METODY RIESENIA FYZIKALNYCH ULOH zima20 - Priklady 4
VZOROVE RIESENIA
Cvic¢enie 19.11.2020

Priklad 1

Prvoradé je vedief, akeé sily pdsobia v nadej sistave, specidlne, aké sily pdsobia na ,levitujacu” kocku.

V horizontilnom smere pésobi iba normaélova sila F,, od velkej kocky. Pohybova rovnica' v horizontilnom
smere pre ,levitujicu” kocku ma teda tvar
ma = F,.

Vo vertikalnom smere posobia dve sily, gravitacna F; = mg, a trecia F; < fF,. KedZe nas zaujima pripad, kde
sa ,levitujica® kocka nebude pohybovat vo vertikilnom smere, s uré¢itostou musi platit rovnost sil

F, = F, = mg < fF,.

Posledny dielik puzzle je pohybova rovnica celého systému. Obe kocky sa hybu so zrychlenim a v horizon-
talnom smere a jedina vonkajsia sila, ktora na nich pdsobi je sila F, ktorou posobia Zaba s Janom na lano,

takie
(m+ M)a=F.

Spojenim vietkych troch pohybovych rovnic dostavame podmienku pre silu F

&
]_f’

Fz(m+M

a teda najmensiu hodnotu ma F vtedy, ak nastane rovnost.
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Priklad 3

a) Since the problem has an aziunmuthal symmetry, we have
$(r.6) = > (A7’ + Bir1)Py(cosB)
-0

Using that
Pplcosd) =1

Pi(cos8) = %[3 cos8—1]

we obtain
$(0) = Ppocos’d = %[EP: (cos8)+1] = %[EP: (cosf) + Polcosd)]
And thus

E. dx ¢(R.x)Py(x) = _[_1 % [2P3(cos8) + Py(cos8)]Py(x)
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If we want fo evaluate the potential inside of the sphere, we need to set 5; = 0 and obtain

|| acgp@0paw = [ dx[ZA RIPi(x) }pmm
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and thus form = 2
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and thus

6(7.8) = —'{'53—[:'%{':05 g) + %“"—” (&) Pa(cos8)

For the potential outside of the sphere, we set 4; = 0 and obtain

J': X P(R.X) P (%) = _|'11 a’x|:§ B;R-VP,(cosB) me{x]
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and thus

$(r.0) = 'i'ﬂ R py(cost) + %(%JEP:&DSE}

b) The electric field inside the sphere is then given by
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¢) Using Gauss™ law inside the shere
f:E" -dd = 4"1"'” r - jdrp | d(cos@)P1(cosd) = 0

Thus, no charges are contained inside the sphere.



Priklad 4
It is reasonable to assume that P depends on the weight of the

helicapter myg, its linear size L, and the density of air p, as a certain power-
law:

P o (mg)® % L% = p".

The combination of exponents that gives the correct dimension of P is unique:
P o [mg}s‘r:.[r'tp_l-'r“:"-

Since myg oc L*, this entails
Poc LV [T,

Therefore, the required power iz 272 P = 82 P.



