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Important Information

Formal requirements:

1.

The papers must be assessed in pen and of different colour than the one used by the
candidates. Errors and flaws should be indicated according to ordinary teaching
practice.

The first one among the shaded rectangles next to each question contains the maximal
score for that question. The score given by the examiner should be entered into the
other rectangle.

In case of correct solutions, it is enough to enter the maximal score into the
corresponding rectangle.

In case of faulty or incomplete solutions, please indicate the corresponding partial
scores within the body of the paper.

Nothing, apart from the diagrams, can be evaluated if written in pencil.

Substantial requirements:

1.

10.

In case of some problems there are more than one marking schemes given. However,
if you happen to come across with some solution different from those outlined here,
please find the parts equivalent to those in the solution provided here and do your
marking accordingly.

The scores in this assessment can be split further. Keep in mind, however, that the
number of points awarded for any item can be an integer number only.

In case of a correct answer and a valid argument the maximal score can be awarded
even if the actual solution is less detailed than that in this booklet.

If there is a calculation error or any other flaw in the solution, then the score should
be deducted for the actual item only where the error has occured. If the candidate is
going on working with the faulty intermediate result and the problem has not suffered
substantial damage due to the error, then the subsequent partial scores should be
awarded.

If there is a fatal error within an item (these are separated by double lines in this
booklet), then even formally correct steps should not be given any points, whatsoever.
However, if the wrong result obtained by the invalid argument is used correctly
throughout the subsequent steps, the candidate should be given the maximal score for
the remaing parts, unless the problem has been changed essentially due to the error.

If an additional remark or a measuring unit occurs in brackets in this booklet, the
solution is complete even if the candidate does not mention it.

If there are more than one correct attempts to solve a problem, it is the one indicated
by the candidate that can be marked.

You should not give any bonus points (points beyond the maximal score for a
solution or for some part of the solution).

You should not reduce the score for erroneous calculations or steps unless its results
are actually used by the candidate in the course of the solution.

There are only 2 questions to be marked out of the 3 in part II/B of this exam
paper. Hopefully, the candidate has entered the number of the question not to be
marked in the square provided for this. Accordingly, this question should not be
assessed even if there is some kind of solution contained in the paper. Should there be
any ambiguity about the student’s request with respect to the question not to be
considered, it is the last one in this problem set, by default, that should not be marked.
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1.

The subsets containing even numbers only are:

1 point can be given if the
candidate writes only two
correct subsets. Also 1

{6} {28} {6;28} 2 points point can be given if the
results are correct but the
notation used is lousy. .
Total: | 2 points
2.
( 3 )5 1 point may be given for
t= a_2 =q" 2 points | the correct use of one of
a the identities.
Total: | 2 points
3.
The logical value of the statement is: TRUE. 1 point
The converse of the statement is as follows: If a
number is divisible by 12 then it is also divisible by 1 point
36.
Total: | 2 points
4.
The number of handshakes is 10. 2 points
Total: | 2 points
S.
For ¢, =50000-1.074°. 2 points
This point cannot be
The capital after three years is 61 942 forints. 1 point | given in  case  of
erroneous rounding.
Total: | 3 points
6.
The possible passwords are 2244; 2424; 2442; 3 Coins ! '.5 pj‘ﬁ’f” . Sho”ldrr b ‘i
4422; 4242; 4224. P given jor every correc
pair of passwords.
Total: | 3 points
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7.

1. Any form of the correct
answer is worth 2 points.
2. If zero is missing, i. e.

The domain is {xe R| x< 0}. 2 points | the domain is stated as
the set of negative
numbers then 1 point
should be given.

Total: | 2 points

8.

The answer is —1. 2 points No point can be given for
any other resullt.

Total: | 2 points

9.

The hypotenuse of the triangle is 13 cm. 1 point | A4 correct diagram can be

The circumcenter of a right triangle is the midpoint . . | accepted for an

1 point .
of the hypotenuse. explanation.
Therefore, the circumradius is 6.5 cm. 1 point

Total: | 3 points
10.
The correct internal
linear function is worth 2
. T . oints and 1 point should
= - |-3. p p

g(x) sm(x 2) 3 points be given for the correct
value of the external
constant.

