0 t<4
g(t){Q 4<t<10
t t>10

Hence g(t) = 2uy4(t) + (t — 2)u1o(t)

Solve 3y” + ¢ + y = 2uq(t) + (t — 2)u1o(2),

y(0) =0, %(0)
BL(y") + L(y') + L(y) = L(2ua(t)) + L((t = 2)u0(2))

3[s*L(y) — sy(0) —y'(0)] + sL(y) — y(0) + L(y)
= L(2u4(t)) + L((t — 10 + 8)u1o(?))

Thm: L(uc(t)f(t —c)) = e “Lf(1)).

If £(t) = ,then f(t— )=

If £(t) =  then f(t— )=
3[s2L(y)] + sL(y) + L(y) = " L(2) + e PL((t + 8))

(
0.

L(y)[3s% + s+ 1] =2e 2 L(1) + e 195L(t) + 87195 L(1)

E(y)[&g? 45+ 1] _ 6_48% + 6_1083% + e—10s8

S

__ ,—4s 2 —10s 1 —10s 1
‘C(y) =€ s[3s24s+1] e s2[3s2+s+1] + 8e s[3s34s+1]

y=2L"(e s

—10s 1
[382—|—s+1] ) + L ( s2[3s24s+1] )

+8£_1(€_108 3[382—1|-8—|-1])



Yy = U4(t>f(t — 4) —+ ’Lbl()h(t — 10) -+ 8’LL10f<t — 10)

where f(t) — £_1(3[382—1|—8—|—1]) and h(t) - £—1(32[3321+3+1])

s[3s2+s+1] s 3524542

1=ABs>+s+1)+ (Bs+C)s
0s° +0s+1=B3A+B)s*+(A+C)s+ A
0=34A+B,0=A+C,1=A4A

Hence A=1,B=-34A=-3,C=-A=-1

f<t) — £_1(3[332—1|—3—|—1])

_ —1/1 —3s—1
=L (E + 352—is—i—1)

=L7H(5+ 33_2315;31)

S

:1_|_£—1(3 —3s5—1 ]))

[s2+1s+1

_ —1 —3s—1
=1+L <3[(S2+%8+ )— + ])

W

_ —1 —3s—1
=1 L G )

—3(8+%) )

_ —1
=1L G




[(s+35)?
_ —1(_ —(s+35) —g
=1+L <[(s—|—%)2i%] + [(s+%)g+%1)
o -1 (8—|— ) _%%@
=1+ L7 (v + o i)
B _1y —(s5t3) B
=1+L7 (g o T [(s+é>2+%1)
=1—e 6%03% — %e‘ tsin Yt
ht) = L7 omar)
s2[3s24s+1]
1 _ AstD | Bs+C
s2[3s2+s+1] = s? 3524542

1= (As+D)(3s° +s+1)+ (Bs+ C)s?
053 +0s2+0s+1= (34+B)s*+(A+3D+C)s>+(A+D)s+D
0=34+B,0=A+3D+C,0=A+D,1=D.

Hence D =1, A=-D=-1,C=-A-3D=1-3 = -2,
B =-3A=3.

3(3—%)
3[(s+5)°+35]

:__1_|_SL2_|_ (s+3) _([(




1 1 (s—l—%) B (%)(%%)
BRI (G L= R (P 0L Rty
_ -1, 1 (513 ) F7 (%)
S T O T [ B
h(t) — £_1(32[3S21—|—S—|—1])
5 (11
_ (s+) i)
=L S S o T TR

= —1+t+ e_%tcosgt — %e_%tws@t

Hence the final answer is
Yy = U4(t)f(t — 4) + uloh(t — 10) + 8U10f(t — 10)

— ug(t)[1—es(t- 4)003\/_(75 4)— \/11—16 o (b= 4)5271\/_(75 4)]+

uio[—1+1t+ e_é(t_lo)cos%(t —10) — %e_%(t_lo)cosg(t —

10)]+8[1—e 5t~ 10)003\/_(15 10)— \/ﬁe 5 (1= 1O)sm‘/_(t 10)]

6.5: L(6(t —tg)) = e 5%

HW due 11/18: 6.4 #10, 3.9 re-do

due 11/20: 6.5 #2, 5, 8, 11

due 12/2: 6.5 #17, 18; 6.6 # 8, 9, 13, 15, 17, computer project 2

12/4: Exam 2



