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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your candidate number, 
centre number and question number(s).

• Answer ALL the questions.

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [ ] at the 
end of each question or part question.

• A list of physics equations is printed on page three.

• The Periodic Table is printed on the back page.

• The total number of marks for this paper is 60.
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EQUATIONS

efficiency = 
useful energy output

total energy input

energy =  mass × specific heat capacity × 
temperature change

energy = mass × specific latent heat

fuel energy input =  waste energy output + electrical 
energy output

power = voltage × current

energy supplied = power × time

energy (kilowatt hours) = power (kW) × time (h)

wave speed = frequency × wavelength
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Answer ALL the questions.

SECTION A – MODULE B2

1 (a) Plants and animals are different.

  Look at the statements.

  Which ONE is a correct statement about the 
difference between plants and animals?

  Put a tick (✓) in the box next to the correct 
statement.

Most animals are more compact than 
plants so they can move.

Only animals carry out respiration.

Parasites are only found in the plant 
kingdom.

Plants are invertebrates and animals are 
vertebrates.

 [1]
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 (b) Plants make sugar by a process called 
photosynthesis.

  (i) The sugar is called glucose.

   Write down the chemical formula of glucose.

 _____________________________________ [1]

  (ii) The sugar is changed into starch.

   Explain why.

 _____________________________________ [1]

 (c) A cactus is adapted to hot, dry conditions. 

  One adaptation is having long roots to reach 
water.

  Describe ONE OTHER adaptation and the reason 
the cactus needs it.

adaptation _________________________________

reason for adaptation ______________________ [1]

[Total: 4]
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2 Read the report about ospreys.

OSPREY NEST PROTECTED

Ospreys have laid the first eggs of the season. 
The Royal Society for the Protection of Birds 
(RSPB) will protect the nest from illegal egg 
collectors.
Last year the ospreys raised two chicks. A 
spokesman from the RSPB said this would 
help to increase the small numbers of these 
special birds in Britain.

 (a) Ospreys are birds. Scientists think birds evolved 
from reptiles.

  (i) Look at the statements.

   Which ONE is a correct statement about birds 
and reptiles?

   Put a tick (✓) in the box next to the correct 
statement.

Birds are vertebrates but reptiles are 
invertebrates.

Birds have beaks but reptiles have 
teeth.

Both birds and reptiles have gills.

Both birds and reptiles are covered 
in dry scales.

[1]
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  (ii) Scientists have used evidence from the fossil 
record to back up their ideas.

   The fossil record is incomplete.

   Write down ONE reason why it is incomplete.

 _____________________________________ [1]

 (b) When ospreys first returned to Scotland a 
conservation programme was set up to protect 
them.

  People now travel to see the ospreys.

  Suggest how the conservation programme may 
help people who live near the ospreys.

 __________________________________________

 ________________________________________ [1]

 (c) There is a large lake near the ospreys’ nest.

  Some fishermen who use the lake do NOT want 
the ospreys to be protected.

  Suggest why.

 __________________________________________

 ________________________________________ [1]

[Total: 4]
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3 Look at the graph.

 It shows the number of salmon caught in the river 
Wye between 1956 and 2008.
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 (a) In 1988 there were 6500 salmon caught in the river 
Wye.

  In 2009 the catch was only 20 % of that caught in 
1988.

  Calculate the number of fish caught in 2009.

 __________________________________________

 __________________________________________

answer ______________________ [2]

 (b) The change in numbers is thought to be due to an 
increase of sulfur dioxide in the air.

  (i) Increased amounts of sulfur dioxide cause one 
type of pollution. 

   Write down the name of this pollution.

 _____________________________________ [1]

  (ii) Since 2002, lime has been added to the river to 
reduce the effect of sulfur dioxide pollution.

   Is there enough evidence on the graph to show 
that adding lime has been successful? 

   Give a reason for your answer.

answer ______________________

reason  _________________________________

 _____________________________________ [1]
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 (c) In 2002, scientists monitored the amount of 
pollution in a river.

  They used stonefly larvae as an indicator species.

  Stonefly larvae are very active and use gills to 
take in oxygen.

  Scientists counted the number of stonefly larvae 
in water samples taken from different places along 
the river.

  The table shows the results.

place
along

the river

number of stonefly
larvae in each
3 litre sample

A 4

B 5

C 4

D 2

E 0

  Each sample of water had a volume of three litres.

