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Priklad 1
Kedze uvazované elektrické pole je homogénne, na vietky vylietavajiice elektrény bude smerom nadol
posobit konstantna sila velkosti Ee. Ta bude udelovat elektronom zrychlenie a = ETE Mézime si tiez uvedo-
mit, Ze gravita¢na sila posobiaca na elektrony je oproti elektrickej sile zanedbatelna. Cela stistava je rotacne

simernd, takze vo vypocte sa staci obmedzit na jeden rez obsahujuci zdroj. Analogicky k Sikmému vrhu v
homogénnom gravitacnom poli mézeme popisat suradnice elektronu uniknuvsieho zo zdroja pod uhlom ¢
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V zavislosti na pociatoénej rychlosti a elevacnom uhle elektronu mézu vo vieobecnosti nastat tri pripady:

« elektron narazi do hornej dosky kondenzatora;
« elektron sa obtrie o horni dosku kondenzatora;

« elektron nedosiahne dostato¢nt vysku na to, aby sa dotkol hornej dosky kondenzatora.

Pozrime sa na elektrén, ktory sa prave obtrie o hornt dosku. Letiaci elektrén dosiahne svoju maximalnu
vysku po case
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Ak tento ¢as dosadime do vzorca pre y-siradnicu a polozime ju rovnu 4, zistime pod akym uhlom musi byt
vypusteny elektron, aby svoju maximalnu vysku dosiahol prave vo vyske dosky, ¢o teda znamenad, Ze sa o iu
obtrie.
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Ak do tohoto vztahu dosadime zadané hodnoty, vyjde uhol ¢ = 36,37°. Tento uhol je mensi ako 45°, ¢o
znamend, ze vietky elektrony, ktoré by mohli doletiet dalej, narazia do hornej dosky. Ak dosadime tento
uhol spolu s ¢asom T do rovnice pre x-sturadnicu, zistime v akej vzdialenosti od stredu sa budu elektrony
obtierat o hornt dosku
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Vieme teda, Ze vrchol trajektorie takéhoto elektronu je vo vodorovnej vzdialenosti x;, od zdroja. Ak si uvedo-
mime, Ze elektron dosiahne vrchol trajektérie presne v polovici prejdenej vodorovnej vzdialenosti, zistime,
Ze maximalny dolet na spodnej doske je x; = 2x;,.

Po dosadeni hodnét zo zadania dostavame x;, = 2,715 m. Ak vezmeme do uvahy rota¢ni simernost tlohy,
zistime, ze elektrony budu na hornu dosku dopadat do kruhu s polomerom 2,715 m a na dolnu dosku do
kruhu s polomerom 5,43 m. Pre celkovi plochu dopadu teda dostavame vysledok

S=n(xd+x3) = 5ax; = 116 m>.



Priklad 2

Priklad 3
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Let y be the distance above the horizontal. The potential energy of the
cylinder is just mgy and of the mass point is mgy + mgacosf/2 and
y = afl sin «, so the total potential energy is

V(f) = mg(2afsine + acos /2) .

The eyvlinder will roll freely when there are no stable points:
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s0 when sin @ > 1/4, the cylinder begins to roll.

Alternatively, one may take torques around the contact point.

Priklad 4

SOLUTION:

Ohm’s law for a wire of length [ gives the voltage V = Ipl/A. Therefore, the
electric field strength in the wire is E =V /l = Ip/A. Due to the difference
in the resistivity of the materials the electric field strength has to be different
in material 1 and material 2. According to Gauss’s law, the difference in the
electric field strengths implies an accumulation of charge at the boundary

of the two materials. The net accumulated charge is
Q = c0A(Ey — Ey) = eol(p2 — p1),
where £q is the electric constant.

Priklad 5
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Priklad 6

(a) Applying the law of conservation of energy for a bead of mass m and
charge @ in the field of a dipole with dipole moment P gives

,,mz' + QPCOQG 2mv0 - QPCOD(WN) 0

This gives the expression for the velocity of the bead v at angle 6
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i = 2QF cosﬂ.

mnr=

The bead moves along a circular path until it reaches the point opposite
its starting position. The bead stops there and then goes back executing a
periodic motion.

(b) The radial component of the force on the charge due to the dipole
F,_dipole can be calculated as the derivative of the electric potential energy

with respect to r
2 (QP=?) = —20P=3t.

For the circular motion muv? /T = Fy_dipole + Fr—string. Substituting v and
F,_gipote gives the normal force exerted by the string on the bead F;_string =
0. If the string were not there, the bead would move along the circular path
as with the string.



