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GRADE 3: Physical processes 1 

Forces, magnets and springs 

About this unit 
This unit is the first of three units on physical 
processes for Grade 3.  

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 5 and Grade 2. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to children by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, children should already be able to 
identify the effects of forces, such as squashing, twisting and stretching, and 
know how pushes and pulls are used to make familiar objects speed up and 
slow down. 
 

Expectations 
By the end of the unit, children recognise that a force acts in a particular 
direction. They know that there are forces of attraction and repulsion 
between magnets, recognise that only certain kinds of materials are 
magnetic and state some of the ways magnets are used in everyday life. 
They recognise that a stretched or compressed spring can exert a force. 

Children who progress further know that friction is a force that opposes 
movement and that air and water resistance slow objects down. They 
calculate how fast something is moving and perform tests to show what 
shapes move best through water and air. They know that only certain metals 
can be made into magnets, that magnets have two poles and that unlike 
poles attract each other and like poles repel. They know that magnets attract 
iron but not other metals. 
 

Resources 
The main resources needed for this unit are: 
• collection of magnets and materials that are magnetic and non-magnetic 
• collection of springs and everyday objects containing springs (e.g. toys) 
• digital camera 
 

Key vocabulary and technical terms 
Children should understand, use and spell correctly: 
• force, direction, size, pushing, pulling 
• spring, compress, compressed, compression, stretch, stretched, exert 
• magnet, magnetic, attract, attraction, repulse, repulsion, materials 
• strong, strength, weak, aluminium, metal, metallic, iron, steel, plastic 

UNIT 3P.1 
11 hours 
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Standards for the unit 

11 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 3 standards 
 EXTENSION STANDARDS 

2.8.1 Know that forces are pushes and 
pulls. 

5.12.1 Know that forces are pushes and 
pulls, and that the unit of force is the 
newton. 2.8.2 Identify different effects on objects of 

forces such as squashing, twisting 
and stretching. 

5.12.2 Measure short time intervals and 
distance, and use these to calculate 
the speed of an object. 

5.12.3 Know that friction is a force that 
opposes movement and that the nature 
of the surfaces in contact influences 
the size of the frictional force … 

2.8.3 Show how forces can make familiar 
objects speed up and slow down. 

3.10.1 Know that the effects of a force depend on its direction as well as its size. 

5.12.4 Know that water and air resistance 
slow an object down when it moves 
through water or air and that the 
shape of an object affects the size of 
this resistance. 

3.10.2 Demonstrate that there are forces of attraction and repulsion between 
magnets. 

5.13.3 Know that certain metals, such as iron 
and nickel, can be made into 
magnets. 

3.10.3 Know that some metal objects are attracted to a magnet but others, such 
as aluminium cans, are not. 

3.10.4 Know that magnetic forces can act through non-metallic materials. 

5.13.4 Know that magnets have two poles 
and that unlike poles attract and like 
poles repel each other. 

5.13.5 Know that magnets attract objects that 
contain iron, but not those that contain 
other metals such as aluminium or 
copper. 

2.8.1 Know that forces are pushes and 
pulls. 

3.10.5 Give examples of some of the ways that magnets are used in everyday life. 

5.13.6 Distinguish between a metal that is 
magnetic and a metal that is 
magnetised. 

2.8.1 Know that forces are pushes and 
pulls. 

3 hours 

Size and 
direction of 
forces 
 

5 hours 

Magnets 
 

3 hours 

Springs 

2.8.2 Identify different effects on objects of 
forces such as squashing, twisting 
and stretching. 

3.10.6 Show that a stretched or a compressed spring can exert a force.  

     

Unit 3P.1 
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11 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 3 standards 
 EXTENSION STANDARDS 

2.1.1 Collect data in a systematic manner. 3.1.1 Devise a fair test or comparison and recognise when conclusions are 
justified. 

3.1.2 Make and test predictions and draw conclusions from observations and 
data. 

 

 

 2.1.5 Devise fair ways of testing 
predictions. 

3.1.3 Make systematic observations and identify patterns. 

4.1.1 Outline a simple plan, deciding what 
evidence should be collected and 
what conclusions are justified, and 
collect relevant data and make 
observations in a systematic manner. 

