METODY RIESENIA FYZIKALNYCH ULOH 1 leto20 - Priklady 2
Cvicenie 5.3.2020

Priklad 1

Vo vzdialenej hviezdnej ststave si poletuje zvlastna dvojplanéta. Sklada sa z dvoch do-
tykajicich sa planét s polomermi Ry, Rs a hmotnostami M;, Ms. Touto dvojplanétou vedie
rovna diera prechadzajica stredmi oboch planét. Do tejto diery pustime pri povrchu planéty
s hmotnostou M, skiSobné teliesko. Akou rychlostou vyleti na druhej strane diery?

Priklad 2

V nasledujucom je vidy prave jedno riesenie Ulohy spravne. N3jdite ktoré to je bez toho, aby ste ulohu pocitali.

Priklad 8. Pohyblivé schody prenesi stojaceho Priklad 21. Kleofds mid rezistor s odporom B a
i s J edncho pod qum i druhé 5 Bady, dva zdroje s napdtim Uy resp. Us a vniitorngmi od-
Ak pohyblive schody stoja, prejde po mich pasa- pormi Ky, resp. Ry, Zapogil ich podla obrdzka. Aky
Zier z jedného podlaZia na druhé za das to. Za aki
dobu prejde pasaZier z jedného podlaZia na druhé
ak krdéa po pohybugiicich sa schodoch (pasazier ide U R

v smere pohybusicich sa schodov)? i K

priid pretekd rezistorom s odporom K.
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Priklad 26. Na urgchlovaci j[.H Cwv CERNe sa po- o ] — _ UiRi+UaRy

hybugi po kruhovej drdahe s dizkouw [ protony s ener- © ° T WiHa+ AR +Ra)

qiow E. Ak pozndte pokojowi hmoinost protdnu mo b ] — — UiRa+UsRy

a jeho ndboj q. ndjdite magneticke pole, ktoré musi T T IR RarR(Hi+H2)

pasobit na urjehlovany proton. e 1 Uy Ry +Us Ry
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Priklad 3

PROBLEM: Starting from rest at (x.y) = (0,0), a particle slides down a
frictionless hill whose shape is given by the equation y = —ar™. a > 0 and
n > 0. Determine the range of allowed n for which the particle leaves the
surface, and the x location at which this occurs. Assume gravity is constant,
in the —y direction.



Priklad 4
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Use symmetries of the configurations to calculate their total capacitances.

Priklad 5

‘I'wo small spherical objects, each of radius r and uniform

density p are a distance a from a large mass M. Note 2r
that r/a < 1. Find the critical density p. above which @ 'o'“oh-
the two small objects will not be pulled apart by M.
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Priklad 6

A coaxial cable consists of two cylindrical conductors. The inner conductor is a solid
cylinder of radius a, and the outer conductor is a thin cylindrical shell of radius 5. A
current 7 flows in the inner conductor and current —f flows in the outer conductor.
Assume that the current in the inner conductor is uniformly distributed across the cross-
section of the conductor.

a) Show that the inductance L per unit length { is given by —?— = vg—"— In & + fi (you may /
4 o3 /
alternatively give the result in CGS units).

b) What gives rise to the second term in the result in part a? To answer this, consider

how the result changes if you assume the inner conductor is a thin cylindrical shell of
radius a.