  The scientists suggested the average population 
of stonefly larvae in the river was 1 per litre. 

  Suggest ONE reason why they might be wrong.

 __________________________________________

 ________________________________________ [1]
[Total: 5]
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4 Read the information about rats.

Two species of rat living in Britain are the 
brown rat (Rattus norvegicus ) and the black rat 
(Rattus rattus ).

Fleas living on black rats caused the plague of 
1665. 

There were no brown rats in Britain until the 
1720s.

Black rats are now one of the rarest mammals 
in Britain.

Brown rats have increased in number to around 
80 million.

In the past, warfarin was used successfully to 
reduce the rat population.

Now warfarin is no longer as effective so other 
methods of control are used.

 (a) Rattus rattus  is the scientific name for the black 
rat.

  How do scientists describe this way of using two 
words to name a species?

 ________________________________________ [1]
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 (b) Natural selection has led to a change in the way 
we control the rat population.

  (i) Explain

      •  why warfarin was used to control the rat 
population in the past

      • why warfarin is no longer effective

      •  how Darwin would explain the change in 
effectiveness of warfarin.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [4]

  (ii) Lamarck would have given a different 
explanation to Darwin.

   Write down ONE way in which Lamarck’s 
explanation would be different.  

 _______________________________________

 _____________________________________ [1]
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 (c) When Darwin first suggested his theory of natural 
selection many people objected to it because of 
their religious beliefs. 

  Write down ONE other reason why people 
objected. 

 __________________________________________

 ________________________________________ [1]

[Total: 7]



14

SECTION B – MODULE C2

5 This question is about building materials.

 (a) Cement is made using limestone.

  The chemical name for limestone is calcium 
carbonate.

  When calcium carbonate is heated, carbon dioxide 
and calcium oxide are made.

  (i) Write down the WORD equation for this 
reaction.

 _____________________________________ [1]

  (ii) This reaction is an example of THERMAL 
DECOMPOSITION.

   What is meant by thermal decomposition?

 _______________________________________

 _____________________________________ [1]
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 (b) Concrete is a building material made from cement.

  Reinforced concrete has a solid steel support 
inside the concrete.

  Reinforced concrete is a BETTER construction 
material than non-reinforced concrete.

  Explain why. Use ideas about the properties of 
steel and concrete.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 4]
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6 Hilary and Jeff investigate the reaction between 
marble chips and hydrochloric acid.

 Carbon dioxide is given off during the reaction.

 Look at the apparatus they use.

hydrochloric 
acid

flask

cotton wool

marble chips

balance

 Hilary and Jeff measure the total mass of the reaction 
mixture every minute.

 Hilary and Jeff do the experiment again.

 They use the same volume of acid and the same 
amount of marble chips.

 This time they use POWDERED marble chips.

 After each measurement they work out the total mass 
of carbon dioxide given off.
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 Look at the graph. It shows their results from both 
experiments.
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 (a) Look at the line for LARGE marble chips.

  Calculate the total mass of carbon dioxide given 
off between 1 minute and 2 minutes. 

 __________________________________________

answer ___________________ g  [1]

 (b) Look at the line for the POWDERED marble chips.

  How long does it take for the reaction to finish?

____________________ minutes  [1]

 (c) (i) The reaction using powdered marble chips is 
faster than the reaction using large chips.

   How can you tell from the TWO LINES?

 _______________________________________

 _____________________________________ [1]

  (ii) Explain why the reaction is faster using 
POWDERED marble chips.

   Use ideas about particles.

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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 (d) Look at the line for the LARGE marble chips.

  The rate of reaction during the first half minute 
can be calculated using the equation

rate  =  total mass of carbon dioxide produced
time in minutes

  Calculate the rate of reaction during the first half 
minute for the LARGE chips. 

 __________________________________________

rate = ___________________ g / minute [1]

[Total: 6]
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7 This question is about tectonic plates.

 (a) In 1906 there was a major earthquake in San 
Francisco.

  The earthquake was caused by the movement of 
tectonic plates.

  (i) There are two types of tectonic plates.

   Write down the names of the two TYPES of 
plates.

1  ______________________________________

2  ____________________________________ [1]

  (ii) Use a fully labelled diagram to explain how 
tectonic plates move.

