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grass rabbits fox

1. The diagram shows a food chain in a field.

(a) In the space below, draw and label a pyramid of biomass for this food chain.

(2)

(b) There are plans to build a factory on the field.

(i) What will happen to the number of rabbits and foxes if the factory is built?

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

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

(1)

(ii) Give reasons for your answer.

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

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

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

(2)

(Total 5 marks)
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blank2. Use a word or phrase from the box to complete each sentence.

The first one has been done for you.

increases decreases stays the same

After injecting with a used needle, the chance of getting hepatitis A ……increases……..

After   taking    an    antibiotic,    the    number    of    disease-causing    microorganisms   in

the  body ………………………………………….

After taking heroin, the amount of pain felt ...............................................................................

For regular smokers, the chance of developing lung cancer .....................................................

When a person is healthy, the number of white blood cells .......................................................

(4)

(Total 4 marks)

TURN OVER FOR QUESTION 3
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3. Two bags, A and B, were used to investigate the effect of sulfur dioxide on the germination

of cress seeds. The mixture of sodium metabisulfite and water released sulfur dioxide gas

slowly in bag A.

(a) Give one reason why the bags were sealed.

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

(1)

(b) What is the purpose of using bag B?

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

(1)

(c) Give two conditions that must be kept the same for each bag in this investigation.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

Bag A Bag B

seal

polythene bag

cress

seeds

seal

polythene bag

cress

seeds

damp

cotton

wool

sodium

metabisulfite

and water

damp

cotton

wool
water
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blank(d) The sulfur dioxide passed from the dish with the sodium metabisulfite and water to the

cress seeds.  Tick one box to show the correct method.

diffusion �

osmosis �

evaporation �

transpiration �

(1)

(e) The table shows the result of the investigation.

Bag A Bag B

Number of seeds 20 20

Number of seeds germinated 0 15

(i) What percentage of seeds germinated in bag B?

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

(1)

(ii) What effect did sulfur dioxide have on the germination of cress seeds?

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

(1)

(Total 7 marks)

TURN OVER FOR QUESTION 4
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1 3 5 7 9 11 13 15 17 19 21 23 25 27

36.3

36.4

36.5

36.6

36.7

36.8

36.9

37.0

37.1

37.2

4. For a woman to become pregnant, a sperm must fertilise one of her eggs.  Just before an egg

is released from an ovary, her body temperature rises slightly.

A woman who wanted to become pregnant measured her body temperature each day for 28

days, starting on the first day of her period.

A graph of her body temperature is shown below.

(a) (i) What was the body temperature of the woman on day 19?

................................................................................................................................  °C

(1)

(ii) On which day was an egg released from the woman’s ovary?

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

(1)

(iii) What instrument is used to measure her body temperature?

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

(1)

Body

temperature

in °C

Day
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(b) During the 28 days, the woman’s ovary released two different hormones, hormone H and

progesterone.  The table shows some roles of these hormones.

Hormone H Progesterone

Repairs uterus lining Maintains uterus lining

Develops secondary sexual characteristics Prevents release of eggs

(i) Name hormone H.

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

 (1)

(ii) How does hormone H travel from the ovary to the uterus?

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

(1)

(iii) Give two female secondary sexual characteristics.

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(iv) Why is it important that progesterone maintains the uterus lining during pregnancy?

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

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

(1)

(Total 8 marks)

TURN OVER FOR QUESTION 5
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40
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substance
produced by
reaction 
in mg

pH of reaction mixture

Pepsin

Amylase

5. Experiments were carried out to investigate the action of two enzymes at different pH

values.  The enzymes were amylase and pepsin (a protease).  All experiments were carried

out at 37 °C for 20 minutes.  The results are shown on the graph below.

(a) How much substance was produced in the pepsin-controlled reaction at pH3?

........................................................................................................................................mg

(1)

(b) At which pH values were 60 mg of substance produced by:

(i) pepsin............................................................................................................................

(1)

(ii) Draw a line on the grid to show what you would expect the result to be with

amlyase at 37 °C for 10 minutes.

(2)

(c) Which substance is produced when:

(i) pepsin acts on protein:

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

(1)

(ii) amylase acts on starch?

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

 (1)

(Total 6 marks)

TURN OVER FOR QUESTION 6
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lung

rib

X...................................

Y....................................

bronchus

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

3
5
0

4
0
0

4
5
0

5
0
0

5
5
0

6
0
0

6
5
0

7
0
0

7
5
0

8
0
0

6. The diagram shows parts of the human thorax.

(a) Label X and Y.

(2)

(b) People with asthma sometimes have difficulty in breathing.  This happens when the

small air tubes of their lungs become narrow.  This makes it more difficult to get air into

and out of their lungs.

Underline the name for the small air tubes in the lungs.

alveoli bronchioles   capillaries    trachea

(1)

(c) It is possible to find out how asthma affects breathing by using apparatus called a peak

flow meter.  The person blows as hard as possible into the meter as shown in the

diagram below.  If the person has asthma, low readings are obtained.

What is the reading on the peak flow meter?

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

(1)
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100

0

200

300

400

1 2 3 4 5 6 7

Peak
flow
reading

Day

Key Healthy person

Person with asthma

(d) Readings were taken every morning and evening for seven days from a healthy person

and from a person with asthma.  The results are shown on the peak flow chart below.

(i) Use the chart to find the day on which breathing was most difficult for the person

with asthma.

Day ...............................................................................................................................

(1)

(ii) The healthy person’s readings are different from the person’s with asthma.

State two ways in which they are different.

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(iii) A person blowing into a peak flow meter obtained a reading of 230.

Does this suggest that this person suffers from asthma?

Give a reason for your answer.

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

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

(1)

(e) Drugs used to relieve asthma are called bronchodilators.  Suggest what these drugs do.

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

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

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

(2)

(Total 10 marks)

TURN OVER FOR QUESTION 7
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7. The graph shows the size of the pupil in a student’s eye in different light intensities.

(a) Use the graph to answer the questions below.

(i) How many readings were taken to produce the data for the graph?

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

(1)

(ii) What was the size of the pupil at a light intensity of 6?

Answer…………mm

(1)

(iii) How does the size of the pupil vary with the light intensity?

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

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

(2)

(b) Use words from the box to complete the passage.

brain iris muscle optic retina

Light is detected by cells in the ……………………………….  An electrical impulse is

then sent to the ………………………………. along the ……………………………….

nerve.  Another impulse is then sent to the ………………………………. tissue of the

……………………………….

(5)

(Total 9 marks)
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Bb Bb

Mother Father

bb Bb BB bb

Sarah
(blue eyes)

Gary Lucy Daniel Rachel Baby M

Key: Male, Female

8. The diagram below shows the inheritance of eye colour in a family  The allele for brown

eyes is dominant (B) and the allele for blue eyes is recessive (b).

(a) Which of the following statements is true?

A Lucy and Daniel both have blue eyes

B Lucy and Daniel have different coloured eyes

C Lucy and Daniel have the same coloured eyes

D All the males in the family have brown eyes

Write the correct answer (A, B, C or D) in the box.

(1)

(b) (i) What is the sex and eye colour of baby M?

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

(2)

(ii) How was the sex of baby M determined at fertilisation?

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

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

(2)

(c) In the family shown, Rachel has an identical twin.  Rachel has brown eyes.

(i) Who is Rachel’s identical twin?...................................................................................

(1)

(ii) Explain how you decided on your answer.

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

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

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

(2)

(Total 8 marks)
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blank9. The passage below is about Charles Darwin.

(a) (i) What is meant by the phrase “the adult population tends to remain stable from

generation to generation”?

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

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

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

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

(2)

(ii) Suggest why fish lay thousands of eggs rather than just a few.

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

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

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

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

(2)

(iii) What can cause “small variations between individuals of a species”?

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

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

(1)

Who Inspired Darwin?

Thomas Malthus lived in the early 19th century.  He wrote ‘An Essay on

the Principle of Population.’  In this essay he pointed out that human

beings produce far more offspring than ever survive.  However, the adult

population tends to remain stable from generation to generation.

Darwin realised that this idea applies to other animals.  For example, one

fish, which lays thousands of eggs in a year, would over-populate an area

with its offspring if they all survived.

The work of Malthus helped Darwin to develop his own ideas of how a

species changes.  He produced his theory of natural selection.  Darwin

realised that there must be a reason why some offspring survived but

others did not.  He suggested that small variations between individuals of a

species might give certain individuals a better chance of survival.  For

example, those organisms with characteristics that made them better at

escaping from predators or finding food would have a better chance of
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(iv) What is meant by the phrase natural selection?

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

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

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

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

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

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

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

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

(4)

(b) Here are four statements about evolution.  Tick the box beside the statement that is

false.

The theory of evolution was developed by Darwin �

DNA is the genetic material that transfers

information from generation to generation
�

Acquired characteristics cannot be passed on from

parent to offspring
�

Nature plays an important part in artificial selection �

(1)

(c) Suggest two ways that scientists can let other groups of scientists know about their ideas.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

(Total 12 marks)

TURN OVER FOR QUESTION 10
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head

lungs

heart
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intestines
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legs

A

B

C

D

E

F

GH

I

J

K

L

M

N

10. The diagram shows a plan of the circulatory system.  The blood vessels are labelled with

letters.



N0000 17 Turn over

Leave

blank
Use the letters on the diagram to complete the sentences in the table.

The first one has been done for you.

Sentence Letter

The blood vessel named the aorta is C

The blood vessel containing blood pumped from the right ventricle is

The blood vessel carrying blood with least carbon dioxide is

The blood vessel carrying blood with most amino acids after a meal is

The blood vessel containing blood at lowest pressure is

The first blood vessel to transport inhaled solvents is

(5)

(Total 5 marks)

TURN OVER FOR QUESTION 11
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 11. This apparatus was used to measure the effect of temperature on the respiration rate of

mealworms.

(a) (i) Name the gas absorbed by sodium hydroxide solution.

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

(1)

(ii) Show on the diagram the direction of movement of the water drop.

(1)

(iii) Give one difference between the apparatus shown and a suitable control apparatus.

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

(1)

syringe

mealworms

sodium hydroxide

solution

water

water drop

glass tube

thermometer
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Temperature in °C
10 20 30 40 50

0.5

1

1.5

2

2.5

3
Rate of respiration

in cm  per hour
3

0

3.5

4

4.5

(b) The rate of respiration was measured at intervals from 20 °C 
to 50 °C.  The graph shows

the results of the investigation.

(i) Explain the results shown on the graph.

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

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

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

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

(2)

(ii) What was the rate of respiration at 37 °C?

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

(1)

(iii) Suggest what would happen if temperatures above 50 °C were used.
Give a reason for your answer.

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

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

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

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

(2)

(Total 8 marks)
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blank12. Algae are microscopic plants often found in water.  They produce food by photosynthesis.

Researchers plan to grow large numbers of algae to help solve the world’s energy crisis.

(a) Write a letter suggesting what the researchers could do in order to grow large numbers of

the algae.

Dear Researchers,

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

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

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

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

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

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

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

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

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

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

(5)

(b) The algae can be used to make petrol.  This would reduce the need to obtain fuel by

destroying the world’s forests.

Suggest three advantages of reducing the destruction of the world’s forests.

1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

3 ...........................................................................................................................................

