USTREDNI KOMISE FYZIKALNI OLYMPIADY

Elektronicky kontakt: ivo.volfl@uhk.cz, telefonické spojeni 493 331 190, sekretarka 493 331 189

OKRESNI KOLO 49. ro¢niku FYZIKALNI OLYMPIADY - feSeni

Jak je obvyklé, zasilame vysledky ieSeni uloh okresniho kola 49. roéniku Fyzikdalni olympiddy.
Hodnoceni uloh je ndsledujici:

1. uloha—-1+1+3+3+2=10,2 uloha—1+2+4+3=10,3.uloha—2+2+2+2+2=10,
4F-2+2+3+2+1=10,5E-1+6+2+1=10.

Uspésny Fesitel musi ziskat alespoii ve dvou iillohdch 5 a vice bodii, ale soucasné v celkovém
hodnoceni alespori 14 a vice bodii.

1. FO49EFII Vlak jede tunelem
a) Celo ujede 600 m + 150 m = 750 m rychlosti 15 m/s. Doba priijjezdu vlaku je t=

570 504 1b
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. . . , s 150
b) Kolem zeleznicate projede souprava rychlosti 15 m/sza t= —= T =10s 1b
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d) Draha rozjizdéni je 450 m, drdha zastavovani 1 125 m (odpovida obsahu obou
trojuhelnik)
s1 = Vp.t1 = 7,5.60 =450 m 3b
S2=Vph = 15.50 =750 m
$3= Vp.t3=7,5.150 = 1125 m
e) Celkova draha je 450 m + 750 m + 1125 m = 2 325 m, celkova doba 60 s + 50 s + 150 s =

=260 s, prumérnd rychlost 2 325 m/260s = 8,9 m/s = 32 km/h 2b
2. FO49EFII Cyklista
a) Sila valivého odporu 8 N, sila odporu prostiedi 0,3 . 100 N =30 N, celkové F = Fy + k.v> =
=38N 1b
b) W=F.s =38.1500 = 57 kJ; P=F.v=380W 2b
¢) Zvysend rychlost zvysi odporovou silu na 47 N,

celkova sila F =8+ 0,3.12,5* = 54,875 N sila se zvétsi 4b

W=282,3kJ prace se zvetsi
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P=F.v=>54,875.12,5 = 686W vykon se zvétsi

= 521500 1505: piivodné byla doba jizdy t= 2 = 1200 150

v 125 v 10
d) Sila valivého odporu bude stejna, odporova sila se zvysi na 67,5 N, celkova silana F = Fy +
+kv? =8+0,3.157 = 75,5 N > F,_sila bude véti, ale rychlost stejna 3b

W =F.s=75,5.1500 = 113,25 k] > W,
P=Fv=755.10=755W >P,

(=3 2150050,
v 10

3. FO49EFII Ohfivame vodu

a) Na ohrati vody je tfeba teplo Q = m.c.At=0,6.4200.85 =214,2 kJ 2b
b) Tepelny vykon konvice je 1 700 W, P =n.Py = Q , 2b
4
doba na ohtati touto konvici ¢ = Q _ 214200 _ 126s

n.P, 0852000
¢) Tepléa voda na ¢aj snizi svou teplotu, konvice ji zvysi mj.cy.(t; — t) = ma.co.(t — t2) 2b
my.c.t, +m,.c,t, 0,6.4200.100+0,8.2000.25

vysledna teplota ¢ = =70,87°C
m, ¢, +m,.c, 0,6.4200 + 0,8.2000
d) Plotynkovy vafi¢ ma niZsi tepelny vykon — 660 W, doba nutna k ohtéati, je vétsi,
t = 0 = 214200 =324,5s Qjestejne, t; >t 2b
n.B, 0,55.1200
e) Vrouci vodu nalijeme do hrnku, vysledna teplota je
, e b tmycyty 0,6.4200.100 + 0,8.500.25 _89.7°C b
m, ¢, +m,.c, 0,6.4200 + 0,8.500
4. FO49FII Privalovy dést’
a) Na kazdy m” dopadne V; = 0,08 m® = 80 / 2b
b) Na celé hiisté dopadlo béhem piivalového desté¢ V =a.b.c =110.70.0,08 =616 000 [ =
=616m’ 2b
¢) Jednim kanalem odtece za minutu asi 5,2 m’, viemi Ctyfmi asi V; =4.S.v.t =
=4.7,2.107. 1,2.60 = 20,7 m’ 3b
C .. V616 .
d) V modelové situaci voda odtece asi za t =— = —— = 29,8min. 2b
Vv, 20,7

e) Navrh konstrukce destoméru 1b
5. FO49EII Rezistor jako déli¢ napéti
a) Elektrické schéma 1b
b) bez voltmetru I = U/R = 6/12000 = 0,5 mA 1b

s voltmetrem R'=4 kQ; celkovy odpor R = 10kQ 1b
prvnim rezistorem prochézi proud I = U/R = 6/10000 = 0,6 mA 1b
voltmetr ukazuje U'=R".1 =4000.0,0006 =24 V 1b
proud odporem 6kQ2 I, =U/R=2,4/6000 = 0,4 mA 1b
proud voltmetrem: I,=U/Ry =0,2 mA 1b
c) R =3kQ I""=6/9000 = 0,67 mA 1b

voltmetr ukazuje U7 =R".I""=3000.0,00067 =2V 1b

d) Po zapojeni celkovy odpor asi 6 010 Q, I = U/R =1 mA, zarovka svitit nebude 1b




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


