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

Hence g(t) = 2uy4(t) + (t — 2)u1o(t)

Solve 3y" + v/ 4+ y = 2u4(t) + (t — 2)u1o(t),
y(0) =0, ' (0) = 0.

BL(y") + L(y') + L(y) = L(2ua(t)) + L((t = 2)u0(1))
Thm: L(uc(t)f(t = c)) = e L{f(1)).
Thus L(u.(t)f(t)) =

3[s*L(y) — sy(0) —y'(0)] + sL(y) — y(0) + L(y)
= e PL2) +e 1 L((t+8))

3[s2L(y)] + sL(y) + L(y) = 2e 4 L(1) + e 105L(t) + 87105 L(1)

L)[3s2+5+1] = e 452 4 ¢~ 105s L 4 1058

52 s

_ ,—4s 2 —10s 1 —10s 1
E(y) =€ s[3s2+4s+1] te s2[3s2+s+1] + 8e s[3s24s+1]

. — —4s 1 - —LuUs 1
y=2L""(e 8[332—|—s—|—1])+£ G 32[352+S—|—1])

— —10s 1
+8£ 1(6 10 m)




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

where f(t) = 5_1(8[382_1%“]) and h(t) = 5_1(32[3s2l+s+1])

s[3s2+s+1] s 3524542

1=ABs>+s+1)+ (Bs+C)s
0s° +0s+1=BA+B)s*+(A+C)s+ A
0=3834A+B,0=A+C,1=A4A

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

f<t) — £_1(3[332—1|—3—|—1])

_ r—1/1 —3s—1
=L (E + 352—is—i—1)

= L7'(5 + 392551

S

_ —1 —3s—1
=1+L (3[324—%84-%]))

_ -1 —3s5—1
=1+L <3[(S2+%8+ )— + ])

W

_ —1 —3s—1
=1L G+

—3(8+%) )

_ —1
=1L G




[(s+5)2+35]  [(s+5)°+35

1 Vi1

B 1 (s+5) —E%T
=1+L ([( = yEE sy B [(s+%>2+%1)

. 1 (S—|-%) _%%
=1+L ([( T T [(s+%>2+%1)

_1 — —S -1 — Y
=14e 5L 1([52+%) %6 5L 1([52£§—é])

= — 6 )
1—e coS ¢ NG sin
— r—-1 1
h(t) =L (82[382+S+1])
1 _ As+D 4+ Bs+C
s2[3s2+s+1] 52 3s2+s5+2

1= (As+D)(3s> +s+1)+ (Bs+ C)s?
053 +0s*+0s+1= (34+B)s3+(A+3D+C)s*+ (A+D)s+D
0=3A+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.

1 _ s+l 3s—2  _ —s | 1 3(s—3%)
BTl 52 ' Bsirstl 2 T 57 T [+ 1)+1]




R T T TN
=S+t [(si;i%l ([(%s)igﬁ—;])
=S +at [<sf§>§+)%] - ([(%s)ﬂ(tﬁﬁ—;])
=D+ &+ iy [(ngl]
h(t) = L7 (eparar)
= LN+ o+ i - [(T—gfl )

= —14+t+ e_%tcos%t — %e 1tsm£t

Hence the final answer is
y = ua(t) f(t —4) + uioh(t — 10) 4 8uqo f(t — 10)

— uy(t)[l—e (- 4>cos\/_(t 4)— \/11_16 g (t— 4)8271*/_(75 4)]+

u10[—1+t—10—|—6_€(t_10)cos£(t—lO) \/51—16 s(t- 10)327@*/_(75 10)]'
1 8uqgl — e~ 6t 10)608\/_ +—10)— —Le-5(t- 10)3@77,\/_ t—10
V11

HW due 4/8: 6.4: 2, 3, 4, 10; 6.5 #2, 5, 8, 11, 12

Exam 2: Friday April 8 over 3.9, 6.1 - 6.5



