objem.cdf

Objem rotacniho télesa

Mathematica mé funkci RevolutionPlot3D, ktera nakresli rotacni plochu ur¢enou rotaci grafu dané
funkce okolo osy z (popfipadé rotaci jen o jisty Uhel). Pro rotaci okolo jiné osy viz dal$i ¢ast o
povrchu rotacnich téles.

Manipulate[RevolutionPlot3D[{t, £t*2}, {t, 0, 2},
{6, 0, p}, AxesLabel » {x, y, 2z},
PlotRange -» {{-2, 2}, {-2, 2}, {0, 4}}, PlotPoints - 40],
{p, 0.1, 2Pi}]
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demonstraci z internetové stranky Wolfram Demonstration Project.
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Nasleduijici ukazky predvadéji, jak se objem télesa ziska sectenim objemd tenkych fezl télesa.
Nejdfive plné téleso a pak téleso s otvorem. Tato metoda se anglicky ¢asto nazyva disc or
washer method.

In[14]:=
el q = RegionPlot3D[z*2 +y*2 < x*2, {x, 0, 2}, {y, -2, 2},
{z, -2, 2}, PlotPoints » 40, PlotStyle -» Opacity[0.2],
PlotStyle » LightBlue, Mesh -» None];
In[20]:=

Manipulate|
Show[q, RegionPlot3D[z*2 +y*2 < x*2 && t<x<t+0.1,
{x, 0, 2}, {y, -2, 2}, {z, -2, 2}, PlotStyle -» LightBlue,
Mesh -» None, PlotPoints -» 60]], {t, 0, 2}]
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g2 = RegionPlot3D[x*2/4<z*2+y*2 < x*2, {x, 0, 2},
{y, -2, 2}, {z, -2, 2}, PlotPoints - 40,
PlotStyle » Opacity[0.2], PlotStyle » LightBlue,
Mesh -» None];

In[22]:=

Manipulate|
Show[qg2,
RegionPlot3D[x*2/4 < z*2+y*2<x*2 && t<x<t+0.1,
{x, 0, 2}, {y, -2, 2}, {z, -2, 2}, PlotStyle - LightBlue,
Mesh -» None, PlotPoints » 70]], {t, 0, 2}]
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Pro rotacni télesa existuje jeSté metoda valcu, ktera maze byt v nékterych pfipadech vyhodnéjsi
nez metoda diskd. V nasledujicim pfikladé je kvali rychlosti vypodtl omezen podet bodu, takze

nékteré plochy nejsou zcela vypinény.

Manipulate|
Show|[g, RegionPlot3D[t*2-0.1<z*2+y*2<t"2 && t<x<2,
{x, 0, 2}, {y, -2, 2}, {z, -2, 2}, PlotStyle - LightBlue,
Mesh -» None, PlotPoints -» 100]], {t, 0, 2}]
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Manipulate|
Show[qg2,
RegionPlot3D[t*2-0.2<z*2+y"*"2<t"2 &8 t<x<2¢t,
{x, 0, 2}, {y, -2, 2}, {z, -2, 2}, PlotStyle - LightBlue,
Mesh » None, PlotPoints -» 100]], {t, 0, 2}]





