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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,
y = “bE\b’ ~dac
2a

Binomial Theorem

(a+b)n=an+ ?-an_1b+ gan—2b2+“-+ ?an—rbr+...
. L n n!
heren n G
where n is a positive integer and(r) (=nir

2. TRIGONOMETRY
Identities
sinP A+cosA=1
sec?A=1+tan? A

cosec? A=1+ cot? A

Formulae for AABC

a _ b _ c
snA sinB ~ sinC

a2 =b?+ c?—2bc cos A

A:%bcsinA

+Db",
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1 (i) Giventhat A= (g _§> find the inverse matrix AL,

(i) Useyour answer to part (i) to solve the simultaneous equations

4x — 3y =10,
2x + 5y = 21. [2]
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2 A cuboid has a square base of side (2 + y3) cm and a volume of (16 + 9 y3) cmd. Withou
calculator, find the height of the cuboid in the form (a + by3) cm, where a and b are integers.
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The diagram shows a sketch of the curve y = asin(bx) + ¢ for 0° < x < 180°. Find the
valuesof a, band c. [3]

(b) Giventhat f(x) =5cos3x + 1, for al x, state

(i) theperiod of f, [1]

(i) theamplitude of f. [1]
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4 (i) Find %((lenx).

(i) Hence, or otherwise, find f xInxdx. [3]
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5 (a) Solvetheequation 3% = 1000, giving your answer to 2 decimal places.

2y-5 2y-1
36Y>_ 6 [4]

(b) Solve the equation & - 2167
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6 By shading the Venn diagrams below, investigate whether each of the following statemen
or false. State your conclusions clearly.

i) AnB =(A'nB)’

<€ <€
A B A B
AnB’ (A" nB)’
(i) XnY=XuUY [2]
<€ €
X Y X Y
XnY X uY
@i PNnQu@nR =QNn(PUR) [2]
<€ <€
P Q P Q
R R
PNQuU@nR Qn(PUR)
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7 Giventhat f(x)=x2 — %8 find the value of x for which f”(x) = 0.
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8 Relative to an origin O, the position vectors of the points A and B are 2i — 3j and 1
respectively.

(i) Writedown an expression for AB.

—_—

The point C lieson AB such that AC = % B.

[4]

(i) Find the length of OC.

The point D lieson OA such that DC isparallel to OB.

(iif)  Find the position vector of D. [2]
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9 A particlemovesin astraight line so that, ts after passing through afixed point O, itsv

vms?, isgivenby v=2t—11+ 6 Find the acceleration of the particlewhen itisat

) t+1°
instantaneous rest.



http://www.studentbounty.com/
http://studentbounty.com/

12

10 Solutionsto this question by accurate drawing will not be accepted.

y

B(7,7)

A (11, 4)

The diagram shows a trapezium ABCD with vertices A(11, 4), B(7, 7), C(-3, 2) and D. The side
AD isparalel to BC and the side CD is perpendicular to BC. Find the area of the trapezium
ABCD. [9]
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b rad
A C 12cm D

The diagram shows a right-angled triangle ABC and a sector CBDC of a circle with centre C and
radius 12cm. Angle ACB = 1 radian and ACD isastraight line.

(i) Show that the length of AB is approximately 10.1cm. [1]

(i)  Find the perimeter of the shaded region. [9]

(iif) Find the area of the shaded region. [4]
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12 Answer only one of the following two alternatives.

EITHER

The equation of acurveis y=2x%2—20x + 37.

(i) Expressyintheform a(x + b)2 + ¢, where a, b and ¢ are integers.
(i)  Write down the coordinates of the stationary point on the curve. [1]

Afunctionfisdefinedby f: x> 2x2—20x + 37 for x > k. Given that the function f~1(x) exists,

(iii)  write down the least possible value of k, [1]

(iv) sketch the graphs of y = f(x) and y = f~1(x) on the axes provided, [2]
(v) obtain an expression for 1. [3]
OR

A function g isdefined by g : x— 5x2 + px + 72, where p is a constant. The function can aso
bewrittenas g: x> 5(x—4)?+q.

(i) Findthevaueof pand of q. [3]
(i)  Find the range of the function g. [1]
(iii)  Sketch the graph of the function on the axes provided. [2]

(iv) Given that the function hisdefined by h: x — In x, where x > 0, solve the equation
gh(x) = 12. [4]

Start your answer to Question 12 here.

EITHER

Indicate which question you are answering. OR
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Continue your answer here.
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Continue your answer here if necessary.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of


http://www.studentbounty.com/
http://studentbounty.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




