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0.1 TImené kmity

Priklad 1. Vychylka timenych kmitov md v§eobecny tvar x(¢) = Aexp{—ft} cos(wr+ ¢), B < @. N4jdite
fazu ¢ a amplitidu A tak aby pociatona vychylka bola xy a pociatocnd rychlost’ vy = 0.
Vysledok: ¢ = —atan{f/@},A =xo+/1+ (B/0)2.

Postup:
x(t) = Ae Prcos(owr+¢) (1)
x(t) = —BAe Prcos(wr+¢)—Ae P osin(wr+ ) 2)
x(0) = ACOS((])) (3)
vo = 0=2x(0)=—BAcos(¢)— wAsin(¢) 4)
— tan(¢)=—l3/w (5)
— cos(@) = ! ! (6)

[+tan(9)?  /1+(B>/0?)

— A =xp/cos(@) =xp1/ 1+ p?%/@? (7)

Priklad 2. HI'adanim extrému funkcie sa presvedCte, Ze vysSie ndjdeny asovy vyvoj vychylky nado-
buida lokalne extrémy pre Casy t, = 0,7 /2,T,...nT/2....

Postup:
x(t) = Ae P'cos(wr—atan(B/w)) (8)
i(t) = —BAe P cos(wr —atan(B/0)) — Ae P wsin(wr — atan(B /o)) 9)
(10)
Extrém:

0 = —BAe Plecos(wt, —atan(B/)) — Ae P wsin(wr, — atan(B /o)) (11)
0 = PBcos(wt,—atan(f/w))+ wsin(wr, —atan(f/w)) (12)
tan(a)te—atan(ﬁ/a))) =-f/o (13)
—atan(f /o) +nn = —atan(f /o) (14)

nt nT
te = PYaicy (15)

Priklad 3. Aky jej dolné ohranicenie koeficientu ttlmu ak pred druhym prechodom rovnovazej polohy
bola vel'’kost’ vychylky maximdlne xo/2? (Uvazujte pociato¢né podmienky z Prikladu 1).
Postup: Kritickd situdcia ked’ je presne rovnd xg/2:

x(T/2) = xo\/1+ B2/ PT/2cos(wT /2 —atan(B /o)) (16)

1



= xoy/1+B2/@2e P72 cos((27/T)T /2 — atan(B /o)) (17)
= xoy/1+ B2/ @2 PT/2(—1)cos(—atan(B/®)) (18)
[ 1
= X0 1+[32/a)26 ﬁT/z\/W (19)
= xge PT/? (20)
— In(x(T/2)/x0) = —BT/2 21
In(1/2) = —ﬁr/zﬁﬁ:m;‘z (22)

a teda vysledok je 8 > 21}‘2 = 21n2%”.



