NATIONAL EXAMINATIONS DECEMBER 2019
04-BS-2
PROBABILITY AND STATISTICS
2 HOURS DURATION
NOTES:

1. If doubt exists as to the interpretation of any question, the candidate is urged to
submit with the answer paper a clear statement of any assumption made.

2. “Closed Book” — no-aids other than

(i) A Casio or Sharp approved calculator
(i) ONE hand-written information sheet (8.57x1 1), filled on both sides.

3. Any 5 questions constitute a complete paper. Only 5 questions will be marked.
4. All questions are of equal value.
5. Statistical tables of the normal, t, chi-square and F distributions are provided.

6. Questions involving hypothesis testing must be clearly formulated.

Marking Scheme

1. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
2. (A) (a) 5 marks (b) 5 marks (c) 5 marks :(B) 5 marks
3. (A) (a) 5 marks (b) 4 marks (c) 5 marks; (B) 6 marks
4. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
~ 5.'(a) 7 marks (b) 7 marks (c) 6 marks
* 6:(A)(a) 5 marks (b) 5 marks ; (B) (a) 5 marks (b) 5 marks
7. (a) 8 marks (b) 5 marks (c) 7 marks
8. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
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1.A review of the extensive data available in the files of Arctic Tires Company
revealed that the life X of the snow tires manufactured by the company is a normally
distributed random variable with mean and standard deviation equal to 165,000kms
and 10,000kms respectively.

(a) Find the probability that the life of a randomly selected tire lasts less than
180,000kms. Write down the probability density function of X. Then draw the
probability density function of X, neatly and clearly, and indicate the area that
corresponds to this probability.

(b) Compute the probability that the life of a selected tire differs from the mean by
more than16,000kms. Then draw the probability density function of X, neatly and
clearly, and indicate the area that corresponds to this probability.

(c) Let M represent the average life of a random sample of 16 tires. (i) Find the mean
and standard deviation of the probability distribution of M. (ii) Write down the
probability density function of M. (iii) Draw, neatly and clearly, the probability
density function of X and M on the same diagram. (iv) Compute the probability
that M exceeds 160,000 kms.

(d) Mr. Ubersky, the owner of a fleet of twenty limousines, bought a set of 36 tires.
Let T be the sum of the lives of the 36 tires. (i) Write down the probability
density function of T. (ii) Compute the probability that T exceeds 6,000,000kms.

2.(A) A city wide survey carried out on behalf of the Municipal Council of a large
urban centre revealed that 70% of the adult inhabitants of that centre were in favour of
adding a third subway line to the current system available.
(a) "What is the probability that in a random sample of 15 adult inhabitants more than
four-but fewerthan eight would be in favour of that addition?.« . jrx #et i,
(b) WHat is'the ‘probability thdt 'd fandom sattiple of 10'adult frihabitants fewer than
" fiped wotild ot be in favourlof that addition? " A
(c) W‘lééﬂing'héWSpaper carried an additional survey on a random sample of 4,000
i ?iaﬁll_i&iﬁalﬁftan’ts. Use an apptopriate approxirhation to comptite the probability
Jtlhdt fewer than'2,750 were in' favour of the addition under consideration.
2.(B) Thé probability that an adult'inhabitant of the urban centre under consideration is
involved in a serious accident is 0.0012. Use an appropriate approximation to compute
the pro\bhbi'»lity that in a random sample of 2,500 adult inhabitants fewer than three were
involved in a serious accident. Explain, briefly and clearly, why the approximation used
is‘appropriate. ' :
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3.(A) Information gathered by the department of transport of a large municipality
indicates that the number of buses that need maintenance during any day follows the
Poisson law with an average of three buses per day.
(a) Compute the probability that on any given day more than three buses will need
maintenance .
(b) What is the probability that more than four but fewer than eight buses will need
maintenance in any two-day period?
(¢) Use an appropriate approximation to find the probability that in a thirty day
period more than 100 buses will need maintenance.
3.(B) In the first week of June the owner of Friendly Hardware received a lot of fourteen
Fresh-Air portable air conditioners from the manufacturer. Unknown to the owner of
Friendly Hardware, five of the air conditioners were substandard. By the third week of
June six of the air conditioners were sold by the hardware. Find the probability
distribution of X where X denotes the number of substandard air conditioners sold in a
random sample of six air conditioners. Find the probability distribution of X. What is
the probability that X is greater than three?