2.2.2 Sort objects into groups, make 
simple comparisons and identify 
trends and patterns. 

3.2.2 Display data and observations in tables.  

2.2.4 Make a display of data collected. 

3.3.1 Handle simple equipment correctly, safely and without damage to carry out 
simple experiments. 
 

4.1.2 Design a fair test by identifying key 
factors to vary. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask children to place the word ‘forces’ in the middle of a piece of paper and then write phrases 
or words to link to the word ‘forces’, making a concept map. Challenge children to write the link 
between the new words and the word ‘forces’. This activity could be carried out either by 
individuals or by a whole class.  

Save the concept map and at the end of the topic ask children to create another one and 
compare the before and after concept maps. 

Concept maps are a useful way of eliciting 
children’s understanding about a topic. They 
help the teacher to know what children know 
and understand, and can also provide a useful 
starting point for a new topic. 

 

 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

In a PE lesson, get children to form pairs and give them different kinds of small apparatus 
(e.g. footballs, bats and balls, bean bags, small sponge balls). 

Tell one child in each pair to instruct the other to throw, kick or bat a ball. The instructions must 
relate to the size and direction of the force to be used; for example, the child might say ‘big push 
force to the left’ or ‘small push force backwards’.  

Tell children to kick a ball round series of obstacles to get to the end of a course. Ask them to 
think about the forces involved – make sure they are aware that they are changing the size and 
direction of the forces that they use. 

During the lesson ask children to demonstrate to 
the rest of the class and explain which forces 
were being used, or ask the rest of the class 
which forces they saw being used. 

 

3 hours 

Size and direction of 
forces 
Know that the effects of a 
force depend on its direction 
as well as its size. 

 

Ask children to make a simple game involving forces (e.g. a football board game in which the 
player has to get a table tennis ball into the net from different positions, using different size 
forces and changing the direction of forces, or a game in which players have to blow a table 
tennis ball around an obstacle course, using different size forces and changing the direction of 
the forces to make the ball change direction). 
 

It is important that children can explain the 
forces in action in their games. This is a good 
opportunity for children to develop 
communication skills and explain to other 
children how their games work. 

 

Unit 3P.1 

makes things 
move 

push 

force 

pull 
is a 
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Objectives Possible teaching activities Notes School resources 

Give children a variety of magnets of different shapes and sizes (e.g. bar, horseshoe and 
circular). Allow them to explore using the magnets to find out what they do and what happens 
when they put them close to different objects made from magnetic and non-magnetic materials.  

Tell children that you would like them to think about what they are learning about magnets as 
they explore them. Explain that you will ask them to share what they have learned about 
magnets with the rest of the class at the end of the session. Ask questions such as: 
• What have you found out about magnets? 
• What do you know now that you did not know at the beginning of the activity? 
• How many different things have you found out? 
• What is the most interesting thing you have found out about magnets? 

Explain that if a material is ‘pulled’ towards the magnet, we say that the material is attracted to 
the magnet. Materials that are attracted to magnets are called magnetic. 

Ask children to place two magnets together so that they can feel the magnets pushing against 
each other (repulsion) and pulling towards each other (attraction). 

Safety: Make sure that metal objects do not 
have sharp edges and are safe to use. 

Magnets can lose their magnetism if banged, 
dropped and knocked about. Make sure children 
know that they should handle magnets with care. 

Make sure that the magnets include some that are 
much stronger than the others. 

Create a class Big Book on Magnets in which 
children can write about what they have found out, 
draw pictures of magnets, and place digital 
photographs of magnets and their activities. 

It is important to focus on key words and teach 
children scientific terms such as magnetic. 

Children often misunderstand the word 
magnetised – which is a material that acts as a 
magnet. 

 

Give children small paper circles, a magnet and something to use to stick the paper to objects. 
Ask them to go around the room and test materials with their magnet. Tell them to stick a paper 
circle on each material that they test and to draw a face on the circle – a smiley face for 
magnetic and a frown face for non-magnetic. 

