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READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, glue or correction fluid.
Write your name, cfass and index number on the OMR and this question booklet.

There are forty questions on this paper. Answer all questions. For each question there are four
possible answers A, B, C and D. :
Choose the one you consider correct and record your choice in soft pencil on the OMR provided.

Read the instructions on the OMR very carefully.
Each carrect answer will score one mark. A mark will not be deducted for a Wrong answer.

Any rough working should be done in this booklet.
The use of an approved scientific calculator is expected, where appropriate

FOR EXAMINER’S USE PARENT’S SIGNATURE
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Mulitiple-Choice Questions [40 marks]
Shade your answers on the OMR sheet provided.

1 The diagram shows one type of plant cell.

What type of cell is it?

epidermal cell of a leaf
mesophyll cell of a leaf

root hair cell

o0 W >

xylem cell

2 In a practical lesson, a student makes the following observations about a cell that was
extracted from an organism.

‘They have a ceil wall and a circular DNA. There are photosynthetic pigments present. There
was ho nucleus.’

What is being described?
bacterium

companion cell

sieve tube elements

w I o T B 4

virus

3 The diagram represents a cell as seen under the electron microscope.
Which structure is responsible for the synthesis of pepsin?




4 The diagram shows an experiment set up to investigate osmosis in living cells.

water

glass dish

What happens to the volumes of water and sugar solution after 12 hours?

potato

volume of water

volume of sugar solution

A decreases
B increases
Cc increases
D remains the same

increases
increases
remains the same

decreases

concentrated
sugar solution

5 Sunflower seeds contain a nutrient which is broken down by lipase during germination.

Which test would detect this nutrient?

Benedict's test
biuret test

ethanol emulsion test

o 0O m >

iodine test

6 What can be said to be true of all enzymes?

their optimum they are made from they move about

pHis 7 amino acids randomly in a fluid
A x x x
B x v v
(] v x v
D v v *®

key

/:yes
x =no
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7

Four bags made of partially permeable membrane are placed in tubes of water as shown in

the diagram.

tube 1

bag made
of partially —
permeable
membrane

starch
solution

water

tube 2

!

reducing

"~ sugar

solution

tube 3

(@]

starch
" solution
and
saliva

water

tube 4

After 20 minutes at 35 °C, a sample of the water around the bag in each tube is boiled with

Benedict's solution.

What are the expected resuits?

tube 1 tube 2 tube 3 tube 4
A blue brick-red blue brick-red
B blue brick-red brick-red blue
C brick-red blue brick-red blue
D brick-red brick-red biue brick-red

The graph shows the effect of temperature on the activity of four different enzymes.

enzyme
activity

F

] .l T T T i ¥ 13 ]
0 10 20 30 40 50 60 70 80 80 100110

temperature / °C

Which conclusion about the data in the graph is correct?

oo w >

Enzyme P has an optimum temperature of 0 °C.

Enzyme P and enzyme Q are both active at 25 °C.
Enzyme R and enzyme S are both active at 75 °C.

Enzyme S has an optimum temperature above 100 °C.
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The enzyme catalase, found in potato, speeds up the breakdown of hydrogen peroxide. The
reaction releases a froth of oxygen bubbles. The diagram shows an experiment to find the
effect of changes in pH on the rate of this reaction.

| froth of oxygen bubbles

- piece of potato
dilute hydrogen peroxide solution

The table shows the time taken for the froth of bubbles to reach the top of the test-tube at
different pH values.

pH 4 5 6 7

Time taken for the froth of bubbles
to reach the top of test-tube / min

Which pH is nearest to the optimum (best) for this enzyme?

O w >

pH 4
pH 5
pH6
pH 7

A student ate a meal which contained a type of biomolecule, X.
The digestion of biomolecule X started in the mouth and finished in the duodenum.

What is the product of the complete digestion of biomolecule X7

A

B
C
D

fructose
glycerol
giucose
starch
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13

A person who has coeliac disease has flattened villi in their ileum. If a person with coeliac
disease eats the same quantity and types of food as a disease-free person, they will have
lower levels of glucose in their hepatic portal vein.

Which row explains this?

the surface area of the
ileum is reduced

capillaries do not absorb
the glucose molecules
A v v
B 4 x
C x v
D x x

key

v =yes
X =no

The diagram shows the digestive system.

Which part absorbs the most water?

The speed of blood flow was measured in the pulmonary artery, pulmonary capillaries and

pulmonary vein.

Which of the following results could be correct?

speed of biood speed of blood flow in | speed of blood flow
flow in pulmonary pulmonary capillaries in puimonary vein
artery / cm s™! fems? /ems!
A 14 8 5
B 14 5 8
Cc 8 14
D 14 8
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14 The photomicrograph shows human blood.

Which component cannot function effectively if a person's diet lacks iron?
A B

15 The graph shows pressure changes in the left side of the heart, during a single heart beat.

At which point (s) on the graph are the semi-lunar valve and tricuspid valve forced shut?

P Q S \
3 i i ¥
16 - o | :
P { i
3 L3 3
~e] | T ey
121 ih E resenen EGSSURE N aitrium
i E — pressure in ventricle
pressure i i - pressure in acrla
kPa ] | ;
i i
E ]
41 ! :
i i
O T = ] . |13
0.0 0.2 0.4 0.6
timeis
A Ponly
B Pand$S
C P,QandV
D QandV
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17

18

Parts of the human circulatory system are listed.

1 arteries 3 heart
2  capillaries 4 veins

Which structures have valves to ensure the one-way flow of blood?

