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Harmonicky oscilator — pruzina
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Harmonicky oscilator — pruzina
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Harmonicky oscilator — pruzina

i pruzina
F, =—Fkx ) L
xr = ——x pohybova rovnice
L m
Uy = ——T
m r(t=0)=-4 _ )
pocatecni podminky
K ve(t =10) =0
reSeni:
L
r(t) = —Acoswt w=1/—
m
27 m
perioda kmiti: 1 = =27 7




Harmonicky oscilator — pruzina

i pruzina
F, = —kx . k

pohybova rovnice: & = ——
k

Ay = ——T obecné reSeni:
m

r(t) = Asin(wt + @)

‘ /N

uhlova (L — i fazovy posuv
frekvence m

x(t) = Cqsinwyt + Cy cos wat

C7 =Acosop

¥ A o -
Cy = Asing



Harmonicky oscilator — pruzina

1 pruZina prace, kterou vykona pruZina pfi pfesunu zavazi z A do B:
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Harmonicky oscilator — pruzina

N pruzZina potencialni energie:
| L o . 9 L 9 9 . 9
b, = GA‘;}.‘ — ﬁkﬂ sin“(wt 4+ ) = Smﬂ w* sin” (wt + )

kineticka energie:

K Lo, 1 |
Er = im;rz = amﬂ‘wg cos? (wt + )

1
celkova energie pruziny: Ek + Ep = 5 mA°w°




Fyzicke kyvadlo

2. impulsova véta: 7, = Mglsinp = —.J,c = —J,0

aproximace malych kmiti: SI ¢ =2 @

pohybova rovnice:
. Myl
(}‘9 o JD (}‘9

o(t) = Asin(wt + ¢)
M gl
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Steinerova véta:

J, = Jp + MI?

W =

~~_

perioda kmiti:

N2
T o JT—I—ﬂ[Z
M gl

redukovana délka fyzického kyvadla:
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Tlumené kmity

pruzina

ke h

r— ——o — —1
m m
k . h

wg = — 20 = —
m m

r = —wHT — 202

fedeni hledame ve tvaru: x — Ce™?

charakteristicka rovnice: ﬂQ + 200 + ng — ()

D = 45 — 4w

{'1'1:2 — —!’i + \/(52 — Ld%



Tlumené kmity — aperiodicky pohyb
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Tlumené kmity — mezni aperiodicky pohyb

b7 _
.. .. 02}
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mezni aperiodicky pohyb: D =0 S o ;
X 04r
ot ot /
X — Cle + Czte 06 _ ,/'/
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napt. z(0)=—-a (¢, = —g¢
- _& ~&
Cy = aa X=—ae ~ —ade

#(0)=0 Cia+Cy=0



Tlumeneé kmity

aperiodicky pohyb

mezni aperiodicky pohyb




Komplexni ¢isla

* prirozena cisla
algebraicka operace

e séitani da+X=C
* nasobeni aX=_C_C

a
e umocnovani X =C

X
e umocnovani a =C

inverzni operace

X=C-a
C
X=—
a
x=2/c
X=log,cC

cela cisla

racionalni Cisla

iracionalni Cisla

komplexni Cisla

staci pro reSeni vSech algebraickych rovnic



Komplexni ¢isla

e’ =cosd+isin 9

C=X+iy =re'’ =rcosg+irsin 9
X+iy = re’ Re{c}=x=rcosd r’=x"+y’
______ -/ Im{c}=y=rsin 9 tg9="2
y X
9




Tlumené kmity — tlumeny harmonicky pohyb

1.0

i = —wix — 20i

05

D=46" -4y

tlumeny harmonicky pohyb: D < 0 =

o, =—0+8° —wf =—0 tiJai —05° 5|
@

a,=-0*lw

-1.0

—ot jlot —ot -1t
x=Ce e” +Ce e

_ 4Ot : St
x =g °"(D, coswt + D, sin wt) x = A" sin (et + )
D, =C, +
,=C,+C, } C, = Cl* Konstanty A, ¢ urCime z poc¢atecnich podminek:
D, =i(C,-C,) napt. z(0) = —a w a
= = arc tﬂ— _‘—1 = —

#(0) =0 5 sin ¢



Harmonicky oscilator — komplexni reprezentace

harmonicky kmit: X = ASIﬂ C()t-l- ) _— Aei(a)tﬂﬂ)

i b

uhlova frekvence fazovy posuv
Ae' %) = Acos(wt + @)+ iAsin (wt + )

Aei(a)t+(p) _ Aeigoeia)t _ Aeia)t

komplexni amplituda
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Nucene¢ kmity

pruzina

. k F pohybova rovnice
r—+ —r = —
m m B 5 '
] T+ Wl = —
s 12 j— . |
W = —
T

« budici sila: F' = Fyy sin(Qt) = Fye™

« obecné feseni: @ = A sin(wt + ) + Tp

N

. 14 v v r. - j?ﬂt
e partikularni feSeni: Tp = Tpe€

komplexni amplituda

partikularni feSeni:

" Fo Ty = Fo sin
Up = - Lp 2 __ 02|
P om(wE —02) m(wg — 22)

(€21)



Nucene¢ kmity

3 pruzina . k F
Tr+ —r=—
(e T
] 12 — ’ll‘ i
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e obecné feseni: = A sin(wt + @) + Tp

» partikularni feSeni: Tp = i?pt?T'Qt
F komplexni amplituda
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