Total: | 3 points

11.

HUG={A;B;C;E;I;K;L;N; o, T} 3 points
Total: | 3 points

1) If the candidate writes down the sets H and/or G but the final answer is wrong then 1

point can be given for each correctly given set.

2) If every element of HUG is present but there are elements occuring more than once in

the list.then 1 point can be given

12.

Any form of the correct

The equation of the straight line is x -2y =8§. 3 points | equation is worth 3
points.

If the line is just parallel

Total: | 3 points | to the one to be found

then 1 point can be given.
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I1/A

13. a)

There are powers of 3 occuring on both sides of the
equation because 9 =3°.

This point is due if this
1 point | idea is present in the

solution.

The 3-base exponential is strictly monotone and .

1 point
thus the exponents are also equal.
x*—3x-10=0. 1 point
x, =5 and x,=-2. 2 points
Both numbers are satisfying the starting equation )

1 point

and thus its solutions are x;, =5 és x,=—2.

Total: | 6 points

13. b)
The solution of the first inequality is x <2. 2 points
The solution of the second inequality isx > —2. 2 points

The integer numbers satisfying both inequalities

are the elements of the set {-2; —1; 0; 1}. 2 points

If the answer is plainly
-2<x<2 then the
score should be reduced
by 1 point.

Total: | 6 points

14. a)

The integers between 645 and 654 should be
checked.

1 point

These 3 points are due
even if the candidate is

Since the number of students has to be a multiple . ; .
2 points | checking every single

of 11, number in the given
range.
the actual value is 649. 2 points
Total: | 5 points
14. b)
There are 56 students being at least 180 cm tall. 1 point
56-0.75 =42 (among them) are playing .
basketball. I pomnt
There is a total of 2. 100 = 60 students of the .
70 2 points
school playing basketball.
Total: | 4 points
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14. ¢)
There are 568 students being at most 180 cm tall. 1 point
The probability that such a student is going to win
the 1st prize is p = 268 =(.922. 2 points
616
Total: | 3 points
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15.
A B
T
100
40°
F
E
A sketchy map with correct notations that shows 3 points The sketch is not expected
the understanding of the problem. P to be proportional.
This 1 point is due even if
Applying the tangent-function in the right triangles 1 point the Ji candztc;:ate tszmp ZJ;
TBE and TAF yields pomnt | appaes — the - fangen
function without stating
it.
tan40° = 1B , that is 1 point
100
TB = 100- tan40° (= 83.91) and, similarly 1 point
tan37" = e , that is 1 point
100
T4 =100-tan 37° (z 75.36). 1 point
These 2 points are due
Applying Pythagoras’ theorem in the right triangle even if the candidate does
ABT: 2 points | not state  Pythagoras’
AB?> =TB* +TA". theorem explicitely just
using it correctly.
Substituting the values of 7B and 74 one gets  voi
AB = 12720 =112.78. point
The distance of the trees is 113m, correct to the .
1 point
nearest meter.
The score should be
reduced only once if the
Total: | 12 points candidate is rounding
erroneously — or  uses
inaccurate intermediate
values in the calculations.
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11/B

16. first solution

If the geometric and the arithmetic progressions of
the problem are {a,} and {b, }, respectively, then

the conditions about the corresponding three terms

1 point

These points are due even
if there are no detailed

of these two progressions can be written as explanations — but  the
a=b: a =b: a=b candidate is correctly
1 1° 2 4° 3 16 * .
usin the relevant
Denote the common difference of the AP {b } by I point relaion s
d.
The corresponding terms of this AP are 2 0o
b =5 b,=5+3d; b,=5+15d, respectively. points
Applying the geometric mean property in the )
) ) . 2 2 points
geometric progression yieldsa,” =q,-a,
Substituting the corresponding expressions for the 5 oo
terms b, one gets 5-(5+15d)=(5+3d)’. points
Collecting the terms: 9d* — 45d = 0. 2 points
Hence d, =0 and d, =5. 2 points
If d, = 0 then the fifth term of the arithmetic
progression is 5 and the sum of the first five terms 2 points
of the geometric progression is 25.
If d, =5 then the fifth term of the progression is :
25 1 point
(the corresponding terms of the GP are : 5, 20, 80, 1 point
respectively, therefore ) g = 4. P
5 —
s5=5~4 1=1705. 1 point
Total: | 17 points
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16. second solution