When children have completed this activity, use their results from around the classroom to talk 
about magnetic and non-magnetic materials and make generalisations about different materials. 

Many children think that all metals are attracted 
to magnets. Make sure that a range of metals 
are available to use to challenge this idea. It is 
mainly iron and some iron alloys that are 
attracted to a magnet. Aluminium cans are not 
magnetic. 'Tins' that are not made from 
aluminium but are largely made of iron are 
magnetic.  

 

5 hours 

Magnets 
Demonstrate that there are 
forces of attraction and 
repulsion between magnets. 

Know that some metal 
objects are attracted to a 
magnet but others, such as 
aluminium cans, are not. 

Know that magnetic forces 
can act through non-metallic 
materials. 

Give examples of some of 
the ways that magnets are 
used in everyday life. 

Devise a fair test or 
comparison and recognise 
when conclusions are 
justified. 

Give children a collection of materials found around the classroom. Ask them to suggest which 
materials are magnetic and how they can find out whether they are right. Ask children to create 
their own table to record their results or give them a simple table like the one below to complete. 
 

Object  Guess 

(magnetic or non-magnetic) 

Result 

(magnetic or non-magnetic) 

  

 

 

 

When they have completed their table, ask children to look at their results and make a 
generalisation about what kinds of material the magnet attracts and what kinds of material the 
magnet does not attract. 

Ask children to sort the list into magnetic and non-magnetic materials. 

Enquiry skills 3.1.2, 3.1.3, 3.2.2  

 

Ask children to make their own collection of materials from around the classroom or from home 
and to test and classify them, recording their results in a table. 

Ask children to find out whether it makes any difference which end of the magnet is used to 
attract materials 

 
 
Some children think that only one end or one 
part of a magnet works. This activity helps to 
challenge such ideas. 
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Objectives Possible teaching activities Notes School resources 

This activity provides an opportunity for children to carry out a fair test. Give children several 
magnets of different shapes and sizes and ask them to find out which one is the strongest. Ask 
them to think about what they could do to answer the question. Ask them to share their ideas 
with each other. They might suggest some of the following: 
• use paper clips and see how many paper clips each magnet picks up; 
• use metal masses (weights) and find out how many each magnet can pull along a table top; 
• see how close a magnet has to be before it attracts a metal object to it. 

Challenge children to explain: 
• what equipment they will need; 
• how they will make their test fair; 
• what they will measure; 
• what their results tell them; 
• their conclusions, using their results (e.g. the round magnet picked up 15 paper clips so it 

was strongest; the bar magnet picked up only 2 paperclips so it was the weakest). 

In this activity concentrate on those aspects of 
scientific enquiry that are highlighted in the 
learning outcomes. 

Children often think that big magnets are 
stronger, this is not necessarily so. However, 
children will often stay with long-held beliefs, so 
you need to challenge them to use their results 
to back up their ideas. 

Enquiry skills 3.1.1, 3.1.2, 3.2.2 

 

Give children a magnet and a variety of materials (e.g. card, fabric, aluminium foil, thin wood, 
water). Challenge them to find out whether their magnet works through each of the materials. 
Ask them to explain what they will do and how they will record their results and share them with 
other people in the class. 

Then challenge children to find out what is the thickest material that their magnet will work 
through. Does their magnet work through the same thickness in all of the materials? For 
example, 1 cm of fabric and 1 cm of wood? 

Some children think that magnets will not work 
through different materials. This activity is 
designed to challenge this idea. 

ICT opportunity: Children could use the digital 
camera to take photographs of their activity. Add 
these to the class Big Book on Magnets. 

Enquiry skills 3.1.1, 3.1.2, 3.2.2 

 

Ask children to think about where magnets are used in everyday life. Ask them to find out where 
magnets are used at home and to draw any objects that contain magnets and bring their 
drawings back to school to share with the class.  

Explain to children that they must take care 
when using something brought in by another 
child. 

 

Ask children to bring objects with magnets from home to make a class collection. They could bring: 
• fridge magnets; 
• purses or handbags with magnetic clips; 
• magnetic games; 
• magnetic toys; 
• screwdrivers that are magnetic. 

Place the collection on a table for children to look at and explore.  

