Cep telefonunuzu gozetmene teslim ediniz.  Deposit your cell phones to an invigilator.
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IMzA:

o Smav siiresi 75 dakika. e Bir sorudan tam puan alabilmek icin, . i¢ine aliniz.

o Cevaplarinizi, aksi istenmedikce, tam islemlerinizi agiklamak zorundasimiz.
T H ” 5143 ” Srts s T Yy
olarak (6rnegin, — veya 5v/3) yazinz. Bir cevapta vg1d1§. yolu” belirtilmemisse, e Kapak sayfassm MAVI tiikenmez
3 sonucunuz dogru bile olsa, ya ¢ok az puan kalem ile doldurunuz.
e Hesap makinesi ve cep telefonunuzu verilecek ya da hi¢ puan verilmeyecek.
kiirsiiye birakiniz. e Yukaridaki tabloya higbir sey yazmayiniz.

Elementer Laplace Doniisiimleri: a,b € R, n € N, L{f(t)} mevcut ve F(s) = L{f(t)} olarak alahm.

°£{1}:§,s>0 o L{cosat} = 57,5 > 0 -
¢ L{e} = s> o Lisinat) = 57—, 5>0 PO =G e
n! s o L{uc(t)f(t—c)} =e L{f(t)}

o L{t"} = i S >0, o L{coshat} = 22 > |al e e,cs’ o
o L{treat) — (S”Q')M o Lisinhat} = " s> a] . Ll ) ;(s y
e S Lleteosit) = i e L) = (1)
. frg= ] [t Tg(ryir « frg=guf=[alt-nfmar *ETHTIOE

5

t
1. yn(t) = cret + catel olmak iizere vy — 2y’ +y = ﬁeﬁ diferansiyel denkleminin genel ¢6ziiminii bulunuz.

Solution: y.(t) = uje’ + uate’

ujel + ubtet =0 uy +uht =0

et =
241

ujel + ubel + uhte! = uy + ub + uht =

241

t t 1
’ _ _ 2
Uy = —ﬁ:ul_/_t2 *1dt——§hl(t +1)+C]_

uh = L = —/;dt—arctant—l—c

2T ey T e 2
1

ye(t) = —3 In(t? 4 1)e’ + te! arctant

e'ln(t? + 1)

3 + tet arctant

y(t) = cre’ + cote! —
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a) f(t) = 3e7t + 4t3 — 2¢2! cos 3t fonksiyonunun Laplace Déniigiimiinii hesaplayiniz.

Solution:

L{f)}=L{3e "+ 4t —2e* cos3t} =3L{e "'} +4L {t3} — 2L {e* cos 3t}

1 3! s—2
F(s)=3—— +42 952
() s—i—l+ s (s—2)2+9
3 24 2s — 4
F = - _
(5) 5+1+s4 s2 —4s+13

653 + 13 2 10
(b) F(s) = 5 (++ ;)("’2 j ‘1f') ifadesinin ters Laplace Doniigiimiinii bulunuz.
s s

Solution:

6s® +13s +2s+10 A B Cs+D

SGrED) s Tsr2 T et

65° 4+ 135> + 25 + 10 = A(s +2)(s*> 4+ 1) + Bs(s* +1) + (Cs + D)s(s + 2)
s=0=>10=24A=A=5

§=-2=-48+52-4+10=-10B=B=-1
s=1=6+13+2+10=64+2B+3(C+D)=C+D=1
s=—-1=—-6+13-2+10=24A-2B+C-D=C—-D=3=C=2,D=-1

653+1352+25+10_§+ -1 +2571
s(s+2)(s24+1) s s+2  s2+1
65> +13s% + 25 4 10 5 1 2s 1
LYF(s)} =L =L - -
{Fis)} { s(s+2)(s2+1) s s+2+52+1 s2+1

f(t)=5—e? +2cost —sint

t
(c) |10 puan | f(t) = [(t—7) )3e37dr fonksiyonunun Laplace Déniigiimiinii bulunuz.
0

Solution:
LAf =g}t =L{f()} . L{g()}
3% 3t = /(t —7)3e37dr

0

|
(t — )P dr :c{t?’*e“}:ﬁ{t?’}ﬁ{e?’t}:; =

— L 1's—-3 st(s—3)

o
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3. Asagidaki baglangi¢ deger probleminin ¢6ziimiinii Laplace Doniigiimii yardimiyla bulunuz.

y' =3y —18y =0, y(0)=5, ¢'(0)=12

Solution:

L{y" -3y — 18y} = L{0}
[s?L{y} — sy(0) =y (0)] = 3[sL{y} —y(0)] = 18L{y} =0
[s*L{y} —5s—12] = 3[sL{y} —5] —18L{y} =0
(s* =35 —18)L{y} =55 —3
55 — 3

L= GG+

55—3 A B
(s—6)(s+3) s—6+s+3
55 —3=A(s+3)+ B(s—6)
s=6=>2T=9A= A=3
s=-3=—-18=-9B= B =2

y(t)=ﬁ_1{%}:£_l{536+si3}

y(t) = 3e% 4 2¢73¢
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4. Asagidaki basglangic deger probleminin ¢oziimiinii Laplace Doniigtimii yardimiyla bulunuz.

1" ’ _ . , . _J 2cost, O<t<m
y'+2y +y=f(t) ,y(0)=0, y(O)—Of(t)—{O’ t>

Solution:

f(t) =2cost — 2u(t)cost
Ly +2y +y}=L{f(t)}
[32/: {y} — sy(0) — y/(O)] +2[sL{y} —y(0)] + L{y} = L{2cost — 2u,(t) cost}

2 2
(s> +2s+1)L{y} = ﬁ —e ™ L{2cos(t+m)} = ﬁ —e ™ L{-2cost}
2s 2s

2 _ —7s
(s +23+1)£{y}—752+1+e o]
2s s 2s

+e
(s24+1)(s+1)2 (s24+1)(s+1)2
2s A n B +C’erD
(s24+1)(s+1)2  s+1 (s+1)2  s2+1
25 = A(s +1)(s*> +1) + B(s* + 1) + (Cs + D)(s + 1)*
s=—-1=-2=2B=B=-1
s +2s+1=(s+1)2=A(s+1)(s> + 1)+ (Cs + D)(s + 1)?
s+1=A(s*+1)+(Cs+D)(s+1)
s=-1=0=2A=A=0

s+1=(Cs+D)(s+1)=1=(Cs+D)=>C=0,D=1

af 2 L) L LI
. {(82+1)(s+1)2 -t Grip Ty T e e
D S e L

ult) = £ {<s2+1><s+1>2” (24 (s 1?2

)
y(t)zﬁ_l{_(s—kll)z+8211}+£_1{8_m< (s+11 32+1)}
y(t) = —te™t + sint + ux () (—(t—w) ~(t=n —|—smt—7r)

L{y} =

y(t) = —te " +sint + ug(t) (—(t —me —(t=m) _ smt)