4. The probability density function of the random variable Y is defined as follows

Kly 1<y<10
f(y)={

0 otherwise

(a) Find the value of K. Then graph f (y) against y clearly and neatly.

(b) Find E(Y).

(c) Find the variance of Y.

(d) Find the cumulative distribution function F(y). Then graph F(y) against y.

5. Twenty-one measurements of the heat producing capacity X of anthracite from a
certain mine, in millions of calories per kilogramme, yielded the following information:
>X=189.0 ¥ X% =1706.0
(a) Find the 99% confidence limits of (1) the true mean and (ii) the true standard
deviation of the probability distribution of X. Assume that X is a normally
distributed random variable.
(b) Test the hypothesis that the mean value of the probability distribution of X is not
significantly different from 8.8. Let a = 0.05.
(c) Test the hypothesis that the true standard deviation of the probability distribution
of X is not significantly different from 0.4. Let a = 0.05.
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6. (A) The information obtained from a random sample of 1,600 users of the 18V
Compact Drill/Driver Kit manufactured by Quality Professional Tools yielded a mean
useful life of 1,380 hours and a standard deviation of 150 hours.

(a) Test the hypothesis that the mean lifetime of this make of kit is not significantly
different from 1,400 hours. Let a = 0.05. Assume that the useful life L is a
normally distributed random variable.

(b) The following is an interesting and useful way of finding an approximate
(1-0))100% confidence interval of the standard deviation ¢ when the sample is

large: (Note: s is the standard deviation of the sample)
5

<g<

Z s
1422 1 ——2
an {2n

Use this result (i) to find a 95% confidence interval of the standard deviation of the
probability distribution of L and (ii) to test the hypothesis at the a = 0.05 level that the
true standard deviation o is not significantly different from 130 hours.
6. (B) A nation wide survey carried out on behalf of the Concerned Ecologists
Association revealed that 1,800 citizens out of a random sample of 2,500 were satisfied
with the quality of the recycling services available in their area.
(a) Test the hypothesis that the proportion of citizens who are satisfied with the
quality of recycling services available in their area is not significantly different
from 0.75. Let a = 0.05.
(b) How large should the sample be if we wish to know the true proportion of
satisfied citizens with an error of 0.01 and 99% confidence?

7 Professor Acerhead, a respected professor of Materials Science, was hired by the
Steel Institute to test the sheer modulus of steel manufactured using two slightly
different processes. Initially ten tests were carried out under strict conditions. However,
due to some unforeseen circumstances, one result had to be discarded. The remaining
results of these tests were as follows (Note: The results are in GPa)

Process A Process B
Sample size na =10 ng =9
Sample Mean mp = 80.1 mp = 79.8
Sample Standard deviation sa =1.0 sg= 1.2

(a) Find the 95% confidence limits of the ratio og/cs where o and op are the true
standard deviations of the measurements obtained with process A and process B
respectively. State any assumptions you need to make.
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(b)Test the hypothesis that the standard deviation of the measurements obtained with
Process A is not significantly different from that obtained with Process B. Let a=0.05.
(c)Test the hypothesis that the mean sheer modulus of steel obtained with Process A is
not significantly different from that obtained with Process B. Let a=0.05.

8. The following results were obtained from a study conducted on behalf of the Arctic
Power Electric Company. The variable X represents the area in hundreds of square feet
of a private single family residence while the variable Y represents the annual electric
consumption in thousands of kilowatt-hours. Itis to be noted that the households
selected were made up of two adults and two teenagers.

> X, =1,092.0 4 > x1=31,9440 ; > Y, =312.0;

i=]

i=1 i=1

¥ =2,5340 3  YXY=89260 ; n=39
i=1 I=1

(a) Compute (i) the covariance of X and Y and (i) the coefficient of correlation r of
XandY.

(b) Find the 95% confidence limits of the true coefficient of correlation p.

(c) It is believed that Y and X are related by an equation of the form Y=Bo + p1X + ¢
where ¢ is a normally distributed variable with mean zero and variance o?. Write
down the normal equations of the least squares line and then compute the
estimates by and by of By and P; respectively.