  

Look at different magnetic games with children. Ask them to explain how each of the magnetic 
games works, and to think about which part of the game is a magnet and where magnetic materials 
are used in the game. Challenge children, in pairs, to design and make their own magnet game.  

You could use any magnetic games that 
children have brought in from home for the 
collection of objects containing magnets. 

 

Ask children to bring in fridge magnets and look at how they are made. Challenge children to 
make their own fridge magnets, using card, thin wood, plastic or modelling clay. Tell them to 
design their fridge magnet on paper first and then make it.  

Display children’s fridge magnets on a magnetic board or a magnetic tray. 
 

Some science equipment suppliers sell packs of 
small magnets that can be glued onto card, 
wood and plastic. 
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Objectives Possible teaching activities Notes School resources 

Show children a collection of springs and elastic bands. Allow them to experience handling 
springs and elastic bands, stretching and compressing them. Ask them to think about what 
kinds of forces they are using when they stretch a spring or elastic band (pull force) and 
compress a spring (push force). Ask them to think about and describe what they can feel when 
they stretch or compress a spring and when they stretch an elastic band. 

Teach children the words stretch and compress. Discuss the following ideas about the forces in 
action when a spring is compressed and stretched or an elastic band is stretched: 
• when a spring is stretched, it exerts a force in the opposite direction (a pull-back force) on 

whatever is stretching it; 
• when an elastic band is stretched it exerts a pull-back force on whatever is stretching it  
• when a spring is compressed, it exerts a push-back force on whatever is compressing it. 

Safety: Warn children that they need to be 
careful when using springs and stretching elastic 
bands.  
 
 

Encourage children to use appropriate scientific 
language when they are describing stretching 
and compressing. For example, ‘When I stretch 
a spring I can feel a pull force on my hand and 
when I compress a spring I can feel a push force 
against my hand.’ 

 

Ask children to think about where they have seen springs in use in everyday life. Make a list of 
examples of where springs are used at school or at home. Children might suggest, for example, 
toys, mattress, chair, pens and stapler. 

Create a table-top collection of objects that contain springs. 

Make a collection of elastic items, including elastic bands and dressmaking elastic. 

 

 

Make sure children understand that materials 
that are termed elastic are able to be stretched 
and then return back to their original shape. 

 

Give children a collection of different springs and tell them they have to answer the question 
‘Which spring is the stretchiest?’ Ask children the following questions to make them think about 
how they would test the springs: 
• What will you do? 
• What equipment will you need? 
• How will you keep your test fair? 
• How will you make sure your test is safe? 
• What will you measure? 
• How will you record your results? 
• What will your table look like? 
• Which spring do you predict will be the stretchiest? Why do you think this? 

This activity can be planned as a whole class session – take ideas from children and put them 
on the board or OHP. 

This activity provides a good opportunity for 
children to carry out a fair test investigation. 

Some children will require support in thinking 
through the process, measuring and recording 
results. 

Safety: Make sure that children have discussed 
how to carry out their investigation safely. 

Encourage children to make comparative 
statements when explaining their results; for 
example, ‘When we put the mass (weight) on 
the spring it stretched x cm’; ‘The stronger spring 
stretched the least, the weaker spring stretched 
the most’. 

 

3 hours 

Springs 
Show that a stretched or a 
compressed spring can exert 
a force. 

Devise a fair test or 
comparison and recognise 
when conclusions are 
justified. 

Make systematic 
observations and identify 
patterns. 

Display data and 
observations in tables. 

Handle simple equipment 
correctly, safely and without 
damage to carry out simple 
experiments. 

Once the fair test investigation has been planned, ask children to work in groups to carry it out. 

Children might decide to hang the springs vertically and attach a mass (same size) on the end 
of each spring and measure how far the spring stretches. When children have completed their 
activity and collected their results (data), ask the following questions: 
• What is the pattern in your results?  
• Was your prediction correct? How do you know? 
• Which spring was the stretchiest? 
• What effect does attaching a mass (weight) have on the spring? 
• What forces are in action? Describe them. 

The idea that stronger springs will be harder to 
stretch because they have a bigger pull-back 
force can be difficult for children to understand. 

