Elektrotehnicki odjel

TVZ Matematika 2 | 3.6. Laplaceova
(preddiplomski stru¢ni | transformacija
;:m';'n.(‘.Hr;l(“.un; mr;q.ann-.usl;. Studij elektrotehnike) - Zadaci

Napomena: Ne istakne li se drugacije, pretpostavljamo da je svaki Laplaceov transformat
funkcija varijable s.

1. Neka je ae R konstanta. Odredite Laplaceov transformat svake od sljedecih funkcija:

a) f:[0,+00) 5 R, f(x)=a;

b) g:[0,400) > R, g(1)=€"";

¢) h:[0,+e0) > R, h(u)=cos(a-u);
d) p:[0,400) > R, p(y)=sin(a- y).

2. Bez koriStenja definicije Laplaceova transformata odredite Laplaceov transformat svake
od sljedecih realnih funkcija:

a)f(x)=2018-(1+x+e");

b) g(t)=1"+e*" - (cost —sint);

¢) h(y)=y-siny—e”-[cos(2-y)—sin(4-y)];
d) p(w) =ch(3-w)—sh(2-w).

3. a) Odredite Laplaceov transformat realne funkcije f(x)=x-sinx.

b) Iskljudivo koristeéi rjeSenje a) podzadatka i odgovarajuéa svojstva Laplaceove
transformacije odredite Laplaceov transformat sljedecih realnih funkcija:

f,(x) =x-cosx+sinx,
f,(x)=2-cosx—x-sinx,
f,(x)=6-x-€"" -sin x.

4. Odredite original svakoga od sljede¢ih Laplaceovih transformata (pretpostavite da je
original funkcija varijable x):

s +57=25+6
a) F(s)=———F;
K
4.5
b) F(s)=———;
) () s'+8-57+16
s—2
¢ F(s)=———;
) F(s) s2=2-5+2
2-(s=2
d) F(s) =272,
s —s
4-(3-1)
e) F(s)=——;
) Fs) ==
s°—4-5> -8
fYF(s)=——————.
) F(s) st+4.57
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RJESENJA ZADATAKA

1.

a) If(s)-e‘“-dx=ja~e_s'x~dx= . Z”

e -dy = lim [— “”jﬂ:ﬁ:L(f):ﬁ,
X—tee s-e S S N

b) [g(t)-e™" -de =" dt = +C=>L(g)=

(s—a)-e " s—a’

s-sin(a-u)+a-cos(a-u)

<) j h(u)-e™™ -du = j sin(a-u)-e" -du=— +C= L(h)=—

(s> +a’)-e™ s +a*’
_a-sin(a-y)—s-cos(a-y)
(s*+a*)-e”

d) [ p(y)-e™-dy=[cos(a-y)-e™ d +C=L(p)=—
s+

2.

]

2_
a) f(x)=2018-(1+x+e )= F(s)=2018- (1 P j:zmsfzi D.
s s s—1 s7—=s

s—3 6 s —3-s5'+6-57-24-5430

— 3 _ =t — =
b) g(t)=1+e*" -(cost—sint) = F(s) ERYY s+5+s4 45455 ’
2y DN il _ s=3 2 8-s2.
¢) h(y)=y*-siny—e’-[cos(2- y)—sin(2- y)|= F(s) ERC (s2+1)2+(s2+1)3’
2
=ch (3-w)—sh(2- F(s)= - .
d) p(w)y=ch (3-w)—sh(2-w)= F(s) R
3.
a) (S)—( 1)
b) f,=f = F(s)=s-F(s)- f(0) = W
Li=f = F(s)=5F(s)=s-f(0)- f(O)—W,
12-5—-60

f3=6-e5')‘-f:>F5(s)=6-F(s—5)=

(s> =10-5s+26)*"

4.
st -2 1 1 2
a) (=2t -2t6 1,1 2, 34 = f)=x—x tx+];
h) h) h)
4.5 2:2-8
b) F(s)= = = f(x)=x-sin(2- x);
) FS) = s i1 (52 +22)? A (2-%)
s=2 sl 1

¢) F(s)=

= - = f(x)=¢"-(cos x—sin x);
5 =2-542 (s=D’+1 (s=D’+1 S ( )
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d)F(S):Z-(:—Z):i_ L 3 = f(x)=4-¢"-3-¢";
s =5 s s—1 s+1

4-(3—s): I 5

—2:x

e) F(s)= = f(x)=e"" =5-¢7";
) F(s) s =4 s=2 s+2 A
s —4.5-8 s-2 2 s 2 2
f) F(s)= = —_— = —— = f(x)=cos(2- x)—sin(2- x)—2- x.
) F(s) st+4.57 sS+4 0 st 2427 s F (2-x) 2-x)
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