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FORMULAE LIST

The roots of	
( )2

2 4
0 are 

2
 x

b b acax bx c
a

=
− ± −

+ + =

Sine rule:	
sin sin sin
a b c= =
A B C

Cosine rule:	 cos cos
2 2 2

2 2 2 2 or
2

b c aa b c bc A A
bc

+ −= + − =

Area of a triangle:	 sin1
2A ab C=

Volume of a sphere:	 π 34
3V r=

Volume of a cone:	 π 21
3V r h=

Volume of a pyramid:	 1
3V Ah=

Standard deviation:	
( )2

1

Σ x xs
n

−=
−

or	

( )22

1

ΣxΣx
ns

n

−
=

−
, where n is the sample size.
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Total marks — 60

Attempt ALL questions

	 1.	 Beth normally cycles a total distance of 64 miles per week.

She increases her total distance by 15% each week for the next three weeks.

How many miles does she cycle in the third week?

Give your answer to the nearest mile.

	 2.	 There are 3 × 105 platelets per millilitre of blood.

On average, a person has 5·5 litres of blood.

On average, how many platelets does a person have in their blood? 

Give your answer in scientific notation.

3

2

[Turn over



*S847750204*
page 04

MARKS DO NOT 
WRITE IN 

THIS 
MARGIN

	 3.	 Expand and simplify

( )( )2 3 4 12x x x+ − + .

	 4.	 The diagram shows a cube placed on top of a cuboid, relative to the 
coordinate axes.

z y

x
0

C

A (8,4,6)

B

A is the point (8,4,6).

Write down the coordinates of B and C.

3

2
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	 5.	 In triangle PQR, PQ = 8 centimetres, QR = 3 centimetres and angle PQR = 120°.

R

P

Q

8 cm 3 cm120˚

Calculate the length of PR. 3

[Turn over



*S847750206*
page 06

MARKS DO NOT 
WRITE IN 

THIS 
MARGIN

	 6.	 A child’s toy is in the shape of a hemisphere with a cone on top, as shown in 
the diagram. 

17 cm

12 cm

The toy is 12 centimetres wide and 17 centimetres high.

Calculate the volume of the toy.

Give your answer correct to 2 significant figures. 5
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	 7.	 Screenwash is available in bottles which are mathematically similar. 

250 ml 15 cm

36 cm

The smaller bottle has a height of 15 centimetres and a volume of 250 millilitres.

The larger bottle has a height of 36 centimetres.

Calculate the volume of the larger bottle. 3

[Turn over
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	 8.	 Simplify 
n n

n

5

2

10

2

×
. 3
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	 9.	 (a)	 A straight line has equation 4 3 12x y+ = .

Find the gradient of this line.

(b)	 State the coordinates of the point where the line crosses the y-axis.

2

1

[Turn over
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	10.	 The top of a table is in the shape of a regular hexagon.

The three diagonals of the hexagon, which are shown as dotted lines in the 
diagram below, each have length 40 centimetres.

Calculate the area of the top of the table. 4
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	11.	 A cone is formed from a paper circle with a sector removed as shown. 

The radius of the paper circle is 30 centimetres.

Angle AOB is 110°.

A

BO
30 cm

110°

(a)	 Calculate the area of the sector removed from the circle.

(b)	 Calculate the circumference of the base of the cone.

3

3

[Turn over
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	12.	 Part of the graph y x= −3 1cos °  is shown below.

y x= −3 1cos °

x

y

2

−4

0
360

Calculate the x-coordinates of the points where the graph cuts the x-axis. 4
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	13.	 Simplify 
x x

x x

2

2

4
20

−
+ −

. 3

[Turn over
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	14.	 Change the subject of the formula s ut at= + 1
2

2 to a. 3
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	15.	 A yacht sails from a harbour H to a point C, then to a point D as shown below. 

North

H C

North

D

North

79 km

50 km

C is 50 kilometres due east of H.

D is on a bearing of 040° from C and is 79 kilometres from H.

(a)	 Calculate the size of angle CDH.

(b)	 Hence, calculate the bearing on which the yacht must sail to return 
directly to the harbour.

4

2

[Turn over
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	16.	 A rectangular picture measuring 9 centimetres by 13 centimetres is placed on 
a rectangular piece of card.

The area of the card is 270 square centimetres.