1and 2
1,3and 4
3and 4

4 only

o0 w P

What are the functions of the diaphragm muscles and the cilia in the human gas exchange
system?
diaphragm muscles cilia
contracts to cause breathing in to trap bacteria from the air

contracts to cause breathing out | to move mucus towards the throat

relaxes to cause breathing in to trap bacteria from the air

o 0 o »

relaxes to cause breathing out to move mucus towards the throat

The diagram shows the composition of four samples of air (Oz = oxygen, CO:2 = carbon dioxide,
Nz = nitrogen).

100_1 K L M N
80
composition 601
[ % )
4{.}" %
20" 5/ //
0,C0, N, ©,CO0, N  0,CO, N, ©6,C0,N,

Which sample is inspired air and which sample is expired air?

inspired air expired air
A K N
B L K
Cc M L
D N M

BP-~258



19 The table shows the death rates from lung cancer in a country amongst smokers and non-

smokers.
average number of deaths from [ung cancer per
cigarettes smoked per day year per 100 000 people
0 10
1-14 78
15-25 127
26 or more 251

What can be concluded from the data?

People who do not smoke will not get lung cancer.
People who get lung cancer are likely to be smokers of 26 or more cigarettes per day.

People who smoke have a higher chance of getting lung cancer.

oo m>»

Smoking is the only cause of iung cancer.

20 The diagram shows the human excretory system. Which labelled structure is the urethra?

[Turn Over
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21 The table shows the percentage concentration of some chemicals found in blood entering

22

23

the kidney of a healthy person.

chemical concentration in blood entering kidney / %
glucose 0.10
protein 8.00
urea 0.03

What is the percentage concentration of the same chemicais in the Bowman's capsule ofa

healthy person?

concentration in urine / %
glucose protein urea
A 0.00 0.00 2.00
B 0.00 8.00 0.03
c 0.10 0.00 0.03
D 0.10 8.00 2.00

On a warm sunny day, a swimmer climbs out of a pool and sits on the edge to dry. After a

few minutes, the swimmer's skin begins to feel cold.

What has caused this to happen?

o0 w P

The graph shows changes in the diameter of a person’s pupils while outdoors on a sunny

day.

At which time did the person put on their sunglasses?

diameter of
pupils

f

Body temperature drops until it reaches air temperature.

Muscles and other organs stop producing heat from respiration.

Water on the skin absorbs heat from the body and evaporates.

Suntight causes the hypothalamus to begin processes that increase heat loss.

L

time
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24 The graph shows the blood glucose concentration for a person in the hours after eating
breakfast at 07:00.

1404
120~

wd

blood glucose
concentration/ 80
mg per 100 cm* 4
40-

20

6 | E] 1 T 1
07:00 aa;aa 0800 1000 1100 1200 1300
fime

Which level of blood glucose concentration is approximately the set point?

A

B
Cc
D

70 mg / cm?
80 mg/cm?
100 mg f cm?
120 mg / cm?

25 The diagrams show three types of neurones.

M

Which sequence shows the direction that impulses wilf travel during a reflex action?

OO0 m P

L>M>N
M=2>L->N
M->N-2L

N>M->L

[Turn Over

BP~261




26

27

12

Which disease might be treated successfully with an antibiotic?

A HIV

B influenza

C pneumonia

D sickle-cell anaemia

A herbaceous plant, growing in a nutrient solution, is placed in a well-lit container. Humid air
is passed through the container.

The diagram shows a section through a part of the plant.

tissue S

tissue R

The speeds of movement of the fluids in tissues R and S are measured. The humid air is
then replaced by dry air and the speeds of movement of the fluids are measured again.

Which effect does the change to dry air have on the measurements?

tissue R tissue S
A | greatly increased downward movement | greatly increased upward movement
B greatly increased upward movement little change
. greatly increased downward
c little change movement
D

little change greatly increased upward movement
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The diagram shows an experiment investigating the effect of light intensity on an aquatic
plant.

~—- fight

~—  light

-— Source

20 cm Q 10 cm

Photosynthesis occurred in both test-tube P and test-tube Q. Both test-tubes were kept at
the same temperature. The number of bubbles produced in test-tube P was 12 bubbles per
minute.

What is the most likely number of bubbles produced in one minute in test-tube Q?

A
B
c 12
D 48

The diagram shows four ecological pyramids.

1 2 3 4

In a food chain, grass is eaten by cows. The cows have insects living on their skin. The
insects are eaten by birds.

Which is the pyramid of biomass and which is the pyramid of numbers in this food chain?

pyramid of biomass pyramid of numbers
A 1 3
B 1 4
c 3 1
D 3 2

[Turn Over
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30 The diagram shows four positions on a river where water samples were taken.

- untreated
direction sewage outlet
of flow X L"—\
W .
Y Z
Which graph shows oxygen concentrations in the river?
A B
axygen oxygenR
concentration concentration
{ T 1 ] T T { ]
w o oox Y Z w X Y z
posltion pasition
Cc A D i
oxygen oxygen [N
concentration gonceniration ]
i 1 1 | 1 1 1 1
w X ¥ Z WX Y z
position pesition
31 The diagram shows a pyramid of biomass.
sparrowhawk H 12 g/ m?
robin 120 g/ m?
caterpillar 600 g/ m?
lettuce 1200 g/ m?

What is the percentage of biomass that is passed from the primary consumer to the
secondary consumer?

1%
10 %
20 %
50 %

o o0 @ P

BP-264



32

33

34

The diagram shows a bacterial cell that will be used to produce human insulin.

15

bacterial cell

What is inserted into gap Q?

A agene from a healthy human

"B cells from a human pancreas

C DNA from another bacterium

D molecules of human insulin

bacterial DNA

In a molecule of DNA containing 100 nucleotide pairs, 46 nucleotides contain the base A.

