2009. M30

Coimisiun na Scruduithe Stait
State Examinations Commission

LEAVING CERTIFICATE EXAMINATION, 2009

MATHEMATICS — HIGHER LEVEL

PAPER 2 (300 marks )

MONDAY, 8 JUNE — MORNING, 9:30 to 12:00

Attempt FIVE questions from Section A and ONE question from Section B.
Each question carries 50 marks.

WARNING: Marks will be lost if all necessary work is not clearly shown.

Answers should include the appropriate units of measurement,
where relevant.
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SECTION A

Answer FIVE questions from this section.

2
Show that, for all values of ¢ € R, the point [iz, 1—t2] lies on the
1+t 1+t

circle x? +y2 =1.

(i) Find the equation of the tangent to the circle x?+ y2 =10 at the point (3, 1).
(ii) Find the values of k € R for which the line x— y+k =0 is a tangent to the

circle (x—3)* +(y+4)* =50.

Two circles intersect at p(2,0) and g(-2,8). The distance from the centre of each
circle to the common chord [ pgq] is +20.

Find the equations of the two circles.

- > 5 > - > . . " , —
Ifa=2i+j, b=—i+5j, find the unit vector in the direction of ab.

In the triangle abc, p is a point on the side [bc] ;

- —

The point g lies outside the triangle such that 1;]) = p_b)+ pc— pa.

@) Express 2]) in terms of @, b and ¢ .

(ii) Hence show that abgc is a parallelogram.

- > > - > o
i) p=12i+5jand g=3i+4;.

Find the value of the scalar k£ such that
;‘.
_)

_)
(ii)  Prove that for all vectors » and s

L
- —
P —4q

1

_)
=p |—

k
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Find the equation of the line through the point (1, 0) that also passes through
the point of intersection of the lines 2x—y+6 =0 and 10x+3y-2=0.

(i) Prove that the measure of one of the angles between two lines with
slopes my and m, is given by

my —m
tang=—L 2
1+m1m2

(ii) Find the equations of the two lines that pass through the point (6, 1) and
make an angle of 45° with the line x + 2y =0.

f1is the transformation (x, y) — (x', y"), where x'=—-x+2y and y'=2x-y.

(@) L is the line ax+ by +c =0. Prove that f (L) is a line.

(ii) The line y = mx is its own image under f.
Find the two possible values of m.

Show that (cos@ +sin 0)2 +(cos@ —sin 0)2 =2.

The lengths of the sides of a triangle are 21, 17 and 10.
The smallest angle in the triangle is A4.

(i) Show that cos 4 = %

(ii) Without evaluating 4, find tang.

The bisector of Zgpr meets [qr] at s. 4
|Zgpr| =206, |pq| = x, o\o
|pr|:yand|ps|:k. > k
q S r

@) Find the area of the triangle pgs in terms of x, k£ and 6.

(i)  Show that k = 227

x+y
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Find all the solutions of the equation cos’ x —cosx = 0, where 0° < x < 180°.

The function f:x — sin " 'x is defined for —1< x <1.

(@) Copy and complete the table of values of /' below.

1 1
N IR O B o B I
2 2 2 2
T
x L —
f(x) .

V3

2

(ii) Draw the graph of y = f(x) on graph paper, noting that ~0-87.

Scale the y-axis in terms of 7.

(iii)  State, with reason, whether each of the following statements is true.
A: “Ifsinx, =sinx,, thenx, =x,”.

| |
B: “Ifsin” x, =sin" x,, thenx, =x,”.

A rectangular block of cheese measures
8cm x 8 cm x 4 cm.

One corner is cut away from the block,
in such a way that three of the edges are
cut through their midpoints a, b and c. 4 cm

Find the area of the triangular face abc
created by the cut.
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A student taking a literature course has to read three novels from a list of ten novels.

(@
(ii)

(@
(ii)

(iii)

How many different selections of three novels are possible?