 _______________________________________

 _____________________________________ [2]
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 (b) Volcanoes occur at plate boundaries.

  When a volcano erupts, molten rock comes out 
and solidifies as igneous rock.

  Some igneous rocks contain large crystals and 
others contain small crystals.

  Explain why.

 __________________________________________

 ________________________________________ [1]

[Total: 4]
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8 This question is about the composition of the air.

 Look at the table.

 It lists the percentages of three gases in clean air.

gas percentage %

nitrogen 78

oxygen 21

carbon dioxide 0.035

 These percentages do not change very much. This is 
mainly due to the carbon cycle.

 (a) Look at the diagram, it shows part of a simple 
carbon cycle.

CARBON DIOXIDE
IN THE AIR

PLANTS FUELS ANIMALS

RESPIRATION

uses up
oxygen

___________ ___________ ___________

uses up
oxygen

uses up
oxygen

makes
oxygen
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  Respiration by plants uses up oxygen and makes 
carbon dioxide.  

  Complete each box by writing in the name of the 
correct process.

  Choose from the following words.

    COMBUSTION

    PHOTOSYNTHESIS

    RESPIRATION
 [2]

 (b) Exhaust gases from a car contain carbon 
monoxide and oxides of nitrogen.

  Cars are fitted with a catalytic converter.

  The catalytic converter changes carbon monoxide, 
CO, and nitrogen monoxide, NO, into nitrogen, N2, 
and carbon dioxide.

  Write down the BALANCED SYMBOL equation for 
this reaction.

 ________________________________________ [2]

[Total: 4]
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9 This question is about paints.

 Louise paints the wooden window frames in her 
house.

 She uses oil based paint.

 Oil based paints contain a pigment mixed in the oil 
and a solvent that dissolves the oil.

 How does the oil paint DRY?

 Describe what happens to the solvent and the oil.

solvent  _______________________________________

 _____________________________________________

oil  ___________________________________________

 ___________________________________________ [2]

[Total: 2]
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SECTION C – MODULE P2

10 This question is about ways of producing electricity.

 (a) Carlos has solar powered lamps in his garden.

  Energy from the Sun is absorbed by photocells 
and stored in a battery.

  The battery then supplies the solar lamps with 
energy when it is dark.

  Write down two ADVANTAGES of using photocells.

1  _________________________________________

 __________________________________________

2  _________________________________________

 ________________________________________ [2]



28

 (b) Carlos sets up this circuit. It is a type of 
GENERATOR.

  It is a different way of producing electricity.

A

ammeter

circuit

iron core

magnet
SN

  When Carlos moves 

    • the magnet towards the coil 

    or 

    • the coil towards the magnet

  a current is produced in the circuit.

  The iron core increases the current in the circuit.

  Write down one OTHER thing that Carlos could do 
to INCREASE the current in the circuit.

 ________________________________________ [1]
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 (c) Carlos removes the ammeter. It is replaced with a 
cathode ray oscilloscope (CRO).

  The magnet is moved steadily towards and away 
from the coil.  

  Alternating current (AC) is produced. 

  The pattern on the screen of the CRO looks like 
this.

B D

E

C

A
0

voltage

time

  (i) Where does the current START to move in the 
opposite direction?

   Choose from       A       B       C       D       E

   answer _____________  [1]

  (ii) Which letter represents ONE COMPLETE 
CYCLE of AC?

   Choose from       A       B       C       D       E

   answer _____________  [1]

[Total: 5]
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11 Jake investigates the POWER of a light bulb.

 He measures the current and voltage for a light bulb. 

 Look at his results. 

   current  =  1.5 amps (A)

   voltage  =  12 volts (V)

 Calculate the power of the light bulb.

 The equations on page 3 may help you.

 _____________________________________________

 _____________________________________________

 _____________________________________________

answer  ____________________________  watts (W) [2]

[Total: 2]
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12 The Moon is close to our planet, the Earth. 

 Together they are called the Earth-Moon system.

 There are many theories about how the Earth-Moon 
system was made.

 Some scientists think that the Earth-Moon system 
was made when another planet came towards the ‘old’ 
planet Earth.

 (a) Describe how the Earth-Moon system could have 
been made in this way.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (b)  What evidence suggests that the Earth-Moon 
system was made in this way?