How many nucleotides in this DNA molecule contain the base T?

A 23
B 46
C 54
D 154

The diagram shows a flower.

Which processes have taken place?

pollination fertilisation
A no no
B no yes
c yes no
D yes yes

[Turn Over
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35 The diagram shows some stages in cell division in a fruit fly.

Cell X contains 8 chromosomes.

How many chromosomes are in cell Y and in cell Z?

cellY cell Z
A 4 4
B 4 8
Cc 8 4
D 8 8

36 The diagram shows a human sperm cell.

Which structure digests the egg cell membrane?

F - mitosis

*  meiosis

BP-266
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37 The diagram shows the 28 days of a typical menstrual cycle. The letters around the outside
indicate different points in the cycle.

Which row shows the paoints in the cycle?

stage of cycle
et utens Ining | ™menstruation owiaton
A Z w X
B X u Y
c z U X
D v X z

38 Two biological brothers, J and L, went for a blood test to determine their blood type. The
results are shown below.

Serum is the plasma without the presence of clotting factors.

serum from blood serum from blood
blood of group A group B
J no agglutination agglutination
L agglutination no agglutination

What can be concluded about their parents’ blood group genotypes?

o 0O m >

At least one parent must be heterozygous.

At least one parent must be homozygous.

Both parents must be heterozygous

Both parents must be homozygous.

' [Turn Over
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Some fruit flies have orange eyes and others have red eyes.

If two orange-eyed fruit flies are crossed, their offspring will always have orange eyes.

If two red-eyed fruit flies are crossed, their offspring sometimes include both orange-eyed
and red-eyed flies.

What can be concluded from these observations?

Crossing an orange-eyed fly with a red-eyed fly will produce a 1: 1 ratio in the offspring.
The allele for orange eyes is dominant.

The allele for red eyes is dominant.

We could determine which allele is dominant only by doing a cross that produces a 3:1
ratio.

o O W P

Tusks are modified teeth.
In one part of the world, most elephants used to be born with tusks. Over the last 50 years,

more female elephants have been born without tusks. These elephants are giving birth to
offspring that also do not have tusks.

tusks

Which types of variation can be illustrated by this example?

continuous discontinuous genetic
A v x x
k
B x v v ey
c v x v v =yes
x=no
D x v x

- END OF PAPER -
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Section A
Answer all questions.

1 Pectin, a type of carbohydrate, is one of the components of cell walls which are essential to
maintaining the structure of plant cells. Tomatoes are firm when unripe but soften when
ripening due to the hydrolysis of these cell wall components by enzymes, including
polygalacturonase. The activity of polygalacturonase can be described as follows:

polygalacturonase
pectin » mono-galacturonate

{a) Using the 'fock and key' hypothesis, describe the action of polygalacturonase.

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

The activity of polygalacturonase can be triggered by ethylene, which is released as a gas by
some ripening fruits. An experiment was carried out to investigate the effect of spraying a liquid
form of ethylene on the ripening of tomatoes. Table 1.1 records the concentration of ethylene
used and the comesponding average number of days the tomatoes took to completely ripen.

Table 1.1
concentration average number of days
of ethylene / % | tomatoes took to completely ripen
0 20
5 16
10 13
15 11
20 10
25 10
30 10




BP-~271

{b) Plot a graph of the results in Table 1.1.

[4]

(c) With reference to the graph in (b), describe and explain how polygalacturonase
concentration affected the number of days the tomatoes took to completely ripen.

[Turn Over
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(d) Itis often advised that ripening bananas should not be piaced together with other ripe
fruits. Using the information provided in the question, suggest why this is so.

[Total: 13]

2 Fig. 2.1 shows the human alimentary canal.

G
H
E
E
1

Fig. 2.1

(a) Name parts G and H.

[2]

(b) In which lettered part does most of the absorption of substances occur?
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(c) Auto-brewery syndrome (ABS) is a condition characterised by the conversion of
carbohydrates into alcohol in the digestive tract by fungi or bacteria. This process, known
as fermentation, can occur in anaerobic conditions. Individuals with severe ABS suffer
from elevated blood alcohol levels, as well as symptoms usually associated with alcohol
intoxication. Over time, these patients often experience liver failure.

(i} Patients with ABS are advised not to drive. Explain why.

..................................................................................................... 2]

(iiy Suggest how patients with ABS can manage their blood alcohol levels to reduce the
tikelinood of liver failure.

..................................................................................................... (1]
[Total: 6]

3 Individuals with a condition known as autosomal dominant compelling helio-ophthaimic
outburst (ACHOO) syndrome experience uncontroilable sneezing episodes whenever they are
suddeniy exposed to bright light.

Various muscles contract during sneezing, including the diaphragm muscle, abdominal
muscles, and muscles at the back of the throat.

(a) Explain the nervous pathway when an individual with ACHOO syndrome is exposed to
bright fight and sneezes.

[Turn Qver




(b) (i) A couple, both with ACHOO syndrome decided to have a child. The child was born
without ACHOO syndrome.

Use a genetic diagram to show how that is possible. Include a legend stating the
letters representing each allele.

parertal phenotypes et rr i, X
parental genolypes

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

N !/ \) { \ {; \%
gametes ) 1 + | f
(AP TReTy s \\r:.n._.,....,..! \\t.‘x..«‘ x ]

offspring phenotypes eveeeeerarererinn eevnsarineenenses

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

ratio

[4]

(ii) The couple decided to have another child. Calculate the probability that they will
have a baby girl with ACHOO syndrome.

