0 t<4
g(t):{2 4<t<10
t t>10

Hence g(t) = 2uq(t) + (t — 2)u0(t)

Solve 3y” +vy' 4+ y = 2u4(t) + (t — 2)ui0(t),

y(0) =0, y'(0) é-

BL(Y") + L) + L(y) = L(2ua(t)) + L((t = 2)u10(2))
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 L2) +e 1 L((t+8))

3[s2L(y)] + sL(y) + L(y) = 2e~ 4 L(1) + e 105 L(¢) + 8e105£(1)
L)Bs? +5+1] =152 4 ¢~105L 4 o—1058

Fe 10l 8e!

Lly)=e* 82[382+s+1]

2 1
s[3s2+s+1] 5[352+s+1]

y=2L"N e matary) £ e aperar)

+8£_1 (6_108 m)

Yy = U4(t)f(t - 4) + Ul()h,(t — 10) + 8U10f(t — 10)

where f(t) = E_l(m) and h(t) = E_l(m)

Bs+C
+ 352+5+2

B =
1=ABs*+s+1)+ (Bs+O)s
0s?+0s+1=(34A+B)s>+ (A+C)s+ A
0=3A+B,0=A4+C,1=A

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




_ —1( —(st5+3) 1 = =sl 35—2  _ 3(s—3%)
=1L (G ) FEER = e T Eeedt = @ T # aGae
-1 (s+3) -3 -1, 1 , (s+g-6-2) _ -1, 1 (s+5—%8)
=1+ L (et e SrE TG T e T e
_1 (s+1) *%%% 1 1 (s+32) (%)(L@)
=1+ L (o i bRy IR (= Y=y Rl (= Sy
= —1(_={ts) U _—1 1 (s+3) (3)(F£5>3)
=L (Gt ) BRI S R (= 9 Eauty
Thm: LY (F(s—c¢)) = e LTI(F(s)) S I o ) B =05
. s 05T T [(s+5)2 5] [(s+5)2+ 5]
11
=14estL? — Lot L (e _
() — 7 () h(t) = L7 (s
=1— £ _ L —dtgip YL
=1—e slcosYrt \/ﬁe stsinYe=t _51(—1+ N (11 %(@))
(e R (PR LR~
_ 1
h(t) =L 1(m) =—1+t+ e_%tcosg — \/Ll—le_étsin%t
52[35214-54-1} = AsfD 4 333231?-2 Hence the final answer is
1= (As+ D)(3s%> +s+1) + (Bs + C)s? y = ug(t) f(t — 4) + usoh(t — 10) + Suyo f(t — 10)
0s®+0s*+0s+1= 34+ B)s*+ (A+3D+C)s*+(A+D)s+ D = uy(t)[1—e~ st~ 4)005\/—@ 4)— \/—16 5 (t— 4)sm‘/_(t 4)]+

u1p[—14t—10+¢ "5t~ 10)003‘/_(75 1())— —e” 5 (b= 10)3m‘/—(t 10)]'

0=34+B,0=A+3D+C,0=A+D,1=D.
+8ug[l —e~ 50— 10)003\/_( —10)— \/_16 6(t 10)5271\/_( —10)]

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




