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GRADE 10A: Physics 2 

Mechanics and kinematics 

About this unit 
This unit is the second of seven units on physics 
for Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of physics lessons. 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 your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 11A and Grade 7. 

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

Introduce the unit to students 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 
world applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
calculate speed from measurements of distances and time intervals. They 
should know that forces can change the speed and direction of motion and 
can produce deformation. They should also know the effects of air 
resistance, water resistance and friction, and be able to represent forces 
diagrammatically using arrows. 
 

Expectations 
By the end of the unit, students understand, manipulate and represent 
graphically the concepts of displacement, speed, velocity and acceleration to 
solve problems related to moving objects. They know that a force can cause 
a change in velocity or shape of an object, resolve multiple forces acting on 
an object and distinguish between dynamic and static friction. 

Students who progress further derive equations that represent uniformly 
accelerated linear motion and use them to solve problems. They know that 
the horizontal and vertical components of projectile motion are independent 
of one another. They identify factors affecting friction and use the static and 
dynamic coefficients of friction. 
 

Resources 
The main resources needed for this unit are: 
• dynamics trolleys, ticker timers and/or light gates 
• motion sensor and associated software for graphical display on a PC 
• equipment for digital multiflash photography and/or video camera and 

video monitor with freeze-frame 
• ‘monkey and hunter’ demonstration 
• forcemeters and hanger masses (and forces board if available) 
• expendable springs and elastic bands 
• boards with various surfaces (e.g. wood, laminate, sandpaper) 
• wooden blocks 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• terms relating to kinematics: displacement, speed, velocity, acceleration 
• terms relating to mechanics: force, deformation, equilibrium, resultant, 

friction, viscous, static, dynamic, coefficient 

UNIT 10AP.2 
8 hours 
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Standards for the unit 

8 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 10 standards 

EXTENSION STANDARDS 

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

10A.26.1 Understand the concepts of displacement, speed, velocity and acceleration, 
represent them graphically and interpret graphs that represent them. 

 10A.26.2 Derive, from the definitions of velocity and acceleration, equations that 
represent uniformly accelerated motion in a straight line and use them to 
solve problems relating to the motion of objects under uniform acceleration. 

11A.26.1 State Newton’s laws of motion and 
apply them to real situations. 

7.16.2 Give and explain everyday examples 
of how forces can cause stationary 
objects to move and can change the 
speed and direction of an object that 
is already moving. 

11A.26.2 … Understand and use the 
relationship F = ma. 

7.16.3 Give and explain everyday examples 
of how forces can cause objects to 
change shape.  

11A.26.4 Distinguish between mass and weight. 

7.16.4 Know that more than one force is 
acting on an object that is resting on 
the floor and know that these forces 
are balanced so that the object is 
stationary. 

10A.26.3 Know that a force acting on an object can cause deformation or velocity 
change. 

 

11A.26.5 Know the principle of conservation of 
momentum and apply it to elastic and 
inelastic collisions and explosions 
involving two bodies in one dimension. 

7.16.5 Represent the forces acting on an 
object diagrammatically using arrows 
that show direction and magnitude. 

10A.26.4 Identify forces acting on a body, determine resultants, resolve forces into 
components and use the vector triangle to represent forces in equilibrium. 

11A.26.7 Describe and apply the moment of a 
force and the torque of a couple, and 
apply the principle of moments to a 
system in equilibrium. 

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. Distinguish between dynamic 
and static friction.  

10A.26.5 Show a qualitative knowledge of frictional forces and viscous forces, 
including air and water resistance, and distinguish between static and 
dynamic friction. 

4 hours 

Motion 
 

2 hours 

Forces and their 
effects 
 

2 hours 

Frictional and 
viscous forces 

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.  
 

10A.26.6 Identify factors affecting friction and use the concepts of static and dynamic 
coefficients of friction. 

