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NATIONAL TEST IN MATHEMATICS COURSE B 
AUTUMN 2008 

Directions 
Test time 240 minutes for Part I and Part II together. We recommend that you spend no 

more than 90 minutes on Part I.  

Resources Part I: ”Formulas for the National Test in Mathematics Course B” 
 Please note that calculators are not allowed in this part. 

 Part II: Calculators, also symbolic calculators and ”Formulas for the National 
Test in Mathematics Course B”. 

Test material The test material should be handed in together with your solutions.  

 Write your name, the name of your education programme/adult education on all 
sheets of paper you hand in. 

 Solutions to Part I should be handed in before you retrieve your calculator. You 
should therefore present your work on Part I on a separate sheet of paper. Please 
note that you may start your work on Part II without a calculator. 

The test The test consists of a total of 17 problems. Part I consists of 10 problems and 
Part II consists of 7 problems. 

 For some problems (where it says Only answer is required) it is enough to give 
short answers. For the other problems short answers are not enough. They require 
that you write down what you do, that you explain your train of thought, that you, 
when necessary, draw figures. When you solve problems graphically/numerically 
please indicate how you have used your resources. 

 Problem 17 is a larger problem which may take up to an hour to solve completely. 
It is important that you try to solve this problem. A description of what your 
teacher will consider when evaluating your work is attached to the problem. 

 Try all of the problems. It can be relatively easy, even towards the end of the test, 
to receive some points for partial solutions. A positive evaluation can be given 
even for unfinished solutions. 

Score and The maximum score is 43 points. 
mark levels  

 The maximum number of points you can receive for each solution is indicated 
after each problem. If a problem can give 2 ”Pass”-points and 1 ”Pass with 
distinction”-point this is written (2/1). Some problems are marked with ¤, which 
means that they more than other problems offer opportunities to show knowledge 
that can be related to the criteria for ”Pass with Special Distinction”. 

 Lower limit for the mark on the test 
 Pass:  12 points 
 Pass with distinction:  25 points of which at least 6 ”Pass with 

distinction”-points. 
 Pass with special distinction: 25 points of which at least 13 ”Pass with 

distinction”-points. You also have to show 
most of the ”Pass with special distinction” 
qualities that the ¤-problems give the 
opportunity to show.  

Tests which are re-used are protected by paragraph 3 of Chapter 4 of the Official Secrets Act. The 
intention is for this test to be re-used until 2014-12-31. This should be considered when determining 
the applicability of the Official Secrets Act.  
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Part I 

 
 
 
1. Solve the equation 0342 =+− xx   (2/0) 
 
 
 
 
 
2. Find the equation for the straight line that passes through the points 

(1, 4) and (5, 8).  (2/0) 
 
 
 
 
 
3. Simplify the following expression as far as possible. 
 
 a) xx 8)4( 2 −+  Only answer is required  (1/0) 
    
 b) )43(2)3( xxxx +−+  Only answer is required (1/0) 
 
 
 
 
 
4.  

 
 
 Rectangle A and square B have the same size perimeter. Rectangle A has sides 

with lengths p + q and p – q. 
 
 a) Write and simplify an expression for rectangle A’s area. (1/0) 
 
 b) Determine a simplified expression for square B’s area. (0/1) 
 
 
 

This part consists of 10 problems that should be solved without the aid of a calculator. Your 
solutions to the problems in this part should be presented on separate sheets of paper that must be 
handed in before you retrieve your calculator. Please note that you may begin working on Part II 
without the aid of a calculator. 
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5.  

 
 

 Axel is running an advertising campaign for a company and is handing out shirts. 
The shirts only come in the colours green, blue and pink. Axel spins a wheel to 
determine which colour shirt each person shall receive. The probability of getting 
each of the different colours green, blue and pink is the same.  

 Alicia, Beatrice and Cecilia stand in line to receive a shirt. 
 
 a) How great is the probability that Alicia will receive a pink shirt? 
   Only answer is required (1/0) 
 
 b) How great is the probability that all three girls will receive a shirt of the 

same colour?  (1/1) 
 
 
 
 
6. A second degree curve intersects the x-axis where 2=x . It has a maximum point 

where 5=x   
For which additional value of x does the curve intersect the x-axis? 

   Only answer is required (1/0) 
 
 
 
 
7. For a straight line )(xfy =  it is true that 6)1()3( =− ff  and 5)0( =f  

Determine the equation of the straight line.  (0/2) 
 
 
 
 
8. In a right-angled triangle one side is 3.0 cm longer than the other side.  

The hypotenuse is in turn 3.0 cm longer than the longer of the other two sides. 
 