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

(3)

(Total 8 marks)

TOTAL MARK 90

END
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1. The diagram shows part of the equipment used in the activated sludge treatment of sewage.

The table describes stages of sewage treatment which take place in the tanks.

Complete the table by writing the letter of one tank in each box.

Description of stage Tank

bacteria produce methane

gravity separates sewage into sludge and

liquid effluent

bacteria respire aerobically

bacteria break down the sludge

(4)

(Total 4 marks)

sewage

Tank A Tank B

outfall

river

generator

air pump

processed sludge out

sludge

pump

Tank C
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2.  The table gives information about some diseases.  Complete the table.

Disease
Type of organism

causing the disease

How the organism

is spread
Symptoms of the disease

Cholera bacterium
…………………...

diarrhoea and dehydration

………………
protozoan by mosquito shivering and fever

Influenza
…………………….

by droplets in air
…………………………

(4)

(Total 4 marks)

TURN OVER FOR QUESTION 3
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3. The graph shows the numbers of bacteria over 30 hours, in a flask of liquid.

(a) What evidence is there that the liquid contained food?

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

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

(1)

(b) At which times did the flask contain 400 million bacteria?

................................................................. and ....................................................................

(2)

(c) Give one reason why the numbers of bacteria decreased after 24 hours.

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

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

(1)

(Total 4 marks)
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straw containing
semen

4. Semen collected from a bull is diluted before storing to be used in artificial insemination.

(a) What is the advantage of diluting the semen?

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

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

(1)

(b) The diagram shows a catheter, used in artificial insemination.

A straw containing semen is removed from storage, then inserted into the catheter just

before insemination.

Where would the straw containing semen be stored?

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

(1)

(c) Why is it necessary to warm the semen to body temperature before using it for the

insemination?

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

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

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

(2)

(d) How does the semen from the catheter get into the cow?

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

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

(1)

(e) Why is it important that the semen is released at the cervix?

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

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

(1)

(Total 6 marks)
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X ...........................................

5. The diagram shows the fungus yeast, as seen through a microscope.

(a) Label part X.

(1)

(b) Use the diagram to help you describe the reproduction of yeast cells.

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

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

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

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

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

(3)
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(c) The diagram shows the fungus Penicillium, as seen through a microscope, growing on

agar jelly.

Give one way in which Penicillium is different from yeast.

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

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

(1)

(d) The spores produced by Penicillium have very low mass.

(i) What is the function of the spores?

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

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

(1)

(ii) What is the advantage of each spore having a low mass?

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

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

(1)

(Total 7 marks)

TURN OVER FOR QUESTION 6

spores
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air

glucose syrup
and mineralsair

cooling
system

6. The diagram shows an “air lift” fermenter, which is used to produce mycoprotein.

(a) Give two functions of the air bubbles which are pumped into the fermenter.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

(b) Before adding the fungus Fusarium, the fermenter is sterilised.  Explain why:

(i) the fermenter must be sterilised;

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

(1)

(ii) disinfectant is not used to sterilise the fermenter;

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

(1)

(iii) steam is used to sterilise the fermenter.

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

(1)
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(c) Why is glucose syrup added to the fermenter?

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

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

(1)

(d) Why is it important:

(i) to keep a constant pH in the fermenter;

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

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

(1)

(ii) to have a cooling system in the fermenter;

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

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

(1)

(iii) to heat the fungus to a temperature of 65°C at the end of the process?

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

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

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

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

(2)

(Total 10 marks)

TURN OVER FOR QUESTION 7
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QNKMN

large beaker

water

measuring
cylinder

glass tubing

flask

solution 
and yeast 

X

carbon dioxide

stopwatch

7. Eric investigated the fermentation of solution X by yeast.

He used the apparatus shown below.

(a) Name a substance in solution X from which ethanol is produced.

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

(1)

(b) Explain how the rate of fermentation in the apparatus could be measured.

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

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

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

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

(2)
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(c) Eric investigated fermentation at different temperatures over a 24-hour period.

The results are shown on the table.

Temperature

(°°°°C)
Volume of carbon dioxide

collected in 24 hrs (cm
3
)

Average volume of carbon dioxide

collected in 24 hrs(cm
3
)

10 25 28 28 27

20 58 65 66 63

30 99 108 102 …………..

(i) Calculate the average volume of carbon dioxide produced over 24 hours at 30°C.
Show your working.

Answer …………..………cm
3

(2)

(ii) What is the advantage of calculating an average volume of carbon dioxide for each

temperature?

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

(1)

(iii) What do Eric’s results show about the relationship between temperature and the

rate of fermentation?

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

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

(1)

(iv) What would be the effect of a temperature of 0 °C on the rate of fermentation?

Give a reason for your answer.

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

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

(2)

 (v) What would be the effect of a temperature of 80 °C on the rate of fermentation?

Give a reason for your answer.

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

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

(2)

(Total 11 marks)
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HOW DOLLY THE

CLONE WAS 

CREATED

Sheep A Sheep B

     Cell taken from
udder of sheep 
and grown in
culture in
laboratory
for six days

A

    Unfertilised egg
taken from sheep .
Nucleus containing
DNA  removed 
from egg.

B

     Cell from sheep  
fused with the empty egg
by a spark of electricity.

A

    Embryo resulting from
the fusion transferred
to the uterus of sheep 
which acts as a surrogate
mother.

C

    Surrogate mother
gives birth to ‘Dolly’.

Sheep C

Dolly

8. The diagram shows how scientists produced Dolly the sheep.
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(a) (i) Dolly was produced with the help of an unfertilised egg.

Where did the scientists get the DNA to put into this egg?

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

(1)

(ii) Suggest why it was important to remove the DNA from the unfertilised egg.

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

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

(2)

(iii) Dolly is genetically identical to another sheep in the diagram.  Which one?

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

(1)

(b) Give one way in which this method is different from the normal method of sheep

reproduction.

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

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

(1)

(c) The production of Dolly was a significant advance in scientific work.  The work may

result in animal clones being produced in large numbers.

Suggest why it is important that people are informed of new scientific advances.

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

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

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

(2)

(d) Suggest one advantage of producing animal clones.

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

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

(1)

(Total 8 marks)

TURN OVER FOR QUESTION 9
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healthy
parent
plant

a growing tip
is removed

growing tip dipped
in sterilising fluid

growing tip
cut into
 many pieces

each piece of
growing tip put in
test tube containing
sterile agar jelly

callus (group)
of lily cells
after 6 weeks

small lily
plant after
6 months

large plant
grown in
compost

For Sale

9. Lily plants can be produced by dividing parent plants into a few smaller plants.

The diagram shows stages in the process of tissue culture which is used to produce very

large numbers of lily plants.

Use the diagram to help you explain the stages in the process of producing large numbers of

lily plants.

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

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

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

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

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

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

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

(Total 6 marks)

TOTAL MARK 60
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Bb Bb

Mother Father

bb Bb BB bb

Sarah
(blue eyes)

Gary Lucy Daniel Rachel Baby M

Key: Male, Female

1. The diagram below shows the inheritance of eye colour in a family  The allele for brown

eyes is dominant (B) and the allele for blue eyes is recessive (b).

(a) Which of the following statements is true?

A Lucy and Daniel both have blue eyes

B Lucy and Daniel have different coloured eyes

C Lucy and Daniel have the same coloured eyes

D All the males in the family have brown eyes

Write the correct answer (A, B, C or D) in the box.

(1)

(b) (i) What is the sex and eye colour of baby M?

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

(2)

(ii) How was the sex of baby M determined at fertilisation?

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

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

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

(2)

(c) Daniel’s genotype is BB.

What is Sarah’s genotype?

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

(1)
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(d) In the family shown, Rachel has an identical twin.  Rachel has brown eyes.

(i) Who is Rachel’s identical twin?...................................................................................

(1)

(ii) Explain how you decided on your answer.

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

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

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

(2)

(Total 9 marks)

TURN OVER FOR QUESTION 2



N0000 38

Leave
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(a) (i) What is meant by the phrase “the adult population tends to remain stable from

generation to generation”?

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

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

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

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

(2)

(ii) Suggest why fish lay thousands of eggs rather than just a few.

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

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

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

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

(2)

(iii) What can cause “small variations between individuals of a species”?

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

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

(1)

Who Inspired Darwin?

Thomas Malthus lived in the early 19th century.  He wrote ‘An Essay on

the Principle of Population.’  In this essay he pointed out that human

beings produce far more offspring than ever survive.  However, the adult

population tends to remain stable from generation to generation.

Darwin realised that this idea applies to other animals.  For example, one

fish, which lays thousands of eggs in a year, would over-populate an area

with its offspring if they all survived.

The work of Malthus helped Darwin to develop his own ideas of how a

species changes.  He produced his theory of natural selection.  Darwin

realised that there must be a reason why some offspring survived but

others did not.  He suggested that small variations between individuals of a

species might give certain individuals a better chance of survival.  For

example, those organisms with characteristics that made them better at

escaping from predators or finding food would have a better chance of
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(iv) What is meant by the phrase natural selection?

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

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

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

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

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

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

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

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

(4)

(b) Here are four statements about evolution.  Tick the box beside the statement that is

false.

The theory of evolution was developed by Darwin �

DNA is the genetic material that transfers

information from generation to generation
�

Acquired characteristics cannot be passed on from

parent to offspring
�

Nature plays an important part in artificial selection �

(1)

(c) Suggest two ways that scientists can let other groups of scientists know about their

ideas.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

(Total 12 marks)

TURN OVER FOR QUESTION 3
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head

lungs

heart

liver

intestines

kidneys

legs

A

B

C

D

E

F

GH

I

J

K

L

M

N

3. The diagram shows a plan of the circulatory system.  The blood vessels are labelled with

letters.
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Use the letters on the diagram to complete the sentences in the table.

The first one has been done for you.

Sentence Letter

The blood vessel named the aorta is C

The blood vessel containing blood pumped from the right ventricle is

The blood vessel carrying blood with least carbon dioxide is

The blood vessel carrying blood with most amino acids after a meal is

The blood vessel containing blood at lowest pressure is

The first blood vessel to transport inhaled solvents is

(5)

(Total 5 marks)

TURN OVER FOR QUESTION 4
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blank 4. This apparatus was used to measure the effect of temperature on the respiration rate of

mealworms.

(a) (i) Name the gas absorbed by sodium hydroxide solution.

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

(1)

(ii) Show on the diagram the direction of movement of the water drop.

(1)

(iii) Give one difference between the apparatus shown and a suitable control apparatus.

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

(1)

syringe

mealworms

sodium hydroxide

solution

water

water drop

glass tube

thermometer
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Temperature in °C
10 20 30 40 50

0.5

1

1.5

2

2.5

3
Rate of respiration

in cm  per hour
3

0

3.5

4

4.5

(b) The rate of respiration was measured at intervals from 20 °C 
to 50 °C.  The graph shows

the results of the investigation.

(i) Explain the results shown on the graph.

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

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

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

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

(2)

(ii) Suggest what would happen if temperatures above 50 °C were used.

Give a reason for your answer.

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

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

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

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

(2)

(Total 7 marks)

TURN OVER FOR QUESTION 5
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blank5. Algae are microscopic plants often found in water.  They produce food by photosynthesis.