PrOBAbIlItY .....vveveveeerreeeevenes 2]

[Total: 11]
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4 A study investigated the probability of pregnancy resulting from sexual intercourse on specific
days of the menstrual cycle.

Fig. 4.1 shows the results of this study.

45

40
30 -

percentage
probability of 25 -
pregnancy /% o, .

3 2 1 ovulation
days before ovulation

Fig. 4.1

(a) (i) The study shows a probability of 20% that sexual intercourse three days before
ovulation will result in pregnancy.

State how many times more likely pregnancy is if sexual intercourse takes place
two days iater?

[Turn Qver




(i} Explain the role of a named hormone in the menstrual cycle during the days
investigated by this study.

(b) A woman smoked while she was pregnant. Explain how this will affect oxygen transport
to the fetus.

(c) Describe the transport of glucose from when it was first absorbed in a pregnant woman'’s
small intestine to when it reaches the fetus, inciuding named organs and blood vessels.

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

[Total: 11]
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5 Young grass plants were grown with their roots in a mineral solution that contained nitrate ions.
The plants were divided into two batches, N and P. Cyanide, which inhibits aerobic respiration,
was added to the mineral solution given to the plants in batch P.

The mean quantity of nitrate ions in each plant was determined at regular time intervals for 70
hours. After 60 hours, the mineral solution was replaced by distilled water. The results are
shown in Fig. 5.1.

a0

mean quantity
of nitrate ions in 3¢
each plant / mg

1604

o 10 20 30 40 50 60 70 80
time / hours

Fig. 5.1

(a) Using the data in Fig. 5.1, calculate the rate of absorption of nitrate ions in batch N at
time = 40 hours. Show your working.

rate of absorption of nitrate ions ...................ooconi mg/h [2]
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{b) Explain why the absorption of nitrate ions by the plants in batch N differs from that in
batch P.

(c) The mean quantity of nitrate ions in both batches of plants decreased after 60 hours.

{i) State the process responsibie for this decrease.

(i)  Explain how the process stated in (c)(f) resulted in the decrease.

[Total: 9]
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6 Our eyes require photoreceptors to be able to detect light. Rod cells and cone cells are two
types of photoreceptors. Rod cells detect light of low intensity and provide night vision in
shades of grey. Cone cells detect light of hlgh intensity and provide colour vision, allowing us

to see sharply.

The number of rod cells and cone cells at places across the retina were recorded.

The diagram of an eye in Fig. 6.1 shows the angles from the fovea where the recordings were

made.

The graph in Fig. 6.1 shows the number of rod cells and cone cells across the retina.

A B:
180000 J .
180000 5 L ¥
140000 1 ;‘ »
rod cel | X Is—
number of 120000 g cens ‘ o rod cells
rod celfs . ! :
and 100000 - .
cone cells 1 S
permm® 80000 ” ] ‘
i t I
i
4000044
o
20000 i ;\;?nf C}.?Ii ‘! Fiy cone cel
o EEEEE==uenEs amazisxskidugyidnasas
70 60 50 40 30 20 10 O 10 20 30 40 50 60

angte from fovea/degrees

Fig. 6.1
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(a) State the part of the eye that refracts light the most.

(b) (i) Identify the parts of the eye A and B represent in Fig. 6.1 by filling in the boxes.
12}

(i) Use Fig. 6.1 to describe the distribution of rod cells and cone cells across the retina.

..................................................................................................... (4]

(c) (i) State the type of neurone found in the optic nerve.
..................................................................................................... [1]

(i) Explain the function of the neurone stated in (c)(i).
..................................................................................................... [2]

[Total: 10]
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7 (a) Fig. 7.1. shows a pathogen.

Fig. 7.1

(i) Identify the type of pathogen shown in Fig. 7.1.

(ii) Name structure D.

(b) “Viruses are able to evolve faster than humans, hence humans will eventually succumb
to the ever-evolving viruses and go extinct.” Discuss the validity of this statement.

[Turn Over
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(c) Viruses are unable to replicate by themselves and require a host cell for replication.
Describe how the virus makes use of named human cell components to synthesise viral
proteins needed for the virus’ assembly.

[Total: 10]
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Section B
Answer one question from this section.

Rice, maize and wheat plants are the main carbohydrate source for more than 60% of the
human population.

(a)

Fig. 8.1 shows the nutritional information of rice.

Nutrition Facts

Serving Size: 150 g

Totat Fat 0.38g - 1%
Saturated Fat0.09g 0%
Polyunsaturated Fat 0.122g B
Monounsaturated Fat 0.128g

Cholestero! Omg 0%

Sodium 126mg 5%

Potassium 32mg

Total Carbohydrate 25.22g 8%
Dietary Fiber 0.4g 2%
Sugars 0.05g

Protein 3.54qg

Fig. 8.1

Calculate the mass of carbohydrate in grams per serving of rice. Leave your answer to 2

decimal places.

mass of carbohydrate

{b) State and describe the process plants like these carry out to produce carbohydrates using
materials from the environment.

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

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

[Turn Over
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(c) Besides carrying out the process stated in 8(b), discuss the roles these plants play in the
carbon cycle in terms of the removal and release of carbon dioxide into the atmosphere.

[Total: 10]
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9  Globally, deforestation still outpaces reforestation, causing a net loss of five million hectares of
forests every year.

(a) Describe the consequences of deforestation on animals that live in the forests.

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

[Turn Over
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(b) Fig. 9.1 shows shorter plants called shrubs that are often found in dark and humid
environments near the forest floor of tropical rainforests.

= shrubs

Fig. 9.1

Deforestation removes the top canopy of rainforests, exposing the shrubs. Explain how
deforestation will affect the rate of transpiration in these shrubs.

