.: Source: M ..Merrfngton and Q.: M. 'Thompson, BIometrika, vol. 33 (1943):":
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'. 'EXAMPLE: For a test at a significance level of .05 where we have 15 degrees of
:tr.eedom for the numerator and 6 degrees of freedom for the denominator, the appro-
priate F'value is found by looking under the 15 degrees of freedom column and
,proceeding down to the 6 degrees of freedom row; there we find the appropriate F
va'u~ to be 3.94. .
~. ,

• '.1

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
2~
'21.
22
23
24
25

""30.40
60

120
00

.:"'''C-...-. -..••4-.••.•••,..,.,....•••, - __ - ••.••••••• •.•••.""'.;,..••••••_
. Degrees ot freedom for numerator

'k' H' sm+ rtFh"YJlr: .' .
. ': '" I

~ ..

"

822

1 .
i

'o.
S
"'c.~
c
Q)
'l:l
o.
~
e
0
'C

~
'0
<II

~g-
O

.~ ..,
~~
':'

ttm mi!+e fa

. ,•... "
'.

.,.,

-1
i



:11
(1
;"j
",'

. t
I,

'Values of F for F Distributions with .01 of the
Area in the Right TaiL .

10.5

t ., • ',.'.

, .,

,.

EXAMPLE: For a test 'at a'significance level of .01 where we have 7 degrees of free-
dom for the numerator and 5 degrees of freedom for' the denominator. the approprl.
ate F value is'found by looking under the 7 degrees of freedom column and pro-
ceeding down 'to the 5 degrees of freedom row; there we find the appropriate F value

'!': . t~be10.5. ~.': ~ !1,' .

. ~

'"t.~"

•

. ' , •••.•.~......•• l.. . ,..._' .. . _ -_ _ ~ . .\ ..--",,_., -~.-.._ - .

Degrees of freedom 'or numeretor

2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 ;f.

39 ~€ ,36(1
5 .99.:
2 ~'.S.1
S 13.5
1 9.02

7 6,88
4 5.65
5 4.86o 4.31
o 3.91

9 3.60
5 3.36
5 3.17
9 3.00
6 2,87

4 2.75
5 2.65
I) 2.57
8 2.49
2 2.42

6 2.36o 2.31
5 2.26
1 2.21
7 217

2.01.
~ 1.80
3 1.60
3 1'1.88
2 un.

823

lJ:oa::i&
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, ..
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4,052 5,000 5,403 5.625 5.764 5,859 5,928 5;982 6,023 6,056 6.106 6.157 6,209 6,235 6,261 6.28716.313 6,3
98.5 99.0 99.2 99.2 99.3, 99.3 99.4 99.4 99.4 99.4 99.4 99.4 99.4 99.5 99.5 99.5

1

99.5 99.
. 34.1 30.8 29.5. 28.7, 28.2 27.9 27.7 27.5_. 27.3 ,27.2 27.1 26.9 26.7 26.6 26.5 26.4 26.3 26.
'21,2 18.0 16.7 16,0 15.5' . 15.2 15.0 14.8 . 14.7.1' 14.5 14,4 14.2 14.0 13.9 13.8 13.7 13.7 13.
.16.3 13.3 12.1 11.4 . 11.0. 10.7 10.5 10.3 ,1.0.2,::10.1 9.89 9.72 9.55 9.47 9.38 9.29 9.20 9.1

13.7 10.9 9,78 9.15 8.75: 8.47 8.26 8.10 7.98 7.87 7.72 . 7.56 7.40 7.31 7.23 7.14 17.06 6.9
12.2 . 9.55 8.45 7.85 7,46 7.19 6.99 6.84 6.72 6.62 6.47 6,31 6.16 6.07 5.99 5.91 5.82 5.7
11.3 8,65 7.59 7.01 6.63. 6.37 6.18 6.03 5.91 5.81 5.67 5.52 5.36 5.28 5.20 5.12 5.03 4.9
10.6 8.02 6.99 6.42 6.06' S.60 5.61 5.47 5.35 5.26 5:11 4.96 4.81 4..73 4.65' 4.57 446 4.4
10.0 7.56 8:$5 6.99 : 5.64: 5.39 5.20 5:06 4.94 4.85 4.71 4.56 4.41 4.33 4.25 4.17 4.08 4.0