There is a border x centimetres wide on all sides of the picture.

length

9

13

x

(a)		  (i)	 Write down an expression for the length of the card in terms of x.

		  (ii)	 Hence show that 4x2 + 44x − 153 = 0. 

1

2
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	16.	 (continued)

(b)	 Calculate x, the width of the border.

Give your answer correct to one decimal place.

[END OF SPECIMEN QUESTION PAPER]

4
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General marking principles for National 5 Mathematics 
 
This information is provided to help you understand the general principles you must apply 
when marking candidate responses to questions in this paper. These principles must be read 
in conjunction with the detailed marking instructions, which identify the key features 
required in candidate responses. 
 
For each question the marking instructions are generally in two sections, namely generic 
scheme and illustrative scheme. The generic scheme indicates the rationale for which each 
mark is awarded. The illustrative scheme covers methods which are commonly seen 
throughout the marking. In general, markers should use the illustrative scheme and only use 
the generic scheme where a candidate has used a method not covered in the illustrative 
scheme. 
 
(a) Marks for each candidate response must always be assigned in line with these general 

marking principles and the detailed marking instructions for this assessment. 
 

(b) Marking should always be positive. This means that, for each candidate response, marks 
are accumulated for the demonstration of relevant skills, knowledge and understanding: 
they are not deducted from a maximum on the basis of errors or omissions. 

 
(c) If a specific candidate response does not seem to be covered by either the principles or 

detailed marking instructions, and you are uncertain how to assess it, you must seek 
guidance from your team leader. 

 
(d) Credit must be assigned in accordance with the specific assessment guidelines. 

 
(e) One mark is available for each . There are no half marks. 

 
(f) Working subsequent to an error must be followed through, with possible credit for the 

subsequent working, provided that the level of difficulty involved is approximately 
similar. Where, subsequent to an error, the working for a follow through mark has been 
eased, the follow through mark cannot be awarded. 

 
(g) As indicated on the front of the question paper, full credit should only be given where 

the solution contains appropriate working. Unless specifically mentioned in the marking 
instructions, a correct answer with no working receives no credit. 

 
(h) Candidates may use any mathematically correct method to answer questions except in 

cases where a particular method is specified or excluded. 
 

(i) As a consequence of an error perceived to be trivial, casual or insignificant, eg 6 6 12× =  
candidates lose the opportunity of gaining a mark. However, note the second example in 
comment (j). 
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This is a transcription error and so 
the mark is not awarded. 

Eased as no longer a solution of a 
quadratic equation so mark is not 
awarded. 

Exceptionally this error is not 
treated as a transcription error as 
the candidate deals with the 
intended quadratic equation. The 
candidate has been given the 
benefit of the doubt and all marks 
awarded. 

(j) Where a transcription error (paper to script or within script) occurs, the candidate 
should normally lose the opportunity to be awarded the next process mark, eg 

 
 

  

2 5 7 9 4

4 3 0

1

x x x
x x

x

+ + = +
− + =

=
 

 

 
( )( )

2 5 7 9 4

4 3 0

3 1 0

1 or 3

x x x
x x

x x
x

+ + = +
− + =

− − =
=

 

 
 
 
 
(k) Horizontal/vertical marking 

Where a question results in two pairs of solutions, this technique should be applied, but 
only if indicated in the detailed marking instructions for the question. 
 
Example: 
 

 5 6 
5 x = 2 x = −4 
6 y = 5 y = −7 

  
 Horizontal: 5 x = 2 and x = −4 Vertical: 5 x = 2 and y = 5 
  6 y = 5 and y = −7  6 x = −4 and y = −7 
  
 Markers should choose whichever method benefits the candidate, but not a combination 

of both. 
 