Researchers plan to grow large numbers of algae to help solve the world’s energy crisis.

(a) Write a letter suggesting what the researchers could do in order to grow large numbers

of the algae.

Dear Researchers,

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

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

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

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

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

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

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

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

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

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

(5)

(b) The algae can be used to make petrol.  This would reduce the need to obtain fuel by

destroying the world’s forests.

Suggest three advantages of reducing the destruction of the world’s forests.

1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

3 ...........................................................................................................................................

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

(3)

(Total 8 marks)
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Young people who go clubbing lose a lot of water as sweat while they dance.

This makes them very thirsty, so they drink a lot of water.  Some of them also

take tablets called Ecstasy.  Ecstasy stimulates release of the hormone ADH.

Young people who dance a lot and take Ecstasy have very dilute blood plasma.

When blood passes through the brain, the brain cells swell and press against the

inside of the skull.  The pressure on the brain cells causes damage, which can be

fatal.

(a) Explain why it is important that young people sweat when dancing.

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

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

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

(2)

(b)  (i) Name the organ that releases ADH.

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

(1)

(ii) Which organ does ADH target?

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

(1)

(iii) How does ADH travel from where it is released to the organ it targets?

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

(1)

(c) Explain why young people who dance a lot and take Ecstasy have very dilute blood

plasma.

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

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

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

(2)

(d) Explain why brain cells swell when the blood plasma is very dilute.

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

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

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

(2)

(Total 9 marks)
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nitrogen 
in the air

plant protein

animal protein

dead plants and animals
ammonium
compounds

nirates 
in soil

7. The diagram shows the nitrogen cycle.

Four types of  bacteria take part in the nitrogen cycle.

A – decomposing

B – denitrifying

C – nitrogen fixing

D – nitrifying

(a) Write one letter in each empty box on the nitrogen cycle to show where these bacteria

are involved.

(4)

(b) Complete the following passage.

When plants are eaten by animals, the large insoluble molecules of plant protein are

………………………………. into small soluble molecules called

……………………………….

This process is catalyzed by  ………………………………. released from the

……………………………….

The small soluble molecules are ………………………………. into the blood and used

to make animal protein.

(5)

(Total 9 marks)
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blank8. DNA is a double helix with each strand linked by a series of paired bases.  There are four

bases in DNA.

(a) The table shows the percentage of each base found in a sample of DNA taken from a rat.

Complete the table to give the names of the two missing bases.

Percentage of base Name of base

28.6 Adenine

21.4 Guanine

28.6

21.4

(2)

(b) A DNA molecule contains 1000 base pairs.  30% of the bases are guanine.

How many adenine bases are contained in this DNA molecule?  Show your working.

Answer ..................................

(3)

(Total 5 marks)

TURN OVER FOR QUESTION 9
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blank9. The diagram shows a food web with organisms of types A, B, C, D, and E.

Numbers on arrows show the energy available to these organisms in kJ per m
2 
per year.

Numbers in brackets show the energy that becomes part of the biomass of the organisms in

kJ per m
2
 per year.

The energy efficiency of an organism is a measure of how much of the energy

available to the organism becomes part of its biomass.

The equation below shows how to calculate energy efficiency.

100
availableenergy

biomassofpartbecomethatenergy
efficiencyEnergy ×= %

(a) Calculate the energy efficiency of organism B.

Put your answer in the table below.

Organism Energy efficiency (%)

A 25.0

B

C 15.7

D 1.3

(1)

A   (200)

C   (69 800)

E

B   (2000) D   (800)

800

100 000 444 000 60 000
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1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

(2)

(Total 3 marks)

TURN OVER FOR QUESTION 10
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blank10. PKU (phenylketonuria) is an inherited disease.  The allele (n) for the disease is recessive to

the normal allele (N).

The diagram shows how PKU was inherited in a family.

(a) Give the genotype of each individual in the table below.

Individual Genotype

B

J

(2)

(b) How many of the children of A and B are homozygous?

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

(1)

(c) If G and H have a child, what is the probability that it will have PKU?

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

(1)

(d) C and D have four children, all of whom are female.  What is the probability that their

next child will be female?

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

(1)

(Total 5 marks)

Key

= Female(unaffected)

= Male (unaffected)

= Female carrier

= Male carrier

= Female with PKU

= Male with PKU

A B

C D E F G H

I J K L
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(a) (i) Name the type of neurone labelled B in the diagram.

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

(1)

(ii) Describe how nerve impulses are passed from neurone A to neurone B.

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

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

(2)

(b) The words below are used to describe the pathway which involves nerve impulses

during a reflex action.

effector neurones receptor response stimulus

Complete the pathway using these words.

(3)

(Total 6 marks)

TURN OVER FOR QUESTION 12

stimulus

neurone B

neurone A

neurone C

spinal cord

pin
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A B

C D

E F

12. The diagrams A, B, C, D, E and F show an animal cell at different stages of mitosis.
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answers in the table.  The first and last stages have been done for you.  Write one letter

only in each box.

Stage in mitosis Label letter

First stage C

Second stage

Third stage

Fourth stage

Fifth stage

Sixth stage D

(3)

(b) What is the diploid chromosome number of this cell?

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

(1)

(c) Give two ways in which meiosis differs from mitosis.

1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

(2)

(Total 6 marks)

TURN OVER FOR QUESTION 13
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blank13. How does air pollution affect the environment?

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

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

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

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

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

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

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

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

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

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

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

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

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

(6)

(Total 6 marks)

TOTAL MARK 90

END
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large beaker

water

measuring
cylinder

glass tubing

flask

solution 
and yeast 

X

carbon dioxide

stopwatch

1. Eric investigated the fermentation of solution X by yeast.

He used the apparatus shown below.

(c) Name a substance in solution X from which ethanol is produced.

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

(1)

(d) Explain how the rate of fermentation in the apparatus could be measured.

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

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

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

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

(2)
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(c) Eric investigated fermentation at different temperatures over a 24-hour period.

The results are shown on the table.

Temperature

(°°°°C)
Volume of carbon dioxide

collected in 24 hrs (cm
3
)

Average volume of carbon dioxide

collected in 24 hrs(cm
3
)

10 25 28 28 27

20 58 65 66 63

30 99 108 102 …………..

(i) Calculate the average volume of carbon dioxide produced over 24 hours at 30°C.
Show your working.

Answer …………..………cm
3

(2)

(ii) What is the advantage of calculating an average volume of carbon dioxide for each

temperature?

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

(1)

(iii) What do Eric’s results show about the relationship between temperature and the

rate of fermentation?

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

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

(1)

(iv) What would be the effect of a temperature of 0 °C on the rate of fermentation?

Give a reason for your answer.

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

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

(2)

 (v) What would be the effect of a temperature of 80 °C on the rate of fermentation?

Give a reason for your answer.

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

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

(2)

(Total 11 marks)
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HOW DOLLY THE

CLONE WAS 

CREATED

Sheep A Sheep B

     Cell taken from
udder of sheep 
and grown in
culture in
laboratory
for six days

A

    Unfertilised egg
taken from sheep .
Nucleus containing
DNA  removed 
from egg.

B

     Cell from sheep  
fused with the empty egg
by a spark of electricity.

A

    Embryo resulting from
the fusion transferred
to the uterus of sheep 
which acts as a surrogate
mother.

C

    Surrogate mother
gives birth to ‘Dolly’.

Sheep C

Dolly

2. The diagram shows how scientists produced Dolly the sheep.
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(a) (i) Dolly was produced with the help of an unfertilised egg.

Where did the scientists get the DNA to put into this egg?

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

(1)

(ii) Suggest why it was important to remove the DNA from the unfertilised egg.

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

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

(2)

(iii) Dolly is genetically identical to another sheep in the diagram.  Which one?

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

(1)

(b) Give one way in which this method is different from the normal method of sheep

reproduction.

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

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

(1)

(c) The production of Dolly was a significant advance in scientific work.  The work may

result in animal clones being produced in large numbers.

Suggest why it is important that people are informed of new scientific advances.

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

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

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

(2)

(d) Suggest one advantage of producing animal clones.

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

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

(1)

(Total 8 marks)

TURN OVER FOR QUESTION 3
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healthy
parent
plant

a growing tip
is removed

growing tip dipped
in sterilising fluid

growing tip
cut into
 many pieces

each piece of
growing tip put in
test tube containing
sterile agar jelly

callus (group)
of lily cells
after 6 weeks

small lily
plant after
6 months

large plant
grown in
compost

For Sale

3. Lily plants can be produced by dividing parent plants into a few smaller plants.

The diagram shows stages in the process of tissue culture which is used to produce very

large numbers of lily plants.

Use the diagram to help you explain the stages in the process of producing large numbers of

lily plants.

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

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

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

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

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

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

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

(Total 6 marks)
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4. The flow diagram shows a process resulting in the production of monoclonal antibodies.

The statements in the table describe each stage but they are in the wrong order.

Write one letter in each empty box in the diagram to show the correct order.

Description of stage Letter

Hybridoma cells multiply in nutrient and produce specific antibodies. A

A mouse is injected with red cells from another mouse.  Time is allowed

for its spleen cells to produce antibodies.

B

Hybridoma cells are removed, leaving antibodies in the nutrient. C

A cancer cell and a spleen cell fuse to form a large hybridoma cell. D

Cancer cells are taken from another mouse. E

Spleen cells from the mouse grow in the nutrient. F

(5)

(Total 5 marks)
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5. The diagram in box 2 shows the middle stage of a virus attack on a bacterium.

(a) What happens during the middle stage?

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

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

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

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

(2)

(b) In box 1 and box 3 draw labelled diagrams to show what happens at the start and the

end of the viral attack.

(6)

(Total 8 marks)

Box 1

Box 2

Box 3

Start of attack

Middle stage

End of attack



N0000 63 Turn over

Leave

blank

6. Read the newspaper article about soya bean plants.

GM SOYA BEANS

Traditional soya bean plants are killed by selective weedkillers.

Genetic engineers have transferred a gene into a soya bean plant to

create a genetically modified variety.  This new variety of soya bean

plant is resistant to selective weedkiller.  Farmers in the USA grow

this variety and use selective weedkiller to improve crop yield.

Some people are concerned that there are dangers in growing

genetically modified soya beans.

(a) What is meant by the term genetically modified?

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

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

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

(2)

(b) The new variety of soya bean plant is resistant to selective weedkiller.

Explain how this can increase crop yield when the new variety is grown.

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

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

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

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

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

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

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

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

(4)

(c) Suggest two ways in which growing the new variety of soya bean plants may be

harmful.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

(Total 8 marks)
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Leave

blank

0 20 40 60 80
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20
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40

50

60

Concentration
of antibodies
in blood in
arbitrary units

0

70

10 30 50 70 90 100 110 120 130 140

Time in weeks

7. A person was given two vaccinations of an inactivated virus.  The graph shows the person’s

primary and secondary immune responses.

(a) Draw an arrow on the graph to show when the second vaccination was given.

(1)

(b) Describe how proteins on the outside of inactivated viruses result in the production of

antibodies.

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

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

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

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

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

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

(3)

Primary immune

response

Secondary immune

response
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(b) Give three ways in which the primary immune response is different from the secondary

immune response.

1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

3. ..........................................................................................................................................

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

(3)

(c) Why is it important to use an inactivated virus?