Two of the ten novels are by the same author. How many selections are
possible if the student wishes to choose three novels by different authors?
In how many different ways can eight people be seated in a row?

Three girls and five boys sit in a row, arranged at random.
Find the probability that the three girls are seated together.

Three girls and #n boys sit in a row, arranged at random.

If the probability that the three girls are seated together is %,

find the value of n.

x and y are randomly selected integers with 1 < x <10and1< y <10.

p is the point with coordinates (x,0) and g is the point with coordinates (0, ).

Find the probability that ‘r

(i) the slope of pq is equal to —1 !

(ii) the slope of pq is greater than —1

(iii)  the length of [ pq] is less than or equal to 5. >

0 p

The prices of four food items in a shopping basket are €3, €5, €1 and €6.
Find the weighted mean price of these items using the weights 2, 3, 4 and 1
respectively.

()

(i)

Solve the difference equation u,,, —6u,,, +5u, =0, where n > 1,

n+l

given that u, =0and u, = 20.

Find an expression in n for the sum of the terms
U +u, Huy +otu,.

The two numbers a and b have mean x and standard deviation o, .

The three numbers ¢, d and e have mean x and standard deviation o, .

Find the standard deviation of the five numbers a, b, ¢, d and e in terms of
o,ando, .

Page 5 of 7


User
Highlight


()

(b)

(c)

(@)

(b)

(©)

SECTION B

Answer ONE question from this section.

Use integration by parts to find J-xe“dx .

(i) Derive the first four terms of the Maclaurin series for f(x) =~1+x.

(ii) Given that this series converges for —1 < x <1, use these four terms to find
an approximation for /17 , as a fraction.

S\
D

X——

(ii) Find, in terms of @, the maximum possible volume of the cylinder.

The diagram shows a cylinder inscribed in a sphere.
The cylinder has height 2x and radius r.
The sphere has fixed radius a.

(i) Express r in terms of @ and x.

A and B are independent events such that P(4)=025 and P(4UB)=055.
Find P(B).

A person plays a game that involves throwing five hoops at a peg.
The following table gives the probability distribution for the number of hoops that
land on the peg.

X 0 1 2 3 4 5
P(x) 0-01 0-08 0-23 0-34 0-26 0-08

Find the mean and the standard deviation of the distribution.

A coin is slightly bent and is thought to favour heads. Accordingly, it is tossed 100
times to test the null hypothesis that it is fair against the alternative hypothesis that
it favours heads. In this experiment, 55 heads are observed.

(i) Show that this result is not significant at the 5% level.
(ii) How many times would the coin have to be tossed in an experiment

in order that an observation of 55% heads would be regarded as significant
at the 5% level?
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1 23
If a is the permutation (1 3 2] ,find aca.

The set {1, 2,4, 5,7, 8} is a group under multiplication modulo 9.
(i) Draw up a Cayley table for the group.
(ii) Find a generator of the group.

(iii)  Hence, or otherwise, find a subgroup of order 2 and a subgroup of order 3.

(G, o) and (H , *) are two groups with identities e; and e respectively.
If ¢:G — H is an isomorphism, prove that
@ gleg)=en-

(i) ¢(x_1): [#(x)] !, forallx e G.

Find the equation of the ellipse with foci (\/7 , 0) and (— NE , 0) and with

. 7
eccentricity T .

A transformation fis a similarity transformation if there exists a fixed number &
such that | f (a) f (b)| = k|ab|, for all a and b.

Show that angle measure is invariant under a similarity transformation.

(i) Define the term conjugate diameters of an ellipse.

(ii) Prove that all parallelograms circumscribed to a given ellipse at the
endpoints of conjugate diameters have the same area.

Page 7 of 7


User
Highlight


Blank Page





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /FelixTitlingMT
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /Kartika
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Latha
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NSimSun
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PMingLiU
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RodTransparent
    /ScriptMTBold
    /Shruti
    /SimHei
    /SimSun
    /SPIonic
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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 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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


