
Oscilacije
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U opštem slučaju ugaona brzina nije 
identična sa kružnom frekvencijom!
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Filmovi 20 i 21!



Sistem teg opruga

Amplituda  ne utiče 
na frekvenciju!
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Energija linearnog harmonijskog 
oscilatora



Totalna energija sistema

Oscilacije su neprigušene 

(smatra se da nema otporne sile) !



Linearni harmonijski oscilator
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Linearni harmonijski oscilator
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Matematičko klatno
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Matematičko klatno
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Matematičko klatno
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Fizičko klatno
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Fizičko klatno
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Fizičko klatno
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Konstante A i B 
određuju se iz 
početnih uslova!
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Slaganje oscilacija
( )1 1 1cosx A tω ϕ= + ( )2 2 2cosx A tω ϕ= +

( )1 2 cosx x x A tω ϕ= + = +

( )2 2
1 2 1 2 1 22 cosA A A A A ϕ ϕ= + + −

1 1 2 2

1 1 2 2

sin sin
cos cos

A Atg
A A

ϕ ϕϕ
ϕ ϕ
+

=
+



Izbijanje
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Lisažuove figure
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Prigušene oscilacije
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Prigušene oscilacije
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Prigušene oscilacije
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Prigušene oscilacije
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Prigušene oscilacije

http://www.lon-capa.org/~mmp/applist/damped/d.htm



Kvaziperiodično kretanje
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Aperiodično kretanje
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Kritično amortizovano kretanje
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Telo se najbrže vraća u ravnotežno stanje!



Parametri oscilatora
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Faktor dobrote ( Q-faktor )
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Prinudne oscilacije

http://www.walter-fendt.de/ph14e/resonance.htm
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Prinudne oscilacije
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Prinudne oscilacije
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Prinudne oscilacije
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Prinudne oscilacije

( )sinpdx
A t

dt
ω ω ϕ= − −

( )
2

2
2 cospd x

A t
dt

ω ω ϕ= − −

( ) ( )( )
( ) ( )

2

2
0 0

cos 2 sin

cos cos

A t A t

A t f t

ω ω ϕ α ω ω ϕ

ω ω ϕ ω

− − + − − +

− =



Prinudne oscilacije
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Prinudne oscilacije
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Amplituda kod prinudnih oscilacija
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Amplituda kod prinudnih oscilacija
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Rezonancija
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Rezonancija (Tacoma bridge)



Značenje Q-faktora
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Amplituda kod prinudnih oscilacija



Objekat može da osciluje oko

1. bilo koje ravnotežne tačke.

2. bilo koje tačke stabilne ravnoteže.

3. bilo koje tačke, ako na njega deluje sila linearna sa       
rastojanjem.

4. bilo koje tačke .
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Presentation Notes
Answer: 2.When an object in stable equilibrium is disturbed, it tends toreturn to the equilibrium point. This is the basic requirement for an oscillation.An object in unstable equilibrium tends to move farther awayfrom equilibrium when it is disturbed. Forces around any stable equilibriumobey Hooke’s law, provided the displacement from equilibrium isnot too large, so any stable equilibrium point will do.



Šta je neophodno da bi objekat oscilovao?

1. stabilna ravnoteža

2. malo ili nimalo trenja

3. poremećaj

4. ni jedan od ponuđenih odgovora

5. prva tri ponuđena odgovora

Presenter
Presentation Notes
Answer: All three.A stable equilibrium point is needed. In addition, somesort of disturbance is required to set the object in motion (otherwise theobject would simply remain at the equilibrium point). Finally, frictionshould be small or absent, otherwise the object doesn’t oscillate but justreturns to the equilibrium point without overshooting it.



Teg povezan sa oprugom osciluje. Na grafiku je prikazana 
pozicija u funkciji vremena tega. U tački P teg ima

1. pozitivnu brzinu i pozitivno ubrzanje.

2. pozitivnu brzinu i negativno ubrzanje. 

3. pozitivnu brzinu i ubrzanje nula. 

4. negativnu brzinu i pozitivno ubrzanje.

5. negativnu brzinu i negativno ubrzanje. 
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Presentation Notes
Answer: 2. The velocity is positive because the slope of the curve atpoint P is positive.The acceleration is negative because the curve is concavedown at P.



Ljuljaška se ljulja na sopstvenoj frekvenciji. Kada dete sedne 
na ljuljašku sopstvena frekvencija

1. se poveća.

2. ostane ista.

3. se smanji.

Presenter
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Answer: 2. Oscillations are an interplay between inertia and a restoringforce. The extra person doubles both the rotational inertia of the swing aswell as the restoring torque. The two effects cancel.



Krug rotira u CW smeru brzinom 29 obrta u sekundi. Krug se 
snima kamerom koja snima 30 slika u sekundi. Na 
snimljenom filmu tačka se kreće

1. veoma sporo u CW smeru.

2. veoma sporo u CCW smeru.

3. veoma brzo u CW smeru.

4. veoma brzo u CCW smeru.

5. na slučajan način

Presenter
Presentation Notes
Answer: 2. After 1/30th of a second, the object has completed 29/30th ofa full revolution. To the camera, it therefore appears in position 1—as ifit had rotated 1/30th of a turn in the counterclockwise direction. For eachsubsequent frame, the dot appears to rotate another 1/30th of a rotationin the counterclockwise direction. After 30 frames, the dot has made onecomplete counterclockwise rotation. As seen by the camera, therefore,the rate of rotation is not 29 clockwise revolutions per second, but 1 counterclockwiserevolution per second.



Starinski sat meri vreme pomoću klatna. Šta je od ponuđenih 
iskaza tačno?

1. Sat će žuriti jer se klatnu menja period usled otporne sile. 

2. Sat će žuriti ako se nalazi u brzom vozu. 

3. Sat će kasniti ako se nalazi u magnetnom polju.

4. Sat će biti tačan ako je amplituda klatna dobro odabrana.

Presenter
Presentation Notes
Answer: All three.A stable equilibrium point is needed. In addition, somesort of disturbance is required to set the object in motion (otherwise theobject would simply remain at the equilibrium point). Finally, frictionshould be small or absent, otherwise the object doesn’t oscillate but justreturns to the equilibrium point without overshooting it.



RLC kolo na slici ima veoma malu vrednost otpornosti R. 
Ukoliko se povećava frekvencija generatora do veoma 
visoke vrednosti:

1. sigurno će pregoreti kalem.
2. sigurno će probiti kondenzator. 
3. sigurno će pregoreti otpornik.
4. napon na otporniku će monotono rasti.
5. nijedan iskaz nije tačan. 

Presenter
Presentation Notes
Answer: 2. The velocity is positive because the slope of the curve atpoint P is positive.The acceleration is negative because the curve is concavedown at P.
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