Cviceni z Matematiky 3

Diferencialni rovnice druhého radu



DR druhého radu s konst. koef.

*yv'’+by +cy=0nebo f(x)

* CO popisuji?



Kmi

N =

tani hmoty na pruzine

Governing Law : Total Force applied to a body = Motion of the body

.
\ .
~—
@ . What kind of Force is there ? Q. Can | convert this into a term
Y related to position of the
i)  Force to makes movement mass (x = distance from the
% = Hestoration force of the spring reference point) 7

trying to get back to the equilibrium position

f\/\/\/\/

 x=0 A Yes A{I:celjaratiun _[a} is the
' = — )I{;!C 2 derivative of distance (x)
+x i) Force created by Gravity l
= Force pulling the object down to the ground ﬂux
a=—x
= mg dt
i)  Force to oppose the pulling force by gravity l
. = Restoration force of the spring just to oppose 2
We can set this part to the pulling force by gravity na = d'x
be 'l by setting ‘the d 2
equilibrium point’ as =— ks [
the reference point of + )
the model.
(Refer to previous
figure and comments — ;I{x—l— mg— ;{S

on it)

< /!

—kx



Kmitani hmoty na pruzine

Total Force applied to a body Motion of the body

Ukradnuto z


http://www.sharetechnote.com/html/DE_Modeling_Example_SpringMass.html

Pohyb kyvadla

Resime v polarnich soufadnicich

fixed support

tj. popis pomoci uhlu @ |
Pohybova rovnice /

pivot point
160 =T,

kde I=ml> @ T=-mglsnd.

m

dava i+we- 0,

m g

kde vlastni frekvence je «= /7

nebo Stoll: Mechanika str 85, viz dale.


https://farside.ph.utexas.edu/teaching/315/Waves/node6.html

Torzni kmity

* MOZeme popsat pomoci thlu

d= e df
J— 4+ C— 0= T(t
e + g7 + K T(t)

Definition of terms

Term | Unit | Definition
g rad __An gle of deflection from rest position
I_ _kg — ';mmemuhgeﬂ;_ SRt
i C . joule s rad™1 Angular damping constant
l K _N m rad_i._-: Torsion spring constant
2 i T Nm Drive lorq;

Prevzato z



RLC obvod

Kirchhoffovy zakony

VR-I-VL—l-ij:V{t].,

dl !
Ve = RI(t) v, = L% Vo = V(0) + %fﬂ I(r)dr
pak
RI(t) + L—+V f (T)dr =V
g,
CLT) + 10+ 25 T(0) =0,

Prevzato z
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https://en.wikipedia.org/wiki/Torsion_spring

Druhy tlumeni

* Kritické
* Silné (nadkritickeé) ¢

Vice napf na str 76 - 2.2.2 Tlumeny oscilator v


https://en.wikipedia.org/wiki/RLC_circuit#Series_RLC_circuit

Co se deje pri vhejsim buzeni?

o Pfl'pad y” + b y’ +Cy= f(X)

* Odpoveéd systému bude [ g /4.
podobna tvaru buzeni €&



http://www.jaderny-prvak.8u.cz/wp-content/uploads/2013/02/Stoll-I.-Mechanika.pdf

Co se deje pri vhejsSim buzeni?

* Rozhodujici je, jestli budim systém
pomoci f(x) na jeho vlastni frekvenci Ci
ne

|
‘ |

Vice napr na str 80 - 2.2.3 Rezonance (tlumena a netlumena) v



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

