NATIONAL EXAMINATIONS DECEMBER 2009
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 (8.5”x11), 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.

Marking Scheme

1.(a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
2.(a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
3.(A) 5 marks (B) 5 marks (C) (a) 5 marks (b) 5 marks
4.(a) 6 marks (b) 4 marks (c) 5 marks (d) 5 marks

5.(a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks

6. 20 marks
7.(a) 10 marks (b) 10 marks
8.(a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
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1.The useful life X of a drill bit widely used in the production line of the automotive
industry is a normally distributed random variable with mean and standard deviation
equal to 1,880 hours and 100 hours respectively.

(a) If a worker replaces an old bit with a new one what is the probability that the
useful life of the new bit will exceed 1,800 hours? Draw the probability density
function of X, neatly and clearly, and indicate the area that corresponds to this
probability.

(b) Another worker replaces an old bit with a new one in another section of the
production line. What is the probability that the useful life of this bit will differ
from the mean by less than 130 hours? Draw the probability density function of
X, clearly and neatly, and indicate the area that corresponds to this probability.

(c) Let M represent the mean useful life of a random sample of 16 bits. (i) Find the
mean and standard deviation of M. (ii) Write down the probability density
function of X and M. (iii) Draw the probability density function of X and M on
the same diagram. (iv) Compute the probability that M exceeds 1,920 hours.

(d) Let T be the sum of the useful life of 36 bits. Find E(T) and Var(T). Then
compute the probability that T exceeds 68,000 hours.

2. Extensive data gathered by the senior manager of the Continental Motor League
(CML) revealed that 20% of the calls received by the Service Centre concerned a flat
tire.

(a) Compute the probability that in a random sample of 14 calls more than 2 but
fewer than 6 concern a flat tire.

(b) Compute the probability that in a random sample of 12 calls more than four
concern a flat tire.

(c) Assume now that the Service Centre of CML received 1,800 calls in a given
week. Use an appropriate approximation to find the probability that at least 340
calls concerned a flat tire.

(d) Compute the probability that in a random sample of 15 calls more than eleven do
not concern a flat tire.

3.(A)Mr. Goodman, the owner of Homebuddy Hardware, receives a lot of eighteen
toasters from Friendly Kitchen Appliances. Unknown to Mr. Goodman, eight toasters
are substandard. If nine toasters were sold at random what is the probability that at least
five were substandard?

3.(B)The design office of a medium-sized engineering company is made up of five civil
engineers, nine mechanical engineers and six electrical engineers. A committee is to be
formed by randomly selecting six members from the design office. What is the
probability that more than two civil engineers will be in the committee?
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3.(C) The number of particles emitted from a radioactive source in t seconds follows the
Poisson distribution with mean t/30.
(a) Find the probability that in a period of one minute (i) no particle and (ii) at least
four particles will be emitted.
(b) Use an appropriate approximation to find the probability that fewer than 130
particles will be emitted in one hour.

4. An extensive survey gathered by the general manager of the transit commission of a
large urban centre revealed that 40% of the working adults live in municipality M;, 25%
in municipality My, 20% in municipality M; while the remaining 15% live in
municipality M. The same survey also revealed that 70% of the working adults living
in municipality M, use public transportation to commute to work, while the
corresponding numbers for municipalities My, M3 and M, were 75%, 60% and 50%
respectively.

(a) Let T represent the event “working adult uses public transportation”. Also let T
represent the complement of T. Draw a neat tree diagram indicating all the
relevant probabilities using the symbols M;, M,, M, My, T and T¢

(b) Compute the following probabilities:

- (@) Pr(T) (i) Pr(M3NT) ;i) Pr(MaNTe)

(c) Assume that a working adult is randomly selected from the entire urban
population and it is found that this person uses public transportation to commute
to work. What is the probability that this person lives in municipality M;?

(d) Assume now that 8 working adults are randomly selected from the entire urban
population. What is the probability that at least 6 use public transportation?

5. Consider the probability density function f(x) of the random variable X described

below.
(a) Find the value of K. Then sketch, clearly and neatly, f(x) against x.