 

Unit 10AP.2 
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Activities 

Objectives Possible teaching and learning activities Notes School resources 

Speed, velocity and displacement 
Use several short oral questions to review students’ prior knowledge and understanding of 
speed and hence establish the relationship between average speed, distance travelled and 
time taken. 

Explain the format of units used for speed (i.e. ‘unit of distance/unit of time’). Establish that 
the SI unit is m s–1 but other units are widely used (e.g. km h–1).  

Introduce definitions of displacement and velocity as distance and speed, respectively, in a 
given direction. Point out that they are examples of vector quantities, whereas distance and 
speed are scalars. Distinguish between the quantities using simple examples. 

 

 
Examples of suitable questions are: 
• ‘If I drive for 2 hours at 40 kilometres per hour, how 

far do I travel?’ 
• ‘If you run for 30 seconds at 5 metres per second, 

how far do you go?’ 

To give students further practice with speed calculations, 
use real data (e.g. Olympic sporting records). 

Suitable examples of vectors and scalars include: 
• walking 3 km east then 2 km west results in a distance 

of 5 km, but overall displacement of 1 km east; 
• cars driving at 50 km h–1 north and 50 km h–1 east, 

have the same speed but different velocities. 

This activity also relates to Standards 10A.25.1 and 
10A.25.4. 

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

 

Use light gates or ticker-timers to measure the average speed of a dynamics trolley over a 
complete ‘journey’ along a straight line and to find its speed during successive small time 
intervals. Allow each pair or small group of students to experience using the apparatus and 
generate their own results.  

If using ticker-timers, each student can produce a 
record of their own motion walking across the room. 

 

Motion graphs, velocity and acceleration 
Discuss with the class how graphs can be used to represent motion in one dimension. 
Illustrate with simple examples showing graphs of velocity and displacement versus time for 
cases of uniform velocity and uniform acceleration. 

Discuss some examples of motion at constant speed to establish that the displacement is 
equal to the area under a velocity–time graph.  

  

4 hours 

Motion 
Understand the concepts of 
displacement, speed, velocity 
and acceleration, represent 
them graphically and interpret 
graphs that represent them. 

Derive, from the definitions of 
velocity and acceleration, 
equations that represent 
uniformly accelerated motion 
in a straight line and use 
them to solve problems 
relating to the motion of 
objects under uniform 
acceleration. 

Display three linear velocity–time graphs with different gradients on the board or OHP. Ask 
students which shows the greatest increase in velocity in a given time (the steepest) and 
which the smallest velocity increase in a given time. 

Introduce the term acceleration as a measure of the rate of change of velocity and explain 
the units used, i.e. units of speed/units of time, hence SI units m s–2. Discuss the meaning of 
a negative acceleration.  

This activity also relates to Standard 10A.25.1.  

Unit 10AP.2 
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Objectives Possible teaching and learning activities Notes School resources 

Provide several velocity–time and displacement–time graphs and ask students to describe 
the motion in words as fully as possible. Ask them to sketch the shapes of velocity–time 
graphs from a verbal description. Divide students into pairs (or two teams) and get them to 
challenge one another either to describe or to sketch a graph. 

Use a PC and motion sensor to produce graphs of students’ own movement towards or 
away from the sensor. Ask individual students to produce graphs of a predetermined shape, 
and encourage other students to contribute their advice, e.g. ‘walk forward slowly; now stop’.  

Start with some fairly simple straight-line graphs 
(e.g. motion at 3 m s–1 for 2 s, then an acceleration of 
1 m s–2 for a further 2 s). If students become proficient, 
introduce curved graphs and graphs with a negative 
gradient. Some graphs for this activity could be 
generated from students’ own measurements (above) 
using ticker-timers or light gates. 

ICT opportunity: Use of motion sensors. 

 

Deriving equations of motion 
Recall the earlier discussion of speed and introduce the equation s = ut relating 
displacement s to (constant) speed u and time interval t. 

Similarly, from the definition of acceleration, establish that calculations involving velocity, 
acceleration and time can be expressed using a = (v – u)/t. 