[Total: 10]

End of Paper



2024 Preliminary Examinations

6093 Biology Paper 1
Mark Scheme

i o A

BP-~287




BP-~289

‘aoeds

) Jey uew; sss|
Adnooo o] sydesb
By pasnes yolym
‘sixe-A a1y 1oy sAep g
0} s9X0q (| JO oleos
B 2sh saiepipues

‘91805 + J0|d U0} W ssieusd ‘9|B0S ppeo JI 810N
sajeos ajeudoiddy  «

JO JBaquinu y
BAIND J-1Sag e
-panoid |am !SHUN YUM 1004100 Saxy
Ajereuah sem ydels v BIBINDOE S10|d . q
anoejow
ajelisqns Jxau syl UM puiq 0] SiqelIRAR S UDIUM ‘B)IS SAOE a1j} aAe9|
yolym ‘SFEUCIMIOEIEB-0UGL ULIDJ O} a)s 8ANOE Ay} 1e aoe(d Sa)e) UOJES] »
Paiomo] s1 uonoeal sy) Jo ABISUS UONEATDY e
XOdWoD SjEsqns-auwAZUD
patemo st ABious ay) uuo) 0) sseuoimoelebAjod Jo e)is aAloR By} 0} SPUIG pUe SI Uoad e
UCIBANDE SU} Jey: upoad jo sdeys ey} 0) ARJUBILIB|AWIOD
uonuUSsLW Jou pIp Auepy sl eseuounoe|ebAjod o 8JiS BATIOE oy Jo odeys gg oyvadsay) e
(aj0yAay auy s1 aseuoinioe|ebAjod
‘pulq pue iij 10 8)is aanoe) Asy ay) se sjoe unoad “Yyooj sy se syoe aseuoinpeebiiod e
uonuall jJou pip Auepy ¥ ¥ Auy el 1
B0
g Jouexs SR awaysg e up
Y uonoag

swieyog e Z Joded wijsig ABojoig end €609 $SHA Z0Z




BP~-290

"108.103 10U SI YoM
‘pes)sul Sjunowe
asoyy Aq Buisearoul
aseuocimpoeebAjod

40 UONIRJIU8oUO0I O}
palIa)el Inq suajAyle
10} ejep pajonb Auep

POSEaI00p SABP JO JBqUINU Ui 90USISHp S1BINDIED 10U PIP # Q04
(9,07 01 %0 W0l pesealsu) SSEUCINDE[EDAOY JO UOHELUSOUOD SE 1080y

“(shep | AQ)

‘sAep (1 0} sAep 0z w0y peseassep uadu Aj@12|dwiod 03 300} Sa0jeo}
sAep Jo Joquinu ebeJoae ‘(pasEaloul UolelUSOUCD aseuoineebiod)
‘0,07 O} %0 WO4j Pasealoul SUSJALS JO UCHEHUSIUOD SY  »

:equosad

bRy g
e L

af

S

ol a1 ] 5 0

Hl

9




BP~291

JON| By} UO S}0BYS S) POLOXS APBOlE SABY
PiNGM [OYOO[E 8Y] 0S ‘[OYOOIR SSE0XS SAOWAI 0} SISARID JO) SUISA 8L} YOBS) UBD
1 Bicjaq JeAy ol Aem S)1 SSHEW JSIL PBGJOSTE UBYM |OYOOfE SB ‘SISAjRIp 1o8foy

euop |I9M S9)RIPAYOQUED SSB| SWNSUDYD) o n
Buianup snolabuep ul Jnsal /SjUspiode Jyel) JO ¥SU paseaiou] e
PaIEoIXOojuUl Uaym UCISIA palin|q /(SwW} uonoeal
auop JlIem paseai0sep :joafal) swy) UoHOBAL JISMOIS / UOHBUIPIOOD JBINISNWW JO0 12
‘pesjsul 4 psjeipul
sajepipue Auep 3 = q
yoeWwo)S (H o
auop [iIopA snBeydosao o) e e
s)ny ey} usyosj|tods Aew yaum ‘ediieao 6y syiny ady Jayo Buisned j6 eap| e
aseuonoriebijod
aUOP |19 30 Apapoe suy sieBbly ausiiyle + susjAuie esesjal seueueq Bujuadry e p
“usye) sAep Jo Jaquinu aseaIap juonoeal
JO 3)BJ BSEBIZU] JOU S80p UONRIUSIUOS SWAZUS U] 9SBaI0U] JayuNny Aue 0S
‘(sswAzug) sseucinoelebAjod oy punog Bujeq (saensagns) uioed e Jo eap] e
1010y Buyiuy eyl jebuot ou si SusiALe JO UOlRIUSIUOS (OY
-ejensqns I0)0€] BURIUN] 94} 156U0] oU 5| UOREIIUSIL00 aWAZIg
810U UMOP :uteidx

s)yealq sowAzus
alow jey; paels
Aduns sarepipued
se uopeue|dxs
3Yj 10} JpaId

et jou pip Auep

(%o0e
0} %0 WOl paseasoul

aseuo.noeebiiod
JO UonBeRUaoUOD
usym 6°8)

uiebe epew sy Butbueyo aseucinoeebijod
jo uogenuadcucy se safiueyo o, ay) Bulgusap Jo exelsIW i 0]
“SABp Q] J€ JUEJSU0D peulewal uady Aroyeidwiod 0} %00} S901eW o)
sAep Jo Jequnu sfeleae ‘(pasealoul uoleUaIuU0D eseucindelebAjod)
‘%0E 01 %0Z WOy paSEaIOUl SUSIAUIS JO UOJERUSDUOD SY
laquasaq

sjonpoud sny) pue X8|dUCT SjESqNS-SWIAZUS JO UONELLI0] JO S1e) JoLbIH
S3NDSIOW 8)eNsSqANS pue 9WAZUS usamiaq TUOISI||OD BARIIYD JO

