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MATERIALS
For this paper you must have:
 a ruler
 a protractor
 a scientifi c calculator
 the periodic table (enclosed)
  the Physics Equations Sheet 

(enclosed).
INSTRUCTIONS
  Use black ink or black ball-point pen.  

 Pencil should only be used for drawing.

  Answer ALL questions in the spaces 
provided.  Do not write on blank pages.

  If you need extra space for your 
answer(s), use the lined pages at the 
end of this book.  Write the question 
number against your answer(s).

  Do all rough work in this book.  Cross 
through any work you do not want to 
be marked.

2
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  In all calculations, show clearly how 
you work out your answer.

INFORMATION

  The maximum mark for this paper
is 100.

  The marks for questions are shown in 
brackets.

  You are expected to use a calculator 
where appropriate.

  You are reminded of the need for good 
English and clear presentation in your 
answers.

DO  NOT  TURN  OVER  UNTIL  TOLD  TO  
DO  SO

3
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0 1  
Nuclear radiation is dangerous to 
humans.

0 1 . 1  
Nuclear radiation can change atoms 
into ions. 

Which type of particle is lost when an 
atom changes into an ion?  [1 mark]

Tick () ONE box.

 Electron

 Neutron

 Proton
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0 1 . 2  
A nucleus of uranium-238 238

92U  emits

an alpha particle 4
2He  and decays into 

thorium 234
90 Th .

Which nuclear equation shows this 
decay?  [1 mark]

Tick () ONE box.

 
4
2He238

92U234
90Th +

 
4
2He238

92U 234
90Th +

 
4
2He238

92U 234
90Th+

[Turn over]
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0 1 . 3  
How does the penetrating power of alpha 
particles compare with the penetrating 
power of beta particles?  [1 mark]

Tick () ONE box.

  Alpha particles are less penetrating 
than beta particles.

  Alpha particles have the same 
penetrating power as beta particles.

  Alpha particles are more penetrating 
than beta particles.
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0 1 . 4  
Uranium is dug out of the ground in a 
process called mining.

Uranium mining is hazardous because 
uranium is radioactive.

The radioactive decay of uranium 
produces radon gas which is also 
radioactive.

TABLE 1 compares the properties of 
uranium and radon.

TABLE 1
URANIUM RADON

STATE  OF  
MATTER Solid Gas

TYPE  OF  
RADIATION 
EMITTED

Alpha Alpha

COLOUR Grey Colourless
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People who work in uranium mines are 
more at risk of harm from radon gas than 
from uranium.

Give TWO reasons why.

Use TABLE 1, on the opposite page.  
[2 marks]

1  _________________________________

___________________________________

___________________________________

2  _________________________________

___________________________________

___________________________________

[Turn over]
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0 1 . 5  
Scientists collected data about lung 
diseases in the population of one 
country.

The scientists used the data to predict the 
number of people with lung diseases who 
worked in uranium mines.

TABLE 2 shows the predicted data and 
the actual data for people who worked in 
uranium mines.

TABLE 2

PREDICTED 
NUMBER  
OF  PEOPLE

ACTUAL 
NUMBER  
OF  PEOPLE

LUNG  
CANCER 74 405

OTHER  
LUNG 
DISEASES

41 142
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Give TWO conclusions that can be 
made from the data in TABLE 2, on the 
opposite page.  [2 marks]

1  _________________________________

___________________________________

___________________________________

2  _________________________________

___________________________________

___________________________________

[Turn over]
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0 1 . 6  
Suggest ONE reason why people who 
work in uranium mines should be told 
that uranium is a hazard.  [1 mark]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________ 8
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0 2  
Carbon monoxide is an atmospheric 
pollutant. 

0 2 . 1  
How is carbon monoxide formed?  
[1 mark]

Tick () ONE box.

  Incomplete combustion of 
hydrocarbons

  Photosynthesis by plants

  Purifi cation of water
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Carbon monoxide changes the amount of 
oxygen that blood can transport.

