METODY RIESENIA FYZIKALNYCH ULOH 1 leto24 — Priklady 7

CviCenie 9. 5. 2024

Priklad 1
@ Jonka doma nasla §tyri rovnaké homogénne pali¢ky s hmotnostou 2 kg a dizkou 2 m. Vietky ich jednym
koncom zavesila zo stropu tak, Ze viseli z jedného bodu. Na spodny koniec kazdej palicky pripla nehmotny

bodovy naboj 10~* C, takie sa zacali odpudzovat. Aky uhol zvieraju palicky so zvislicou, ked je sustava
v rovnovaznej polohe?

Tato tloha nemad analytickeé riesenie. Nebojte sa pouzit kalkulacku. Vysledok odovzdajte s presnostou na 1°,

Ak je periéda malych kmitov okolo tejto rovnovaznej polohy?

Priklad 2

Ak viete, Ze v nasledujucich Ulohach je prave jeden z ponukanych vysledkov spravny, najdite ho bez toho, aby
ste Ulohu poditali.

Priklad 1. Sildk Patricius Ozruing md hmotnost m. Dnes chee v cirkuse preduviest, ako sa iba pomocou kladiek

zdwvihne spolu s ploginou hmetnosti M < m, na ktorej stoji. Akow silow must fahaf za kazdé lano, aby sa mu to
podarilo?
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Priklad 3

An open cylinder with thin hght

(water-tight) attached bottom is

submerged into water to depth H. /_\‘
A weight m 1s placed on the bot-

tom of the cylinder. Find the min- m H

mmal weight m, and 1its position on
the bottom, required to separate the
bottom from the cylinder. The di-
ameter of the cylinder 1s D, you may
assume that the size of the weight 1s
much smaller than D.

Priklad 4

A long, solid cy].indrigal conductor has a radius b, length L. and electrical
conductivity .. A uniform current flows through it when a voltage differ-
ence Vy is applied between the ends.

(a) Use the Poynting vector to calculate the total power flow into (or out
of) the eylindrical region inside radius s = b/2. Does the power flow into
this region or out of it?

(b) Caleulate the Ohmic heating in the region s < b/2, and compare this to
the power flow calculated in part (a).

Priklad 5

PROBLEM: The fipure below shows a generic potential for atoms in a solid lattice. Assign
reasonable mimbers for the scale of the equilibrium location, a, and the depth of the potential
well, £ for, say, iron. Now imagine a steel fiber 1 m long and 100 pm in diameter suspending
a 1 kg mass in normal gravity. How much will the fiber streteh, based on vour estimates for a
and £7 Hint: first work out a spring constant, k.
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Priklad 6

PROBLEM: Orhital precession due to a quadrupole perturbation.

As aresult of the Earth’s aspherical mass distribution, its gravitational potential has the form
1 322 —r?
Uify=—a |- |,
(7) 0¥ (*r +8 -5 )

where the z-axis is the Earth’s axis of rotation, and « and 3 are constants. The corresponding
gravitational force thus contains a (small) non-central component.

(a) Determine the equations of motion of a (non-relativistic) particle of mass m in this field.
(Hint: try using rectangular coordinates. )

(h) Determine the rate of change of the angular momentum vector L of the particle. Write
the answer in terms of 7, Z and the given constants.

(¢) Consider a particle moving initially in an approximately circular orbit, with radius a
and angular veloecity ¢ = w. Let the normal to the plane of the orbit lie '1n.il:'1£|,ll_1:r in the
x-z plane, at an angle # with the z-axis, as indicated in the figure. Assume |%| to he
sufficiently small that over one period the orbit ecan be considered to be an unperturbed

circle. Find the time average <%I§ over one period of this circular orbit.




