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

Hence g(t) = 2uy4(t) + (t — 2)u1o(t)

Solve 3y" + ¢ +y = 2u4(t) + 2)u1o(t),

y(0) =0, %'(0)

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

Thus L(uc(t)f(t)) =

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

(t -
0.

3[s?L(y)] + sL(y) + L(y) = 2" L(1) + e 1L(t) + 8e 1 L(1)

L(Y)[352 + s+ 1] = e 452 47105 L | o—10s8

S

_ ,—4s 2 —10s 1 —10s 1
E(y) =€ s[3s2+s+1] tTe s2[3s245s+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 3[382+8+1])




y = 2uy(t) f(t —4) + uioh(t — 10) + 8uqo f(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=A3s>+s+1)+ (Bs+C)s
0s° +0s+1=B3A+B)s*+(A+C)s+ A
0=3834A+B,0=A+C,1=A4

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)
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:1_|_£—1(3 —3s5—1 ]))

[s2+1s+1

_ —1 —3s—1
=1+L <3[(S2+%8+ )— + ])
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[(s+8)2+55] * [(s+8)2+55

1 V11

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

. 1 (S—|-%) _%%
=1+L ([( T T [(s+%>2+%1)
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1 1 N1l
_ {4 e strt —s 1 —3tp—1 5
([s2+% ) 11 ([s2+§—é])
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h(t) = L7 (pemrar)

s2[3s24s+1]
s?[3s2+s+1] 52 352+s+2

1= (As+ D)(3s° +s+1)+ (Bs+ C)s?
0534+ 0s24+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.



52[3321—|—8—|-1] - _zjl + 3321311 == T3z =+ [(S?:ES%_)Q%Z%]
=5t Efj%;ifé) =5t [(if_)?__l) ;)
=S +at [(345;2%1;,—%] ([(%s)igﬁ—;])
=S+ et [(si;il—é] - ([(%s)igﬁ—;])
=5 +tet [(s-ﬁ%—;—f‘ié—é B [(fl%()f%]
h(t) = £_1(32[3521—|—s-|—1])
=L G+t [(sft le—é] - [(jl%()f;])

= —1+t+ e_%tcosgt — %6_%%2'7@%15

Hence the final answer is

y = 2u4(t)f(t — 4) —+ ’U,loh(t — ].O) + 8“10f(t - 10)

— Quy(t)[1—e 50~ 4)003\/_(75 4)— \/1—6 5 (0= 4)87/71\/_(75 4)]+
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+8uig[l—e 5" 10)605\/_(15—10) \/1—6 5 (1~ 10)3277,‘/_(25—10)]
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