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Part A - Short answer questions
1  The Government in the United Kingdom (UK) spends money on behalf of
the public.

In 2005 the total public spending by the UK Government was £521 billion.
The population of the UK in 2005 was 60.22 million.

1 billion is 1000 000 000

a  On average, how much was public spending per member of the population in
the UK in 2005?

1 mark

The table below gives information about public spending in the UK in 2005.

Public spending in the UK in 2005

Spending category Anzggirllltigrpl))ent
Public Order and Safety 29.8
Debt Interest 250
Defence 28.8
Education 65.5
Transport 18.7
Health 84.7
Social Protection 167.0
Other Expenditure 101.5
Total 521.0

b  Approximately, what was the ratio of public spending on Social Protection
in 2005 to public spending on Education in 2005? Give your answer in a
simple form.

1 mark
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In 2005, for every £100 spent on Health, how much was spent
on Defence?

1 mark

Approximately, what fraction of fotal public spending in 2005 was spent
on Debt Interest? Give your answer in a simple form.

1 mark
Total 4 marks

Please go on to the next page
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UK water companies lose a substantial amount of water each day due to
leaking pipes.

In 2004, one water company lost an average of 915 million litres of water per
day due to leaking pipes. Its target for 2005 was to reduce leakage by
55 million litres of water per day.

In 2005, the company lost 894 million litres of water per day due to
leaking pipes.

a  What percentage of its target reduction in leakage did the water company
achieve in 2005?
1 mark

In order to meet future targets, the company must achieve an average
decrease of 5% in leakage from its pipes each year after 2005.

b  If the company achieves an annual decrease in leakage of 5%, from
894 million litres in 2005, in which year will leakage decrease to fewer
than 600 million litres per day?
2 marks

A newspaper claimed that the 3 609 million litres of water per day that leak
away from pipes in the UK are enough to fill Lake Windermere to its average
depth more than four times every year. Lake Windermere has a surface area
of 15 square kilometres and an average depth of 21.3 metres.

1 square kilometre is equal to 1 000 000 square metres
1 cubic metre is equal to 1000 litres

¢ Use this information to find how many litres of water there are in Lake
Windermere. State whether the newspaper’s claim is valid and show
calculations to support your answer.
3 marks
Total 6 marks
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In 2005, a UK Coastguard helicopter flew the 10 000th rescue mission since
Coastguard operations began on the same date, 22 years previously, in 1983.

a  On average, how many rescue missions per week did UK Coastguard
helicopters fly during this period?
1 mark

The sketch below shows the operations area of one UK Coastguard rescue
helicopter. The operations area stretches out fo sea from its base on the
coast. On a map drawn to a scale of 1: 190000 the operations area is shown as
a semi-circle with a diameter of 84.75 centimetres.

Sketch of the rescue helicopter’s operations area with the
scaled measurement of the diameter taken from the map

Diagram not
to scale
Coastguard
base Land
- UK coastline

84.75cm

Sea

Operations
area

b What is the actual area of the UK Coastguard rescue helicopter's
operations area?
3 marks
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Two divers explore a shipwreck 9.5 miles due south of a beach. The beach is
30.5 miles due east of the coastguard base.

Simplified diagram showing the positions of the coastguard base,
the shipwreck site and the beach

N Diagram not
to scale
beach
Coastguard !
base —— 30.5miles
Ll A
9.5 miles

shipwreck

site %

The divers fail to surface at their dive boat and a UK Coastguard rescue
helicopter is called out from the coastguard base.

¢  Calculate the bearing (angle A) of the shipwreck site from the
coastguard base.

2 marks

d Use a different method to check your answer to part c.

2 marks
Total 8 marks
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Marathons are run over a distance of 26 miles 385 yards.

1760 yards are equal to 1 mile

The 2004 Olympic Women's Marathon was won in a time of
2 hours 26 minutes 20 seconds.

a  What was the average speed of the winning runner in the 2004 Olympic
Women's Marathon in miles per hour?

3 marks

A total of 66 runners completed the 2004 Olympic Women's Marathon.
The times of these runners are shown in the cumulative frequency graph below.

The finishing times of runners completing the
2004 Olympic Women’s Marathon

n
o
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N
o

N
N

w
o
N

N
o
\\

Cumulative frequency

N
o

/

7/

A

o

24 25 26 27 28 29 3 31 32 33 34 35 36 37 38 3.9
Time in hours

b  Use the graph to estimate the median finishing time in hours, minutes and
seconds of the runners who completed the 2004 Olympic Women's
Marathon.

2 marks

¢ Use the graph to estimate the interquartile range of the finishing times
of the runners who completed the 2004 Olympic Women's Marathon.

2 marks
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d  Briefly explain what your result for part c tells you.
1 mark

The table below gives the median and interquartile range of the finishing times
of the runners who completed the 2004 Olympic Men's Marathon.