0 2 . 2  
Which part of the blood transports 
oxygen?  [1 mark]

___________________________________

___________________________________

[Turn over]
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FIGURE 1
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FIGURE 1, on the opposite page, shows 
how the percentage of carbon monoxide 
in air aff ects the concentration of oxygen 
in blood.

0 2 . 3  
When the percentage of carbon monoxide 
in air is 40% the concentration of oxygen 
in blood is 64 arbitrary units.

Complete FIGURE 1 to show the result 
for 40% carbon monoxide in air.  [1 mark]

[Turn over]
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0 2 . 4  
The percentage of carbon monoxide in air 
changes from 0% to 80%.

Determine the change in the 
concentration of oxygen in blood.

Use FIGURE 1, on page 16.  [2 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

Change =  _____________  arbitrary units
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0 2 . 5  
Describe how increasing the percentage 
of carbon monoxide in air aff ects the 
concentration of oxygen in blood.

Use FIGURE 1, on page 16.  [1 mark]

___________________________________

___________________________________

___________________________________

[Turn over]
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0 2 . 6  
Breathing in carbon monoxide can cause 
carbon monoxide poisoning.

Which of the following is a symptom of 
carbon monoxide poisoning?  [1 mark]

Tick () ONE box.

  Burns on the skin

  Faster heart rate

  High temperature
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0 2 . 7  
Carbon monoxide can build up in a room.

The risk of carbon monoxide poisoning 
can be reduced by opening windows in 
the room.

Suggest how opening windows reduces 
the risk of carbon monoxide poisoning.  
[1 mark]

___________________________________

___________________________________

___________________________________ 8

[Turn over]



22

(22)

0 3  
The electromagnetic spectrum is grouped 
into diff erent types of wave.

0 3 . 1  
Draw ONE line from each type of wave to 
a use of the wave.  [3 marks]

TYPE  OF   
WAVE

Gamma

USE

Microwave

Ultraviolet

Radio programme 
transmission

Fibre optic 
communications

Satellite 
communications

Sterilising surgical 
instruments

Sun tanning
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Infrared radiation is emitted by heaters.

A student investigated the absorption of 
infrared radiation by a black surface and 
by a white surface.

FIGURE 2 shows some of the equipment 
used.

FIGURE 2

To power supply

WhiteBlack

Infrared heater

Thermometer
Clamp stand
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This is the method used.

1.  Ensure that the initial temperature 
shown on the thermometers is the 
same.

2. Switch on the infrared heater.

3.  Record the temperature shown on 
each thermometer every 30 seconds 
for 5 minutes.

[Turn over]
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0 3 . 2  
What equipment should the student have 
used to measure time?  [1 mark]

___________________________________

___________________________________
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0 3 . 3  
The distance between the infrared heater 
and each thermometer was kept the same 
throughout the investigation.

What type of variable was the distance?  
[1 mark]

Tick () ONE box.

  A control variable 

  A dependent variable 

  An independent variable

[Turn over]
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0 3 . 4  
What was a risk to the student in the 
investigation?  [1 mark]

Tick () ONE box.

  Burns from the infrared heater 

  Misreading the thermometers

  Wearing safety glasses
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FIGURE 3 shows the results.

FIGURE 3

200 3000
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40
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25
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100
Time in seconds

Temperature in °C

150 25050

Black 
surface

White 
surface
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0 3 . 5  
What was the temperature of the room 
where the investigation took place?

Use FIGURE 3, on page 29.  [1 mark]

Temperature =  ____________________ °C
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0 3 . 6  
What TWO conclusions can be made 
from FIGURE 3, on page 29?  [2 marks]

Tick () TWO boxes.

  The black surface absorbed all the 
infrared radiation.

  The black surface had a greater 
temperature increase per second. 

  The black surface refl ected all the 
infrared radiation.

  The black surface was a better 
absorber of infrared radiation.

  The black surface was a better 
refl ector of infrared radiation.

[Turn over]
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0 3 . 7  
FIGURE 4 shows a thermometer with a 
grey surface.

FIGURE 4

Grey

The investigation was repeated using this 
thermometer.

The distance between the thermometer 
and the heater was the same as in the 
fi rst investigation.
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The room temperature was the same as 
the fi rst investigation.