Display a velocity–time graph showing motion from initial speed u with uniform acceleration. 
Recall that the displacement can be found from the area under such a graph and establish 
that the relevant area is that of a rectangle with base t and height u, plus that of a triangle 
with base t and height v – u = at. Hence s = ut + ½at2. 

Demonstrate how these equations can be combined algebraically to eliminate t, and hence 
show that v2 = u2 + 2as. 

Provide plenty of examples that allow students to practise rearranging and using these 
equations. 

Most students will benefit from examples using 
numerical values before progressing to the algebraic 
derivation of these equations. 

Standard notation: 
• s is displacement; 
• u is initial velocity; 
• v is final velocity; 
• t is time interval; 
• a is acceleration. 

 

 

 

Acceleration due to gravity 
Use multiflash digital photography or freeze-frame video to study the motion of a free-falling 
object. Discuss with students various methods of determining its vertical acceleration. 
1 To find initial and final velocities, use small time intervals (e.g. between successive flashes 

or frames) near the start and end of the motion, calculate the average velocity in each 
interval and hence the change in velocity v – u. The time over which this velocity change 
occurs is the overall time between the two chosen small intervals, and acceleration can be 
calculated from v – u = at. 

2 Find initial and final velocities as before, and measure displacement s between the two 
intervals and use the relationship between v, u, a and s. 

3 Ensure the object falls from rest (u = 0). Identify the first image and find the time taken to 
fall a measured distance then rearrange s = ½at2 to find a. 

Use an electronic timer and light gates to determine the acceleration of the same object. 

Discuss the pros and cons of each method. Make sure students consider the likely sources 
of uncertainty in each case and suggest how accuracy and precision could be improved. 

Discuss the likely effect of air resistance on the results (see later). 

 
Use an object whose motion is little affected by air 
resistance (e.g. a golf ball or a ball-bearing). 

Provide plenty of examples of problems and 
calculations involving free fall and projectile motion. 
Include some that require a verbal explanation, 
e.g. ask students to predict then explain the outcome 
of the ‘monkey and hunter’. (A hunter aims a gun 
horizontally at a monkey hanging from a branch. At the 
moment the hunter pulls the trigger, the monkey lets go 
and falls. What happens? The outcome can be shown 
by firing a ball-bearing at a steel can that is 
automatically released at the moment of firing.) 

Enquiry skills 10A.1.1, 10A.1.2, 10A.1.5, 10A.4.1 

This activity also relates to Standard 10A.25.2. 
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Objectives Possible teaching and learning activities Notes School resources 

 Use digital multiflash photography or freeze-frame video to explore projectile motion. Project 
a multiflash image onto a screen and point out the key features (i.e. the motion is a 
combination of constant horizontal velocity and constant vertical acceleration). By taking 
measurements, establish that the vertical and horizontal components are independent. 

Perform and discuss the ‘monkey and hunter’ demonstration.  
 

  

Forces: acceleration 
Ask students to work in pairs or small groups to explore how an unbalanced force can 
produce acceleration using dynamics trolleys with ticker-timers or light gates. Discuss how a 
constant force can be applied (e.g. by pulling with an elastic cord stretched to a constant 
length or by a falling weight attached to a cord over a pulley). 

Establish that a constant force produces a uniform acceleration and that the greater the 
force, the greater the resulting acceleration. 

Discuss the example of gravitational acceleration. Establish that any acceleration requires a 
force and that, in this case, the force is that of gravity.  

 

If light gates are used, acceleration can be calculated 
directly. If using ticker-timers, cut up the tapes into 
0.1 s lengths and paste them onto paper to produce 
charts showing how speed (which is proportional to 
length of tape) increases with time. 

Enquiry skill 10A.3.4 

 
 

2 hours 

Forces and their effects 
Know that a force acting on 
an object can cause 
deformation or velocity 
change. 

