| 0 t<4
g(t):{Z 4<t<10
| t t>10

L

Hence g(t) = 2u4( ) +

(t - 2)ulo(t)
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0 t<4 _
{2 4 <t <10
t t>10

Thm: E(uc(t f(t —’é)) = e S L(f 5 =10

Thus £L(ug(t)f(t)) = ”% Z/ﬁ[%ﬁ‘@))
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y = 2uy(t) f(t — 4) + uioh(t — 10) + 8uio f (£ — 10)

where f(t) = E_l(m) and h<t) — 5_1(52[3321+s+1])
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Does Aot £ //(/
Gebprt = YEXD <O

1l eventusth
52[352+s = 52 + 52+s -—-> Fo Wi €Ven
Bt ret) SeTes neeof A conplete
) 1= (As+ D)(3s®> +s+1) + (Bs+ C)s* tho S$g UAr<

053 405 +Os+1—(3A+B)s +(A—|—3D+C)s +(A+D)s+D
T .

0=3A+B,0=A+3D+C,0=A+D,1=D.

o EECESEREEES L el
Hence D =1, A=-D=-1,C=-A-3D=1-3= -2,
B =-3A=3.
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1 _ —s—l—l 3s—2 _ —s T 1 1+ 3(3_%)

82[332—{—3—{—1] - _l— 3524s+1 — 52 3[(8—[—%)2—{—1—%]
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=S Tt TS e G5+ 4
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Hence the final answer is
Yy = QU4(t)f(t — 4) —+ ul()h(t — 10) + 8u10f(t — 10)

= Jug(t)[1—e~ 5D cos YIL (t—4) e B(—4) gin VI (¢ —4))+

wro[—1+t—10+e 8¢ 10) cog Y11 2+ (t—10)— \/—5-—= e 6t lo)sm\/—(t 10)]'
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6.2 Solution of Initial Value Problems

321

TABLE 6.2.1 Elementary Laplace Transforms
f@) = LTHF$)

FO) = £IF©)

1
1. 1 -, §s>0
s
1
2. e , s> a
§—a
n!
, B e .
3. 1", n = positive integer e s>0
'p+1
4 ¢, p>-1 w+D >0
. a
5. sinat -3 s>0
s2+a
s
6. cosat -, s>0
sc+a
. a
7. sinhat >, s > |al
52 —a?
§
8. coshat 0 s > |al
st —a
9. e“sinbt ——b— s> a
(s —a)? + b?’
§s—a
10. e* cos bt =, s>a
s—a)+b
. n!
11. t"¢™, n = positive integer —, S>da
p = (s — a)n.+1

e ——

12.J u.(t)

B —

13. w.QOf (-0

14. £ (1) F(s—¢)
1 5 :
15. fct) _F (E> >0

16. f fit —Dg(D) dr
0

A3

SE@) =" (0) = =[O

19. (=" FO(s)

Notes

Sec. 6.1;Ex. 4
Sec. 6.1; Ex. 5
Sec. 6.1; Prob. 31

Sec. 6.1; Prob. 31
Sec. 6.1; Ex. 7
Sec. 6.1; Prob. 6
Sec. 6.1; Prob. 8
Sec. 6.1; Prob. 7
Sec. 6.1; Prob. 13

Sec. 6.1; Prob. 14

Sec. 6.1; Prob. 18

Sec. 6.3

Sec. 6.3

Sec. 6.3

Sec. 6.3; Prob. 25

ec. 6.5

Sec. 6.2; Cor. 6.2.2

Sec. 6.2; Prob. 29



