METODY RIESENIA FYZIKALNYCH ULOH 1 leto19 - Priklady 2

VZOROVE RIESENIA

Cvicenie 14.3.2019

Priklad 1

aa. The initial energy is

and the final energy is

For the ball not to lose contact,

Using conservation of energy, it follows that
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b. A simple application of conservation of energy vields

Priklad 2
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a) Wok md zrejme taZisko na svojej osi. Ak ozna¢ime xz je vyiku na povrchom ked je poloZeny
dnom nahor, potom praca potrebna na jeho prevritenie je

mg (\," 22+ R? - z)

kde m = 27 R20 je hmotnost woku. Ide o rozdiel potencidlnej energie v najnizSej a najvyiSej polohe.

Ostava uréit

z. Wok si nasekime vodorovne na velmi tenké pasiky, postupne vo vyike y. Kazdy si

mézme predstavit ako maly valec s polomerom \/ R? — y? a vyskoun
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kde f’ je derivacia vyjadrenia kuznice y = VRZ — z2 ako funkcia y. Vypoéitame a dostaneme pre
hmotnost pasika vo vvike y

dm = a2n+\/R? - \/1 . — n‘l,- = 2mady .

Vietky pasiky maji teda rovnaka hmotnost (plochu) a neprekvapi nas teda, ze vysledné tazisko bude
v polovicl vyiky woknu
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Vysledna energia je teda
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b)

Balik treba dostat do miesta, v ktorom sa gravitacna sila od planéty vyrovna gravitacnej sile od
mesiaca. Za tymto miestom uz bude teleso padat smerom k mesiacu. ! Ak oznaéime d vzdialenost tohto
miesta od stredu planéty, dostivame
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Dostivame dve hodnoty, ti medzi planéton a mesiacom je so znamienkom minus. Ostiva dopoditat,
kolko energie treba balicku na povrchu planéty dodat, aby sa dostal do tohto miesta, Na povrchu zeme
A energiu
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v mieste kde st vyrovnané sily mé energiu
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Ostava urohit rozdiel tychto dvoch energii a dosadit za d. Vyjde fosi ako
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'Kde ho bude treba zastavif, ale to uz je iny pribeh.

Priklad 3

The (almost uniform) field from the charge will induce F() charges on the front
and back sides of the plate, so that the field inside metal is zero, and those charges
will be attracted towards the point charge with force
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Priklad 4
Also,
o= =2, p=-F = 20p0) = -2¢
= F = —dx = x= Asin 2t
20) = 24=2p,(0)=2 = A=1
. it
o= =200y

= = 2sin”2/1 - >
Vﬂ_ = 2dt sin” 2t = dt(1 — cos 4t)
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l
sin ! y = t-= i- sin 4t
=y = sin (t - %Sin zlt)
r = sin2i.

Priklad 5



(a) For the case where there is no dielectric, we can use Gauss’ law to find the electric fieldat a
radius r
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(b) Tofind the capacitance, we use

We can use the solution to (a) to find V from
V = —[ E dr (where r goes froma tor)
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ic) When we pull the dielectric out, then we will have a length x which has no dielectric in it, and a
length L — x which has dielectric in it. So the net capacitance will be that of two capacitors in parallel

C= C.:-no diglecrric T cf.-:-w:’th dielectric

Where the capacitance with no dielectric has a similar form to that found in part (b) except that we use
€p instead of €. S0
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Where the change in capacitance is therefore given by

The change in the work will be equal to the change in the potential energy. Recall that V remains
constant since it is attached to a battery. So

1
Fdx +VdQ = 5V*dC

Where
dQ =VdC



So if we substitute that in to the work equation, we get

1
Fdx +V(VdC) = -fl?‘df

1.,
Fdx = —5V*dC

50 we can substitute in for dC and then substitute in the work equation to get
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