Identify forces acting on a 
body, determine resultants, 
resolve forces into 
components and use the 
vector triangle to represent 
forces in equilibrium. 

 

Forces: deformation 

Give students forcemeters and get them to explore how forces can produce deformation of a 
spring and of a rubber cord. After each measurement, students should remove the force, 
note whether the sample returns to its original length and identify the point at which this 
ceases to happen (i.e. the elastic limit). Tell them to plot graphs of force against extension. 
They should notice that initially the graph is a straight line but beyond a certain point (the 
limit of proportionality) it deviates. Tell them to mark the elastic limit and the limit of 
proportionality; they are not necessarily coincident. 

Discuss the forces acting on the samples. Establish that, in addition to the force recorded by 
the forcemeter, there is another force of equal size acting in the opposite direction which 
prevents the sample from accelerating. The two forces are in equilibrium; that is, they cancel 
to give a resultant force of zero. 

 
Enquiry skills 10A.3.1, 10A.4.1 
 
 
 
 
 
 

To demonstrate the two equal forces involved in 
stretching, attach the sample to a second forcemeter 
rather than to a fixed support. 
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Objectives Possible teaching and learning activities Notes School resources 

 Forces in equilibrium 
Set up a forces board (or equivalent) to demonstrate the forces acting on a set of hanger 
masses suspended by two threads. 

Explain how a force vector can be represented by an arrowed line indicating its magnitude 
and direction. On the board or OHP, show how a scale drawing can be used to find the 
resultant of two or more forces, and how forces in equilibrium are represented by a closed 
polygon of force vectors. Emphasise that, if an object is not accelerating, the forces acting on 
it must be in equilibrium, i.e. the resultant force must be zero. 

Get pairs or small groups of students to use a forces board to measure forces acting on an 
object and draw the corresponding vector diagram. The diagram will probably show a (small) 
non-zero resultant force. Discuss the reasons for this (e.g. frictional forces, uncertainty in 
measurement of forces and angles, inaccuracy in assuming that the gravitational force on 
1 kg is exactly 10 N). 

On the board or OHP, explain how force vectors can be resolved into components using 
trigonometry. Show how resolving forces into two perpendicular components can help in the 
calculation of unknown forces. Emphasize that, in equilibrium, the sum of components in 
each and every direction is zero, and that many problems can most readily be solved by 
resolving forces into vertical and horizontal components, or parallel and perpendicular to a 
surface.  
 

 
It might be necessary to remind students that the force 
of gravity on 1 kg is approximately 10 N. 

Distinguish between a free body diagram, in which all 
force vectors are drawn originating at the object, and a 
vector polygon. 

Give students plenty of practice in drawing and 
interpreting force vector diagrams, and in performing 
trigonometric calculations. For example, tell them the 
size and direction of two non-collinear forces acting on 
a stationary object and ask them to find the third force. 

Mathematics: A knowledge of the trigonometry of 
right-angled triangles is required.  

Enquiry skills 10A.1.5 and 10A.4.1 

This activity also relates to Standards 10A.25.2 and 
10A.25.4. 

 
 

2 hours 

Frictional and viscous 
forces 
Show a qualitative knowledge 
of frictional forces and 
viscous forces, including air 
and water resistance, and 
distinguish between static 
and dynamic friction. 

Identify factors affecting 
friction and use the concepts 
of static and dynamic 
coefficients of friction. 

 

Use digital multiflash photography or freeze-frame video to record the motion of objects 
affected by frictional forces. 

In a guided whole-class discussion of these records, ask students to identify periods of 
acceleration and periods of motion at constant velocity. Ask them to comment on the forces 
acting while the objects are moving at constant velocity and guide them through the following 
argument. When the velocity is constant, there is no acceleration. Hence there can be no 
overall force acting. If there is a force acting in one direction (e.g. gravity in the case of falling 
objects) then there must be an equal force acting in the reverse direction. 