Draw a line on FIGURE 3, on page 29, to 
predict the results for the thermometer 
shown in FIGURE 4, on the opposite 
page.  [2 marks] 11

[Turn over]
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Green 
pepper

Leaf
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0 4 . 1  
Water is lost from the leaves.

Complete the sentences.

Choose answers from the list.  [2 marks]

GUARD  CELLS 

STARCH

STOMATA

XYLEM

Water is lost through tiny holes in the 
leaves called

__________________________________  .

The size of each hole is controlled by

__________________________________  .

[Turn over]
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FIGURE 6 shows a drawing of a cell from 
a pepper.

FIGURE 6

A

B

C
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0 4 . 2  
Cell part A contains a green pigment.

Label parts A, B and C on FIGURE 6, on 
the opposite page.

Choose answers from the list.  [3 marks]

CELL MEMBRANE

CHLOROPLAST

CYTOPLASM

NUCLEUS

VACUOLE

[Turn over]
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0 4 . 3  
An image of one cell from a pepper has a 
width of 32 mm.

The real cell has a width of 0.08 mm.

Calculate the magnifi cation of the image 
of the cell.

Use the equation:

magnifi cation =
size of image
size of real cell

[2 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

Magnifi cation = ×  ___________________
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Water can move into cells and out of cells.

A student investigated how diff erent 
concentrations of sugar solution aff ect 
the mass of pepper tissue.

This is the method used.

1.  Cut three pieces of pepper 1 cm wide 
and 1 cm long.

2. Dry each piece.

3. Record the mass of each piece.

4.  Leave each piece in sugar solution 
for 1 hour.

5.  Remove the pieces from the sugar 
solution and dry each piece.

6. Record the mass of each piece.

7.  Repeat steps 1 to 6 using diff erent 
concentrations of sugar solution.
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0 4 . 4  
Before the investigation, the pepper was 
wrapped in plastic and kept at 5 °C.

Which are TWO reasons for keeping 
the pepper wrapped in plastic at 5 °C?  
[2 marks]

Tick () TWO boxes.

  To change the colour of the pepper

  To decrease the size of the pepper

  To increase growth of the pepper

  To reduce water loss from the 
pepper

  To slow down decay of the pepper

[Turn over]
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The student calculated the mean 
percentage change in mass at each 
concentration of sugar solution.

FIGURE 7 shows the results.

FIGURE 7
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0
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20

Mean
percentage
(%) change
in mass
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of sugar
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arbitrary units

2 3 4 5 610
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0 4 . 5  
In some concentrations of sugar 
solution, the mass of the pieces of 
pepper increased.

The mass increased because water 
moved into the cells.

What process moved water into the cells?  
[1 mark]

___________________________________

___________________________________

[Turn over]
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0 4 . 6  
What concentration of sugar solution 
would cause a mean percentage change 
in mass of 0%?

Use FIGURE 7 on page 42.  
[1 mark]

Concentration of sugar solution =

______________________  arbitrary units



45

0 4 . 7  
The cells of the pepper have wrinkled 
cell walls.

What is the advantage of wrinkled cell 
walls to the pepper plant?  [1 mark]

Tick () ONE box.

  The cells can expand

  The cells contain less cellulose

  The surface area is smaller

[Turn over]
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0 4 . 8  
Tobacco mosaic virus (TMV) can infect 
pepper plants.

Infected plants have yellow patches on 
the leaves.

Explain why plants with TMV grow 
slower than plants that do NOT have 
TMV.  [3 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

(46)
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___________________________________

___________________________________ 15
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0 5  
This question is about genetics.

0 5 . 1  
Draw ONE line from each term to the 
meaning of the term.  [3 marks] 

TERM MEANING

Chromosome

A change in 
the DNA

A structure made 
of DNA and found 
in the nucleus

All the genes in 
an organism

An inherited 
disorder

Genome

Mutation

(48)
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0 5 . 2  
The inheritance of sex in humans is 
controlled by two chromosomes, X and Y.

