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Cauchyjevih problema pomoc¢u

(preddiplomski stru¢ni Laplaceove transformacije -
POLYTECHNICUM ZAGRABIENSE Studij elektrotehnike) ZadaCi

Elektrotehnicki odjel

Iskljudivo koristeéi Laplaceovu transformaciju rijeSite sljedece Cauchyjeve probleme:

3‘y"+2‘y':4-x,

1. {y(0)=2,

y(0)=-3.

2.y =5-y +2-y=3-€",
2. {y(0)=0,

y(0)=1.
{y"—y'—2-y=2-(1—3-u)-e'”,
¥(0)=y (0)=0.

y +y +16-y=4-cos(4-w),
4. {y(0)=0,

Y (0)=4.

y —y +4-y=4-sin(2-2),

5. y0)=2,

¥ (0)=0.

y"+y:cosa,
6. <y(0)=1,
¥ (0)=0.
y +4-y+4-cos(2- B) =0,
7. 1y(0)=0,
y (0)=-1.
y —y —y=3-*cose,
8. 1y=0,
y(0)=1.
0 {y"+5-y'+3-y+21-e¢-sin(3-¢)=0,
y(0)=y (0)=1.
"~ y=8-ch(3-9),
10. {y y ' ch(3-¢)
y(0)=y (0)=1.
2.y +3-y+2-y=¢7,
1L Sy =1,
y(0)=-1.
y —y=2-¢,
12. { y(0) =4,
y (0)=5.
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RJESENJA ZADATAKA

1. 3-[s2-F(s)—s-y(O)—y'(O)]+2.[s-F(s)—y(0)]:4-Si2,
3-[s2-F(s)—2-s+3]+2-[s-F(s)—2]:iz,
S

F(s)‘(3-s2+2‘s):i2+6‘s—5,
s

6-5°=5-s+4 2.5°-3.5+2 2 3 2
Fs)=—3 = 3 =-S5t
s -(3-5s+2) s s s s

=y=2-3x+x & y=x"-3-x+2.

2. 2-[s2~F(s)—s-y(O)—y'(O)]—5~[s~F(s)—y(O)]+2~F(s):3- L

s—2
2:[s* F(s)—1]=5-5-F(s)+2-F(s) = 3
s—2
F(s)-(2-5°=5-5+2)= 3 +2,
s—2
2-s—1 2-s—1 1

F(s)=

(5-2)-(2-5—5-542) (5-2)-(5-2)-(2-5—1) (s—2)

=y=t-e".

3.5 F(s)—s5-y(0) =y (0)~[s- F(s)— y(0)] -2 F(s) = 2- ! -6- ! =,
s+1 (s+1)
2 F(s)—s. F(s)—2-F(s)= 2 8+D =6
s F(s)—s-F(s)—2-F(s) 511
(s os_2)=206=2)
F(s)-(s"—s5-2) G
F(s)= 22-(s:2) _ 2~(3s—2) _ 2 :
(s+D)"-(s°=s=2) (s+1)"-(s—2) (s+1)
:>y:u2~e"‘.
4.s2-F(s)—s-y(O)—y'(0)+[s-F(s)—y(O)]+16-F(s):4- 2::_42
)
5 4.5
5T F(s)—4+s-F(s)+16-F(s)=—
s +16

4.(s*+5+16)
s> +16

F(s)-(s*+s+16)=

b

4 4
F(s)= =
) sS+16  s*+47
= y=sin(4-w)
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, , 2
5.5 -F(S)—s-y(O)—y(0)—[S'F(S)—Y(O)]+4'F(s):4's2+22’
s F(s)=2-s—s-F(s)+24+4-F(s)= 28 ,
s“+4
2_
F(s)-(sz—s+4):2 al (S2 S+4),
s*+4
2.5 s
F(s)= =2
() s’ +4 s7+2°
= y=2-cos(2-z)
6.s2-F(s)—s-y(O)—y’(O)+F(s)=%,
s +1
s* F(s)—s+F(s)= TBAPR
s +1
F(s)-(s* +1)=—>—+s,
s +1
s s s 1 21
F(S)z 2 + 2 2 2 PR 2
sc+1 (s"+D)7 sT4+1 2 (s7+])
:y:cosa+%-(x-sina’.
7.5% F(s)= 5 3(0) =y (0) +4- F(s) = (~4)—"—.
s°+2
s2~F(s)+1+4-F(s)=(_24)'s,
s"+4
(4)-s
F . 2+4 = _1’
(s)-(s"+4) )
F(s)=— - == -5
() (s*+4) sT+4 (57427 2 57427
= y=—,3-sin(2~/3)—%-sin(2~/3)=—(2-,3+1)'Sin,3'COSIB~
8.5° F(s)—s5-y(0)—y (0)=[s5-F(5) = y(0)] - F(s) =3- =2
(s—2)" +1°
F(s)-(sz—s—l)zL_zz) ,
(s—2)>+1
2
—s—1
F(s)-(s*—s—1 =L,
(s)-( ) -2 +1
1
F(s)=—5——
= it

= y=e¢"“sine.
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9.5 F(s)—s5-y(0) =y (0)+5-[s- F(s) = y(0)]+3- F(5) = (-21) ————,
(s=1)"+3
s2-F(s)—s—l+5-s-F(s)—5+3-F(s)—_—63
(s=1)*+3*’
Fs)-($+5-543)=— 5 4516,
(s—1D"+9
3 2_ e
F(s)'(s2+5-s+3):s +4-5 22 s 3’
(s—1D"+9
3 2_ e _
F(s)= s-zi-4s zs?) _ s212
[(s=17+9]-(s+5-5+3) (s=D*+3
= y=e’ cos(3-9).
10. 5> F(s)—s- y(0)— y (0)— F(s) =8-—~ 5
s —
s* F(s)—s—1-F(s)=8- 5 ,
(s) (=8
F(s) (s —1) =5 4541
s°=9 ’
3 2_ _ 2_ . 2_
F()_s+s s=9 s =9 s-(s"—=1) 1 S

2 2 2 2 + 2 2 -2 + 2 2
"= - -9 -1) -9 -1 s -1 s -3

= y=sh ¢+ch(G-¢).

11. 2-[# -F(s)—s-y(0)—y’(0)]+3-[s-F(s)—y(O)]+2-F(s)=L1

s+1°

2-s2-F(s)—2-s+2+3-s-F(s)—3+2-F(s):L,

s+1
F(s)-(2-s2+3-s+2):L+2-s+1,
s+1
2
F(s)= 225+3 s+2 _ 1
2-574+3-5+2)-(s+1) s+1
> y=e’.
2 2
12. s -F(s)—s-4—5—F(s):—1,
S—
2 2
F(s)-(s —1)=—1+4-s+5,
§—
F(s)_2+4-s2+5-s—4‘s—5_ 4-5+s5-3 _ (s+1)-(4-5-3)
(s=1)-(s*=1) (s=1-(s=1D-(s+1) (s=1)-(s=1)-(s+1)°
F(s)_4‘s—3 1 1

= = +4. ,
(s—=D* (s=1)? s—1
=>y=n-"+4.¢".
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