Discuss the importance of frictional and viscous forces in the above examples. Resistance 
due to contact between two solid surfaces is called friction, and air and water resistance are 
generally described as viscous forces. Explain that viscous is a term describing the 
behaviour of fluids (gases and liquids) and, loosely, means the opposite of ‘runny’. 

Discuss suitable examples to establish that viscous forces depend on the relative velocity of 
object and fluid. For example, a ball-bearing dropped into oil, or a parachutist jumping from 
an aeroplane, initially falls freely but, as the velocity increases, so does the upward viscous 
force until it equals the downward force of gravity, giving a resultant force of zero so that no 
further acceleration takes place.  

Suitable objects include: 
• a ping-pong ball falling in air; 
• a ball-bearing falling through water or light oil; 
• a cyclist pedalling along level ground; 
• a car driving at constant speed along level ground; 
• a small toy attached to a parachute made from cloth 

or thin polythene and falling through air. 

If time and apparatus permit, each small group of 
students could study a different moving object and 
display their record to the rest of the class.  
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Objectives Possible teaching and learning activities Notes School resources 

Demonstrate and discuss a simple example of static friction. For example, place an object 
on a table and invite students to push it without making it move. Establish that there must be 
another horizontal force countering the force (i.e. friction). Distinguish between static and 
dynamic friction. 

Ask students to form pairs or small groups and give each pair or group a different object 
(e.g. a wooden block) and a board with a different surface. Allow free access to other 
relevant apparatus, such as forcemeters, and ask students to design and carry out a method 
of measuring: 
1 the maximum static frictional force between the object and surface; 
2 the dynamic frictional force when the object is moving along the surface at a constant 

velocity. 

Students who carry out this task proficiently and quickly can be asked to explore how the 
dynamic frictional force depends on velocity. Ask students to present their results to the rest 
of the class.  

   

In a whole-class discussion, ask students to identify factors that affect frictional forces in 
addition to the nature of the surfaces. They will probably suggest that the weight and contact 
area are important. Demonstrate that, for two given surfaces and a given weight, friction is 
independent of contact area. Use a rectangular block whose surfaces are all equally rough 
and measure the static limiting friction between block and surface when the block is placed 
in various orientations. 

For some students, it will be appropriate to make the discussion quantitative and define 
coefficients of static and dynamic friction. Introduce the relationship F = µR, where R is the 
‘reaction force’ perpendicular to the contact surface and µ is the coefficient of friction. Ask 
students to determine µ for the limiting case when a block is just on the point of sliding down 
a slope. Point out that, when the object is in motion, the frictional force is generally reduced 
(i.e. the coefficient is less than that determined in the limiting case). 
 

In real situations, the dynamic coefficient of sliding 
friction may depend on velocity as well as on the 
reaction force. 
 
 
 

By drawing a force vector diagram and resolving 
horizontally, students can show that µ = tan(α) where α 
is the angle between the slope and the horizontal. 

Enquiry skills 10A.1.1, 10A.1.3, 10A.1.4, 10A.3.4, 
10A.4.1 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

A car accelerates in a straight line from rest for 3 s at 2 m s–2 then for 4 s at 1 m s–2. Draw the 
velocity–time graph. What is the overall displacement after 7 s? 

  

A coin dropped from a tall building falls 30 m in 2.5 s. Use this information to calculate the 
acceleration due to gravity. Another coin is thrown horizontally at 5 m s–1 from the same place. 
How long will it take to fall 30 m? 

  

Three forces are acting simultaneously on a tennis ball: a vertical upward force of 10 N, a 
horizontal force of 5 N and a vertical downward force of 10 N. Describe and explain what will 
happen to the ball.  

  

A picture hangs from a cord. Each end of the cord exerts a force on the picture of 15 N at 40° 
to the horizontal. What is the weight of the picture? 

  

Assessment 
Set up activities that allow 
students 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 
for homework. 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. 
 

Describe and explain the motion of a skydiver falling from rest.   

 

 

Unit 10AP.2 



<<
  /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


