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VZOROVE RIESENIA
Cvicenie 24.3.2021

Priklad 1

Planety na seba navzdjom posobia gravitacnymi silami. Situdcia je zjavne uplne stredovo sumerna, takie
mdzeme spocitat, aka sila posobi na Iubovolnu z nich.

Protilahla planéta sa nachadza vo vzdialenosti 2R, preto posobi silou velkosti F; = E'Tf':. Prilahlé planéty sa

Gur®

nachadzajt vo vzdialenosti +/2R, preto budu pasobit silami velkosti F, = =+ Zo symetrie ulohy je zrejme,
ze vyslednica sil od dvoch prilahlych planét bude smerovat do stredu, preto si ich rozloime do dostredného
smeru a smeru nan kolmého. Kolmé zlozky sa vybiji a preziji iba dostredné zlozky :{%Fg.

Vysledna sila pasobiaca na planétu teda bude
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Této sila sposobuje pohyb po kruznici, ¢ize je dostredivou silou F = mw’R. Z rovnosti dostredivej a vyslednej

gravitacnej sily dostavame w = (i + T!'E) % Z definicie uhlovej rychlosti w = 1—_;’ dopoditame peridodu

obehu planéet
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Priklad 2
Priklad 3

We need to find force acting on hiquid in one quarter of the pipe. For a small

segment of the pipe,

dm v?
dF = = pSdov?
and it is pointing towards the center, providing centripetal acceleration to the liquid.
Projection of the total force on the horizontal axis 15 F, = _U'T’& dF cos ¢, and the

answer 1s T = F},,

T = pSv*



This we can get from more sophisticated hydrodynamics as well, by considering
momentum flux equation
o)
= pvi = —V illi;+ f;
ot g

where 11;; = d;;p + pv;v; is momentum density tensor, and f; is external force density.
Considering left quarter of the pipe, for steady flow there 1s no momentum change in
this volume, and thus we must have for the external force acting on the volume

Fi = /d‘ffa - /d-‘r"r VJHU = #dSJHU - %pl‘z{vdS)

where we used Gauss theorem and the fact that the pressure 1s uniform. The surface
integral 1s not zero only through opening parts of the pipe, since on the sides v | dS.
For x-component of the force we integrate only over the vertical cross-section at the
top of the semi-circle, to immediately get

T = F, = pv(vS) = pSv?

Priklad 4
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Priklad 5



One can express the net radiative transfer, [}, in terms of the left and right portions of the

system.
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By looking at the quantity eglp — e [ and isolating I'g — [, one finds...
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For the infinite series approach, consider the contribution from each sequence. That 1s.

Iy =eperoTi(1+ (1 —ep)(1—e) + (1 —en)(1 —er))* +...)

and the same for Ij. The infinite series term is just the geometric series with a value
(1 — (1 —ep)(1 —e))t. Therefore, the net effect is

erera(Th — TH)
1—(1—ep)(l—ep)

Incl, =

Which is the same as above.

Priklad 6

The linearity of Maxwell's equations allows us to find the magnetic field as a sum of two

magnetic fields produced by two currents: A current with density
b= sy (1)
carried by the cylinder of radius b and a current with density
Ja = —Jb (2)

carried by a cylinder of radius a. The sum of these two currents gives the current distribution
in the considered structure. From Ampere’s circuital law § H - dl = 1—“ [j - dS one finds that
the current carried by the cylinder of radius b produces a magnetic field at the center of the
hole
o 21
Hy = gr—emys (3)

while the current carried by the eylinder of radius a produces no magnetic field at the center
of the hole, H, = 0. Therefore, the magnetic field at the center of the hole is