9.65 7.21 6.22 5.67 5.32: 8m 4,69.,: 4.74 4.63 4.54 4.40 4.25 4.10 4,02 3.94 3.66 3.78 3.6
9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39 4.30 4,16 4.01. 3,86 3.78 3.70 3.62 3.54 3.4
9.07 6.7(} 5.74 5.21 . 4,86: 4.62 4.44 4,30 4.19 4.10 3.96:, 3,82 3.66 3.59 3.51 3.43 3.34 3.2
8.86 6.51 5.56 5.04 .4.70 4.46 4.28, .4.-14,. 4..03c. 3.94 3.80:: 3,66 3.51 3.43 3.35 3.21. 3.18 3.0
8.68 6.36 5.42 4,89 ".56i 4.32 4.14 4,00 3.89 3.80 3,67 3.52 3.37 3.29 3.21 3.13 3.05 2.9

8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.55 3.41 3.26 3.18 3.10 3.02 2.93 2.8
8.40 6.11 5.19 4.67' 4.34: 4.10 3.93 3.79 3.68 3.59 3.46 3.31 3.16 3,06 3.00 . 2.92 2.83 2.7
8.29 6.01 5.09 4.56 . 4.251. 4.01 3.64 3.7,1-- 3.60, 3.51 . 3.3T 3.23 3.06::' 3.00. 2,92. 2.84. 2.75 2.6
8.19 5.93 5.0t 4.50, ~.17 3.94 3.77 .3.63, 3.52, , 3.43. 3.30 3.15 3.00. 2.92 :2.84 2.76 2.67 2.5
8.10 5.85 4.94 4.43. 4.)0: 3.87. 3.70. 3.56:: 3.46' 3.37 . 3.23 3.09 2.94 '2.6.6 2.76 2,69 2.61 2.5

.' .: :', , :

6.02 5.79 4.87 4.37. 4.04!. 3.81 ,'3.64, 3.51." 3.40' 3.31 3.17 3.03 2.68 2,80 ,2.72 2.64 2.55 2.4
7.95 5.72 4.82 4.31 3.99' 3.76 3.59 3.45 3:35 3.26 3.12 2,98 2.63 2.75 2.67 2,56 2.50 2.4
7.68 5.66 4.76 4.26' 3.94' 3.71 3.54 3.41 3.30 3.21 3.07 2.93 2.78 2.70 2.62 2.54 2.45 2.3
7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.03 2.89 2.74 2.66 2.56 2.49 '2.40 2.3
7.77 5.57 4,68 . 4.18 3.86 3.63 3.4Er 3.32 3.22 3.13 2.99 2.65 2.70 2.62 2.53 2.45 2.36 2,2

., . . .. • 'p~' • .... .-,

7.56 5.39 4.51' 4.02 3.70 3.47 3.30 3.17 . 3:07' 2.98" 2.84 2:70 2.55 2.47 2.3() 2.30 2.21" 2.1
7..31 5.18 4.31 3.83 3.51. 3.29 3.12 ,2.99 2.69: , 2.80 2.66 2.52 2.37 2.29 2.20 2.11 2.02 1.9
7:08 4.98 4.13 3.65 3.34 3.12 2.95 2:82' 2:72 2.63 2.50 2.35 2.20 2.12 2.03 1.94 1.84 1.7
6.85. 4.79 3.95 3.48 3.17. 2.96 2.79 2.66 2.56 2.47 2.34 2.19 2.03 1.95 1.86 1.76 1.68 1.5
6. 3 4.61. 3.78 3.32. 3.02. 2:80 2.64 2.51 .. 2.41 .. 2.32. 2.18 2.04 1.88 1.79 1.70 1,59 .1.47, 1.3
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