(d) Compute the error sum of squares and use this information to find the 95%
confidence limits of B;.
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NORMAL DISTRIBUTION TABLE

z .00 0 e om 04 05 .06 07 .08 - .9

0.0 | .0000 .0040 .0080 .0120° .0160 .0189 .0239 0279 .0319 0359
0.1 | .0398 .0438 .0478 0517. .0557 .0596 .0636 .0675 .0714 0753

- 0.2 | .0793 .0832: .0871 0910 .0948. .0987 1026 .1064 .1103 .1141

03 | .1179 .1217 1255 1293 .1331 :1368 .1406 .1443 1480 .1517

04 | 1554 1591 .1628 1664 .1700 .1736 :1772 .1808 .1844 1879

05 | .1915 .1950 .18985 2018 2054 2088 2123 2157 .2190 .2224

0.6 | 2257 2291 2324 2357 2383 2422 2454 - 2486 2517 2549

0.7 | 2580 2611 .2642 2673 - 2704 2734 2764 2794 2823 2852

08 | 2881 2910 . 2939 2967 .2995 .3023 3051 .3078 .3106 3133

0.9 | 3159 3186 - .3212 3238 3264 .3289 3315 3340 3365 3389 .
1.0 |-.3413_ -".3438 .-.3461 . 3485 :.3508 ° .3531 .- 3554 . 3577 - 3599 3621 ° c
1.1 | 3643 3665 .3686 3708 .3729 .3749 3770 .3790 3810 3830

1.2 | 3849 3869 3888 3507 .3925 3944 3962 3980 .3997 '.4015

1.3 | .4032 .4049. 4066 .4087 4099 4115 4131 - 4147 4162 .A177 .

1.4 | 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319

1.5 | .4332 4345 4357 ° _4370. .4382 - .4394 4406 .441B .4429 4441

1.6 | 4452 4463 4474  _44B& 4435 4505 .4515 4525 4535 4545

1.7 | 4554 4564 4573 4582 4531 4539 .46508 4516 4625 4633

1.8 | 4641 4643 4656 4664 4671 4678 .46B6 .4693 < 4639 4706

1.9 | 4713 4719 4726 4732 4738 .AT44 4750 4755 4761 4767

20 | 4772 4778 4783 4788 4793 4798 .4803 .4808 .4812 4817

2.1 | 4B21 4826 4830 4834 4838 ~ 4842 4846 .4850 .4854 4857
22 | .4861 .4B64 4868 _4871 4875 4878 4881 1884 .4887 4890
2.3 | .4B33 .4896 .4898 4901 .4904 4906 4909 .4911 4913 4916
24 | 4918 4920 4922 4925 .4927 - .A929 .4331 4332 4934 4936
2.5 4938 4940 4941 4343 .4945 .4946 .4948 4949 4951 4952

06 | 4953 4955 4956 4957 4959 4960 .4961 4962 4963 .4964

27 | 4965 4966 4967 4968 4969 4970 .4971 4972 4973 4974
28 | 4974 4975 4976 4977 4977 .4978 4979 .4979 4980, 4981
59 | 4981 4982 4982 .4983 4984 4984 4985 4985 4986 .4986-
30 | 4987 4987 4987 4988 4988 4989 4989 .4969 4990 .4990.
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t—- Distribution

o

[
Rt T 100 T 050 t . 025 t 010 T 005 -t W
1 3.078 6.314 12.706 31.821 63.657 1 !
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 - 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 2.57L 3.365 4.032 5
6 1.440 1.943 2:447 3.143 3.707 6
7 1.415 1.895 2.365 . 2.998 3.499 Tl
8 1.397 1.860 2.306 2.896 3.355 8
5 1.383 1.833 2.262. 2.821 3.250 9
10 1.372 1.812 2.228 . 2.764 3.169 10
1n 1.363 1.796 2.201 2.718 3.106 1L
12 1.356 1.782 2.17% 2.681 3.055 12 i
13 1.350 1.771 2.160 2.650 2.012 13 :
14 1.345 1.761 2.145 2.624 2.977 14 :
15 1.341 1.753 2.131 2.602 12:947 15
- 116 1.337 1.746 . 2.120 - 2.583 2.921 16 i
17 1.333 1.740 $2.110 ¢ 2.567 2,898 17
18 - 1.330 1.734 . . 2.101 2.552 2.878 18
{19 - 1.328 "1.729:- - - .2.0937. - 2.539. 2.861 - 19,
|20 1.325 1.725 ©  2.086 - 2.528 2.845 20~
21 1.323 1.721 2.080 2.318 ° 2.831 2 -
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069° 2.500 - 2.807 23 ,
24 1.318 1.1 2.064 2.492 2.797 - 24 !
. |25 1.316 1.708 2.060 2.485 2.787 25 i
26 1.315 1.706 2.056 2.479 2.779 26
27 1.314 1.703 2.052 2.473 . 2.771 27 :
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
inf . 1.282 1.645 1.960 2.326 2.576 irf.




