METODY RIESENIA FYZIKALNYCH ULOH 1 leto26 — Priklady 2

Cvicenie 5. 3. 2026

Priklad 1

Vo vzdialenej hviezdnej stistave si poletuje zvlastna dvojplanéta. Sklada sa z dvoch do-
tykajhcich sa planét s polomermi R;, B> a hmotnostami M;, Ms. Touto dvojplanétou vedie
rovna diera prechidzajica stredmi oboch planét. Do tejto diery pustime pri povrchu planéty
s hmotnostou M, skusobné teliesko. Akou rychlostou vyleti na druhej strane diery?

Priklad 2

V nasledujucom je vZidy prave jedno rieSenie Ulohy spravne. Najdite ktoré to je bez toho, aby ste Glohu pocitali.

Priklad 8. Pohyblivé schody prenesi stojaceho
pasafiera z jedného podlafia na druhé za éos tq.
Ak pohyblivé schody stojo, prejde po mich pasa-
Zier z jedného podlaZia na druhé za éas to. Za aki
dobu prejde pasafier z jedného podlaZia na druhé
ak krdcéa po pohybuficich sa schodoch (pasaZier ide
v smere pohybuficich sa schodov)?
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Priklad 26. Na urychiovaci LHC v CERNE sa po-
hybugii po kruhoves drdhe s dGkou | protiny s ener-
qiow E. Ak pozndte pokajowi hmoinost protdnu my
@ jeho ndboj g, ndjdite magnetické pole, ktoré musi

posobit na urijchlfovany proton.

Priklad 21. Kleofds md rezistor s odporom R a
dva zdroje s napdtim Uy resp. Us a vniitorngmi od-
pormi Ry, resp. Ry, Zapajgil ich podla obrdzka. Aky
priid pretekd rezistorom s odporom R.
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Priklad 3
FROBLEM: Starting from rest at (r,y) = (0.0), a particle slides down a
frictionless hill whose shape is given by the equation y = —ax™, a > 0 and

n > 0. Determine the range of allowed n for which the particle leaves the
surface, and the r location at which this occurs. Assume gravity is constant,

in the —y direction.



Priklad 4

Klingon engineers have constructed a fiendish trap for unsuspecting, passing spaceships. It consists
of a spherical attractive well that can be approximated by the potential
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where m is the mass of the spaceship (assumed to be much smaller and lighter than the trap).

a) Show that the period of a circular orbit of radius r is 7r* /K but that circular orbits are
unstable as the Klingon engineers had anticipated.

b) The Starship Enterprise approaches the trap with speed v and shuts down its engines in order
to avoid detection. What is Captain Kirk’s minimum prudent impact parameter in order to
avoid capture?

¢) Now assume that the trap is moving through space at a constant velocity. It acts as a cosmic
“vacuum cleaner”, sweeping up intersiellar dust which can be regarded as having uniform
density p and negligible random motion. Caleulate the dust mass collection rate,

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 rfa < 1. Find the critical density p. above which @ 'o-ﬂ 4
the two small objects will not be pulled apart by M.
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