(l) In final answers, unless specifically mentioned in the detailed marking instructions, 

numerical values should be simplified as far as possible, eg: 
 

 15
12

 must be simplified to 
5
4

 or 
1

1
4

 43
1

 must be simplified to 43 

 15
0·3

 must be simplified to 50 
4

5
3

  must be simplified to 
4

15
 

 64  must be simplified to 8* 
 
 *The square root of perfect squares up to and including 100 must be known. 
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(m) Unless specifically mentioned in the marking instructions, the following should not be 
penalised: 

 
• Working subsequent to a correct answer 
• Correct working in the wrong part of a question 
• Legitimate variations in numerical answers/algebraic expressions, eg angles in 

degrees rounded to nearest degree 
• Omission of units 
• Bad form (bad form only becomes bad form if subsequent working is correct), eg 

( )( )3 22 3 2 2 1x x x x+ + + +  written as ( )3 22 3 2 2 1x x x x+ + + × +  
 

4 3 2 3 22 4 6 4 2 3 2x x x x x x x+ + + + + + +  written as 4 3 22 5 8 7 2x x x x+ + + +  gains full 
credit 
 

• Repeated error within a question, but not between questions or papers 
 
(n) In any ‘Show that…’ question, where the candidate has to arrive at a required result, the 

last mark of that part is not available as a follow-through from a previous error unless 
specified in the detailed marking instructions. 
 

(o) All working should be carefully checked, even where a fundamental misunderstanding is 
apparent early in the candidate's response. Marks may still be available later in the 
question so reference must be made continually to the marking instructions. The 
appearance of the correct answer does not necessarily indicate that the candidate has 
gained all the available marks. 

 
(p) Scored-out working which has not been replaced should be marked where still legible. 

However, if the scored out working has been replaced, only the work which has not been 
scored out should be marked. 

 
(q) Where a candidate has made multiple attempts using the same strategy and not 

identified their final answer, mark all attempts and award the lowest mark. 
Where a candidate has tried different valid strategies, apply the above ruling to 
attempts within each strategy and then award the highest resultant mark. 
 
For example: 
 
Strategy 1 attempt 1 is worth 3 
marks. 
 

Strategy 2 attempt 1 is worth 1 mark. 

Strategy 1 attempt 2 is worth 4 
marks. 
 

Strategy 2 attempt 2 is worth 5 
marks. 

From the attempts using strategy 1, 
the resultant mark would be 3. 
 

From the attempts using strategy 2, 
the resultant mark would be 1. 

 
 In this case, award 3 marks. 
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Marking instructions for each question 

Question Generic scheme Illustrative scheme Max 
mark 

1  Ans: 97 miles 

•1 know how to increase by 15% 

•2 know how to calculate the 
distance after 3 weeks 

•3 evaluate 

•1 1 15⋅×   

•2 364 1 15⋅×  

•3 97 

3 

2  Ans: · 91 65 10×  

•1 correct method 

•2 answer 

•1 ·53 10 5 5 1000× × ×  

•2 · 91 65 10×  

2 

3  Ans: 3 22 5 10 3x x x− − +  

•1 three terms correct 

•2 remaining terms correct 
 

•3 collect like terms 

•1 e.g. ...3 22 8 2x x x− +  

•2 e.g. ... 23 12 3x x− +  

•3 3 22 5 10 3x x x− − +  

3 

4  Ans: ( ) ( )B 8 4 10 C 4 0 10, , , , ,  

•1 state coordinates of B 

•2 state coordinates of C 

•1 ( )8 4 10, ,  

•2 ( )4 0 10, ,  

2 

5  Ans: 9·8 cm 

•1 correct substitution into cosine 
rule 

•2 calculate PR2 

•3 calculate PR 

•1 ( ) cos2 2 2PR 8 3 2 8 3 120= + − × × × °  

•2 97 

•3 9·8 (488…) 

3 
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Question Generic scheme Illustrative scheme 
Max 
mark 

6  Ans: 870 cm3 

•1 substitute correctly into formula 
for volume of cone 

•2 substitute correctly into formula 
for volume of sphere or 
hemisphere 

•3 know to add volume of 
hemisphere to volume of cone  

•4 carry out all calculations 
correctly (must involve sum of 
two volume calculations)  

•5 round final answer to two 
significant figures 

 

•1 ( )...21
6 11 414 690

3
π ⋅× × × =  

•2 ( )...34
6 904 778

3
π ⋅× × =  or 

 ( )...31 4
6 452 389

2 3
π ⋅× × × =  

•3 evidence 

•4 867·079... 