TUE CHI-STUARE DISTRIZUTZION

- | . .
- probabilkity tThat chi-scuaze value will de exceedez ' {
. N l
Y .995 .290 .975 .650 © .050 . .025 .010 .005 17
e : . I
1 o < e — ‘004 - 3.B4 5.02 6.63 7.88 1
| 2 01 .02 .05 .10 5.99 7.38 g.21 10.50: ;.
i3 07 LX) T .22 .35 7-.81 g.35 11.34 1Z.84 .-
P4 .21 .30 .48, 71 9.49 Uy 13.28  14.88
2 5 41 .55 .E3 1.15 11.07 1283 15.08 15.750 -
6 538 .87 1.24 164 12:59 13 45 16.21  1B.557:
LT, . 8 1.24 1.589 2.37 14,07 - 16.01 1p.38 20.28 !
; B ) .34 1.65 2.18 . 2.73 355 - +17.53 =% 20 021 21.%6 }
9 1.73 2.05. 2.70 B 2 16.52  19.02 21.57 3.52 ¢+
110 2.16 2.58 3.25 3.54 218.321 20.45  22.2: 25.19
. 1) 2.60 3.05 3.82 4.57:- . 15.68 21.92 24.72 25.76
P 22 3.07 3.57 4.4 5.23 . 22,03 .7 23.34 26:22 23.30 ;
] B3, 32.57 4.1 5.01 5,89, 22.36 24.74 - 27.68 29.82 i
LI 4:07 4:86 :5.53 6,575~ ; 23. 68 26.12. 2%:.15° 31.32
Pigo) . 2.60 ° 5.23 16.25 N hE LI o5, 007 5. 2T .40 3p.58° _32.80
16 5:14 5 Bl . 691 .96 77.-26.30 .- 2B.BS 32.00 . 34.27 ]
T 5.70- 64L& i 7.36 8.5 T n27.39 .. 30,22, 33,21 725.927°%
1Fg A szeT TS g I SRR e a5, 2aGEE L Tt
N Lo 6.84 7.63° ' 8.91 - 10;E7j,\—-30-;43 BB -}éll?-- 38.58:%
120 7.43 8.26 9.59 10-.85° 31.4) 54,07 37.57 30.00
21 g.03 8.90 10.28 1189 32.67 15,4 3.3 4230
22 'B.64 9.54 10.°8 12,347, 53.52  36.78 40.2% - 42.80
23 9.256 10.20 1) .69 13.09 35.17 38.06 23 .64 34.18
24 9-.89 10.86  x2.40 13.85 36.42 39.36  4z.°8 45423
25 20.52  -11.52 13,12 14.6) 37.65 40.65  44.31 56.°23
26 11,16 12.20 13.84 15.38 38.89 41,92 45.64  48.23
127 11.81 12.868 14.57 16.15 40.11 43.19 46.56 :4-24
z3 12.46 13.56 15.31 15.93 41 .34 44.46 43.23 39-19
29 13.12 14.25% 16 .05 17.7) 42.56 45.72 q0.8¢ 5z.34
30 13.79 14.95 16.79 16.49 43.77 sc 98 50.89 3.9
| a0 20.71 22.15  24.43 -26.51 55.76 g 34 63.69  65.77
50 27.99 >9.71  32.38 34.76 §7.50 Dy 22 18.YS 79-47
50 15.53 17.48 & 40.48 43.19 79.08 83.30 £8.33 9%-23
70 63.28 5 44 - 4B.76 51.74 50.53 95 .02 100.43 104 22
80 S1.17 53.54 57.15 60.39 101.88 106.63 112.32 11532
20 59.20 61.75 65.65 63.13 113.14 118.14 123.12 128.30
POO 67.33 70.06 74 .22 S ey . 124.34  129.56 V5,81 120.1¢
-