(b) Find the expectation of X.
(c) Compute the variance of X.
(d) Find the cumulative distribution function F(x). Then sketch, clearly and neatly,

F(x) against x.
K/x* 1<x

f(x) =

otherwise 0
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6. The following table displays the number of employees and the number of minor
accidents occurring in a year in four manufacturing concerns:

MANUFACTURER
A B C D
Number of employees 4,000 3,000 1,000 2,000
Number of accidents 23 14 10 17

Test the hypothesis that the expected number of minor accidents is proportional to the
number of employees working in each concern. Let a=0.05.

7. Tests were made by the Research and Development department of Major Motors
Corporation (MMC) to determine the performance of cars, in kilometres per litre, using
two different gasoline additives. Originally thirty nominally identical cars took part in
this experiment, fifteen using gasoline with Additive A and the other fifteen using
gasoline with Additive B. However, due to some clerical errors, three results had to be

discarded. The remaining results of these tests were as follows:
Additive A Additive B

Sample size ny, =14 ng =13
Sample Mean mp = 13.4 mg = 14.0
Sample Standard Deviation s, =0.70 sg = 0.85

(a) Does this data indicate that the variability of the performance of cars obtained
with Additive A is significantly different from the one obtained with Additive B?
Let a=0.05. State any assumptions you need to make.

(b) Test the hypothesis that the mean performance of cars obtained with Additive A
is not significantly different from that obtained with Additive B. Let o=0.05.

8. In the following data Y represents the population (in millions) of an urban centre
while X represents the number of outside workers (in thousands) employed by the
municipality of this centre.

Sx-8 ; Sx-326 ; ¥¥-1910
i=\

i=1 i=l

Sr=17940 ;  Yx¥=7530 ; n=23
i=1 i=|

(a) Compute the Cov(X,Y) and the coefficient of correlation r.

(b) Test the hypothesis that the true coefficient of correlation p is not significantly

different from 0.9.
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(c) It is believed that Y and X are related by an equation of the form Y=B, + ;X + «.
Write down the normal equations of the least squares line and then compute the
estimates by and b; of By and B, respectively.

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

Page 5 of 5



04-BS-2- . : C Appendix 1 of ¢

-

NORMAL DISTRIBUTION TABLE

_Z
Flz)=— ...'|'e-:1/2,d_z - L
2 .00 0t fer) 03 o 05 . 05 07 .08 09
0.0 | 0OOO 0040 .0080 .0120 - .0160 .0199 .0238 .0279 .0318 .0258
0.1 1.0398 0428 0478 '.0517 0557 0506 °.0536. .0875 .0T14 0753
Q.2 1.0793 0832 0871 0910 .0948 0987 .1C26 .1084, -1103 L1141
0.3 | 1179 1217 " 1255 1293 1331 1388  .1405 1445 L1480 1517
0.4 | 1554 .!S91 1528 .1684 .1700 736 T2 1808 .1844 . 187
0.5 [.1915 1850 .1S85' .2019 2054 2088 2123 2157 ..2190 2224
C.& | .2257 2281  .232¢ 2357 2389 2422 2454 ' 2486 2517 ‘2543
07 [.2580 2811 .2642 .2673 2704 2734 2784 2794 2823 -.7gs
08 | 2881 2910 2939 .2957 - 2995 3023 . 3051 . .3078 13108 3133
0.9 [.3158 _ 3188 - .3212 .3238 3264 3289 .3315 .3340 3365 .1380
10 | 3413 3438 3461 3485 3508 23 2554 3577 3539 3621 o
1.1 | 3643 3635 3836 3708 3729 3749 3770 3760 3810 1830
1.2.|.3849 3880 3838 3907 .3925 .94 3232 .3080 .3997 4015
“ 1.3 ].4032 4049 4055 4082 4099 4115 L4143 L1470 4182 L4177
1.4 | .4182 4207 4222 4236 4251 4255 4279 4292 4305 4319
1.5 | .4332 4345 4357 4370 .4382 <794 - 4405 4218 4429 444
.6 | 4452 4483 4474 4484 4495 4505 4515 4525 4535  .4sic
1.7 4554 4584 4573 4582 4591 4539 4508 4515 .i625 .4g13
1.8 | 4B4T 4849 4856 4654 .4671. 4578 4636 4693 4689 4708
1.9- | 4713 4719 4726 4732 4738 .74 4750 4756 4761 . 4787
20 4772 4778 473 .47BB 4793 4798 4802 4808 4812  _4g|7
2.1 | 4821 4826 4E30 4834 4838 © 452 4846 . 4BS0 4854 4857
2.2 | .4B81 4854 4858 .4871 4875 4578 4851 48B4 4887 .4850