Complete FIGURE 8 to show how sex is 
inherited.  [3 marks]

FIGURE 8

MALE

FEMALE

X X

XY

[Turn over]
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In 2018 a scientist claimed to have 
genetically modifi ed two human embryos.

0 5 . 3  
Why is genetic modifi cation of human 
embryos illegal in most countries?  
[1 mark]

Tick () ONE box.

  Genetic modifi cation technology is 
too expensive.

  Specialist equipment is needed for 
genetic modifi cation.

  The side eff ects of genetic 
modifi cation are not known.
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0 5 . 4  
The scientist claimed the genetic 
modifi cation was made to embryos 
immediately after fertilisation.

Why is genetic modifi cation of embryos 
more of a concern than genetic 
modifi cation of body tissues in an adult?  
[1 mark]

Tick () ONE box.

  Genetically modifi ed body tissues 
are much larger than an embryo.

  The genetic modifi cation of an 
embryo would not aff ect all the 
body tissues.

  The modifi ed gene in an embryo 
could be passed on to future 
off spring.

[Turn over]
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0 5 . 5  
The scientist claimed that the embryos 
were genetically modifi ed to be resistant 
to HIV infection.

Why do some scientists think this use of 
genetic modifi cation is NOT necessary?  
[1 mark]

Tick () ONE box.

  HIV infection can be treated with 
antiretroviral drugs.

  Only adults are at risk of HIV 
infection.

  Oral contraceptives reduce the risk 
of HIV infection. 9
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0 6  
This question is about respiration.

0 6 . 1  
Complete the sentence.

Choose the answer from the list.  [1 mark]

BALANCED

EXOTHERMIC

PHOTOSYNTHETIC

Respiration releases energy, therefore 
respiration is

__________________________________  .
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Yeast is a type of fungus.  

A student investigated how temperature 
aff ects respiration in yeast. 

FIGURE 9 shows some of the apparatus 
used.

FIGURE 9

5 grams of 
yeast and 
20 cm3 
sugar solution

Oil Measuring 
cylinder

Gas

Water
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The yeast produces a gas.  The gas 
passes through the layer of oil and is 
collected in the measuring cylinder.

[Turn over]
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0 6 . 2  
The oil above the yeast and sugar 
solution prevents oxygen from entering 
the solution.

What type of respiration occurs in the 
yeast when NO oxygen is present?  
[1 mark]

___________________________________

___________________________________
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This is the method used.

1.  Place yeast and sugar solution in a 
test tube.

2. Add a thin layer of oil.

3.  Place the test tube in a water bath 
at 5 °C

4.  After 10 minutes set up the apparatus 
as shown in FIGURE 9, on page 56.

5.  Record the volume of gas collected in 
1 hour.

6.  Repeat steps 1 to 5 at diff erent 
temperatures.

[Turn over]
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0 6 . 3  
Give TWO control variables the student 
used in the investigation.  [2 marks]

1  _________________________________

___________________________________

___________________________________

2  _________________________________

___________________________________

___________________________________
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TABLE 3 shows the results.

TABLE 3

TEMPERATURE 
IN °C

VOLUME  OF  GAS 
PRODUCED  IN  cm3

 5 0.8
10 1.6
15 2.4
20 3.2
25 4.0

[Turn over]
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0 6 . 4  
Complete the sentence.

Choose the answer from the list.  [1 mark]

DECREASED

STAYED  THE  SAME

INCREASED

As the temperature increased, the volume 

of gas produced _____________________ .
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0 6 . 5  
Why should the data from TABLE 3, on 
page 61, be presented as a line graph and 
NOT as a bar chart?  [1 mark]

Tick () ONE box.

  Bar charts are too simple

   Temperature is a continuous 
variable

   Volume of gas is a categoric 
variable

[Turn over]
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TABLE 3 is repeated here.

TEMPERATURE 
IN °C

VOLUME  OF  GAS 
PRODUCED  IN  cm3

 5 0.8
10 1.6
15 2.4
20 3.2
25 4.0

0 6 . 6  
Complete FIGURE 10 on the opposite 
page.  [4 marks]

You should:
  label the y-axis
  plot the data from TABLE 3.
  draw a line of best fi t.
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FIGURE 10
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0 6 . 7  
Predict the volume of gas that would be 
produced at 7 °C.