Aduanbal Jsybiy e si alsy] 'Sesealoul LoeUusouoD sseuoimorebAiod sy e

uedxg




BP-292

yoiym burhyoads

JOU S8]EpPIPUED

Sem aye)si
UOWILLIOD JSON
"auop [|9Mm Aj[erausc)

puabsj
10} jJew |,

awolpuAs QOHOY Buiaey Jou Jo) S[BE ayj Jussaldal e 197
awopuAs OOHOV Bulaey o) SPJE ay) Juesaudal v 197

"A0J8Y9,
w3} 8y} esn jou
pIp S3)EPIPUED BWO0S

uaddey jou

pInoys siy} os ‘uchoe
AJEJUN{OA JOU ‘Uonoe
Xayel e s SIy]. Xo[ad
Buizaaus ay} 0] spea)
ey asindu sAssu

e sajessush uiesq
BU] JeL) Sl04M SLI0S

‘plo2 [euids a8y} ul

st asindull AU SIY)
Buinaner suoinau
Aejas ayy )ybnoy)
salepipued Auep

‘SauoInau Aosuas
8y} JO uoRed|
ay; Apoads Jou

pip SeIepIPUED SWOoS

snNuys
ay) Bunoajep
Jaye asjndui
aAlou BjEIBUab
sJoydasasojoyd
8yl jey} uonuauw
0} Jobl10j Auey

ay} aie YoM

Buizeaus asned 0} JOBIJUOD SB[OSNW 288y
‘gsdeuAS SSOIOE JOIIBYS

0] BUCINBU JOJOW WO} papIsueR)) ase sesindw sasu Jeyl palers si i J Jjosfoy

Je0IY}

807 JO Y0Bq S} §& SS[0sNLU pUE SS[OSNL [EUILiopge Spsnm woelydelp
78 0] usy) ‘BUCINBU JOJoW 0} papiusues} as|ndw sMapN
UIgIq Ui auoineu Ae[al 0L

Tomwsuenoinad Jo diay ypm ‘9SABUAS sS0I0Y

372U D100 Ul BUcINBU Alosuas DUOIe pajjiltisue] ssindwy sAlaN
a5|ndill eAleU 8je1aud
UOIUM ‘Beupal ay) uc SIojdasa10104d Aq PojooYap Alsualul )bl ul esealou) e




BP-293

L SoWn 7 = %02/%0y | e
Hedq
aAIssa0al B 81 QOHDY 18U) Wbnoy) AjusyeisiLe JUSPIS It 1g W0l PSMOoje jo3
A
l 10 8/¢ = % « % = Wb e Buteq pue swoipuis QOHIY Buirey pys jo Aljiqeqold
L % = awoIpuAs QOHOY Bulaey pliyo Jo Aigqeqoid | 1
sejeweb o] sadfjoual |Bjualed Wod} MOLE OU 10} :(0H
.......... m&m.._.m,._xm..:...:. “ mEo._ucmm oner
onel pue OOHDY oU | OOHOV E
mﬂ ouo Q .................. cerrmmnrrrsesreses  sarcrsrsersrrersren
%:me__o SWOIPUAS  SWOIpUAS  BWICIPUAS  swaipuAs sedheusqd Bupdsyo
10} v_ ew | QOOHOV ON OCOHOV QOHOV OOHIY
.......m.m.'...._ ....... m.« ....... ..i.omﬁn..::. ...... << ....... mmﬁmbcmm m&t&go
{juese.d
2q1snw
S9U|| §50.10)
ad/fjoush
Bundsyo
pue sajaweb
10} YJBW | seoweh
adAjoush pue
adAjousyd sadfoust yuaied
Q) OCEQ..—O.M sl _m“—_.._m.._mn_ ................................... ool " g
ofje. ay) sadAjouayd JO) yew SUIOIpUAS OOHOV = SiliBipUAS GOHOV Peciousa ImaIe




BP-294

ayj} buissiw sny}
‘pIoO eolIqUIN By} o}
aunssyul ||EWS Wolj

UEBY & BAED BUDA & UIBADNEOASY & »
JBAI] & UIBA |epod onedey ¢ aunsaul jlelIg e

Apoaap padwnl Auepy gwse|d poo|q 3y} Ul paLLeDd S| 8S0INis) . o)
PI09 JESTIGUIN 8y} Bl SN)3) ay) 0) pepodsuer) USBAX0
155557 Sosealdep snjs) pue BUSIE[d 0} POJCdSUERN] USDAXO JO aley »
POMOIIEU SOLSHE JO USWINT =
sauepe Ul SJOP POOq JO 351 Seseasaul 9)ows anasebo woyy BURCOIN
O
PI03 [EDNIGUIN 9y} BIA SNJO) 3y} 0} pelodsue.) USBAXC
15559 Seseo1dap snja} pue BJUSIB|G 0) POLIOUSUBL} USDAXGC JO ajey e
POMOIIEU SO1S1IE JO UBWin | o
[[EM |BUSHE JBUUI
uy SHSOdOp AJIE] JO 9)e] Sosealou] syows sjaseblo uwoly BpiXoucll uoqie) e
"snjoy oy} 0} BUSTIP Ho
8J0jaq eyuaoe|d
a1} 0} papodsuel) SsN}a} 0} pasnyip apIxouoll uogqles 1 D33y
154 s1 uabAxo
“mMﬁMM_HME\&m“au% PIGD [BINIGUUIN 24} BI1A SNJ9) aUf) 0} pauodsues
A UBBAXO 15556 /Snja). 0} pasnyip pue BIUBJE[3 0} pajiodsuel) TSDAX0 J9550| »
uo mm_m_%_hwﬂ _.F__NM\MMM (189 poo|q pal sJeyjow Jo A .
40 10910 9y} uiejdxe UIqojBowaeyAX0qIed wiuoj 0} poo(q [e
0] asS0Yd JSOW yum A[GISISAeI spuq jows apasebio woly SHIXOUCUT UOQIED q
suotaysaboid
Aq payenbad 10u