APPENDIX 4 of 6

y|, Vz

Fa

Upper S, polnts

120

30

1

vi

20

13

12

10

L

=2IRTITER
Soevi FmmAn
< i

© Orwwn
ov o e —O

uoo.nn Mo

Vi v ¥memm
P o=
~

- o0~
v r-o \o IVIN O

:\G"I’) vvnnﬂ
«~ -

AO P ne
~Ooy ™ m—

—-0\-0 b T )
N

o=
nn-S
oou-\n vvnnﬂ

-oc.-\o VT"\'IH
ﬁ

wnad 22
\OQ-‘O W‘ﬂ'ﬂﬂﬂ
N

IO ISP PO I~
Oﬂos—o QNNV‘I"\

vm-\o vv"ll“\ﬂ

O =D MOAr-ovm
O Qoo w

oaouo LaR LTy
N

VAT O CAr -~y vy
DN ) e O

5mono' N e

DO =D vy~
F—Nh vr\-tonl

V\OO‘W 'nvv-vﬂ
N

~833 RITYY
KQO\‘O "‘lﬂ*?"‘

—r— — eEnlal
Tl Oh e —

— e O O wvivren oy
O —

ek Kante JlL o SV-¥ SRy

OO emra Fe=w= DM P \Om
V\VHN—‘ OOO\OUS mﬂ"f‘l‘-

DO PNIED =D e Py
NERN— —QO R0

ree—o
aoao-nh

pleinee NRR == S

HOROMN Q=0 MNE v~ O\\Dwy
LR At e OQ Oy Oy 20 o4 20

BR3I2R ]/2=83

- 44

NrNHN NN s oSS

Orerem=e VIOV =~
[0 e s <o U Ne=——0O

P e ome PYWA ouvasn-"-""’f"'“’ -

YN AN e

Jaa

Q090

O v
5.1

: nnnﬂﬂ NaNNAN N ———

2%

NN Neddd G-

NN v o

Latalsleal ]

c._hwc.n\r MmN
NN

== AAQM a8 P
SR e O e
NeeiNa Neiteicd

[ag-adalagdel foadet dondead
N Somnr Gaviay
rcicdN NN

ol —e oy
o ome Yo

N ==

S99

q#m M IOVD MNOr- M
en¥m naN ]
Nrnne ddeiriciel Neicicin

o= Mm OWWVITHh =
[a]

NP TEPA P G S s

35

L O N L N A A L T

NBZoe 22283

vy
Lol 2]

Y —
v

mearncd drcen NNNNN

O O g ————
O 0o

~o3

I3

A NN Neleicio

WO D a — —0m
'vnN—--— A=La1s,)

ﬂﬂﬂﬂﬂ ﬂ"l"ﬂﬂ

F ~
-
erwi

Oews
e r~

~Ned

-— O\ Or = OVM O —
quvn AT b —OOOO

P e e e e e T Lt

2RSST 33330 ISR

'r\ﬂﬂﬂ ﬂﬂﬂnﬂ ﬂnnnn

O @ r~\O

A A B e LT P

TILCr FEFTTY Fwwryy

Ov—arirm~w VIODM™~asO,

—— e - - —

8543

—AT>Vv N
IR RV A Aaials

Few3 M= meorswniy
[adadatad IR Lol

—— s . e S o e

wav a
NOOMPN vywmmey
T e e R KA

- .
badad ol o N e )

APF=OWV PP =
MMM AN-=OO0

NN NN

A0V NenrO
TP T

Nl el

VMmO Am—mwnir
hh‘hr-.t- A A Ash ds)
leeinied ieirieie




APPENDIX S of 6

—mvirie— O T o —
29w 3oTSS 3=nge oARsT 33853 55333 833
3 [ i e e s Iata Ia NNHNN PPN - PG S S L il
=5
=)
-— mo v-rD\ V\ V@ NV \O—D — @M=\ PN
] e Owwre F\NNNN NN NN NN~ e T e T
iy —_——
(=) .
.
W OO IOV DD NV M~ 0T s W ~-OrAn
- O —-O\NF" Nsmbwo V\vnﬂﬂ N—-——o QO o\_m_\o.v\_q
2 o BEerim mPRNNN NNANS SN NNN—-—- ————
-

