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 NpMa1c autumn 2011 

Instructions – Part III 

Time 120 minutes for Part III.  

Aids Digital calculating devices, approved formula page and ruler. 

Part III Part III consists of 9 questions. Most of the questions require not only 
an answer, you must also 
• write your solutions 
• explain your line of thought and reasoning so that it is easy to follow 
• draw clear figures when needed. 

 Some questions require only answer. These are indicated by the text  
Only the answer is required. 

Grading The test (oral part and written parts) gives a total maximum of 
94 points. 

 Lower limits for examination grade 
 E: At least 19 points. 

D: At least 33 points of which at least 11 points on lowest level C. 
C: At least 44 points of which at least 19 points on lowest level C. 
B: At least 60 points of which at least 7 points on level A. 
A: At least 72 points of which at least 13 points on level A. 

 An additional requirement is that you score points in various abilities. 

 

 Write your name, date of birth and secondary school program 
on the papers you hand in.  
 
Illustration: Jens Ahlbom 
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Part III 

15. State a value for the angle v if sin v = 0.352. Answer with one decimal. 
Only the answer is required. (1/0/0) 

 
16. Hanna compares how much it costs to download music from  

two different web sites. 

 a) Hanna wants to download  
8 songs. Which web site  
should she choose to buy them  
as cheaply as possible? (2/0/0) 

 b) Write a formula that represents  
the cost of downloading songs  
from New Tunes. (0/2/0)  

 c) For what number of songs  
is the cost of downloading the same for both web sites?  (1/1/3) 

 
17. The ancient Romans played a game with a four-sided die called a talus. 

The sides had 1, 3, 4 and 6 dots respectively. Suppose that you toss 
two such symmetrical talus dice and then add the number of dots 
showing. 

  

 a) What is the most probable sum? (1/2/0) 

 b) Find the probability that at least one of the dice shows an even 
number of dots? (0/2/0) 

 
18. Find the angle v in the figure.  

The figure is not drawn to scale. (2/2/0) 
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19. In the equation 
15
c
= d
4

 c and d are positive integers. 

 a) Give one suggestion for what values c and d might have so that 
the equality holds. Only the answer is required. (1/0/0) 

 b) Investigate what values c and d can have so that equality will hold.  (1/1/1) 

 

20. At the end of the 18th century a different way of dividing time was 
used in France (French clock). 

 • a day was divided into 10 “hours” 
 • each “hour” had 100 ”minutes” 
 • each “minute” had 100 “seconds” 

  French clock “Ordinary” clock 
 1 revolution per day 2 revolutions per day 

 

 

 

 

 

  In digital form: In digital form: 

 

 

 a) What time does the “ordinary” clock show when the French clock 
shows 05:00? Explain your answer. (0/1/0) 

 b) What time does the French clock show when the “ordinary” clock 
shows 15:00? Explain your answer. (0/0/2) 

 

21. About 1.3 per mille of the entire population of the world lived in 
Sweden in 2010. Of those who lived in Europe about 1.3 per cent 
lived in Sweden. What proportion of the world population lived in 
Europe in 2010? (1/2/0) 

 

02:50 06:00 

 correspond 

 correspond 
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22. The diagram shows the number of text messages (sms) sent from 
cell phones in Sweden during the years 1998 to 2007. 

 

 

 

 

 

 

 
 

 
 

 a) Anton claims that according to the diagram the increase was 
greatest from 2006 to 2007. But Jonatan does not agree. Jonatan 
says that the increase is greatest from 1999 to 2000. Explain how 
they might have reasoned. Write your solution account using 
explanations and calculations. (1/3/0) 

 b) Anton and Jonatan also get different answers when they try to 
estimate how many sms will be sent in 2011. Explain why Anton 
and Jonatan get different answers. (0/3/2) 

 

Anton’s solution 

I made the following calculation  
on my calculator: 

 

I marked the different numbers 
as points, fitted a line to these points, 
and read off what the y value would be 
when x is 13. 

Answer: In 2011 about 5 500 million 
sms will be sent. 

Jonatan’s solution 

Sms-increase, on the average, is: 

4 900 − 2100

2
=
2800

2
= 1400  

Answer: The number of sms in 
2011 will be about 
4 900 + 1400 ⋅ 4 ≈ 10500  million. 
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23. The diagram shows the change in the length of daylight time in 
minutes/day for different regions of Sweden. 

 

 

 

 

 

 

 

 

 
 
  
 
 

 
 
 a) In which month is the day when the length of daylight decreases 

most rapidly in Svealand? Explain your answer. (0/0/1) 

 b) About how much longer are the daylight hours in Svealand at 
the end of April compared with the beginning of April?  (0/1/2) 

 c) ”On June 22 the length of daylight is the same all over Sweden 
since the curves intersect each other.” 

  Can you tell from the diagram whether this claim is true or false? (0/2/0) 

 

 



 



©
 S

ko
lv

er
ke

t



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /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 <>
    /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.)
    /SVE <>
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