If the geometric and the arithmetic progressions of
the problem are {a,} and {b, }, respectively, then

These points are due even
if there are no detailed

the conditions about the corresponding three terms 1 point xp la‘natzons‘ but — the
of these two progressions can be written as CCll"ldldCth is  correctly
using the relevant
@ =b; a,=b; ay=b. relations..
Denote the common ratio of the GP {a, } by g, the
corresponding terms of this GP are : 2 points
a, =5 a,=5¢ a,=5¢.
If d is the common difference of the AP, then i
b, b, =3d and b, b, =12d . 2 points
Combining these two equations one gets )
4(b4 - bl ) = b16 - b4- I pomt
Substituting the corresponding expressions for a,
yields 2 points
4-(5¢-5)=5¢"-5q.
Collecting the terms: )
7 —5q+4=0. 2 points
Hence ¢, =1 and ¢, =4. 2 points
If ¢ =1 then the fifth term of the arithmetic
progression is 5 and the sum of the first five terms 2 points
of the geometric progression is 25.
If g =4 ((the corresponding terms of the GP are :
5, 20, 80, respectively, therefore ) g =4.),d=5in 1 point
the arithmetic progression,
and the fifth term is 25. 1 point
The sum of the first five terms in the geometric .
progression is s, =5+20+80+320+1280=1705.. I point
Total: | 17 points
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17. a)

red
white
blue
Correct chart: 2 points
The respective central angles are:
white blue red
in 36 126 198
degrees '
2 points
in radians 0,21 0,7m l,In
(=0.6283) |[(=2.1991)| (=3.45581)
The calculation of the central angles is worth 1
points per unit.
Total: | 4 points
17. b)
The number of favourable outcomes is 54. 1 point
54
=—=0.545. 2 points
p 99 p
Total: | 3 points
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17. ¢)

The probability of drawing any one of the labelled
marbles is the same and thus one can apply the
classical model.

The total number of outcomes is 7 =10*. 1 point
24 can be written as a 4-factor product of the given

numbers as

a) 1,1,3,8

b) 1,1,4,6 5 points
c) 1,2,2,6

d) 1,2,3,4

e) 2,2,2,3

There are 12 possible orders of the factors in each
of the cases a), b) and ¢),

1 point

This 1 point is due even if
one of these cases is
skipped.

24 of them in d) 1 point

and, finally, there are 4 of them in case e). 1 point
64

The probability is hence =0,0064 . 1 point

P v 10000 pomm

Total: | 10 points

18. a)

The total area of the sheet is the sum of 6
congruent isosceles triangles.

1 point

This point is due if this
idea is clear from the
computations.

Denote the height of such a triangle by 4,,

By Pythagoras’ theorem : h, =+/h,,,° +h,’ , where
hy 1s the height of a central triangle of the base.

3 points

Finding a suitable
triangle is worth 2 points
and applying Pythagoras
is worth 1 point.

h, :1/256+%-144 =+/364(=19.08). 1 point
12 .

A= 6-?~«/364(z 686,87). 1 point

The surface area of the sheet is 687 m”. 1 point

Total: | 7 points
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18. b)
The length of a slant edge by Pythagoras’ theorem 5 oo
oints
is e =167 +12* =20. P
Applying a central similarity of scale factor %
from T the length 7 of a small rod is equal to
BT
3 3
2 points
Hsoli e
t
T
The total length of the rods is hence : .
H, ,+6-e+6-t= I point
=168 meter. 1 point
Total: | 6 points
18. ¢)
The rope when stretched determines a planar
section of the pyramid parallel to its base. The ]
distance of this plane from the apex is equal to 2 points Any correct ) explanation
2 is worth 2 points.
—H,,,.
3 solid
Therefore, the planar section is a regular hexagon .
. 1 point
of side 8 m
and thus the total length of the stretched rope is 48 .
1 point
meters.
Total: | 4 points

irasbeli vizsga 0802 12/12

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