Median and interquartile range of finishing times in the
2004 Olympic Men’s Marathon

Median 2 hours 21 minutes 01 seconds
Interquartile range 7 minutes 44 seconds

e  Make two statistical comparisons between the finishing times in the 2004
Olympic Women's Marathon and the 2004 Olympic Men's Marathon.
Comment on your findings.

2 marks
Total 10 marks

Please go on to the next page
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A company bought shares in a Premiership football club.

In September 2003 the company bought 7.94 million shares. This was equal to
3.2% of the total number of shares in the football club.

a What was the total number of shares in the football club?

1 mark
In September 2003 the shares were valued at 193% pence each.
b What was the total value of the 7.94 million shares bought by the
company in September 2003?
1 mark

Between September 2003 and October 2004 the shares increased in value.

In 2004 the same company bought an extra 3.68 million shares for a total cost
of £9572200. Some of the extra shares were bought in June 2004 at a cost
of 247 pence per share. The remainder of the extra shares were bought in
October 2004 at a cost of 285 pence per share.

¢ Use this information to write two equations about the number of extra
shares bought in June at 247 pence and the number of extra shares
bought in October at 285 pence.

1 mark
d  Use your equations to find the number of extra shares bought at
247 pence and the number of extra shares bought at 285 pence.
2 marks
e  Show how to check your answer to part d.
1 marks

Total 6 marks
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Part B - Extended answer question

6

12

In mountainous areas air femperatures are lower and wind speeds usually
higher, making it feel much colder than on lower ground.

Temperatures decrease by approximately 0.6°C for each 100 metres rise in
height. The starting point of the mountain track up Ben Nevis is 98 feet above
sea level. The summit of Ben Nevis is 4406 feet above sea level.

1 foot is equivalent to 0.305 metres

a Calculate the expected temperature at the summit of Ben Nevis when the
temperature at the starting point of the mountain track up Ben Nevis
is 5.4°C.
2 marks

Please go on to the next page
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Wind chill is an estimate of how much cooler it feels when a wind is blowing. It
depends on the actual air femperature and the wind speed.

Wind chill femperatures at different wind speeds for actual air femperatures
from 5°C to -10°C are shown in the table below.

Wind chill temperatures in °C for actual air temperatures
from 5°C to -10°C

Wind speed Actual air temperature °C
in km per hour 5 0 -5 -10
0 5 0 -5 -10
5 4 -2 -7 -13
10 3 -3 -9 -15
15 2 -4 -11 -17
20 1 -5 -12 -18
25 1 -6 -12 -19
30 0 -6 -13 -20

An American website states that at an actual air temperature of 32°F (0°C) a
wind speed of approximately 12.5 miles per hour gives the same wind chill
temperature as an actual air femperature of 23°F with no wind.

The formula for converting °C to °F is given below.

9
= - +
F 5 C+32
where F is the temperature in degrees Fahrenheit

C is the temperature in degrees Celsius

1 mile is equivalent to 1.609 kilometres

b  Use the data in the table and the information above to decide if the
website statement is correct. Clearly state your answer and show
supporting calculations.

3 marks
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14

The wind chill temperatures for various wind speeds at an actual air

temperature of -20°C are shown in the table below.

Wind chill temperatures for various wind speeds
at an actual air temperature of -20°C

Wind speed

(kilometres per hour) | O | © | 10| 15| 20 | 25 | 30
Wind chill

emporstam ey | 20 | 24 | 27 | 29 | 30 | 32 | 33

¢ Use the data in the table to draw a line graph showing how the wind chill
temperature varies with wind speed at an actual air temperature of -20°C.

6 marks

d  Refer to your graph and briefly explain how the wind chill femperature

varies with wind speed.

Severe wind chill temperatures can cause frostbite. When the wind chill
temperature reaches -28°C, exposed skin can be damaged.

1 mark

e Use your graph to estimate the wind speed at an actual air temperature of

-20°C that would cause exposed skin to be damaged.
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1 mark



As part of a study of the climate in the Arctic, the actual air temperature was
recorded every day in a town in northern Norway. The table below gives the
daily temperatures for the 59 days in January and February.

Actual Air Temperatures in January and February

Actual ?_:_I; tit;fgge"at”re Number of days

0<T< -5 1L
5<T<-10 13

10 <T<-15 18

15 < T <-20 9

20 <T<-25 3
25 < T <-30 2
-30 < T < -40 3

f  Calculate an estimate of the mean actual air temperature in the town in
northern Norway during January and February.

3 marks
Total 16 marks

End of test

Key skills application of number | Level 3| May 2008 | URN:641 15



16

BLANK PAGE

Key skills application of number | Level 3| May 2008| URN:641




<<
  /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 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 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 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

  /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
      /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