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 4]
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13 This question is about nuclear power and nuclear 
radiation.

 Two scientists are talking.

 Sharon:
 “You have to be very careful when handling 

radioactive materials.”

 Gary:
 “Radioactive waste is dangerous. It can only be 

disposed of in certain ways.”

 Both scientists are correct.

 (a) Gary disposes of radioactive waste safely.

  Write down TWO ways in which he can do this. 

1  _________________________________________

 __________________________________________

2  _________________________________________

 ________________________________________ [2]

 (b) One problem in dealing with radioactive waste is 
the level of radioactivity given off by the waste 
now and in the future.  

  Explain why this is a problem.

 __________________________________________

 ________________________________________ [1]

[Total: 3]
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14 This question is about the Universe.

 (a) Complete the sentences about our Solar System 
and beyond.

  The Earth is one of the _______________________ 
  in the Solar System.

  The Sun is at the centre of our Solar System.

  The Solar System is just a tiny part of the Milky 
Way. 

  The Milky Way is an example of a 

  _______________________ .

  There may be an object near the centre of the 
Milky Way from which light cannot escape.

  If not even light can escape from an object it is 

  called a _______________________ .
[2]
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 (b) A star like our Sun takes millions of years to form.

  The birth of a star can be described using the 
statements below.   

  They are NOT in the correct order.

GRAVITY MAKES DUST PARTICLES SPIRAL TOGETHER

THERMONUCLEAR FUSION TAKES PLACE

MAIN SEQUENCE STAR FORMS

PROTOSTAR FORMS

TEMPERATURE BECOMES VERY HIGH

DUST AND GAS CLOUDS FORM
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  Put the statements in the correct order.

  Write each statement in the correct box below.

  Two have been done for you.

protostar formed

temperature becomes very high

1

2

3

4

5

6

ORDER

[2]
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 (c) The asteroid belt is between the planets Jupiter 
and Mars.

ASTEROID 
BELT

Sun

(Orbits drawn approximately to scale)

Jupiter

Earth

Mars
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  Use the diagram to help you complete the 
following sentences about the asteroids.

  Some of the asteroids in the asteroid belt clump 
together.

  The huge ______________________ force from 

  ______________________ pulls them apart.

  This stops the formation of another 

  ______________________ between Mars and

  ______________________ . 
[2]

[Total: 6]

END OF QUESTION PAPER



38

BLANK PAGE



39

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content 
that it uses in its assessment materials.  OCR has attempted to identify and 
contact all copyright holders whose work is used in this paper.  To avoid the 
issue of disclosure of answer-related information to candidates, all copyright 
acknowledgements are reproduced in the OCR Copyright Acknowledgements 
Booklet.  This is produced for each series of examinations and is freely 
available to download from our public website (www.ocr.org.uk) after the live 
examination series.
If OCR has unwittingly failed to correctly acknowledge or clear any 
third-party content in this assessment material, OCR will be happy to correct 
its mistake at the earliest possible opportunity.
For queries or further information please contact the Copyright Team, First 
Floor, 9 Hills Road, Cambridge CB2 1GE. 
OCR is part of the Cambridge Assessment Group; Cambridge Assessment 
is the brand name of University of Cambridge Local Examinations Syndicate 
(UCLES), which is itself a department of the University of Cambridge.



40

Th
e 

Pe
ri

od
ic

 T
ab

le
 o

f 
th

e 
El

em
en

ts

* 
T

he
 l

an
th

an
oi

ds
 (

at
om

ic
 n

um
be

rs
 5

8-
71

) 
an

d 
th

e 
ac

ti
no

id
s 

(a
to

m
ic

 n
um

be
rs

 9
0-

10
3)

 h
av

e 
be

en
 o

m
it

te
d.

Th
e 

re
la

ti
ve

 a
to

m
ic

 m
as

se
s 

of
 c

op
pe

r 
an

d 
ch

lo
ri

ne
 h

av
e 

no
t 

be
en

 r
ou

nd
ed

 t
o 

th
e 

ne
ar

es
t 

w
ho

le
 n

um
be

r.