S1 Yoiym ‘uonenao
uo SN0} B pey
Apms ay} 1ey) sanou
o} buijie} ‘peajsul
auolaisaboud

JO 8]0J 3By} paquosep
SjUapN]S BWOS

uoljenao s1ebbuy usbossa jo uogenuadued ybiH
Buiul] sudain aiyy suayoiyysieds: uabouysy osley
Bujuy suusin jo Buiuayoly; pue Jiedal sajejnwiys usbossy




BP~285

. BDA0] 3U) 1B S||90 POl OU / BBAOS 8Uj] € S[j80 au0d AjuD
: Jods pul|q Je BUlJa) SBARS|/ Si9)Uo aAISU D)jdo e
1 10ds pung je §|90 SUCO OU PUB S||9I PO OU @
: BOAO] JO BPIS JOYJI@ S{j8D PO JO UOHNGLISIP USASUN 0} "J81
109 Woy Jos oN 1 BUIIS] 9 U] S99 SUGS UBY) S190 PO 8I0W n
jodspulig'g e
palomsue |japA BaAOlY e | g
SUa
@YEISIW UOWIWIOD BOWIOD e
(‘010 .w_mm:._uﬁhwou.o_._a aueiquBL BoeUNS |90 BjqeswIad Ajlelued ybnoyy e
‘uoedidsued) JURIPEIG UORERUEIUDD UMO(] e
‘6-3) sanyiqissod T318M PANISIP OJUl SJ/80 JIE JOOJ JO JNC SUO| SJBIJU JO JUSLISACW JON
{Ie uo peseq mm.mmmzm J51EM pOlNSIP
1ey) aaeb pue ‘sinoy
09 Jaye suaddey 0 1.y} uew oybiy $)199 Jey 1004 jo TES [[85 Ul UO) SJBIJIU JO UCHEUSIUOT)
JBYM UO uonssnb ay) MEW | Jojsjuodg | N
peal jou pip Auepy uoisnygiq | 19
jusipelb Uonenuasliod ay) JSulebe Sjel JeUbI € Jé Suo| 9jeniu GIOSge 0} e
aoeid axey 0} a|qe (uaisnyip pue) HOdSUBH OATIOY e
(Buninooo poses[al ADIBUS ‘N Yoyeq ul 7350 O] S|qE UONeddsal 0iqoloy o
jou s to%mcmb (SuOl aEIHU JO BRI JOU BI0W OU) PaLSEal useq Sey WNEGIINDS
Au owmuwwhumuwcmﬁwww_ SE sinoy O} Joye sneajeld 4 yojeq ul pagqlosqe suol Sienu Jo Ajueny e
st jeus ssanold 8y Buiuaddey uoisnyip Ajurew/Aluo  »
uonuaw Jou pip Auepy BUo SSI[/OU 'd yojeq ul PONAIYUl UONEJIASal DIqoJay e q
"sInoy Ot
1 ajel snoauejuesy)
.Mﬁﬂm % Mw%”u_ AnosLioo suop s uogenoes weipesd ng AiBuocim peas Joid usipeab ) 1403
a1E1 BU) polE|NIED (y/Bw g'0) Jemsue jeul) JO UONEIND[ES JIBLOY + UORBINDJED JUSIPRIS) o
seppued Auep sinoy O = swy ye ydeB uo umoys aq o) sjoid jusipelsy e

‘uonsanb sy Jo
yurod Buppew amus

SN)BL & UIBA |BOIqUIN &« o
ejuaoe|d & BUOE & LB &
ugaA Areuownd & sbun| & Aepe Aeuowind & o




BP-~296

(AIH 69) 1depe 0} Aupge sy pue

LWAISAS SUNUUL] B UMOP JNYS/OPEAS 0} SLUSIUELOSW SAJOAD UED Sasnif,
S8UIDoBA 9jes Jo uonanposd

10} papaau awy} /paonpoid eq UED SBUIDOBA UBL) JOJSE) SAJOAS URD SASNIIA
alp

Kew pue {|| |je} SuewNY ‘suBNy Ul 9sucdsal sunuwiwly sleinwgs 0} ajqeun
salpoqnue/s|ies Aowaw Aq uonoalap Buipioae ‘susbijue meu dojaasp
auoJd-ucleinwL a1e SasnliA aWoS

(wg xew) pjjea

S9SNJIA 9y} Jeeap o) SBUp [EliAjUE Jo asn

asuodsal auntuwl

pide] e Bunebbiy ‘ToRaajuiel buunp suabiue snuiA esiuboos) s|j80 Alowsiy
JUNUIWT Wia}-buojjAiowe [eolbojountuwt 10} peanpoud $)j153 AIGWs
sajfooydwA| Aq

UonoNpoId ApoqIue Sjenuns suabnue sy alsym ‘pajoalul SIA pausyesp
uonosul Aue aiojeq uonosjoid apiaosd ues SSURIEA Jo uolonpoad YoIND
UORN[OAS Uey)} alielyawy Jelioys e U0 ajeledo/poriad aut)
TIOUS AJSA B UIYJIM SSSNUIA JO Sulens mau o) JJEDE 0] S|qe WeisAs auntuw|
Buiajoas Aq jou ‘SaIpOGHUE/AIUMLILLI

