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Matematika angol nyelven — emelt szint

Azonositod
jel:

10.

11.

Important information

The exam is 240 minutes long, after that you should stop working.
You may solve the problems in any order.

In Section II, you are only required to solve four out of the five problems. Please
remember to enter the number of the question you have not attempted into the
empty square below. Should there arise any ambiguity for the examiner as for the
question not be marked, it is question no. 9 that will not going to be assessed.

You may work with any calculator as long as it is not capable of storing and
displaying textual information and you may also consult any type of four digit
mathematical table. The use of any other kind of electronic device or written source is
forbidden.

Remember to show your reasoning, because a major part of the score is given for
this component of your work.

Remember to outline the substantial calculations.

When you refer to a theorem that has been covered at school and has a common name
(e.g. Pithagoras’ theorem, sine rule, etc.) you are not expected be state it meticulously;
it is usually sufficient to put the name of the theorem. Any reference to any other
theorem, however, can be accepted only if it is stated exactly with all the conditions
(proof is not required) and you explain how it applies in the given situation.

Remember to answer each question (i.e. communicating the result) also in textual
form.

You are supposed to work in pen; diagrams, however, may also be drawn in pencil.
Anything written in pencil outside the diagrams cannot be evaluated by the examiner.

Any solution or some part of a solution that is crossed out will not be marked.

There is only one solution will be marked for every question. If you attempt a question
more than once then you should clearly indicate the one to be marked.

Please, do not write anything in the shaded rectangular areas.
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1. A survey was investigating in the average time spent on studying in the course of a
week in a class of 26 students. The results are summarized in the folowing table.

Hours spent on studying 3 4 5 6 7 8 9 | 10
Number of students 6 3 1 2 0 5 5 4

a) Calculate the average number of hours a student spent on studying in a week in this
class. Determine further statistics (i.e. mode and median) of the average weekly
studying hours.

b) Prepare a bar chart based ont he data of the above table.

a) 7 points

b) | 3 points
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2. A coffee trading company is delivering mixtures from two kinds of coffee. If a mixture
is composed from 20 kg of A-type coffee and 30 kg of B-type coffee then the price of
the mixture is 1860 Ft/kg.

If, however, the mixture is composed of 30 kg of type-A coffee and 20 kg of B-type
coffee then its price is 1740 Ft/kg.

a) What is the price of 1 kg coffee of types A and B, respectively?

b) The company wants to produce 60 kg of mixture for 2000 Ft’kg. How many
kilograms of coffee do they have to use from the types A and B, respectively?

a) 10 points

b) 4 points
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3. The function x > 2x* —4x — 6 is defined ont he set of real numbers.
a) Calculate the zeroes of the function, its minimum value and also the value of x where
this minimum is attained.
b) Sketch the graph of the function ont he interval [-2; 4].

¢) Determine the coordinates of the focus of the parabola of equation

y=2x"—-4x-6.
a) 6 points
b) | 3 points
) 4 points
&Y
(i Fi
I »
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4. Solve the following inequality on the set of real numbers.

Vx? =3x-log,,(x+2)<0.

14 points

irasbeli vizsga 0801 8720 2009. majus 5.



Azonositod

Matematika angol nyelven — emelt szint el

irasbeli vizsga 0801 9/20 2009. majus 5.



Azonositod
jel:

II.

You are required to solve any four out of the problems 5 to 9. Write the
number of the problem NOT selected in the blank square on page 2.

Matematika angol nyelven — emelt szint

S.  The first three terms of a geometric progression of positive terms are a, b, c. If the first
two terms are left unchanged and the third term is reduced by (a + 2b), then the first
three terms of an arithmetic progression are obtained. The numbers a, b + 9, ¢ in this
order are also three consecutive terms of an arithmetic progression.

Determine the numbers a, b and c.

16 points
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You are required to solve any four out of the problems 5 to 9. Write the
number of the problem NOT selected in the blank square on page 2.

6. a) How many six-digit numbers can be made out of the digits 0, 1, 2, 3, 4, 5 if the same
digit may be used more than once?
b) How many numbers are there among the above six-digit numbers that consist of
different digits and are divisible by five?
¢) How many six-digit numbers can be made out of the digits 0, 1, 2, 3,4, 5 in which
there is at least one repeating digit? (At least one digit occurs at least twice.)

a) |3 points
b) | 6 points
¢) |7 points
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7.

You are required to solve any four out of the problems 5 to 9. Write the
number of the problem NOT selected in the blank square on page 2.

Andras and Balint went hiking at night. When they reached an open flat area, they
could see distant fireworks displays in two different directions at the same time. In
order to determine the distance between the two fireworks sites, they measured that the
noise of the explosions reached them 18 seconds after the light flashes from one
direction, and 14 seconds after the light flashes from the other direction. They assumed

that the speed of sound was 3402, and they neglected the time taken by light
s

propagation. Then, since they did not have a protractor at hand, Andras took 32 steps in
the direction of one fireworks site, and Balint also took 32 steps towards the other.
(Taking care that they use steps of the same length.) They measured that they got 60
steps away from each other.
a) Using the data measured by Andrds and Balint, calculate the distance between the

two fireworks sites to the nearest kilometre.

The hikers covered half the distance at an average speed of 2 kTm and the other half at

an average speed of 5 kTm

b) What was their average speed for the whole distance?

a) |10 points

b) | 6 points
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You are required to solve any four out of the problems 5 to 9. Write the
number of the problem NOT selected in the blank square on page 2.

8.  The diameter of the base of a right circular cone is 10 cm, and its slant height is 13 cm.
Inscribe a right cylinder of maximum volume in the cone, such that the cone and the
cylinder have a common axis of symmetry, and the base of the cylinder lies on the base
of the cone.

What is the radius of the inscribed cylinder?

16 points
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9.

You are required to solve any four out of the problems 5 to 9. Write the
number of the problem NOT selected in the blank square on page 2.

At a certain music school one can learn to play three instruments: the piano, the guitar
and the saxophone. Last year, 18 students enrolled in the courses. Each of them learnt
to play one or two instruments, no one learnt all three. There were fifteen piano
students, eight guitar students and seven saxophone students.

a) How many of them learnt to play exactly two instruments?
There was no student in the school who learnt to play both the guitar and the saxophone.
Among those who only learnt to play one instrument, there were twice as many

saxophone students as guitar students.

b) How many students learnt to play both the piano and the guitar? How many learnt to
play both the piano and the saxophone?

¢) Two tickets to the same concert were awarded to two randomly selected students of

the music school. What is the probability that either both of them learnt to play the
saxophone or they both learnt to play the guitar?

a) |3 points
b) |7 points
¢) |6 points
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PART 3 3 51
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16
«— problem not chosen
TOTAL| 115
date examiner
score attained | Score input for
) program
(eler’t (programba
pontszam) beirt pontszdm)
Paper I/(I. rész)
Paper II/(11. rész)
date /(datum) date /(datum)
teacher/(javito tanar) registrar/(jegyz0)

irasbeli vizsga 0801 20/20 2009. majus 5.




<<
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