Use FIGURE 10 on page 65.  [1 mark]

Volume =  ______________________  cm3

0 6 . 8  
The student repeated the investigation
at 60 °C.

Suggest why gas was NOT produced by 
the yeast at 60 °C.  [1 mark]

___________________________________

___________________________________

___________________________________ 12
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0 7  
Funnel-web spiders produce poison to 
kill prey.

The poison enters the prey when the 
spider bites the prey.

The poison contains a protein.

0 7 . 1  
What is a protein?  [1 mark]
Tick () ONE box.

  A chain of glucose molecules

  A long chain of amino acids

  A small insoluble molecule
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0 7 . 2  
What reagent is used to test for protein?  
[1 mark]

___________________________________

___________________________________

[Turn over]
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The protein from the spider could be used 
in a new drug to treat patients having a 
heart attack.

When a person has a heart attack:
  cells in the heart muscle do NOT 

receive enough oxygen
  cells in the heart muscle stop working.

0 7 . 3  
Why are heart attacks 
non-communicable?  [1 mark]

___________________________________

___________________________________

___________________________________
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The drug made from the protein would be 
tested in a drug trial.

0 7 . 5  
Part of the drug trial would involve a 
placebo.

Explain why a placebo is used in a drug 
trial.  [2 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________
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0 7 . 6  
The results of drug trials are peer 
reviewed.

Which are TWO advantages of peer 
review?  [2 marks]
Tick () TWO boxes.

  People who are not experts simplify 
the results during peer review.

  Scientists not involved in the drug 
trial assess whether the results are 
valid.

  Scientists who planned the drug 
trial decide whether the results are 
published.

  The peer reviewers decide the dose 
for testing the drug on animals.

  The process of peer review reduces 
the chance of bias. 9

[Turn over]
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0 8  
Two students analysed water from 
four rivers.

Each student measured the pH of the 
river water using a diff erent method.

TABLE 5 shows the results.

TABLE 5

RIVER
pH  OF  RIVER  
WATER
Method A Method B

W 7 7.4
X 6 6.5
Y 8 8.1
Z 7 7.6
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0 8 . 1  
Suggest what was used to measure the 
pH in each method.  [2 marks]

Method A __________________________

___________________________________

Method B __________________________

___________________________________

[Turn over]
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0 8 . 2  
Why is it NOT valid to calculate a mean 
of the two pH values for each river?  
[1 mark]

Tick () ONE box.

  A mean cannot be calculated from 
only two values.

  Each method gives values to a 
diff erent resolution.

   The mean should be calculated for 
each method using all four samples.
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0 8 . 3  
Complete the sentence.

Choose the answer from the list.  [1 mark]

ACCURATE

REPEATABLE

REPRODUCIBLE

Method A and Method B gave similar 
results.

This shows that the results are

___________________________________

___________________________________

[Turn over]
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TABLE 5 is repeated here.

RIVER
pH  OF  RIVER  
WATER
Method A Method B

W 7 7.4
X 6 6.5
Y 8 8.1
Z 7 7.6
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0 8 . 4  
Which river is most likely to be in an 
area with a high concentration of sulfur 
dioxide in the air?

Use TABLE 5, on the opposite page.  
[1 mark]

Tick () ONE box.

  W

  X

  Y

  Z

[Turn over]
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0 8 . 5  
Explain your answer to Question 08.4.  
[3 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________
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0 8 . 6  
Describe a method to determine the 
mass of dissolved solids in 50 cm3 of 
river water.  [4 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

[Turn over]
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___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________ 12
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0 9  
Biodiversity is the variety of species 
within an ecosystem.

0 9 . 1  
A student investigated the biodiversity 
in a fi eld.

In part of the fi eld, the living grass had 
been replaced with plastic grass.

Other plants grow between living 
grass plants and between pieces of 
plastic grass.
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FIGURE 11 shows the fi eld.

FIGURE 11

Plastic 
grass

Living grass

[Turn over]
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The student used quadrats to randomly 
sample the biodiversity of plants in:

  the area with living grass
  the area with plastic grass.

