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18.034 PROBLEM SETi 6 COZUM ANAHTARI

1. (a)
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f e"ttrdt=f e‘ttrdt+J e tt"dt =1+ 11
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r > —1igin:
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(b)
rr+1) = J e 't"dt = e 'ty +] re~tt"1dt (Kismi integrasyon)
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- T e R , 1 (", rr+1)
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2. (a)

. % —st .:
L[h(t —c)sint] = [ e *sintdt

= e~ %¢ L[sin(t + ¢)]

= e %¢ L[sint cos ¢ + cos tsinc]

_gc COSCt+ ssinc

- ¢ s?2+1
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£ly] 1 ( 1 s cosc+ssinc>
= —e o
T er\s2 11 s2+1
1 1 1 —SC :
T wZ_1 SZ+1_SZ+w2)(1_e (cosc + ssinc) ).
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N = it sin wt
y(8) = —— (sin
sinw(t —c
—h(t—rc) (sin t— (—)cos ¢ —cosw(t —c)sin c)).
(b) y(c) = w21—1 (sin c— Sir;)wc), y'(c) = w21—1 (cos ¢ — cos wc).

1
-1

(€ y'(c+)—y'(c-) = —— (=sinc + w?sinc).

3. fot) =sint, 0<t<m L[fy] = 1 (1+e™™), L[f] = L[fo] 1 1+e™ TS

s2+1 T 1—e TS T §2411-e"TS

Alternatif olarak, f(t) = sint + 2 },;;_; h(t — nm) sin(t — nr) ifadesinde terim terim
hesaplayiniz.

4. (a) Dénlisiim alarak, s2L[y] — (as + b) + L[y] = Ae~°* elde edilir. Bu nedenle,
y(t) = Ah(t — c¢)sin(t —c) + acost + bsint
olur.

(b) y(c) = 0 gerekliliginin sebebi sudur: y(c) = 0 oldugu noktada, impuls tiirevi kontrol
edebilir ve y'(c) = 0 ye indirgeyebilir. O zaman, teklik nedeniyle, t > c igin y(t) = 0 olur.
Fakat y(c) # 0 oldugu noktada, impulsin hicbir segimi y'(c) = 0’I vermeyecektir. Genel
olarak, a, b sabitler olmak iizere y” + ay  + by = f(t) denkleminde f(t) = f(t) + 6(t)
etkisi y'(0) = y'(0) + ¢ etkisi ile aynidir.

5. (a)%fttof(s, Hds = f(t,t) + f;%(s, £)dt.

(b) D6NlsUmM alarak,

1 1 1
L[y] +S—2£[y] =saTw
veya
1 52
=3 nerray
Bu nedenle,

SO B
y(t) = gsmt + §51n t
6.(a) L[y”] = —%(SZY(S)) = s2Y'(s) — 2sY(s)

(b)

bu yiizden
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Y(s) =c(1452)Z

1
(1 + s?)72 igin Binom serisini kullanarak,

el - o (D" (2!
Y(s) =5 Z ( 2) sT=c 22n(pl)2 g2ntl’
=0

n=0 - N n
£[t?"] = 22 oldugundan,
i (—1)ne2n
n=0

0, k=2n+1
Acik olarak, y(0) = 0, y®(0) = {(—1)”(271)! k= 2m

22n (n2 '’
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