Enquiry skills 3.1.1–3.1.3, 3.2.2, 3.3.1 
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Objectives Possible teaching activities Notes School resources 

Give children an elastic band each and ask them to stretch it using different forces: a small pull 
force, a medium pull force and a big pull force. Challenge to them to use scientific vocabulary to 
describe what happens to the elastic band. 

Discuss the idea of catapults and how a catapult works. 

Safety: Warn children about the dangers of 
letting elastic bands go and tell them that they 
should not flick or ‘fire’ elastic bands in the 
classroom since they could injure their friends. 

 

Show children a ‘car catapult machine’. Challenge them to use their understanding of forces to 
explain how they think it works. 

Challenge children to think about ‘How would the amount of stretch of the catapult affect how 
far the car travels?’ Ask them how they would test their idea and what they would do. Use 
similar questions to those in the previous activity to reinforce how they plan a simple fair test. 
• What will you do?  
• What equipment will you need? 
• How will you keep your test fair? 
• What will you measure? 
• How will you record your results? What will your table look like? 
• Which spring do you predict will be the stretchiest? Why do you think this? 

A ‘car catapult machine’ is very easily made. It is 
a flat board with an elastic band stretched 
between two nails at one end. 

This activity gives children the opportunity to 
carry out a whole investigation. It may be helpful 
to concentrate on the aspects of investigation 
highlighted in the learning objectives. 

Enquiry skills 3.1.1–3.1.3, 3.2.2, 3.3.1 

 

 

This activity can be planned in a whole class session – take ideas from children and put them 
on the board or OHP. 

Once the fair test investigation has been planned, ask children to work in groups to carry it out. 

Children might decide to measure how far the elastic is stretched and how far the car travels. 
They should record their results in a table like the one below. 
 

Distance elastic band is stretched Distance the car travels 

  

 
 

When children have completed their activity and collected their results (data), ask them to make 
comparisons, for example ‘When I used a big force the car went further.’ Ask children to identify 
patterns in their data, for example ‘The more you stretch the elastic band, the further the car will go.’

Challenge children to explain the forces in action in this activity, for example ‘The more I 
stretched the elastic band the bigger the pull force I had to use. When I pulled the elastic band 
x cm, the car went further because the elastic band was pushing it more.’ 
 

 
 
 
 
 
 

 
 

Data handling is an important aspect of science, 
and time should be allowed for children to 
explain their results. 

Do not ask children to produce a graph from 
their table of results in this activity because a 
line graph would be required, which is not 
appropriate at this level. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Fold your paper in half. In one half, draw a picture showing forces in action. Show a force being 
used to change the direction of something. Write a sentence explaining the force underneath 
your picture. 

In the other half of the paper, draw a picture where a big force or a small force is being used. 
Write a sentence explaining the force underneath your picture. 

Give children a blank piece of paper to draw on. 
If any children have language difficulties and are 
unable to write a sentence, ask them to say the 
sentence and scribe what they say. 

 

There are some objects in a box. 

Which objects will the magnet attract? Write your answers in the table. 
 

Object  Is attracted Is not attracted 

   

 

 

 

 

 
 

Give children a box containing several objects, 
some of which will be attracted by the magnet 
and some of which will not. For example: 
• wooden pencil; 
• steel key; 
• copper wire; 
• cardboard box; 
• iron nail. 

If any children are unable to complete the table, 
ask them to sort the objects into two different 
sets. 

 

 

Assessment 
Set up activities that allow 
children to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
to do at home. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Children tested the strength of three magnets by finding out how many steel paper clips each 
magnet held. They recorded their results. 
 

Magnet Number of paper clips 

Horseshoe 6 

Bar 14 

Round 18 
 

Look at the results in the table. 

Which is the strongest magnet? How do you know? 

Which is the weakest magnet? How do you know? 
 

If any children have reading difficulties, read the 
questions and information to them and allow 
them to answer orally. 

 

 

 

Unit 3P.1 



240  |  Qatar science scheme of work  |  Grade 3  |  Unit 3P.1  |  Physical processes 1 © Education Institute 2005 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