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

(1)

(Total 8 marks)

TURN OVER FOR QUESTION 8
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Leave

blank
8. The sentences describe the process of protein synthesis.

Use words from the list to complete the sentences.

amino acids

bases

cytoplasm

DNA

nucleus

polypeptides

ribosomes

sugars

tRNA

(a) The process of protein synthesis begins in the ……………………………… .

(b) Strands of  ……………………………… begin to unwind.

(c) …………………………… in groups of three along the DNA form triplets.

(d) mRNA forms along the DNA strand and moves to the ……………………………… .

(e) Triplets along mRNA code for ……………………………… .

(f) Amino acids join to form ……………………………… .

(6)

(Total 6 marks)

TOTAL MARK 60

END
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rpfkd=qeb=j^oh=p`ebjb

NK qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìX G=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

OK X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

PK L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

QK E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê
íç=ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

RK mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

SK ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

TK ÚfÖåçêÉÛ=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

UK ÚoÉàÉÅíÛ=ãÉ~åë=íÜ~í=íÜÉ=~åëïÉê= áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó=~ÇÇáíáçå~ä=ÅçêêÉÅí=êÉëéçåëÉ=Ñçê=íÜ~í
ëéÉÅáÑáÅ=ã~êâK

VK lo^=Eçê= êÉîÉêëÉ=~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ=ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç=î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ=çÑ
ã~êâëK

NMK ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

NK vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ
íç=íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç
íÜÉ=ëìÄJíçí~äK

OK qÜÉ=ëìÄJíçí~ä=ã~êâë=Ñçê=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=~ÇÇÉÇ=íçÖÉíÜÉê=~åÇ=íÜÉ=íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

PK pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

QK aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

RK j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

NK få=Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí=ÄÉ=ÖáîÉå= Ñçê=~=Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~=åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

OK `çåëÉèìÉåíá~ä=ã~êâáåÖ=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=Å~äÅìä~íáçåëK= =qÜáë= áë=ïÜÉêÉ=~=Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí= Äìí= áë= Ä~ëÉÇ= ìéçå= ~= éêÉîáçìë= ÉêêçêK= =tÜÉå= ÅçåëÉèìÉåíá~ä=ã~êâë= Ü~îÉ= ÄÉÉå= ~ï~êÇÉÇ
ïêáíÉ=?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

PK fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

QK fÑ= Å~åÇáÇ~íÉë=ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç=çÑ= ÅÜÉãáÅ~ä=å~ãÉëI= ÅêÉÇáí= Å~å=çåäó=ÄÉ=ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíKK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F Ñçñ

ê~ÄÄáíë
Öê~ëë

N=ã~êâ=Ñçê=ëÜ~éÉ
N=ã~êâ=Ñçê=ä~ÄÉäë

O

EÄF EáF åìãÄÉêë=ÇÉÅêÉ~ëÉLÉèX N

EááF åç=ÑççÇLÖê~ëë=Ñçê=ê~ÄÄáíëLÉèX
åç=ÑççÇLê~ÄÄáíë=Ñçê=ÑçñÉëX

O

qçí~ä=R=ã~êâë

OK ÇÉÅêÉ~ëÉëX
ÇÉÅêÉ~ëÉëX
áåÅêÉ~ëÉëX
ëí~óë=íÜÉ=ë~ãÉX

Q

qçí~ä=Q=ã~êâë

PK E~F âÉÉé=EëìäÑìê=ÇáçñáÇÉF=Ö~ë=áåLâÉÉé=ï~íÉê=î~éçìê=áåLÉèX N

EÄF ÅçåíêçäLëÉÉ=ïÜ~í=ÉÑÑÉÅí=ï~íÉê=Ü~ÇLÅçãé~êáëçåX N

EÅF ^åó=íïç=ÑêçãW

• íÉãéÉê~íìêÉX

• Ç~ãéåÉëë=çÑ=Åçííçå=ïççäLÜìãáÇáíóX

• ëáòÉ=çÑ=Ä~ÖX
• íê~åëé~êÉåÅóLíÜáÅâåÉëë=çÑ=Ä~ÖX
• åìãÄÉê=çÑ=ëÉÉÇëX O

EÇF ÇáÑÑìëáçå ���� X N

EÉF EáF TRX N

EááF åç=ÖÉêãáå~íáçå=Ü~ééÉåÉÇLÉèX N

qçí~ä=T=ã~êâë

QK E~F EáF PTKNX N

EááF NQLNRX N

EáááF íÜÉêãçãÉíÉêX N
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Pepsin

EÄF EáF çÉëíêçÖÉåX N

EááF Eáå=íÜÉF=ÄäççÇX N

EáááF ^åó=íïç=ÑêçãW

• Éåä~êÖÉÇ=ÄêÉ~ëíëX
• ÄçÇó=ëÜ~éÉ=ÉÖ=Üáéë=ïáÇÉåX

• ä~Åâ=çÑ=Ñ~Åá~ä=Ü~áêX
• ÜáÖÜ=îçáÅÉX O

EáîF Ñçê=ÉãÄêóç=íç=áãéä~åíLéä~ÅÉåí~=íç=Éëí~ÄäáëÜL
íç=~ääçï=ÑÉíìë=íç=ÇÉîÉäçéLçÄí~áå=ÉåçìÖÜ=åìíêáÉåíëX N

qçí~ä=U=ã~êâë

RK E~F RM=EãÖFX N

EÄF EáF OKRX N

EááF

ë~ãÉ=ã~ñ=~åÇ=ãáå=ée=î~äìÉëX
éÉ~â=ÜÉáÖÜí=~Äçìí=Ü~äÑ=çêáÖáå~äX O

EÅF EáF ~ãáåç=~ÅáÇLéçäóéÉéíáÇÉX N

EááF ÖäìÅçëÉX N

qçí~ä=S=ã~êâë

1 2 3 4 5 6 7 8 9 10

10

20

30

40

50

60

70

^ãçìåí=çÑ
ëìÄëí~åÅÉ
éêçÇìÅÉÇ=Äó
êÉ~Åíáçå=
áå=ãÖ

ée=çÑ=êÉ~Åíáçå=ãáñíìêÉ
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SK E~F u=Ó=áåíÉêÅçëí~äLãìëÅäÉX
v=Ó=Çá~éÜê~ÖãX O

EÄF ÄêçåÅÜáçäÉëX N

EÅF ORMX N

EÇF EáF PX N

EááF ÜáÖÜÉêX
äÉëë=Ç~áäó=î~êá~íáçåLÉèX O

EáááF EóÉëF=åçêã~ä=åÉîÉê=Çêçéë=íç=OPMLOPM=áë=~=äçï=êÉ~ÇáåÖLÉèX N

EÉF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• ïáÇÉåLÉèX

• ÄêçåÅÜáçäÉëLÄêçåÅÜáLëã~ää=íìÄÉëX O

qçí~ä=NM=ã~êâë

TK E~F EáF ëÉîÉåX N

EááF NX N

EáááF éìéáä=ëáòÉ=ÇÉÅêÉ~ëÉëX
~ë=äáÖÜí=áåíÉåëáíó=áåÅêÉ~ëÉëX O

EÄF êÉíáå~X
Äê~áåX
çéíáÅX
ãìëÅäÉX
áêáëX R

qçí~ä=V=ã~êâë

UK E~F `LiìÅó=~åÇ=a~åáÉä=Ü~îÉ=ë~ãÉ=ÅçäçìêÉÇ=ÉóÉëX N

EÄF EáF ã~äÉX
ÄäìÉX O

EááF u=Ñêçã=çîìãLãçíÜÉêX
v=Ñêçã=ëéÉêãLÑ~íÜÉêX O
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EÅF EáF iìÅóX N

EááF o~ÅÜÉäÛë=íïáå=ãìëíW

• ÄÉ=~=ÖáêäLiìÅó=çê=p~ê~ÜX
• Ü~îÉ=Äêçïå=ÉóÉëLÅ~åÛí=Ü~îÉ=ÄäìÉ=ÉóÉëX O

qçí~ä=U=ã~êâë

VK E~F EáF åìãÄÉêë=êÉã~áå=Åçåëí~åíLÉèX
çîÉê=~=äçåÖ=éÉêáçÇ=çÑ=íáãÉX O

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• éêÉÇ~íáçåX
• ëçãÉ=ëìêîáîÉX

• íç=ÅçåíáåìÉ=íÜÉ=ëéÉÅáÉëLÉèX O

EáááF ãìí~íáçåLÉåîáêçåãÉåí~ä=Ñ~ÅíçêLÉèX N

EáîF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• ÉåîáêçåãÉåí~ä=éêÉëëìêÉLÉèX

• ÅçãéÉíáíáçåX

• áåÇáîáÇì~äë=ïáíÜ=ÄÉåÉÑáÅá~ä=ÅÜ~ê~ÅíÉêáëíáÅëX

• ëìêîáîÉX
• êÉéêçÇìÅÉX
• é~ëë=çå=ÅÜ~ê~ÅíÉêáëíáÅ=íç=çÑÑëéêáåÖX

éäìë= çåÉ= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ÉåëìêáåÖ= íÜ~í
ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç
íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~êX

Q

EÄF å~íìêÉ=éä~óë=~å=áãéçêí~åí=é~êí=áå=~êíáÑáÅá~ä=ëÉÅíáçåX N

EÅF äÉÅíìêÉX
éìÄäáëÜ=Eáå=àçìêå~äFX O

qçí~ä=NO=ã~êâë

NMK jX
_X
gX
iX
_X R

qçí~ä=R=ã~êâë
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NNK E~F EáF Å~êÄçå=ÇáçñáÇÉX N

EááF ÇáêÉÅíáçå=çÑ=~êêçï=Ççïåï~êÇëX N

EáááF báíÜÉê Åçåíêçä=Ü~ë=åç=ãÉ~äïçêãëX
çê Ü~ë=ï~íÉêLåç=ëçÇáìã=ÜóÇêçñáÇÉ=ëçäìíáçåX N

EÄF EáF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• áåÅêÉ~ëÉ=áå=~ÅíáîáíóLÉåòóãÉ=êÉ~ÅíáçåL
=====ãÉí~ÄçäáëãLÉèX

• ãçêÉ=çñóÖÉå=ìëÉÇ=~ë=íÉãéÉê~íìêÉ=êáëÉëX

• äÉîÉäë=çÑÑ=~í=ÜáÖÜÉê=íÉãéÉê~íìêÉX O

EááF OKRX N

EáááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÅçêêÉÅí=êÉÑÉêÉåÅÉ=íç=íÜÉ=EÑ~ää=çÑF=ê~íÉ=çÑ
êÉëéáê~íáçåX

• ÇÉå~íìêÉ=ÉåòóãÉëX

• ãÉ~äïçêãë=âáääÉÇLÇáÉX

• åç=êÉëìäíë=çÄí~áå~ÄäÉLê~íÉ=Ñ~ääëLÉèX O

qçí~ä=U=ã~êâë

NOK E~F ^=äÉííÉê=íç=áåÅäìÇÉ=Ñçìê=ÑêçãW

• áå=ï~íÉêX

• äáÖÜíX
• êÉÑÉêÉåÅÉ=íç=ëìáí~ÄäÉ=íÉãéÉê~íìêÉX

• ãáåÉê~äëLå~ãÉÇ=ãáåÉê~äX

• ~ÇÇ=Å~êÄçå=ÇáçñáÇÉX
• âÉÉé=ÜÉêÄáîçêÉë=çìíX
• êÉãçîÉ=ÇÉ~Ç=~äÖ~ÉX

éäìë= çåÉ= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ìëáåÖ= ~= ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX R