3| 4893 4885 4898 4901 4904 4505 .4903 4911 4913 49(6
2.4 | 4918 4920 4822 .4925 4927 . 4929 4931 4932 4934 4936
2.5 | 4938 4940 4941, 4943 4945 404" 4948 4949 4951 4952
2.6 | 4953 4955 4955 4957 .4959 4980 4961 4962 4963 4964
27 | 4965 4985 45T 4968 4969 4370 4971 4972 4973 4974
2.8 | 4974 .4975 | 4876 .4977 4977 " 49jg 487 4979 .issy 495
~. 29 | 4981 4962 4982 4981 © 48B4 4384 4985 4985  49pa- s

3.0 | 4987 4987 4987 - .4988 4988 4989 4989 4989 ‘. 4060 ' <990

[
1



04-BS-2- Appendix 2 of ¢

v o= 0.100 o =0.050 ¢ =0025 a=0.010 o = 0.005 V
: 2E0s §.314 12.706 1B 53,657 :
2 L.BBE - 2.cop ¢.303 §.963 ¢.325 2
1 1.538 2,333 1.182 | 4.541 5.84% 2
¢ 1.3231 . 2.132 2.776 3,747 1.604 &
g 1.478 2.015 2.37 1,363 4,032 .5
§ 1.440 1.943 2.447 3.143 3.707 6
7 . L4135 l.893 2.3€5 2.998 3.499 ST
g LS 1.850 2.306 2.896 1,355 8
¢ l.383 1.E3l "' 2.252. 2.821 3,250 5.
10 1372 1817 2.228 2.764 2 185" 10
‘N 1.3z 'L.796 . 2.201 2.718 13,1067 A%
'z 1.35¢ 1,787 207 2.631 5.0%5 12
i3 1.350 L T 2.1s0 - 2.€50 2,002 i3
o 1.545 1,551 © 2,145 . 2.624. 2.577 lq
)3 1,341 1,753 2.4~ 2.602 . 7347 157
s 3335 1,746 2.120 - 2,523 2.971 6
i 1,333 A.740 2.130 2.5¢7 2.898 7
123 ; 1.330 2,734 2.0 2.832 2.57B 1
i3 1.328 1.723 2.093 2.529, 2.861 kel
20 1.325 1.735 2.086 2.328 2.B45 20
12 1.3z kAl 2.080 2518 2,831 )
22 R e VLTS 2.074 2.508 2.815% 2
i3 1,310 1.714 2.089 2.500 2.607 z3
i 1,318 4.7l 2.064 2.452. 2,797 - 24
15 .38 1,708 2.060° "2.48% . 2.787 2
25 1.3158 1,706 2.03s 2.479 .77 85 °
7 1.314 Y. 703 2.052 2.472 .77 27
18 1,31 1.70L Z2.048 2.467- 2,763 is
20 1,30 1.6093 2.045 2.452 2.756 ze
ine 1.282 1.645 1.950 2.325 "~ 2.576 in2,