\Og ‘v w0 - N TV 80 W
- w = Qv N mrvwa ln\nvr'n-\ Nﬂﬂ——- — ooo O."'_"_‘o_",

2 A OV nnNNN NNMNEN MeMce NN N————

0O MI\OONY = MNowm z Io. Viempewo— W\OM— [l el
Qw NOm@mwv n—ouh ~ HHNNN Loy oo:m\o-q
-1

Bwrem e Mmool NNNNN HNNNN NENNAN e ——

30
1001

AN ]

~ WAV o
N RN——— =0
& AN NN =

v a
vy

et ON QM
A— @ ~Y
memmcde e

24

oYl - Bt ol nd ~ MM s D00 IO — VNN QW —
-y Pl OO THOMe OOV T MAaMm AN O
NN

=
] s On ¥ 08 ‘Omvvr‘s‘ N NN NN oo
") o=

O~ NN \OO\NFN O —RND PN ==DOvr
e MO0 BETIOW Ny rmmea m—=Oox

wrm AEman NS HEHMEN NN NN ——

Fv‘,v,
13

9

43

15
6.4
5.27

12
7
4
k]
7

ra”"p";
1
)
§

@ o l‘l""‘o vnnmvn M =O

gﬂz MNOWV DO NN ggﬂhﬂ PO — APV s VPO
0 -~ "V‘br’!l‘l.— (=3 4
e Ariccal NeeeN crcee dasas

10

A~ SNN‘OH WAL NVISS Mg V¥
o qu. Y .vb-no hva nﬂ -_qo:o:m_ IIJ. 3
'o':vlo Ovivww-r nﬂnnn Calalala TN 2 )

e

Upper 2.3% polnts

- e l". ) QO‘ Ch e o8 80 ™ l‘,—l‘oo O N M=

o O MO VD ==\ PI\D =0 —Fw—m N VA—=OO
h:za ng— n-amng 8 3 Y M
gv- OnwrT mmmee memac HNI“HN NNHNN Nﬂﬂﬂr‘

—

N VVORMO MiIOs—mp OYNINDOW —hﬂgh VIO D =00
OO VEANA AFVYA AN—=—=0 Qoo MeOQ P~ ONAMN

a:'m GView¥ FEEmm AnEnm AN S deasn

Q " Ldalalnlal honnso — - ea ) Hgmﬂg N Oe P MmN
—r e M OO ARN— QOO O chao o8-V

Ao, UMvie T vriman nammn Mrmemc ANeee S

O a8 O V\ [ Xl d z [ 3 - = d el Vicdos vy MO oD [l Ealod g
w0 r~ N et AN —— ——0Qg adr~-own

—n PN anv-v vv.—,.—,ﬂ - e MERmerm Ammeoe e

o AR FEBNO O —D —@F—08 NNM — I~ VNI —AO
~ 2= o \ov-; v\vv-rrﬂ P N— O~

w Fwte MMAMPA AMmAEE Ame e AOOeo

6

2

1
.3
3.8
5.0

6.2

- e T ol

80.06:.0 YT~ Yy e VIE =Wy B™MowRnr Ar~wvim— AT
h ag ~w O ﬂ\DvﬂN v-.oca NWF"I‘ ‘O-\OlO\OO "l‘fl"'lﬂ!—

N OoOVivivi ST Tt B Y LY T

83“ Ig OO0 rMFAMND— VMNDNT Ar-PrNO BIMOG
v’: > o ~ —h r—soomv-. er'tﬂr'\ Nb{ﬂ &N =0 MO0
T TY

AN BB OM HvIviT - YreTT TwwET TTMAA

—— i e — W AVI— O SN it alnl mgm—ox ~N N
L 2 al N JoeOVI ATV ron D o8 p¥e) MY N—O

el O 008 i~ G OGO DO G v iviv e VI VIV Y WY e

- —d P MO O—rNA T NOr=sOn O-— m O -0 O 0083
B 5 P e = K o ] It i I Nel P 8




APPENDIX 6 of 6

Wy e O 80D oo > -h\ov\v hlnlala e B ol (=]

3 3 SO AV nnnnn NN NENNN NN n—-—--——
fan)
o P
A B ad adid Oy vy O - W ~ND Miee e O~ —MNMmMAe
3\ ) =AY 8\0"’"8 o'.th-n MV FNm NN —— e
IOV eT FRMmmMm mrarn NN Nenan =
N