EÄF qÜêÉÉ=ëìÖÖÉëíáçåë=ÑêçãW

• äÉëë=ÖêÉÉåÜçìëÉ=ÉÑÑÉÅíLÖäçÄ~ä=ï~êåáåÖX

• ãçêÉ=éÜçíçëóåíÜÉëáëX

• ~ÄëçêÄë=Å~êÄçå=ÇáçñáÇÉX
• Ü~Äáí~íë=êÉã~áåX

• äÉëë=Çáëêìéíáçå=íç=ÑççÇ=ÅÜ~áåëLïÉÄëX

• äÉëë=êáëâ=çÑ=ëéÉÅáÉë=ÉñíáåÅíáçåX
• äÉëë=êáëâ=çÑ=ëçáä=ÉêçëáçåLÑäççÇëX P

qçí~ä=U=ã~êâë

qlq^i=j^oh=VM
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rpfkd=qeb=j^oh=p`ebjb

NK qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìX G=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

OK X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

PK L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

QK E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê
íç=ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

RK mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

SK ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

TK ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

UK ‘oÉàÉÅí’=ãÉ~åë=íÜ~í=íÜÉ=~åëïÉê=áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó=~ÇÇáíáçå~ä=ÅçêêÉÅí=êÉëéçåëÉ=Ñçê=íÜ~í
ëéÉÅáÑáÅ=ã~êâK

VK lo^=Eçê= êÉîÉêëÉ=~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ=ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç=î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ=çÑ
ã~êâëK

NMK ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

NK vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ
íç=íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç
íÜÉ=ëìÄJíçí~äK

OK qÜÉ=ëìÄJíçí~ä=ã~êâë=Ñçê=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=~ÇÇÉÇ=íçÖÉíÜÉê=~åÇ=íÜÉ=íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

PK pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

QK aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

RK j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

NK få=Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí=ÄÉ=ÖáîÉå= Ñçê=~=Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~=åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

OK `çåëÉèìÉåíá~ä=ã~êâáåÖ=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=Å~äÅìä~íáçåëK= =qÜáë= áë=ïÜÉêÉ=~=Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí= Äìí= áë= Ä~ëÉÇ= ìéçå= ~= éêÉîáçìë= ÉêêçêK= =tÜÉå= ÅçåëÉèìÉåíá~ä=ã~êâë= Ü~îÉ= ÄÉÉå= ~ï~êÇÉÇ
ïêáíÉ=?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

PK fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

QK fÑ= Å~åÇáÇ~íÉë=ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç=çÑ= ÅÜÉãáÅ~ä=å~ãÉëI= ÅêÉÇáí= Å~å=çåäó=ÄÉ=ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíKK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK `X
^X
_X
`X Q

qçí~ä=Q=ã~êâë

OK áå=ï~íÉêX
ã~ä~êá~X
îáêìëX
êìååáåÖ=åçëÉLé~áåëLÜÉ~Ç~ÅÜÉëLÉèX Q

qçí~ä=Q=ã~êâë

PK E~F Ä~ÅíÉêá~=ÖêÉï=áå=åìãÄÉêëLÉèX N

EÄF NO=ÜçìêëX
OT=Ó=OU=ÜçìêëX O

EÅF ÑççÇ=ê~å=çìíLÄìáäÇ=ìé=çÑ=íçñáÅ=ï~ëíÉLÉèX N

qçí~ä=Q=ã~êâë

QK E~F Å~å=ÄÉ=ìëÉÇ=íç=áåëÉãáå~íÉ=ãçêÉ=ÅçïëLÉèX N

EÄF áå=~=ÑêÉÉòÉêLìëáåÖ=äáèìáÇ=åáíêçÖÉåLÉèX N

EÅF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW
NK=íÜ~ïë=çìí=íÜÉ=ÑêçòÉå=ëÉãÉåLÉèX
OK=ëç=íÜÉ=ëéÉêãë=Å~å=ëïáãLÉèX O

EÇF éêÉëë=íÜÉ=éäìåÖÉê=E~åÇ=Åìí=íÜÉ=ëÉ~äFLÉèX N

EÉF ëç=íÜ~í=íÜÉ=ëÉãÉå=ÉåíÉêë=íÜÉ=ìíÉêìëL
Å~å=êÉ~ÅÜ=íÜÉ=Ñ~ääçéá~å=íìÄÉëLÅ~å=êÉ~ÅÜ=~å=ÉÖÖLÉèX
xfÖåçêÉ=ëç=íÜ~í=ëÉãÉå=ÖçÉë=íç=íÜÉ=êáÖÜí=éä~ÅÉL
=ëÉãÉå=ÇçÉë=åçí=Öç=íç=íÜÉ=ïêçåÖ=éä~ÅÉz

N

qçí~ä=S=ã~êâë
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RK E~F u=Ó=ÄìÇX N

EÄF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÄìÇëLu=Öêçï=çå=íÜÉ=ÅÉääLÉèX

• íÜÉó=Çêçé=~ï~óLÄÉÅçãÉ=áåÇÉéÉåÇÉåíLÉèX

• áë=~ëÉñì~äLêÉéäáÅ~íÉë=íÜÉ=óÉ~ëíLÉèX
éäìë= N= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ÉåëìêáåÖ= íÜ~í
ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç
íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~êX P

EÅF mÉåáÅáääáìã=áë=Äê~åÅÜÉÇLÜ~ë=ÜóéÜ~ÉLáë=é~êí=çÑ=~=ãóÅÉäáìãL
óÉ~ëí=áë=ìåáÅÉääìä~êL
mÉåáÅáääáìã=êÉéêçÇìÅÉë=Äó=ëéçêÉëL
óÉ~ëí=Ü~ë=î~ÅìçäÉëLÉèX N

EÇF EáF ÅçåíáåìÉ=íÜÉ=ëéÉÅáÉëLëéêÉ~Ç=íç=åÉï=~êÉ~ëLÉèX N

EááF Å~å=íê~îÉä=ÑìêíÜÉêLãçîÉ=áå=íÜÉ=~áêLÉèX N

qçí~ä=T=ã~êâë

SK E~F ^åó=íïç=ÑêçãW

• ÖáîÉ=~áêLçñóÖÉå=Ñçê=ãáÅêçÄÉëLÉèX

• ~ÉêçÄáÅ=êÉëéáê~íáçåX
• ãáñL~Öáí~íÉ=ãáñíìêÉL

ã~âÉ=ëìêÉ=íÜ~í=ãáÅêçÄÉ=áå=Åçåí~Åí=ïáíÜ=åìíêáÉåíëLÉèX O

EÄF EáF âáää=çÑÑ=ìåï~åíÉÇ=ãáÅêçÄÉëLÉèX N

EááF êÉã~áåë=çÑ=ÇáëáåÑÉÅí~åí=Åçåí~ãáå~íÉ=ÑÉêãÉåíÉêL
cìë~êáìãL=ÑìåÖìë=ã~ó=ÄÉ=âáääÉÇX N

EáááF ëíÉ~ã=Åççäë=íç=Ü~êãäÉëë=ï~íÉêLÉèX N

EÅF ÑççÇLÉåÉêÖóLÉèX N

EÇF EáF ~áÇ=ÖêçïíÜLïêçåÖ=ée=áåÜáÄáíë=ÖêçïíÜLÉèX N

EááF íç=âÉÉé=ãáñíìêÉ=~í=íÜÉ=êáÖÜíLçéíáãìã=íÉãéÉê~íìêÉLÉèX N

EáááF âáää=~åó=äáîÉ=ÑìåÖìë=~í=ÉåÇ=çÑ=éêçÅÉëëLÉèX
çíÜÉêïáëÉ=ÑìåÖìë=ïçìäÇ=ÅçåíáåìÉ=íç=ÖêçïLÉèX O

qçí~ä=NM=ã~êâë
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TK E~F ëìÖ~êLÖäìÅçëÉLÉèX N

EÄF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ãÉ~ëìêÉ=íÜÉ=~ãçìåí=çÑ=Å~êÄçå=ÇáçñáÇÉLÉèX

• éÉê=ìåáí=íáãÉLìëáåÖ=íÜÉ=ëíçéï~íÅÜLÉèX O

EÅF EáF VV=H=NMU=H=NMO=Z=PMVX

P

PMV
Z=NMPX=ÉÅÑ

O

EááF ãçêÉ=äáâÉäó=íç=êÉéêÉëÉåí=íÜÉ=íêìÉ=î~äìÉLÉèX N

EáááF ~ë=íÉãéÉê~íìêÉ=êáëÉë=íÜÉå=ëç=ÇçÉë=íÜÉ=ê~íÉ=çÑ=ÑÉêãÉåí~íáçåL
ê~íÉ=çÑ=ÑÉêãÉåí~íáçå=áë=éêçéçêíáçå~ä=íç=íÉãéÉê~íìêÉLÉèX N

EáîF ÇÉÅêÉ~ëÉ=áå=ê~íÉLòÉêç=ê~íÉLÉèX
ÉåòóãÉë=ÄÉäçï=çéíáãìãLáå~ÅíáîÉL
êÉÑÉêÉåÅÉ=íç=Åçääáëáçå=íÜÉçêóLÉèX

O

EîF îÉêó=äáííäÉLåç=ÑÉêãÉåí~íáçåLÉèX
ÉåòóãÉ=ÇÉå~íìêÉÇLÇÉëíêçóÉÇLÉèX O

qçí~ä=NN=ã~êâë

UK E~F EáF ëÜÉÉé=^LìÇÇÉê=ÅÉääLÉèX N

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÅÉää=ïçìäÇ=ÇáÉ=ïáíÜ=íïç=åìÅäÉáLÉèX

• çíÜÉêïáëÉ=áí=ïçìäÇ=Ü~îÉ=íÜÉ=ÖÉåÉë=çÑ=ëÜÉÉé=_LÉèX

• ëç=íÜ~í=íÜÉ=ÅçêêÉÅí=ak^=ïçìäÇ=ÄÉ=~ÅÅÉéíÉÇLÉèX O

EáááF pÜÉÉé=^X N

EÄF ÇçÉë=åçí=åÉÉÇ=ëéÉêãL
ìëÉë=áåëíêìãÉåíëLëìêêçÖ~íÉ=ãçíÜÉêLÉèX N

EÅF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• íÜÉêÉ=ã~ó=ÄÉ=Ç~åÖÉêëLÉèX

• ã~ó=ÄÉ=ìåÉíÜáÅ~äLÉèX

• ÉÇìÅ~íÉë=çéáåáçåLÉèX O

EÇF Å~å=ÄÉ=ìëÉÇ=íç=éêçÇìÅÉ=ìëÉÑìä=ÅÜÉãáÅ~äëLéêçÇìÅíëL
ä~êÖÉ=Öêçìéë=çÑ=~åáã~äë=ïáíÜ=ÇÉëáêÉÇ=ÅÜ~ê~ÅíÉêáëíáÅëLÉèX N

qçí~ä=U=ã~êâë
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VK ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=ÑáîÉ=ÑêçãW