04-BS-2- -

3
i

HE CHI-SSUARE DISTRIZUTION

Appendix 3 of 6

— -——J
—— = ape o e =

Probability that chi-scuare value will be exceedez
Y 995 .90 .575 950 * .050 .025 .0L0 005’
1 -—- - -_— .004 3.54 5.02 6.63 - 7.88
2 .01 .02 .05 .10 5.99 7.38 9.21 10.50: :
3 07 <11 .22 .25 . 7181 9,35 11.34 ~12.84 ..
4 .21 .30 48 . ST 9.49 11014 13.28 14 .8%
5 41 .33 .E3 1.15 J1).07 12.83° .18:0§ 15,75
6 .88 .67 1,247 1,64 12:59 14.45 16.81 12,55
7 a9 1.24 L. 88 2.17 14.07 - 18.01  lB.4 20.28
8 1.34 - ).65 2.18. 2.73 15,51 17.53 © 20.0°¢ 21.96
9 ©1.73 2.06S. 2.70 2,23 16.52 19.02 21,387 23.59%°
.10 2.16 2.36" 3.25 3.94 18.21 20.48 22,21  25.19
11 2.60 3.05 3.52 - 4.57 15.68 21.82 24.72 25.76
1 3.07 . 3.57 4.40 5.23 21.03 '23.34 26:22  23.30
13 3.57 4.1l 5.0L - 5.3¢9 .22.36 24.74 . 27.69  29.B2
14| 4,07 7 466 5.53- 6.57.. - 23¥.88~ 26.12 28.14- 31.32
i5 4.60 {SIoie 6.25 7.26 "25.00 27.49 30.58  32.80
16 5.14 5.8 6.91 7.96 26.30 Z8.B% 32.00 . 34.27
17 5.70 6.41 7.36 8.67 27.39 30.19 33,41 25.72
11 6.26 7.01 B.23 5,38 28.87 21,53 34.BL  37:.18%
b 1g 6.84 .7.63  B.91 10,12 30.14  32.85 , 36.19  3B.58
20 7.43 8.26 9.5% 1085 31,41 34.17  37.57 40.00
21 8.03 .B.%0 10.28 11 .59 32.67 . 35.48 36.%3 41.40
22 B.64 9.54 20.98 12.34 33.52 356,78 40.2% - 4Z.80
23 9,26 10.20  11.69 13.09 35.17 38.06  41.864 44.18
24 9.89 10.86 12.40 13.85 36.42 *39.36 47 .98 45.55
25 10.52 -11.52  13.12 14,61 37.65 40.65  44.3L  46.93
26 11,16 12.20 13.84 15,3 38.89 41.92  45.64 48.2°%
127 11.81 12.68 14.57 16.15 40,11 43.19  46.56  49.6¢
23 12.46 13.56 15.31 15-.93 41.34 44,46  43.23 50 98
29 13.12 14.25 16.05 17.71 42.56 45.72 492.5%  52.3:
30 13.79 14.95  16.79 16,49 4&3.77 _ .46.98  SO.E9 53.6
40 20.71 22.15 24,43 ~26.51 55.76 59.34 63.69 65.7
50 27.99 29.7% . 32.36 34,76 §7.50 ° 7L.42 76.L15 79.4
50 35.53 37.48 & 40,48 43.19 79.08 83.30 £g.33 , °1.%
70 43.28 45.44 - 48,76 51.74 90.53" 95.02 100.43 10s.2
80 51.17 53,54 57.15 60.39 101.88 106,63 112.33 118.2
90 59.20 61.75 65.65 £9.13 113.14 118.l4 12a.12 128.:
00 67.33 70.06 74.22 77.93 124.34° 129.56 115.8L 140.1)




(1741
09
(24
.14
§T
144
T
(34
1T
(14
61
8l
Ly
9
£l
¥l
1
I
!
‘“a
ia

OO NNy N
mwoa 82"‘"‘“‘ @O0 ke
A DD - O Wrdwl NGNS 000 O Wwop* mqu

—
©O S
w0 D LoD 19
[V o

L MO A .L.&.L..L& LL\A\A\A [-o¥ 4%
Nq;-ouu,ng.Sisqdzt&%R SR

’_.
sL'8 .

on !

— —“8
W L _u&&.&& &..L.\.uu MON®O
:nvo-—w& Lau.uu.o, i mm woluL oW o

22588 2838 3™

-
LLLUw .L.L.LL.& Lo~ »

o ——td M WA A Ve pwnlw Loy pl
—_ N O Niamn AOwo o Ngmuﬂo eovu-s- ‘\:—:wo\ &

. - -
WHLWW WULLL Ul e O )
Whonmo Doot —RiublL Aok LelLivm Y

[N
W=0WVO LASOosa ';—S-q

€0
149
€T
oy
o1
spupod Y 1 4vddpy

L L-J\-l
—Ulone mvlalolw oh-=n Ll
o

C
r
r
r
5
s
]
L
6
rl
LT
Ir'66
u
0

9T

66

LS19
C" '|,|

MR NRNNWL WUHDL Doalh A

e 4
) =i 2w blaluw
‘A D4Ry [ e g::um gN:h

44
£l

o
g H h
dmcuu -L&Auu‘ o ~ (=) O M
CAWOWY —hdOd DNINR &NOO M‘J\ap A= wm

o¢

=N MOORN BBRINRE NRNUW WwwLA At

N-d
LU=y LWwLna Aniacoy MmO~ Winom o=t an
VA, O WUADPW VAaAWREW ANANNW QU e Wi

ar

=
———N uuwuu NRNRNRN NNNDY buuwa’ FUAALR WOy b
Aoamo MLl : oNwLo LiuLuo Mot O\ Lo
NONAN— WO WO WODa— N U Ao 0w ANt