•5 870 

5 

7  Ans: 3456 millilitres 

•1 find linear scale factor 

•2 know to multiply volume by cube 
of linear scale factor 

•3 calculate volume (calculation 
must involve a power of linear 
scale factor) 

•1 ( )36
2 4

15
⋅=  

•2 ( )
3

336
250 2 4 250

15
⋅⎛ ⎞ × = ×⎜ ⎟

⎝ ⎠
 

•3 3456 

3 

8  Ans: 45n   

•1 simplify powers in numerator 

•2 cancel constants 

•3 eliminate n from denominator 

•1 610n  

•2 
6

2

5n
n

 

•3 45n  

3 
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Question Generic scheme Illustrative scheme 
Max 
mark 

9 (a) 
Ans: gradient = 

4
3

−  

•1 start to rearrange  

•2 state gradient  

•1 3 4 12y x= − +  

•2 
4
3

−  

2 

9 (b) Ans: (0,4) 

•1 state coordinates 
 (must use brackets) 

•1 (0,4) 

1 

10  Ans: 1039·2 cm2 

•1 correct angle 

•2 know how to find area of 
triangle 

•3 know how to find area of 
hexagon 

•4 correct calculation with correct 
units 

•1 60 

•2 sin1
20 20 60

2
× × ×  

•3 sin1
20 20 60 6

2
⎛ ⎞× × × ×⎜ ⎟
⎝ ⎠

 

•4 1039·2 cm2 

4 

11 (a) Ans: 864 cm2 

•1 appropriate fraction  

•2 correct substitution into area of 
sector formula 

•3 all calculations correct 

•1 
110
360

  

•2 π× × 2110
30

360
 

•3 863·9… 

3 

11 (b) Ans: 131 cm 

•1 appropriate fraction  

•2 correct substitution into length 
of arc formula 

•3 all calculations correct 

•1 
250
360

 

•2 π× ×250
60

360
 

•3 130·8… 

3 



 

page 08 

Question Generic scheme Illustrative scheme 
Max 
mark 

12  Ans: 70·5, 289·5 

•1 form equation 

•2 rearrange equation 

•3 find one value  

•4 find second value 

•1 cos3 1 0x − =  

•2 cos 1
3

x =  

•3 70·5 

•4 289·5 

4 

13  
Ans: 

5

x
x +

 

•1 factorise numerator  

•2 factorise denominator  

•3 cancel brackets correctly 

•1 ( )4x x −  

•2 ( )( )4 5x x− +  

•3 
5

x
x +

 

3 

14  
Ans: 

( )
2

2 s ut
a

t
−

=   

•1 subtract ut 

•2 multiply by 2 

•3 divide by 2t  

•1 21
2

s ut at− =  

•2 ( ) 22 s ut at− =  

•3 
( )

2

2 s ut
a

t
−

=  

3 
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Question Generic scheme Illustrative scheme 
Max 
mark 

15 (a) Ans: 29° 

•1 calculate angle HCD 

•2 correct substitution into sine 
rule 

•3 rearrange equation 

•4 find angle CDH 

•1 130° 

•2 
sin sin

50 79

CDH 130
=  

•3 
sinsin 50 130

CDH
79

=  

•4 29 

4 

15 (b) Ans: 249° 

•1 use angle alternate to given 
bearing 

•2 find correct bearing 

•1 40 

•2 [ ]249 180 40 29+ +  

2 

16 (a) 
(i) 

Ans: 2 13x +  

•1 correct expression •1 2 13x +  

1 

16 (a) 
(ii) 

Ans: x x+ + =24 44 117 270    

  x x+ − =24 44 153 0⇒  

•1 find expression for area of card 
and expand pair of brackets  

•2 construct equation and 
rearrange into required form 

•1 ( )( )x x x x+ + = + +22 13 2 9 4 44 117  

•2  x x+ + =24 44 117 270  

 x x⇒ + − =24 44 153 0  

2 

16 (b) Ans:  2·8 cm 

•1 correct substitution into 
quadratic formula  

•2 evaluate discriminant 

•3 solve for x  

•4 select positive value of x, 
correctly stated to one decimal 
place  

•1 
( )244 44 4 4 153

2 4

− ± − × × −
×

 

•2 
44 4384

2 4

− ±
×

 

 (stated or implied by •3) 
 

•3 2·77... and  −13·77... 

•4 2·8 

4 

[END OF SPECIMEN MARKING INSTRUCTIONS] 


	MathematicsPaper2SQPRN5 QP
	MathematicsPaper2SQPRN5 MI CVR
	MathematicsPaper2SQPRN5 MI


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /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 false
  /GrayImageMinResolution 300
  /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 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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /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
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