120
9
6
3

- Ty MM W LY ML =N ONO OO =YY~
] YOO, O QoY OMNNTY AnannN NOKY Y
~ -

8 OO ANV P MMM

NN NN NN N -

P~y A= ORI nNNv\o AYOOTON VINMNM D=wOh
v N=0—n —wOYN oo~ ¥VENNY YYAnn m—ann

s m|aes FEERE: S B
AWM MUY wTRAme nnnnn NEIEIIAN NI M=

40

Ow BMAOVI NYPOe=n @ WO TOrT— COMVO
BRm MANOCY NaRnm ...2 S.'n ~eOVNn MNYwY MROD~

WAAMOIM it NN NNANAN o= —

30
99'
25,
13,
9
7

3

3

4

M =™ ANSO™ oo VOO NV, TNV
Sm Oah mor;wY N'i';o - a0 o -~ VIV e i\

o
A H ERp  ehtehdeydeiy: v . B
":‘,‘3" CIUVIY F¥MMM mrfmmed NN e e —-
m —

24

VIO == OO s bl Rl d
S I =Moo w—=wdn :"9.23 omodr\:‘

ﬂ 8&'3' UMY P AmMA. e NN
-
o~
w

N MANO®

85 MO
~Nel dNeN—

PO MO =MD VN —r? ~ ”~ ONPIOD IOy esanwvy ey O MNVION

Lo RMmna mNos v\;;n: O 08t~ [~ F= VI
- N * & = » . a
~
g

15

IO NY TELTEM rirmmel MmN E NN NeeN e

LA - Aayd l‘v—-mlo onwmm MNreed O

T NIt ORI e . OWVWOO OO PN NVMO~ TVOwe
vOm . o N O e 0! 2 >

s RV NVE FEFME mmememr mememm NN Necicied
-

12

- MrefieelD MHPOOPT OO D~ ™M 0 O rn
SN:“ (=T Y- T 131 Lo Lt Do bt o) m\omnv [ a1 s Lo Bl 3308 o0
~

v - OrYnn vvvvn mPARme Pammes O Aeem o
w3 - =
an BN MM Ovwo o VOMNOY NN > OCIND —
mns —_om RAVMm—O mhnaSnn b e Lo T N ) OCt~nw
G K SEINIra s Vs
[ &",;'v' TV NYI v v¥~Y MPMPEe MM Emmm e e el
—

|
3 . .

~o oFxnn ¥xgex OO = D —ty = NOAO MO TN I =
=3 ﬂ JIS - O\ VI T M MRMNE O

10

= NOVr~ Q.,O\ov; I TET S Pemme S Eme e el el

= O8O v

o - .

L g

D P~ OO Dheo— OO W M Owohwe WYNarm ORNno;

Lt WOt W BOYI- NETTT Frmmm mmmmem MOmmm e e

NI ™

foa)

vy -

Mememe PrrOATO ARAANINO NOQO—w PO =P MAVMO FOVNOV O
(1.3 IS dadal "] mo-\o MO Weo -0 WOVinivivn vm-—-o.m
4 . . s e e e ® v u »
o AT~y Owi~OW V)nvvv vvvwﬂ memen e, e nﬂﬂnn ﬂﬂnﬁﬂ
— =

230 BRISY INYLT QIS 2IRIY 852AT 2450y
\O‘O

MNRNEY T I I THMmm MPmme Arcee

—os AWV P —— e~ oo =0 N D — e N vim
~o n—-mov VO e =2 0 ool SO Om\cvm

h &':x’n' — AT Y MIVVINY] ST r T FrPTY FYI¥wy s

~\D oy - Oy WA \O FOVNCO A s P~ INO Y E ——rvian
o— fve pv'n Chl“"l vN o Amear-r- \0 M

- ngﬂ\o ~Noree o ‘o‘ovnnn Mivivivivy w W v e vvvvv vv‘v:—;e—{

SN P IV D DO v—= \D ™ o \n-oﬂg—- P~ ONwvy N A eo Oy —
Qo NNV O VI mri— Q0 ™m0 MY Y k]

~ ggd" f"loa"n ~ RGO WO OO \GWOW Vivav vy MV vs oy v Vi T

Mo v

Q9] 8RAS8E ISAR5s BRIAZ 23220 "RBIB VL3S

i o~ e O = ooao\o.o- L R A 2 LT o 2l o SEV-2V-]
"oV o=

o

Vi
Vi




