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FORMULAE LIST
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FORMULAE LIST (continued)

De Moivre’s theorem
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Total marks — 100

Attempt ALL questions

1. Given f x x
x

( ) ,= −
+

1

1 2  show that ′ = + −
+

f x x x
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1 2
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2 2 .

2. State and simplify the general term in the binomial expansion of 2
5
2

6

x
x

−



 .

Hence, or otherwise, find the term independent of x.

3. Find
2

9 16 2−∫ x
dx.

4. Show that the greatest common divisor of 487 and 729 is 1.

Hence find integers x and y such that 487x + 729y = 1.

5. Find x e dxx2 3∫ .

6. Find the values of the constant k for which the matrix
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k
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 is singular.

7. A spherical balloon is being inflated.  When the radius is 10 cm the surface area is
increasing at a rate of 120π cm2 s−1.

Find the rate at which the volume is increasing at this moment.

(Volume of sphere = 
4

3
3�r , surface area = 4 2�r )

8. (a)	 Find the Maclaurin expansions up to and including the term in x3, simplifying
the coefficients as far as possible, for the following:

	 (i)	 f x e x( ) = 3

(ii)	 g x x( ) = +( )−
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 use the expansions from (a) to approximate the 
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9. Three terms of an arithmetic sequence, u3, u7 and u16 form the first three terms of a
geometric sequence.

Show that a d= 6

5
, where a and d are, respectively, the first term and common 

difference of the arithmetic sequence with d ≠ 0 .

Hence, or otherwise, find the value of r, the common ratio of the geometric
sequence.

	10. Using logarithmic differentiation, or otherwise, find
dy
dx

 given that

e
x e

x
y

x

=
+( )

−( )
3 2

2 1

2

2 , x > 1

2
.

	11. Find the exact value of
x

x x
dx+

+ −∫ 4

1 2 121

2

( ) ( )
.

	12. (a)	 Given that m and n are positive integers state the negation of the statement:

m is even or n is even.

(b)	 By considering the contrapositive of the following statement:

if mn is even then m is even or n is even, 

prove that the statement is true for all positive integers m and n.

	13. Consider the curve in the x y,( )  plane defined by the equation y x
x x

= −
− −
4 3

22 8
.

(a)	 Identify the vertical asymptotes to this curve and justify your answer.

Here are two statements about the curve:

(1)		  It does not cross or touch the x-axis.

(2)		  The line y = 0 is an asymptote.

(b)		  (i)	 State why statement (1) is false.

(ii)	 Show that statement (2) is true.
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	14. The lines L1 and L2 are given by the following equations.

L1: 
x y z+ = −

−
= −6

3

1

1

2

2

L2: 
x y z+ = + =5

4

4

1 4

(a)	 Show that the lines L1 and L2 intersect and state the coordinates of the point
of intersection.

(b)	 Find the equation of the plane containing L1 and L2.

A third line, L3, is given by the equation x y z− = + = −
−

1

2

7

4

3

1
.

(c)	 Calculate the acute angle between L3 and the plane.  Give your answer in
degrees correct to 2 decimal places. 

	15. (a)	 Given that ( ) ln
1
1

=
+⎛ ⎞

⎜ ⎟−⎝ ⎠
f x

x
x

, find  '( )f x , expressing your answer as a single 
fraction. 

(b)	 Solve the differential equation

cos tan cos
secx dy

dx
y x x

e x+ =

given that y = 1 when x = 2�.  Express your answer in the form y f x= ( ).

	16. Let S
r rn

r

n

=
+( )=

∑ 1
11

 where n is a positive integer.

(a)	 Prove that, for all positive integers n, S n
nn =

+1
.

(b)	 Find

(i)	 the least value of n such that S Sn n+ − <1

1

1000
(ii)	 the value of n for which S S S Sn n n n× × =− − −1 2 8 .
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	17. (a)	 Given cos sinz θ i θ= + , use de Moivre’s theorem and the binomial theorem to
show that:

cos cos cos sin sin4 2 2 464 = − +θ θ θ θ θ

and

sin cos sin cos sin3 34 4 4= −θ θ θ θ θ .

(b)	 Hence show that 
tan tantan
tan tan

3

2 4

4 4
4

1 6

θ θθ
θ θ

−=
− +

.

(c)	 Find algebraically the solutions to the equation

tan tan tan tan4 3 24 6 4 1 0θ θ θ θ+ − − + =

in the interval π
0

2
θ≤ ≤ .

[END OF SPECIMEN QUESTION PAPER]

5

3

3


	MathematicsSQPAHQP
	MathematicsSQPAHMI


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /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 <<
    /ENU ([Based on 'prelinpress'] [Based on 'prelinpress'] 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 /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /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