• é~êÉåí=éä~åí=ãìëí=ÄÉ=ÇáëÉ~ëÉ=ÑêÉÉLÉèX

• ÖêçïáåÖ=íáé=Ü~ë=~ÅíáîÉäó=ÇáîáÇáåÖ=ÅÉääëL
ÅÉääë=ÇáîáÇáåÖ=Äó=ãáíçëáëX

• ëíÉêáäáëÉÇ=íç=âáää=ãáÅêçÄÉLÑìåÖáLé~íÜçÖÉåëLÉèX

• Åìí=áåíç=éáÉÅÉë=íç=ã~âÉ=ã~åó=éä~åíëLÉèX

• Öêçïå=çå=àÉääó=ïÜáÅÜ=Åçåí~áåë=åìíêáÉåíëL
àÉääó=ëäçéÉÇ=íç=Çê~áåLÉèX

• ~ï~ó=ï~íÉêLàÉääó=ëäçéÉÇ=íç=~îçáÇ=êçííáåÖLÉèX

• ÅÉääë=Öêçïå=áåíç=~=Ä~ää=çÑ=ÅÉääëLÅ~ääìëLÉèX

• äÉ~îÉë=~åÇ=êççíë=ÑçêãLÉèX

• éä~åí=Öêçïå=çå=íç=ÄÉÅçãÉ=ä~êÖÉ=ÉåçìÖÜ=Ñçê=ë~äÉ
~í=íÜÉ==Ö~êÇÉå=ÅÉåíêÉLÉèX

éäìë= N= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ìëáåÖ= ~= ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX

S

qçí~ä=S=ã~êâë

qlq^i=j^oh=SM
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rpfkd=qeb=j^oh=p`ebjb

NK qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìX G=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

OK X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

PK L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

QK E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê
íç=ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

RK mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

SK ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

TK ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

UK ‘oÉàÉÅí’=ãÉ~åë=íÜ~í=íÜÉ=~åëïÉê=áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó=~ÇÇáíáçå~ä=ÅçêêÉÅí=êÉëéçåëÉ=Ñçê=íÜ~í
ëéÉÅáÑáÅ=ã~êâK

VK lo^=Eçê= êÉîÉêëÉ=~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ=ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç=î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ=çÑ
ã~êâëK

NMK ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

NK vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ
íç=íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç
íÜÉ=ëìÄJíçí~äK

OK qÜÉ=ëìÄJíçí~ä=ã~êâë=Ñçê=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=~ÇÇÉÇ=íçÖÉíÜÉê=~åÇ=íÜÉ=íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

PK pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

QK aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

RK j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

NK få=Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí=ÄÉ=ÖáîÉå= Ñçê=~=Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~=åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

OK `çåëÉèìÉåíá~ä=ã~êâáåÖ=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=Å~äÅìä~íáçåëK= =qÜáë= áë=ïÜÉêÉ=~=Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí= Äìí= áë= Ä~ëÉÇ= ìéçå= ~= éêÉîáçìë= ÉêêçêK= =tÜÉå= ÅçåëÉèìÉåíá~ä=ã~êâë= Ü~îÉ= ÄÉÉå= ~ï~êÇÉÇ
ïêáíÉ=?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

PK fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

QK fÑ= Å~åÇáÇ~íÉë=ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç=çÑ= ÅÜÉãáÅ~ä=å~ãÉëI= ÅêÉÇáí= Å~å=çåäó=ÄÉ=ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíKK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F `LiìÅó=~åÇ=a~åáÉä=Ü~îÉ=ë~ãÉ=ÅçäçìêÉÇ=ÉóÉëX N

EÄF EáF ã~äÉX
ÄäìÉX O

EááF u=Ñêçã=çîìãLãçíÜÉêX
v=Ñêçã=ëéÉêãLÑ~íÜÉêX O

EÅF ÄÄX N

EÇF EáF iìÅóX N

EááF o~ÅÜÉäÛë=íïáå=ãìëíW

• ÄÉ=~=ÖáêäLiìÅó=çê=p~ê~ÜX
• Ü~îÉ=Äêçïå=ÉóÉëLÅ~åÛí=Ü~îÉ=ÄäìÉ=ÉóÉëX O

qçí~ä=V=ã~êâë

OK E~F EáF åìãÄÉêë=êÉã~áå=Åçåëí~åíLÉèX
çîÉê=~=äçåÖ=éÉêáçÇ=çÑ=íáãÉX O

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• éêÉÇ~íáçåX
• ëçãÉ=ëìêîáîÉX

• íç=ÅçåíáåìÉ=íÜÉ=ëéÉÅáÉëLÉèX O

EáááF ãìí~íáçåLÉåîáêçåãÉåí~ä=Ñ~ÅíçêLÉèX N

EáîF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• ÉåîáêçåãÉåí~ä=éêÉëëìêÉLÉèX

• ÅçãéÉíáíáçåX

• áåÇáîáÇì~äë=ïáíÜ=ÄÉåÉÑáÅá~ä=ÅÜ~ê~ÅíÉêáëíáÅëX

• ëìêîáîÉX
• êÉéêçÇìÅÉX
• é~ëë=çå=ÅÜ~ê~ÅíÉêáëíáÅ=íç=çÑÑëéêáåÖX

éäìë= çåÉ= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ÉåëìêáåÖ= íÜ~í
ëéÉääáåÖI= éìåÅíì~íáçå= ~åÇ= Öê~ãã~ê= ~êÉ= ~ÅÅìê~íÉI= ëç
íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~êX

Q

EÄF å~íìêÉ=éä~óë=~å=áãéçêí~åí=é~êí=áå=~êíáÑáÅá~ä=ëÉÅíáçåX N

EÅF äÉÅíìêÉX
éìÄäáëÜ=Eáå=àçìêå~äFX O

qçí~ä=NO=ã~êâë
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PK jX
_X
gX
iX
_X R

qçí~ä=R=ã~êâë

QK E~F EáF Å~êÄçå=ÇáçñáÇÉX N

EááF ÇáêÉÅíáçå=çÑ=~êêçï=Ççïåï~êÇëX N

EáááF báíÜÉê Åçåíêçä=Ü~ë=åç=ãÉ~äïçêãëX
çê Ü~ë=ï~íÉêLåç=ëçÇáìã=ÜóÇêçñáÇÉ=ëçäìíáçåX

N

EÄF EáF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• áåÅêÉ~ëÉ=áå=~ÅíáîáíóLÉåòóãÉ=êÉ~ÅíáçåL
ãÉí~ÄçäáëãLÉèX

• ãçêÉ=çñóÖÉå=ìëÉÇ=~ë=íÉãéÉê~íìêÉ=êáëÉëX

• äÉîÉäë=çÑÑ=~í=ÜáÖÜ=íÉãéÉê~íìêÉX O

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÅçêêÉÅí=êÉÑÉêÉåÅÉ=íç=íÜÉ=EÑ~ää=çÑF=ê~íÉ=çÑ
êÉëéáê~íáçåX

• ÇÉå~íìêÉ=ÉåòóãÉëX

• ãÉ~äïçêãë=âáääÉÇLÇáÉX

• åç=êÉëìäíë=çÄí~áå~ÄäÉLê~íÉ=Ñ~ääëLÉèX O

qçí~ä=T=ã~êâë

RK E~F ^=äÉííÉê=íç=áåÅäìÇÉ=Ñçìê=ÑêçãW

• áå=ï~íÉêX

• äáÖÜíX
• êÉÑÉêÉåÅÉ=íç=ëìáí~ÄäÉ=íÉãéÉê~íìêÉX

• ãáåÉê~äëLå~ãÉÇ=ãáåÉê~äX

• ~ÇÇ=Å~êÄçå=ÇáçñáÇÉX
• âÉÉé=ÜÉêÄáîçêÉë=çìíX
• êÉãçîÉ=ÇÉ~Ç=~äÖ~ÉX

éäìë= çåÉ= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ìëáåÖ= ~= ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX R
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EÄF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• äÉëë=ÖêÉÉåÜçìëÉ=ÉÑÑÉÅíLÖäçÄ~ä=ï~êåáåÖX

• ãçêÉ=éÜçíçëóåíÜÉëáëX

• ~ÄëçêÄë=Å~êÄçå=ÇáçñáÇÉX
• Ü~Äáí~íë=êÉã~áåX

• äÉëë=Çáëêìéíáçå=íç=ÑççÇ=ÅÜ~áåëLïÉÄëX

• äÉëë=êáëâ=çÑ=ëéÉÅáÉë=ÉñíáåÅíáçåX
• äÉëë=êáëâ=çÑ=ëçáä=ÉêçëáçåLÑäççÇëX P

qçí~ä=U=ã~êâë

SK E~F ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• Ç~åÅáåÖ=ÖÉåÉê~íÉë=ÜÉ~íX
• ÜÉ~í=íê~åëÑÉêêÉÇ=çìí=çÑ=ÄçÇóLÅççäáåÖ=ÉëëÉåíá~äLÉèX
• éêÉîÉåí=ÉåòóãÉ=ÇÉå~íìê~íáçåLÇÉ~íÜX O

EÄF EáF Äê~áåX N

EááF âáÇåÉóX N

EáááF áå=íÜÉ=ÄäççÇLéä~ëã~LÄäççÇëíêÉ~ãX N

EÅF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ëïÉ~í=Åçåí~áåë=ë~äíX

• ÇêáåâáåÖ=ï~íÉê=ÇçÉë=åçí=êÉéä~ÅÉ=ë~äíX

• ï~íÉê=êÉ~ÄëçêÄÉÇ=áå=âáÇåÉóX

• ÄÉÅ~ìëÉ=çÑ=^aeX O

EÇF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ï~íÉê=~ÄëçêÄÉÇX

• Äó=çëãçëáëX

• Äê~áå=ÅÉääë=Åçåí~áå=äÉëë=ï~íÉê=íÜ~å=éä~ëã~LÉèX O

qçí~ä=V=ã~êâë

TK E~F ÅçêêÉÅí=äÉííÉêë=áå=ÄçñÉëXXXX Q

EÄF ÇáÖÉëíÉÇX
~ãáåç=~ÅáÇëX
ÉåòóãÉëX
ëíçã~ÅÜLé~åÅêÉ~ëLëã~ää=áåíÉëíáåÉëX
~ÄëçêÄÉÇX R

qçí~ä=V=ã~êâë
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UK E~F íÜóãáåÉX
ÅóíçëáåÉX

O

EÄF OMMM=Ä~ëÉëX
SMM=~êÉ=dLSMM=~êÉ=`LNOMM=~êÉ=d=çê=`X
UMM=~êÉ=^=~åÇ=qLQMM=~êÉ=^X P

qçí~ä=R=ã~êâë

VK E~F EáF OKMX N

EááF qïç=ëìÖÖÉëíáçåë=ÑêçãW

• ï~êã=ÄäççÇÉÇLÄçÇó=íÉãéÉê~íìêÉ=Åçåëí~åíLÉèX

• ÉåÉêÖó=íê~åëÑÉêêÉÇ=~ë=ÜÉ~í=äçëëX
• êÉëéáê~íáçå=ê~íÉ=ÜáÖÜX
• ~ÅíáîÉLãçîÉë=~=äçíX