1
2

3
4

5
6

7
0

Ke
y

1 H
hy

dr
og

en

1

4 H
e

he
liu

m

2

7 Li
lit

hi
um 3

9 Be
be

ry
lli

um

4

re
la

ti
ve

 a
to

m
ic

 m
as

s
at

om
ic

 s
ym

bo
l

na
m

e

at
om

ic
 (

pr
ot

on
) 

nu
m

be
r

11 B
bo

ro
n

5

12 C
ca

rb
on 6

14 N
ni

tr
og

en

7

16 O
ox

yg
en 8

19 F
fl

uo
ri

ne

9

20 N
e

ne
on 10

23 N
a

so
di

um

11

24 M
g

m
ag

ne
si

um

12

27 A
l

al
um

in
iu

m

13

28 Si
si

lic
on

14

31 P
ph

os
ph

or
us

15

32 S
su

lf
ur

16

35
.5 Cl

ch
lo

ri
ne

17

40 A
r

ar
go

n

18

39 K
po

ta
ss

iu
m

19

40 Ca
ca

lc
iu

m

20

45 Sc
sc

an
di

um

21

48 Ti
ti

ta
ni

um

22

51 V
va

na
di

um

23

52 Cr
ch

ro
m

iu
m

24

55 M
n

m
an

ga
ne

se

25

56 Fe ir
on 26

59 Co co
ba

lt

27

59 N
i

ni
ck

el

28

63
.5

Cu co
pp

er

29

65 Zn zi
nc 30

70 G
a

ga
lli

um

31

73 G
e

ge
rm

an
iu

m

32

75 A
s

ar
se

ni
c

33

79 Se
se

le
ni

um

34

80 Br
br

om
in

e

35

84 Kr
kr

yp
to

n

36

85 Rb
ru

bi
di

um

37

88 Sr
st

ro
nt

iu
m

38

89 Y
yt

tr
iu

m

39

91 Zr
zi

rc
on

iu
m

40

93 N
b

ni
ob

iu
m

41

96 M
o

m
ol

yb
de

nu
m

42

[9
8] Tc

te
ch

ne
ti

um

43

10
1

Ru
ru

th
en

iu
m

44

10
3

Rh
rh

od
iu

m

45

10
6

Pd
pa

lla
di

um

46

10
8

A
g

si
lv

er

47

11
2

Cd
ca

dm
iu

m

48

11
5

In
in

di
um

49

11
9

Sn ti
n 50

12
2

Sb
an

ti
m

on
y

51

12
8

Te
te

llu
ri

um

52

12
7 I

io
di

ne

53

13
1

Xe xe
no

n

54

13
3

Cs
ca

es
iu

m

55

13
7

Ba
ba

ri
um

56

13
9

La
*

la
nt

ha
nu

m

57

17
8

H
f

ha
fn

iu
m

72

18
1

Ta
ta

nt
al

um

73

18
4

W
tu

ng
st

en

74

18
6

Re
rh

en
iu

m

75

19
0

O
s

os
m

iu
m

76

19
2 Ir

ir
id

iu
m

77

19
5

Pt
pl

at
in

um

78

19
7

A
u

go
ld 79

20
1

H
g

m
er

cu
ry

80

20
4

Tl
th

al
liu

m

81

20
7

Pb le
ad 82

20
9

Bi
bi

sm
ut

h

83

[2
09

]
Po

po
lo

ni
um

84

[2
10

]
A

t
as

ta
ti

ne

85

[2
22

]
Rn ra
do

n

86

[2
23

]
Fr

fr
an

ci
um

87

[2
26

]
Ra

ra
di

um

88

[2
27

]
A

c*
ac

ti
ni

um

89

[2
61

]
Rf

ru
th

er
fo

rd
iu

m

10
4

[2
62

]
D

b
du

bn
iu

m

10
5

[2
66

]
Sg

se
ab

or
gi

um

10
6

[2
64

]
Bh

bo
hr

iu
m

10
7

[2
77

]
H

s
ha

ss
iu

m

10
8

[2
68

]
M

t
m

ei
tn

er
iu

m

10
9

[2
71

]
D

s
da

rm
st

ad
ti

um

11
0

[2
72

]
Rg

ro
en

tg
en

iu
m

11
1

El
em

en
ts

 w
it

h 
at

om
ic

 n
um

be
rs

 1
12

-1
16

 h
av

e 
be

en
 r

ep
or

te
d 

bu
t 

no
t 

fu
lly

au
th

en
ti

ca
te

d



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