-

H vt
Wiaa o= —— (SRR VY Ym e P roul= W a
o) et S Adg\-ﬂﬂ —_—AOCONN & R t‘)w

ozl

A s O A VA O Oha = O

o
b
SRIR}
—__.....).) NHHHH ‘H').J_N.N_n _N!NJ!J'}JH Ll bt AN W !
8usmo og——— [CRCRIE WA RN 2 A
[= v Cwed =N AN O

-¢—S8-v0

NOLLOARILSIA -

9 ;é ¥ xpuaddy



———N
Gmioow
A O
—-—-—NN
oy |
Hwm -
N A
—_——
i ntalnd
onic o
NN A
————
R
KolUmwo
Q= b -
—_——— e -
Ity
Wiiamo
ooy

—— e

QDL any

NN R SN
rzwqo\u LHB-—Q

————

5 o \Q g o O\ La

.
* .

. - q -
LophM pane wuone eaae Nuems
AONON O wld dmes h-RY] H
O -

o Laandy 556
@ N O Ly Nwiug.o—uﬂf 2:3:9-

nbbis JUIEE GULLAEAsAS nuwon
>
L LA = O Ny o, S\A—ﬂ’u &MQSS :‘3 B\J

Al oo g Lo RA A Sy
Aa Lapy ~Noa - b e A N
D el A na-.nten-, [~ Y —o '08Na=~.1 SE’.NU\:

.

babaatut pl b atad ol 2] OEDPR Muuaa sauug
s ==y LLALL b= Amplaa
2R&sC S=Roy “eaXdam mqo?.‘: rel35

wuw

PEERN NUUUL WLLLL Ly Lo
miobiee oo —_NhLA L oo ¢
QN A& SH\A%H NN®mLa 58 0=

O vt
HEEY Aaauo

w o

< 5 bl
SoNN Yinwis wiabouy
AOANY mr=ng 50332

DR et et e Bty
Loy Uil [ R -Ne) MU [ XY
O=tm ou'ao»..cnl-wu\: ——&\q: SD\HNa

NNNRNR NNRNN

DU BuuLL L

= Loy

AR
. D
. v
a . .
Lo gy, .

. .
BObLh DENNR NN NG buLol waaug
LUauuon I U, . mmioils =Nl oA
A~ 0 = rqcuq quog uuqu;} RO AR

. e oo, 50" 5
POSLNE BERNNNREND Boulu wasua
Aaaaia YLD WNmmi S=ivan mivanula
WA V= Ay dT?W NNV A L NOoNddW

i a, . '_.'-:.' g
LRSS “.“'.""!".“.PPP.’"’P Nuoug Paaao
uuuu;&&muummqqmwo-uuu—uwl
NAAY - ANOW Y NJNve MmNy oy

. . T uae ‘:'- »
3

EEENN EEENN PNRNN MpLus wlaua
otutviad L oISV EN Maalan g N N A=y
A SN0 o MOl - “wWO oo VONdg —la N W x
PENNR BEPEN BNNRN pubos vuaua
Qe uNNuL el NEWO—d Loy

—eO® AN~ VNG HWAaAOAN— VO dL

PEREN NNNNN Nppoy Dppue woaee
0000~ mey W

i o\q\oau LwoloL
et LA N LW —=to e O by e O GO — - S N
=B NN PNH‘L)‘)J EH'H}JH U'FJNU\-J Wil Aoy
e H S 4 Dl [ et i ahal
COAO0 Qrmv =) Wil Ala O N AUY—
‘gm Wia @A@Y N wmA N —-HU\SQ A
ST NNNNN NN NENPNOY Uuaae
I g et e Hg! h hatal e
RV RVY O NNILILI M La Nvo- gy (=]
:eu\an—o- @@=\ OANE@ON LA 4 4 Ow OO