• Å~ååçí=ÇáÖÉëí=ÑççÇ=~î~áä~ÄäÉX O

qçí~ä=P=ã~êâë

NMK E~F kåX
kkX O

EÄF íïçX N

EÅF òÉêçLÉèX N

EÇF Ü~äÑLÉèX N

qçí~ä=R=ã~êâë

NNK E~F EáF êÉä~óLáåíÉêãÉÇá~íÉX N

EááF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW
NK=ëóå~éëÉX
OK=åÉìêçíê~åëãáííÉêX
PK=ÇáÑÑìëáçåX O

EÄF êÉÅÉéíçê===========åÉìêçåÉë===========ÉÑÑÉÅíçê==========êÉëéçåëÉ P

^ää=ÅçêêÉÅí=J=P=ã~êâë
P=ÅçêêÉÅí====J=O=ã~êâë
O=ÅçêêÉÅí====J=N=ã~êâ
N=ÅçêêÉÅí====J=M=ã~êâë

qçí~ä=S=ã~êâë
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NOK E~F _
^
c
b
^ää=ÅçêêÉÅí=J=P=ã~êâë
P=ÅçêêÉÅí====J=O=ã~êâë
O=ÅçêêÉÅí====J=N=ã~êâ
N=ÅçêêÉÅí====J=M=ã~êâë

P

EÄF SX N

EÅF qïç=ÑêçãW

• êÉÇìÅÉëLÜ~äîÉë=ÅÜêçãçëçãÉ=åìãÄÉêL
====éêçÇìÅÉë=Ü~éäçáÇ=ÅÉääëLÉèX

• éêçÇìÅÉë=Ö~ãÉíÉëLëÉñ=ÅÉääëLëéÉêãë=~åÇ=ÉÖÖëX

• êÉëìäíë=áå=ÅÉääë=ïÜáÅÜ=~êÉ=ÖÉåÉíáÅ~ääó=ÇáÑÑÉêÉåíX

• çÅÅìêë=áå=Öçå~ÇëLíÉëíÉëLçî~êó=çåäóX
• éêçÇìÅÉë=Q=ÅÉääëX O

qçí~ä=S=ã~êâë

NPK ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=ÑáîÉ=ÑêçãW

• ëìäéÜìê=ÇáçñáÇÉLÅ~êÄçå=ÇáçñáÇÉLåáíêçÖÉå=çñáÇÉX
• Ñêçã=Ñ~ÅíçêáÉëLÅ~ê=ÉñÜ~ìëíLÄìêåáåÖ=Ñçëëáä=ÑìÉäX

• ~ÅáÇ=ê~áåX
• âáääë=éä~åíëLÇÉÑçêÉëí~íáçåX
• âáääë=ÑáëÜX
• Å~êÄçå=ãçåçñáÇÉX

• äÉëë=çñóÖÉå=áå=ÄäççÇX
• Å~å=âáääX
• ÖêÉÉåÜçìëÉ=ÉÑÑÉÅíLÖäçÄ~ä=ï~êãáåÖX

• ÉÖ=Å~êÄçå=ÇáçñáÇÉLï~íÉê=î~éçìêX

• ÑäççÇáåÖX
• äçëë=çÑ=Ü~Äáí~íëX
• ëéÉÅáÉë=ÉñíáåÅíáçåX
• Çáëêìéíáçå=çÑ=ÑççÇ=ÅÜ~áåëLïÉÄëX

• ÇÉéäÉíáçå=çÑ=çòçåÉ=ä~óÉêX
• `c`ëX
• Ç~åÖÉê=Ñêçã=ìäíê~îáçäÉíLrs=ê~Çá~íáçåX

éäìë= çåÉ= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ìëáåÖ= ~= ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX S

qçí~ä=S=ã~êâë

qlq^i=j^oh=VM
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rpfkd=qeb=j^oh=p`ebjb

NK qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìX G=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

OK X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

PK L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

QK E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê
íç=ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

RK mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

SK ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

TK ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

UK ‘oÉàÉÅí’=ãÉ~åë=íÜ~í=íÜÉ=~åëïÉê=áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó=~ÇÇáíáçå~ä=ÅçêêÉÅí=êÉëéçåëÉ=Ñçê=íÜ~í
ëéÉÅáÑáÅ=ã~êâK

VK lo^=Eçê= êÉîÉêëÉ=~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ=ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç=î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ=çÑ
ã~êâëK

NMK ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

NK vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ
íç=íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç
íÜÉ=ëìÄJíçí~äK

OK qÜÉ=ëìÄJíçí~ä=ã~êâë=Ñçê=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=~ÇÇÉÇ=íçÖÉíÜÉê=~åÇ=íÜÉ=íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

PK pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

QK aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

RK j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

NK få=Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí=ÄÉ=ÖáîÉå= Ñçê=~=Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~=åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

OK `çåëÉèìÉåíá~ä=ã~êâáåÖ=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=Å~äÅìä~íáçåëK= =qÜáë= áë=ïÜÉêÉ=~=Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí= Äìí= áë= Ä~ëÉÇ= ìéçå= ~= éêÉîáçìë= ÉêêçêK= =tÜÉå= ÅçåëÉèìÉåíá~ä=ã~êâë= Ü~îÉ= ÄÉÉå= ~ï~êÇÉÇ
ïêáíÉ=?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

PK fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

QK fÑ= Å~åÇáÇ~íÉë=ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç=çÑ= ÅÜÉãáÅ~ä=å~ãÉëI= ÅêÉÇáí= Å~å=çåäó=ÄÉ=ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíKK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F ëìÖ~êLÖäìÅçëÉLÉèX N

EÄF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ãÉ~ëìêÉ=íÜÉ=~ãçìåí=çÑ=Å~êÄçå=ÇáçñáÇÉLÉèX

• éÉê=ìåáí=íáãÉLìëáåÖ=íÜÉ=ëíçéï~íÅÜLÉèX O

EÅF EáF VV=H=NMU=H=NMO=Z=PMVX

P

PMV
Z=NMPX=ÉÅÑ

O

EááF ãçêÉ=äáâÉäó=íç=êÉéêÉëÉåí=íÜÉ=íêìÉ=î~äìÉLÉèX N

EáááF ~ë=íÉãéÉê~íìêÉ=êáëÉë=íÜÉå=ëç=ÇçÉë=íÜÉ=ê~íÉ=çÑ=ÑÉêãÉåí~íáçåL
ê~íÉ=çÑ=ÑÉêãÉåí~íáçå=áë=éêçéçêíáçå~ä=íç=íÉãéÉê~íìêÉLÉèX N

EáîF ÇÉÅêÉ~ëÉ=áå=ê~íÉLòÉêç=ê~íÉLÉèX
ÉåòóãÉë=ÄÉäçï=çéíáãìãLáå~ÅíáîÉL
êÉÑÉêÉåÅÉ=íç=Åçääáëáçå=íÜÉçêóLÉèX

O

EîF îÉêó=äáííäÉLåç=ÑÉêãÉåí~íáçåLÉèX
ÉåòóãÉ=ÇÉå~íìêÉÇLÇÉëíêçóÉÇLÉèX O

qçí~ä=NN=ã~êâë

OK E~F EáF ëÜÉÉé=^LìÇÇÉê=ÅÉääLÉèX N

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÅÉää=ïçìäÇ=ÇáÉ=ïáíÜ=íïç=åìÅäÉáLÉèX

• çíÜÉêïáëÉ=áí=ïçìäÇ=Ü~îÉ=íÜÉ=ÖÉåÉë=çÑ=ëÜÉÉé=_LÉèX

• ëç=íÜ~í=íÜÉ=ÅçêêÉÅí=ak^=ïçìäÇ=ÄÉ=~ÅÅÉéíÉÇLÉèX O

EáááF pÜÉÉé=^X N

EÄF ÇçÉë=åçí=åÉÉÇ=ëéÉêãL
ìëÉë=áåëíêìãÉåíëLëìêêçÖ~íÉ=ãçíÜÉêLÉèX N

EÅF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• íÜÉêÉ=ã~ó=ÄÉ=Ç~åÖÉêëLÉèX

• ã~ó=ÄÉ=ìåÉíÜáÅ~äLÉèX

• ÉÇìÅ~íÉë=çéáåáçåLÉèX O

EÇF Å~å=ÄÉ=ìëÉÇ=íç=éêçÇìÅÉ=ìëÉÑìä=ÅÜÉãáÅ~äëLéêçÇìÅíëL
ä~êÖÉ=Öêçìéë=çÑ=~åáã~äë=ïáíÜ=ÇÉëáêÉÇ=ÅÜ~ê~ÅíÉêáëíáÅëLÉèX N

qçí~ä=U=ã~êâë
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PK ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=ÑáîÉ=ÑêçãW

• é~êÉåí=éä~åí=ãìëí=ÄÉ=ÇáëÉ~ëÉ=ÑêÉÉLÉèX

• ÖêçïáåÖ=íáé=Ü~ë=~ÅíáîÉäó=ÇáîáÇáåÖ=ÅÉääëL
ÅÉääë=ÇáîáÇáåÖ=Äó=ãáíçëáëX

• ëíÉêáäáëÉÇ=íç=âáää=ãáÅêçÄÉLÑìåÖáLé~íÜçÖÉåëLÉèX

• Åìí=áåíç=éáÉÅÉë=íç=ã~âÉ=ã~åó=éä~åíëLÉèX

• Öêçïå=çå=àÉääó=ïÜáÅÜ=Åçåí~áåë=åìíêáÉåíëL
àÉääó=ëäçéÉÇ=íç=Çê~áåLÉèX

• ~ï~ó=ï~íÉêLàÉääó=ëäçéÉÇ=íç=~îçáÇ=êçííáåÖLÉèX

• ÅÉääë=Öêçïå=áåíç=~=Ä~ää=çÑ=ÅÉääëLÅ~ääìëLÉèX

• äÉ~îÉë=~åÇ=êççíë=ÑçêãLÉèX

• éä~åí=Öêçïå=çå=íç=ÄÉÅçãÉ=ä~êÖÉ=ÉåçìÖÜ=Ñçê=ë~äÉ
~í=íÜÉ==Ö~êÇÉå=ÅÉåíêÉLÉèX

éäìë= N= ÅçããìåáÅ~íáçå= ã~êâ= Ñçê= ìëáåÖ= ~= ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX

