METODY RIESENIA FYZIKALNYCH ULOH 1 leto19 - Priklady 4
Cvicenie 11.4.2019

Priklad 1

V nekonecnom doskovom kondenzatore so vzdialenostou dosiek 1 m a intenzitou elektrického pola
1 pV/m je na spodnej elektréde umiestneny izotropny zdroj elektronov. Elektrony z neho vylietaju rychlostou
1 km/s na vietky strany. Na aka plochu dosiek kondenzatorov dopadaji?

Vysledok uvedte s presnostou na m?.

1uV/m 1km/s Im

Priklad 2

A cylinder of radius @ and mass m contains a point mass, also of mass m
located a distance a/2 from the symmetry axis. The cylinder is placed
on an incline, which is initially horizontal, but is very slowly raised.
Assuming the cylinder cannot slide on the incline, at what inclination
angle & does the cylinder begin to roll down the incline?

Priklad 3

- PROBLEM: If the solar system were 1mmersed in 8 umfcnrmly dense spherical
cloud of weakly-interacting massive particles (WIMPS) then objects in the

solar system would experience grawtatmnal forces from both the Sun and
the cloud of WIMPs such that |

Assume that the extra force due to the WIMPS is very small (that is b < |
k/r3). Work to first c:-rder in b.

(a ) Fmd the frequency of radla] oscﬂlatlons for a ma-a.r]:,r cm:ular orbit. 5/
(b) Find the average a.ngular veloc:ltyj -

~ (¢) Find the rate of precessmn of the p6r1heh011 tc- lowest order in b using
the results of (a ) and (b). o



Priklad 4

The region 0 < ¢ < L is filled with a material with a material with z dependent
conductivity, ¢ = a/x, where a is a constant. The plane z = 0 is held at zero potential
.(groundcd), while the plane x = L is held at constant potential V3 > 0. Consider the
steady state situation, where all quantities are time independent. Find the current density

J, the electric field E, and the charge density p in the entire region 0 < z < L.

Priklad 5

PROBLEM: Asshown in the figure, two parallel conducting plates of dimension
L x L are separated by a distance a < L — oo and are at electrical potential
V' = 0. A thin charged membrane of height a and length L is inserted
perpendicular to the plates at x = 0. The potential on this membrane is
V(0,y) = Vosin(my/a). The plates and the membrane extend a distance L
in the direction perpendicular to the plane of the fipure.

}I
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(a) Find the electrical potential, V' (z.y), in the region between the plates
to the right of the membrane (i.e., for # > 0). (You may ignore values of

z>L/2)

(b) Find the sign and magnitude of the charge density, #(z), on the con-
ducting plates at y = 0 and y = a to the right of the membrane, x = 0.

(c) Find the magnitudes and directions of the forces on the entire upper
and lower plates.

Ak neviete, odpoved na ¢ast a) je:

Vo e/(-pi x/a) sin(pi y/a)