Bemmo oanbl PPNMR MNNLG LuLaae
BO@WDOO VOO ==l A AT

el Rl N @

S 4

AN - -
A
25 -
W o Laog
N &

ol
e
PPFE ~
o238

uh
=
VIR 0
L L ]

o aily
0

=
P?P? &~

— NN
&5

- \g
-
b w
\J 00 bt oy
- Y- =]

)

—Ua |
heahan o
SRS
Owu
' v

- | .
habubal q
[=X-NT S
QAN

)

v LJ L
B0 -
vy
e .

v
a1
-] N
P alsis N
~No o,

u‘g‘ *
= .
waSE |
@ dod O\ =N
NS

LYY
ey
[ NV-N-N —
SIS
NUAN ~
(g

-]
L]
RS o
uaw A

o)

- .
o
R g
A =
L
-
tlEoRI ) (~
ne by b
-N o .

-

__3 w
53 A NG e o
Pt
“o'A
EEEN

-
-
O A0y P
P
=8

oS
- -
pwvo | B
[FRV-B'S
no @

. - » !

)

- d - —
©u0n
AN B
—te

[S)

) —

00w H

nupod %, 5+ 43dd))

o

T

) wy)

| P

IS
v
.l
o
—
g
- E
' S
-
: Q
1

Z

e

m.

o)

o

X

! [6)

o]

. Laat

N



———— e ———
- AT e

.

da A,

i)
A
-

NN wid WWA dd Alatata
-

[4

i
ot
~

9f

e by LA LA

N
L lE S
VO Na&

D=

NENNS SHNNN BNNNL NR

NN N

~

PRRRn won

SN Em ONALY, NAOAD

e NN NN
RWOONL U

PPERNN NNNRON sopNe

—— -

QN\-'UI; oc

- v s e )

'giaiaiaio Lo

mm N NN

™ w ™ loia‘o'a ——Us
WA RON DN OO

BRENN BuLLL uuaw
umug Vo =iu AnbLn
~N—t D= DO a0~

NRNN NNNRR PNRRN PRObW wwuaa

O RO wapN N s
. .
- - .

e v
LA LA (Y ~wdad oo M g
"

DEN NRENN puNue wwuaa
Adia LA WUmWVo Guusab.
(=% - Ehadeal — L - Wi =rey =R T~

. }

BNRNN NNNBRN R

SRR NNRNER RRooow wuwaa
. A HDLWOD NAU=y
(= RV VARV Ty O advata oy LR WP ey

BRD LA
Wil A Naua vubiod g
VWeCcdD aVmo

NN BENND BROMRN sl
Hwild LUhadnh AvU ™D —uhgq
ORNWV B=UVYA CUGum AR D

. D .

NENRN wuua L.
NRN Lobasa LWanule o

Nuwo o
Hem —amN® w0 om SR ad S

MNNR Nppop vewwa
NHNW Ualkonw Om=amia
X ORMA AN AdR

PN RBNNNRN Nooop STCECTRPN
OO0 mum—N WA 4
-

! 0=
N~ = A A
= AQN M= lAa® -—u\oo‘uo AN = — o gN

s b ey e

BioRchs

SNRINNNNR DeNaRtNGLL A
VOO O=—==N Wiy ol
R R I P PRV N 'Y mEBNNO VB @m—D

SRTID LIDoD BRENNN Nuben nuwua
Hoow@mm DVVVY Oo==i WML L .o L,
el S P \c-—&C\S \-la

Cmollyan
LR -

L0 wrLw

DoR CEREN PuNbe pusLs
@™o \Y v:ca-—- Nl ho 0w s
ONWU RNA~0 NO RO O O

£°681

[
00761

£6™9

65°9

806

9161
LsIt

08¢ 98¢

998 oL's

61 (r6h
"6yt 08T (3724

LLs
578
Y6l

‘8
95761
0

n
In

Ve

ol
syugod Y, g 12dd})
Y |

Loty

(4]

NOILAYRILSIA - d

5
Ty,

[e14

ac

or

(114 ]

o9

¢—58-%0