S

qçí~ä=S=ã~êâë

QK _
c
b
a
^
`
^ää=ÅçêêÉÅí J=R=ã~êâë
Q=ÅçêêÉÅí J=Q=ã~êâë
P=ÅçêêÉÅí J=P=ã~êâë
O=ÅçêêÉÅí J=O=ã~êâë
N=ÅçêêÉÅí J=N=ã~êâ R

qçí~ä=R=ã~êâë

RK E~F ^åó=íïç=ÑêçãW

• îáê~ä=ak^X
• ìëÉë=Ä~ÅíÉêá~ä=êÉëçìêÅÉëLÅçåíêçäë=éêçíÉáå=ã~åìÑ~ÅíìêÉX

• íç=éêçÇìÅÉ=ãçêÉ=îáêìëÉëX 2

EÄF _çñ=N
^åó=Ñçìê=ÑêçãW

• Çê~ï=~=îáêìë=ÇÉí~ÅÜÉÇ=Ñêçã=íÜÉ=Ä~ÅíÉêáìãLÉèX

• ëÜçï=ak^=áå=íÜÉ=Ä~ÅíÉêáìãLÉèX

• ëÜçï=ak^=áå=íÜÉ=îáêìëLÉèX

• ä~ÄÉä=íÜÉ=îáêìëLÉèX
ä~ÄÉä=íÜÉ=Ä~ÅíÉêáìãLÉèX Q

_çñ=P

• êìéíìêÉ=çÑ=íÜÉ=ï~ää=~åÇ=ãÉãÄê~åÉLÉèX

• ÉëÅ~éÉ=çÑ=~í=äÉ~ëí=çåÉ=îáêìëLÉãéíó=Ä~ÅíÉêáìãLÉèX O

qçí~ä=U=ã~êâë
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SK E~F ÖÉåÉ=áë=íê~åëÑÉêêÉÇLÉèX
íç=ÇáÑÑÉêÉåí=ëéÉÅáÉëLëçó~=EÄÉ~åF=éä~åíLÉèX O

EÄF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• éä~åí=áë=åçí=âáääÉÇ=ïÜÉå=ïÉÉÇâáääÉê=ìëÉÇLÉèX

• äÉëë=ÅçãéÉíáíáçå=Ñêçã=ïÉÉÇëLÉèX

• ãçêÉ=äáÖÜí=Ñçê=ÅêçéLÉèX

• ãçêÉ=ï~íÉê=Ñçê=ÅêçéLÉèX

• ãçêÉ=ãáåÉê~äë=Ñçê=ÅêçéLÉèX

• ëç=ãçêÉ=éÜçíçëóåíÜÉëáëLÉèX
éäìë= N= ÅçããìåáÅ~íáçå=ã~êâ= Ñçê= éêÉëÉåíáåÖ= êÉäÉî~åí
áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉX Q

EÅF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• ÅçìäÇ=é~ëë=çå=ïÉÉÇâáääÉê=íç=ÅçåëìãÉêLÅçìäÇ=ÄÉ=íçñáÅLÉèX

• ÅçìäÇ=é~ëë=çå=êÉëáëí~åÅÉ=íç=ïÉÉÇëLÉèX O

qçí~ä=U=ã~êâë

TK E~F RM=Ó=RR=ïÉÉâë=E~ÅÅÉéí=ïáíÜáå=ê~åÖÉFX N

EÄF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• ëçãÉ=éêçíÉáåë=~êÉ=~åíáÖÉåëLÉèX

• _=äóãéÜçÅóíÉëX

• ÅêÉ~íáçå=çÑ=éä~ëã~=ÅÉääëX

• ïÜáÅÜ=ëÉÅêÉíÉ=íÜÉ=~åíáÄçÇáÉëLÉèX P

EÅF éêáã~êó=Ü~ë=äÉëë=~åíáÄçÇáÉëL
ëÉÅçåÇ~êó=éêçÇìÅÉë=ãçêÉ=~åíáÄçÇáÉëLÉèX
ëÉÅçåÇ~êó=êÉëéçåëÉ=~åíáÄçÇáÉë=ÇÉÅêÉ~ëÉ
ãçêÉ=ëäçïäó=çê=ä~ëí=äçåÖÉêLÉèX
éêáã~êó=êÉëéçåëÉ=ëäçïÉêLëÉÅçåÇ~êó=êÉëéçåëÉ=Ñ~ëíÉêLÉèX P

EÇF çíÜÉêïáëÉ=áí=ÅçìäÇ=Å~ìëÉ=ÇáëÉ~ëÉLÉèX N

qçí~ä=U=ã~êâë
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UK E~F åìÅäÉìëX N

EÄF ak^X N

EÅF Ä~ëÉëX N

EÇF êáÄçëçãÉëX N

EÉF ~ãáåç=~ÅáÇëX N

EÑF éçäóéÉéíáÇÉëX N

qçí~ä=S=ã~êâë

qlq^i=j^oh=SM
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^ëëÉëëãÉåí=lÄàÉÅíáîÉ

^lN

iÉîÉä=çÑ

aÉã~åÇ

h=C=r

bñíÉåÇÉÇ=mêçëÉ

RN=Ó=SO

^lO ^lP

içï pí~åÇK

oÉÅ~ää líÜÉê ^ééäáÅå fåîKpÅK

qçí~ä

j~êâ

dJb aJ`

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NTJON PQJQN OUJPV MJR VM QRJRQ PSJQR ✔✔✔✔ ≤≤≤≤SM ëÉÉ`n` úNU úR úP

N QKMPLMR P O R R ✔✔✔✔ P O

O NKNNLQMLQN O O Q Q ✔✔✔✔ Q

P QKMO N Q O T T ✔✔✔✔ S N

Q NKORLOTLOU Q O O U U ✔✔✔✔ U

R NKMULMV O Q S S ✔✔✔✔ S

S NKNS O P R NM NM ✔✔✔✔ U O

T NKOMLONLOP O P Q V V T O

U PKNQ O O Q U U Q Q

V PKMQLNO P T O NO NO ✔✔✔✔ Q Q P N

NM NKMTLNR R R R ✔✔✔✔ R

NN NKMVLNU N Q O N U U ✔✔✔✔ Q Q

NO OKMSLQKMQ O P O N U U P Q N

qçí~ä ON PQ PN Q VM QV QN SO N NU T O
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GCSE Biology A

Syll. No. 1520 Paper No. 2F   Foundation Tier
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YEAR of EXAM 2003

Date 7 November 2000

^ëëÉëëãÉåí=lÄàÉÅíáîÉ

^lN

iÉîÉä=çÑ

ÇÉã~åÇ

h=C=r

bñíÉåÇÉÇ=mêçëÉ

PQ=Ó=QN

^lO ^lP

içï pí~åÇK

oÉÅ~ää líÜÉê ^ééäáÅå fåîKpÅK

qçí~ä

j~êâ

dJb aJ`

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NNJNQ OOJOT NVJOS MJP SM PMJPS OQJPM ✔✔✔✔ ≤≤≤≤QM ëÉÉ`n` úNO úP úO

N RKON Q Q Q ✔✔✔✔ Q

O RKNQ Q Q Q ✔✔✔✔ Q

P RKMOLMSLNN N P Q Q ✔✔✔✔ Q

Q SKNR N R S S ✔✔✔✔ Q O

R RKMULMV O Q N T T ✔✔✔✔ Q O N

S SKMOLMPLMR O U NM NM ✔✔✔✔ U O

T RKNMLNN N NM NN NN ✔✔✔✔ T O O

U SKNQ P P O U U ✔✔✔✔ Q Q

V SKNP N P O S S ✔✔✔✔ R N

qçí~ä NN OS ON O SM PR OR PV O NO R O
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SPECIFICATION GRID Specimen Paper

GCSE Biology A

Syll. No. 1520 Paper No. 3H   Higher Tier

Maximum mark for Paper 90        Page  1 of 1
YEAR of EXAM  2003

Date 7 November 2000

^ëëÉëëãÉåí=lÄàÉÅíáîÉ

^lN

iÉîÉä=çÑ

ÇÉã~åÇ

h=C=r

bñíÉåÇÉÇ=mêçëÉ

RN=Ó=SO

^lO ^lP

pí~åÇK eáÖÜ

oÉÅ~ää líÜÉê ^ééäáÅå fåîKpÅK

qçí~ä

j~êâ

aJ` _J^G

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NTJON PQJQN OUJPV MJR VM PSJQR QRJRQ ✔✔✔✔ ≤≤≤≤=SM ëÉÉ`n` úNQ úV úP

N PKNQ O P Q V V R Q

O PKMQLNO P T O NO NO ✔✔✔✔ Q Q P N

P NKMTLNR R R R ✔✔✔✔ R

Q NKMVLNU N Q N N T T P Q

R OKMSLQKMQ O P O N U U ✔✔✔✔ P Q N

S NKMOLPNLPT O R O V V ✔✔✔✔ P S

T NKMTLMULQKNM O P Q V V V

U PKMP O P R R ✔✔✔✔ O P

V QKMS O N P P ✔✔✔✔ O N

NM PKNSLNT R R R R

NN NKOO N O P S S Q O

NO PKMTLMU O Q S S S

NP QKMO P P S S R N

qçí~ä OM PT PN O VM QN QV RN Q OM NO P
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SPECIFICATION GRID Specimen Paper

GCSE Biology A

Syll. No. 1520 Paper No. 4H    Higher Tier

Maximum mark for Paper 60       Page 1 of 1

YEAR of EXAM 2003

Date 7 November 2000

^ëëÉëëãÉåí=lÄàÉÅíáîÉ

^lN

iÉîÉä=çÑ

ÇÉã~åÇ

h=C=r

bñíÉåÇÉÇ=mêçëÉ

PQ=Ó=QN

^lO ^lP

pí~åÇK pí~åÇK

oÉÅ~ää líÜÉê ^ééäáÅå fåîKpÅK

qçí~ä

j~êâ

`Ja _J^G

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NNJNQ OOJOT NVJOS MJP SM OQJPM PMJPS ✔✔✔✔ ≤≤≤≤=QM ëÉÉ`n` úV úS úO

NK RKNMLNN N NM NN NN ✔✔✔✔ T O O

OK SKNQ P P O U U ✔✔✔✔ Q Q

PK SKNP N P O S S ✔✔✔✔ R N

QK RKOV O P R R ✔✔✔✔ R

RK RKMQ O N R U U ✔✔✔✔ S O

SK SKNN P P O U U ✔✔✔✔ O O P N

TK RKOU O O Q U U ✔✔✔✔ R P

UK SKMULNM O Q S S ✔✔✔✔ S

qçí~ä NP OS NV O SM PM PM PR O NM NN O





cìêíÜÉê=ÅçéáÉë=çÑ=íÜáë=éìÄäáÅ~íáçå=~êÉ=~î~áä~ÄäÉ=Ñêçã

bÇÉñÅÉä=mìÄäáÅ~íáçåëI=^Ç~ãëï~óI=j~åëÑáÉäÇI=kçííëI=kdNU=Qck

qÉäÉéÜçåÉ=MNSOP=QSTQST

c~ñ=MNSOP=QRMQUN

lêÇÉê=`çÇÉ==rd==MMVPOP

^ìíìãå=OMMM

cçê=ãçêÉ=áåÑçêã~íáçå=çå=bÇÉñÅÉä=èì~äáÑáÅ~íáçåë=éäÉ~ëÉ=Åçåí~Åí=çìê

`ìëíçãÉê=oÉëéçåëÉ=`ÉåíêÉ=çå=MUTM=OQM=VUMM

çê=Éã~áäW=ÉåèìáêáÉë]ÉÇÉñÅÉäKçêÖKìâ

çê=îáëáí=çìê=ïÉÄëáíÉW=ïïïKÉÇÉñÅÉäKçêÖKìâ

bÇÉñÅÉä=cçìåÇ~íáçå=áë=~=êÉÖáëíÉêÉÇ=ÅÜ~êáíó=~åÇ=~=Åçãé~åó=äáãáíÉÇ

Äó=Öì~ê~åíÉÉK=oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=kçK=NSUSNSQ
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