11.5 Cvicenia 11
1. Né&jdite Laplaceov obraz funkcie f, ak:
2
a) f(t) = sin’t; _
) f(t) D
p*+p

(p*+9)(p* +1)
m(p? +m? — n?)

|

b) f(t) = cos®t; [ |

c) f(t) = sinmit cosnt; [(p2 e e 4m2n2]
) 2p + 4p + 8
20 +p+1)
e) f(t) = t(@t + COSh t), [W]
2p° —6p
f) f(t) = t2 cost. [m]
2. Néjdite Laplaceov obraz funkcie f, ak:
el —1
£ — ) 1
) (1) = n )
1—et p+1
b) f(t) = —— )
in? 1. /p*+4
o) f(t) = SH; t; 5 p—+]
cost — cos2t 1. p>+4
et —1—t 1
e) f(t) = ——; In — =
) 0=~ | p_1+]191
e —e D
f) f(t) = . In——
) f) =" n 25
3. Najdite Laplaceov obraz funkcie f, ak:
. 1 1 p—3
t) = 3t 2t' - _
a) f( ) €7 sl ? [2(p_3) 2(p_3)2+4]
3!
b t) = —ttS.
) (0) = et e
1
— etsinht:
C) f(t) € s t? [(p_1)2_1]
2
= te! cost; -2
d) f(t) = te' cost,; [(p2 ot 2)2]
e~tr pe~ P
t) = cos?(t — b)n(t — b);
) F(t) = cos’(t — b)(t —b); SRR F
—2p
£) f(t) = e2n(t — 2). ‘
) f(t) =€ n(t —2) [p_ 7!
4. Najdite Laplaceov obraz funkcie f, ak:
1 ) 1
t) = 271 (sin 5t + sint); =
a) f( ) e (Sln +Sln )7 [2<<p_3>2+25+ (p_3)2+1)]
_,sin7tsin 3t (p—1)%+ 100

b) £(1) = e B |

t (p—1)2+16



5. Najdite predmet f, ak je dany jeho Laplaceov obraz:

4p+ 3 - ‘
a) P-D)2+2p+ 5)5 [(Te! — e (T cos 2t — 9sin 2t))/8]
b)m(p +3); [(2t%e7t — 2te™ + €' — e7319/8§]
e’ ? '
)(p — 1)p2’ [(sinh(t — 1) — (¢t — 1))n(t — 1)]
s 1)](9p — [(2sin2t + cos 2t — ¢)/5]
)(p —l—l)(p o) [(cost — cos 3t)/8|
6. Néjdite predmet f, ak je dany jeho Laplaceov obraz:
1
a)—5———r; [e=% sint|
+4p+5
T 1
b)p3—|—3p2—|—3p+1; e (1 = 17)]
2p+3
; 3/5 “2t(4sint — 3 t)/5
)p +4p 5 [3/5 4+ e *(4sin cost) /5|
e 3p
d)(p+—1>7 [(t = 3)e*n(t — 3)]
e P pe=2P - .
e)p2 —3 + pEay [sinh(t — 1)n(t — 1) + cosh 2(¢t — 2)n(t — 2)]

7. Najdite riesenie danej diferencialnej rovnice pri danych zaciato¢nych podmienkach:
a) &' + 2z =sint, z(0) = 0; [z(t) = (e72 — cost + 2sint) /5]

b) a” + 32’ = €', x(0) =0, 2/(0) = —1; |z(t) = e'/4 + 5e~3 /12 — 2/3]
c) 2"+ 22 — 3z =e"t, x(0) =0, 2/(0) = 1; [2(t) = (3¢’ — ™3t — 2e71) /8]
d) 2" + 22" = tsint, (0) = 0, 2/(0) = 0;
[z(t) = (272" — 2cost + 14sint — 5tsint — 10t cost) /25|
e) 2" + 2" =sint, z(0) = 2/(0) = 1, 2”(0) = 0;
[#(t) = 2t + (e + cost — sint) /2]
f) 2" — 2’ =te!, x(0) = 0, 2/(0) = 0. [z(t) = et(1 —t +t%/2) — 1]

