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Instructions  
 
There are two sections in this examination paper.  
 
Section A  Concepts and Skills     150 marks   6 questions  
 
Section B  Contexts and Applications    150 marks   3 questions  
 
 
Answer all nine questions. 
 
 
Write your answers in the spaces provided in this booklet. You may lose marks if you do not do so. 
You may ask the superintendent for more paper. Label any extra work clearly with the question 
number and part.  
 
 
You will lose marks if all necessary work is not clearly shown.  
 
 
Answers should include the appropriate units of measurement, where relevant.  
 
 
Answers should be given in simplest form, where relevant. 
 
 
Write down the make and model of your calculator(s) here:  
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Section A      Concepts and Skills         150 marks
    

 
 
Answer all six questions from this section. 
 
 
Question 1                    (25 marks) 
 
(a)  Factorise 12564 3 −x . 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(b)  Show that for all real numbers baba −≥ 2 . 
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(c) Solve the simultaneous equations 

.13

33
22 =+

−=+

yx
yx
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Question 2                    (25 marks) 
 
(a)  By letting yx 5= , show that the equation 555 =+ − yyp  can be written in the form  

 0152 =+− xpx . 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 
(b) (i)  Find the value of p for which the equation 555 =+ − yyp  has equal roots.   
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(ii)  Hence, or otherwise, solve the equation 555 =+ − yyp , correct to two decimal  
 places. 
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Question 3                    (25 marks) 
 

(a)  Solve the inequality ,5
3

27 ≤
+

−
x

x
 for ∈x ℝ, 3−≠x . 

 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 
(b)  Prove by induction that 17 −n  is divisible by 3, for all ∈n ℕ.  
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Question 4                    (25 marks) 
 
(a)  The complex numbers 54321 ,,,, zzzzz  are shown below, where 

 

435343132 ,,3,2 zzzizzzzzz +===−= . 

 
Identify each complex number on the Argand diagram. 
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(b)  Let iz 521 −=  and let iz 312 −−= . Investigate if 
2

1

2

1

z
z

z
z

= . 

 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 
(c)  Use de Moivre’s Theorem to prove the identity θθθ cos3cos43cos 3 −= . 
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Question 5                    (25 marks) 
 
The graph of the function ( ) xexg 1.02=  in the domain 80 ≤≤ x  is shown below. 
 

 
 
(a)  (i)  Fill in the following table 

 

x 0 1 2 3 4 5 6 7 8 

( )xg           

 
(ii)  Use the trapezoidal rule to find an approximation for the area bounded by the curve  

  ( )xg  and the x axis, correct to one decimal place. 
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(iii)  Use integration methods to find the area under the curve, correct to one decimal  
 place. 

 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 
(b)  Differentiate 332 2 ++ xx  from first principles. 
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Question 6                    (25 marks) 
 
(a)  Differentiate ( )53sin2 += xxy , with respect to x. 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(b)  Differentiate 
2

1 2
cos

x
− , with respect to x. 
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(c)  If xexy 34= , show that 
x
yy

dx
dy 4

3 =− .  
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Section B    Contexts and Applicaitons         150 marks

    
 
 
Answer all three questions from this section. 
 
 
Question 7                    (75 marks) 
 
DigiAgeToys, a digital toy manufacturer, is trying to determine the optimum selling price for their 
newly developed toy. 
  
From previous years’ data of new toys, they have the following data. 

 

Selling Price € (x) 
Number of Toys Sold in  

1 year (n) (000’s) 

10 1000 

15 900 

20 800 

25 700 

 
 
(a)  (i)  Describe the relationship between the selling price and the quantity of the toys sold. 
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(ii)  Draw a graph to show the relationship between the selling price and the quantity of  
 the toys sold. 

 

 
 

(iii)  How many toys will the company initially manufacture from this model? 
 
                                   
                                   
                                   
                                   
                                   
                                   
 

(iv)  Find the equation of the line that represents the number of toys sold. 
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(b)  Each toy costs €10 to manufacture. The profit (P) of the toy can be calculated as  
 

P = Total Income – Production Costs 
 
where the  

Total Revenue = Price × Quantity Sold 
and 

Production Costs = Cost Per Item × Quantity Sold. 
 

(i)  Show that the profit can be represented by the formula ( ) nxnxP 10−= . 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(ii)  Hence, or otherwise, show that the profit can be expressed as: 
( ) .000,12400,120 2 −+−= xxxP  
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(iii)  Find the selling price that will maximize the profit earned from the sale of the toy. 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(iv)  Find the maximum profit made by the company. 
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(v)  Draw a sketch of the function ( )xP . 
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Question 8                    (40 marks) 
 
A dog food company is launching a new brand of food. The food will be sold in  
cylindrical shaped tins of radius r cm and height h cm. Each tin will have a volume  
of π98 cm3. 
 

(a)  Show that the height of the tin can be expressed as 
2

98

r
h = . 

 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(b) Show that the total surface area, S, of the tin can be written as 






 +=
r

rS 98
2

3

π . 
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(c)  Find the radius of the tin that will minimise the amount of aluminium required to  
 manufacture the tin, correct to one decimal place. 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 
(d)  Hence, or otherwise, find the total surface area of the tin, correct to two decimal places. 
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Question 9                    (35 marks) 
 
Paul and Michelle are planning on taking their children to Disneyland  

in 6 years’ time. They estimate that the cost of the trip will be €15,000.  
The expected interest rate over the 6 years is 2.5% APR. 
 
(a)  Find the equivalent interest rate if Paul and Michelle intend to  

save monthly. 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 

(b)  How much will they need to save at the end of each month in order to reach €15,000,  
 correct to the nearest euro? 
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(c)  After returning from their trip, Paul’s car breaks down. He 

decides to replace the car. He borrows €12,000 over 3 years  
at an expected interest rate of 6% APR. Calculate his yearly 

 repayment, correct to the nearest euro. 
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You may use this page for extra work. 
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You may use this page for extra work. 
 
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
 



<<
  /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 /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