SAIDE/WIBISAS sunwWLL sAldEpPE J19y) Buisn SasruiA SWOJIBAC sueluny

(g xew) pieau|

pluse|d

euspRYg

_ses|ndwi oAJeU JISUEL], 10} USAID W, XBw {12 Ul pajejs st suoinau Jayjo Aue j|

Ureaq ey} 0} $10}d53910j04d ey} o)
pajeseuab Sasndul eAteu Jjwsuel Aayl

-

sucinau Aiosuag

FS|un spnjoul s1onb ejep
¢ saa1B9p |.Z-0Z 1B SHi@0 pol JO JeqUNU WNWXew
: goaubBop O / BAAO) ‘U 1€ BB S||99 BUDD JO JSLUNU WNLWIXELU

. & & | & @




BP~297

oy ejden B

yum pajieds st iBjoo
jel] aleme a( os|e
pinoys sejepipues’

‘UonB|SuBR}

pue uonduasuen uo
Hunelogelo noyim
‘suieiold 9sISOUIUAS
sewosogu 1ey)
Bunels oyl Jybiesns
duwinf sjuapnis Auepy

‘shieredde

6105 9y uI PSLIpOW pue pabeyoed 'posseocid Jayuny aq Aew uisjoud [eip
u1a361d jediA wuoy o) dn SPioj uieyn appdedAjog

wse|do)Ao ay} ul UONBISUET] eIA UIBLD apndadA|od  SpoE

OULWE J0 §3UBNDas ol109ds SSISOUJUAS 0] VNN [BIA/YNHW S8sn BWOSOqy
_ Snajonu 2y} U1 USHFLSSUEN eIA (YNYW

0] PSUBAUOD YNQ 100fa1) YNYW SISSIUAS o) ajejdws) S pasn NG JBJiA




BP-298

Tsooads Jo Jusuuabuepus/ Uoljoulxe e
¢ uonelBiwy eseasoep uoneindod e
14 -JE)IqRY JO SSO| e B 6
{yeaym pue azjzw
‘3011 0} paje|al Jou) UBSI0 JO JNO/OIUI BPIXOIP UOGIES JO UoNN|ossip josley
aieydsoune ay} ojul SPIXCIP UOGIED
@sea|el 0} sjusuinu umop Bupjeaiq ‘Tonesdsel no Aueo sjueid asayj e
apIxoip
UogJies asesjal 0} swsjuebiocosoiw Aq PaSoducosp ale sjueld esayl e
SpPIXoIp UogIEd 9SEo[al
0} (sjanj j1sso4 /seb [ranjeujeod palal) syueld sseyyenolq Jo UBHSHIQUISD
punoiBiapun TOGIED BUldded] ‘S[@ny 1550 ULIOJ 0} awi} JoAo aJnsseud
ybiy 0} paoalgns pue puncibiepun paung aq Ajlemuans Aew sjueld asayy
Jeyioue 0} [9A3| o1ydoy) auo woiy spunoduiod UCGIED
Burnasuey ‘swsiueblio sayyo Xq U0 pej joj 80In0s pooj aJe sjueid esey] e
¥ ‘(uogues 0 yoeq yul| }snw suopeue|dxs j|e :ajou) Jnoy Auy 2
‘UDIE]S O] pSUOAUCD
: 90TiHen f esoonib eonpoid e
| BJewoss ybnoay) e + SPIX0IP UOGIES e
* 51004 woy uoeBiu 7 s)j80 Jiey 1001 /51001 ay) ybnouay) JI0S + I9JEM
: ABJsus by Buisn
! IAydosoyo
Buisn / syseidosojyo / (1Aydosaw ui 7 syueld Jo sped uaalb / saAga| Ul e
! SISOYJUASOIOYL
g anl Auy q
| B g /€ = 00L/0S)« 22 52 e| 8

"PaIaPISUOT 84 |IM 8D Ajuo ‘suoysanb yjoq pIp oym sajepipued Jo4

“g UONoag Ul AjInjaies siout uonsanb JI9y} 8S00YD O} PISIApE

aIe SSjEpIpURS) JaReq Yonw pip Ajelausb g uonsenb 8soyo oym SSIEPIPUBD U9ASMOH ‘801040 Jeindod alow 2y} sem § Uopsenyd

g uondag



BP-299

J010B) 1021102 8uf] 01 pebbey ate suonelEe|dxe I papiEmME AJUO SHIEN

S9SsEaIoUl voneldsuel) jo 8Bl & saoeds
Jre Je|njjaaiaiu) pue aiaydsoule usamiaq Jnodea Jajem jo TUSIPEID
UONENUaIU0S 18das)s ‘puim Ag Aeme paiues Apainb Jnodea Jojepn ©
saseasoul peads puipy  »
S5SE9IOU| Uoneiidsuel) JO Bjel & saoeds Je Jejnyanialul pue
asaydsouwe usamieq mnodea Jojem Jo JUSIPEID UORENUSOUOS J8daa]g ©
sasesloap AJpiunH  »
S9s5BaJOU| Ucnendsues Jo Blel & S8sealoul uoneiodeas Jo aley ©
sasealou) anjesedws] e
S95B0.I0Ul UoHERIIASURY) JO B)B) & JOpIM Uado Blewo)g ©
seseslou; Alsusiul )b

! paydnisip sqam pooy/ Sueyd POy JO Bap|
! pooy ss8|
¢ AsIsAIpoIg 4o 850)