Describe how the student could decide 
where to randomly place the quadrats in 
the area with plastic grass.  [2 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________
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0 9 . 2  
How would a greater number of diff erent 
plant species aff ect the biodiversity of 
animals in the area?  [1 mark]

___________________________________

___________________________________

___________________________________
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Another student used a transect to place 
quadrats in the fi eld.

FIGURE 12 shows the position of the 
transect.

FIGURE 12

0 metres
Living grass

Plastic 
grass

A

40 metresB

[Turn over]
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The student placed a quadrat every 
5 metres from point A to point B.

TABLE 6 shows the results.

TABLE 6

DISTANCE 
FROM POINT A
IN  METRES

TYPE  
OF 
GRASS

NUMBER 
OF  PLANT  
SPECIES

 0 Living 4

 5 Living 6

10 Living 5

15 Plastic 1

20 Plastic 0

25 Plastic 2

30 Plastic 2

35 Living 4

40 Living 5



93

(93)

0 9 . 3  
Complete the sentence.  [1 mark]

The relationship between the distance 
from point A and the number of plant 
species CANNOT be represented by the 
equation:

y  =  mx  +  c

This is because the relationship is NOT 

___________________________________

__________________________________  .

[Turn over]



94

(94)

0 9 . 4  
Describe the relationship between the 
type of grass and the number of plant 
species.  [1 mark]

___________________________________

___________________________________

___________________________________
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0 9 . 5  
Which of the following are TWO 
improvements to the investigation that 
used a transect?  [2 marks]

Tick () TWO boxes.

  Decrease the length of the transect 
to 20 metres.

  Increase the distance between 
quadrats from 5 metres to 
10 metres.

  Record the number of plants of 
each species as well as the number 
of species.

  Repeat three times at diff erent times 
of the same day.

  Repeat using three diff erent 
transects that cross the two types 
of grass.

[Turn over]
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0 9 . 6  
Small pieces of plastic break off  plastic 
grass and enter rivers and oceans.

Leaves from trees take longer to 
decompose on plastic grass than on 
living grass.

Other plants can grow between pieces of 
plastic grass.

Plastic grass CANNOT be recycled.

Explain how plastic grass aff ects 
biodiversity of ecosystems.  [6 marks]

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________
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___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

[Turn over]
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___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________
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0 9 . 7  
Ecosystems with low biodiversity may 
have small populations of some species.

Why are small populations more likely to 
become extinct than large populations?  
[1 mark]

Tick () ONE box.

  A small population may be more 
varied genetically than a large 
population.

  Large populations in the 
same habitat interact to form 
communities.

  Less genetic variation is a greater 
risk if the ecosystem changes.

[Turn over]
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0 9 . 8  
Suggest TWO ways biodiversity in and 
around fi elds can be increased.

Do NOT refer to plastic grass.  [2 marks]

1  _________________________________

___________________________________

___________________________________

2  _________________________________

___________________________________

___________________________________ 16

END  OF  QUESTIONS
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Additional page, if required.  Write the 
question numbers in the left-hand margin.
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Additional page, if required.  Write the 
question numbers in the left-hand margin.
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Additional page, if required.  Write the 
question numbers in the left-hand margin.



104

(104)

BLANK  PAGE

Copyright information

For confidentiality purposes, all acknowledgements of third-party copyright material 
are published in a separate booklet.  This booklet is published after each live 
examination series and is available for free download from www.aqa.org.uk.

Permission to reproduce all copyright material has been applied for.  In some cases, 
efforts to contact copyright-holders may have been unsuccessful and AQA will be 
happy to rectify any omissions of acknowledgements.  If you have any queries please 
contact the Copyright Team.

Copyright © 2024 AQA and its licensors.  All rights reserved.

G/LM/Jun24/8465/2F/G4001/E3

(246G8465/2F)

For Examiner’s Use

Question Mark

1

2

3

4

5

6

7

8

9

TOTAL



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
  ]
  /NeverEmbed [ true
    /Arial-BlackItalic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