 Calculate the length of the triangle’s sides.  (0/3) 
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9. In a mathematics textbook it states that: 

 
”If the difference between two numbers is 1 then the difference between the 
square of the greater number and the square of the lesser number is always as great 
as the sum of the numbers.” 

 
 Show that this holds true for all such numbers.  (0/2/¤) 
 
 
 
10.    
 

 
 
 Magdalena goes to a pet shop to buy fish for her aquarium. She decides to buy two 

cichlids, a male and a female. The woman in the store catches two fish from an 
aquarium with 30 fish and says that it isn’t possible to see which gender the fish 
are when they are small. That is why Magdalena does not know whether she has 
gotten both a male and a female. 

 
 When she gets home she starts to think about how many fish she would have to 

have bought in order to, with 90 %, certainty get at least one cichlid pair (a female 
and a male). 

 
 She makes some calculations where she assumes that there are as many females as 

males in the shop´s aquarium when she buys her fish. 
 

Calculation model 1 
 

875.0
5.05.01

5.0

5.0

44

4

4

=
=−−

females

males

 
 

Calculation model 2 
 

900.0
27
12

28
13

29
14

30
15

27
12

28
13

29
14

30
151

27
12

28
13

29
14

30
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13
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14

30
15

≈

≈⋅⋅⋅−⋅⋅⋅−

⋅⋅⋅

⋅⋅⋅

females

males

 
 
 Describe how Magdalena can have reasoned when she set up her calculation 

models. 
State which calculation model is correct based on her assumption and  
justify why.  (0/2/¤) 
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Part II 

 
 
11. In the triangle ABC the line DE is parallel with the side AB.  

 
Determine the length of the line AD. 

 

 
Figure is not drawn to scale 

    (2/0) 
 
 
 
12.  

 
 
 Niklas’ grandmother has promised that she will buy a bicycle for him that is just 

as good as his friends’ bikes. To be able to compare bicycles, Niklas asks his 
friends how much their bicycles cost. He received the following answers: 

 
SEK12100  SEK4150  SEK850 SEK2300 SEK4150 SEK1200  SEK3500 

 
 a) Determine the range for the bicycle prices. Only answer is required (1/0) 
  
 b) Niklas will convince his grandmother to buy as expensive a bicycle as 

possible.  
Which of the measures of central tendency; mean, median or mode is then 
the best choice, tactically? Justify your answer. (2/0) 

 

This part consists of 7 problems and you may use a calculator when solving them.  
Please note that you may begin working on Part II without a calculator. 
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13.  

 
 
 Emma is going to eat hamburgers with her mother, father and little sister. They 

order 2 value meals and 2 children’s meals. For this, they pay SEK182. Standing 
behind them in line is Johannes with his 3 boys. He orders 1 value meal and 3 
children’s meals and pays SEK155.  

 What do the value meals and the children’s meal cost, respectively? (3/0) 
 
 
 
 
14. Lukas throws a stone diagonally up in the air from a bridge. The stone’s height y 

metres over the water is given by the equation 251015 tty −+=  where t is the 
time in seconds after the stone has been thrown.  

 
 a) How high over the surface of the water is the stone when it leaves Lukas’ 

hand? 
   Only answer is required (1/0) 
 
 b) How much time does it take before the stone hits the surface of the water? (0/1) 
 
 c) Calculate the stone’s maximum height above the surface of the water. (0/1) 
 
 
 
 
15. In the figure below, M is the circle’s centre.  
 Determine the distance PQ when cm.0.4=BC  
 

 
    (1/2) 
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16. Study the system of equations 
⎩
⎨
⎧

+=
+=

mkxy
xy 32

 where k and m are constants. 

 
 Explain how the value of  k and the value of m affects the number of solutions for 

the system of equations.  (0/2/¤) 
 
 
 
 
 
When assessing your work with the following problem your teacher will take  
into consideration: 
• How close you come to a general solution 
• How well you justify your conclusions 
• How well you carry out your calculations 
• How well you present your work 
• How well you use the mathematical language and expressions 
 
17. In this task you shall investigate where the third corner in a triangle can be placed 

so that the area will have a certain size. Two of the triangle’s corners are always 
placed at points (0, 2) and (4, 0). The third corner is placed at point (x, y). The 
point (x, y) lies in the first quadrant. 

 
 In triangle T below, the third corner is placed at point (8, 4). 

 
• Show that the triangle has an area of 12 units. 

 

 
 
 
 Now let the coordinates for the third corner vary. 

 
• Investigate and describe where the third corner can be placed to get a 

triangle with an area of 12 units. 
   (2/4/¤) 

 



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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