8. Najdite riesenie danej diferencialnej rovnice pri danych zaciato¢nych podmienkach:
a) " — 22’ +x =t —sint, z(0) =0, 2/(0) = 0;
(%)

b) " + x = tcost, z(0) =0, 2/(0) = 0; [z(t ():
c) 2" +4x =n(t) —n(t—1), z(0) =0, 2/(0) = 0;

[£(6) = [sin? tn(t) — sin(t — V(e — 1)]/2
d) 2" + 2’ = 4sin?t, 2(0) = 0, 2/(0) = —1;

[x(t) = 2t — 34 3e™" — (sin 2t — 2 cos 2t + 2e™*) /5]
e) 2" —a' =2, 2(0) = 0, 2'(0) = 1 [o(t) = 3¢’ =3 — 2t — 12 — £°/3]
f) 2" + 4z = sint, x(0) = 0, 2/(0) = 0. |z(t) = (2sint — sin 2t) /6]

2+t — (cost+ te! — 3e") /2]
= (t*sint + tcost — sint) /4]

9. Najdite riesenie danej diferencialnej rovnice pri danych zaciatoénych podmienkach:
0 pret<Oat>2,
a)r’ +x = 1 prete(0,1), , 2(0) =0, 2/(0) = 0;
—1 prete(1,2),
[z (t) = 2[sin® Ln(t) — 2sin® Sy (t — 1) + sin® S2n(t — 2)]|



10.

11.

0 pret<0Oat>2,

b) o + 4z = t oprete(0,1), , 2(0)=0,2(0) =0;
1—t prete(1,2),
lz(t) = 2[sin® Ln(t) — 2sin® Syt — 1) + sin® S2n(t — 2)]]
0 pret<0,
c)a"+x=<¢ 1 prete(0,1), ,x(0)=1,2'(0)=0;

2 prete (1,00),

0 pret<lat>3,
d)z"+x=< t—1 prete(l,2), , z(0) =0, 2/(0) = 1.
3—t pret€(2,3),
lz(t) = 3 sin3tn(t) + §[(t — 1) — 3sin3(t — D)]n(t — 1)] — 2[(t — 2) — $sin3(t —
2)In(t = 2)] + %K )—--$D3U-@Pﬂt—3ﬂ

Pomocou Duhamelovho integralu najdite rieSenie danej diferenciélnej rovnice pri danych

zaciatocnych podmienkach:

€2t

a) " — a2’ = ax e x(0) =0, 2/(0) = 0;
[2(t) = (¢! = 1)/2 4+ In2 — In(1 + €')]
quax+x_f:fam=ax«n:a
[£(t) = e+ WD)~
c) " —a' = 2ejt6t’ (0)=0,2(0)=0

[z(t) = (' + 2)[In(e’ +2) — In3 — e’ + 1]
Néjdite rieSenie danej sustavy diferencialnych rovnic pri danych zac¢iato¢nych podmienkach:
¥ 4+y=0, B . ot _ ot
0 { BTV s =100 = 1 [o0) =, (1) = '
¥+r=y+e,
yty=az+e,
7= Y, _ 1.
C) { y/ — 21’+2y, ) .T(O) - 17 y(O) - 17
[x(t) = e'(cost — 2sint), y(t) = e'(cost + 3sint)]
{ =3y —x,

y=x+y+e”,
3e2t (11 — 4a)e**  3e™

LO=orat eme teor
et (11 — 4a)e**  (a+ 1)e™
Mﬂ:_42+®+>4@—a)_%cﬁ—4]
=y — 2,
e) y —x—z, , z(0)=—-1,y(0) =0, 2(0) =1,
Z = —T— y7

¥ =2x—y+z,
)y ¢ ¥y =a+z, , z(0) =1, y(0) =1, 2(0) = 0;
2= -3x+y— 2z,

Q;/ = —2x — 2y —42,
g) y/ — _9p +y— 22, , [E(O) — 17 y(()) = 1, Z(O) =1.
Z/:5$+2y+727



[z(t) = 6et — e* — 4e%, y(t) = e — 2e%, 2(t) = 63" + % — 6e]
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