Formula 13: L(u.(t)f(t —c)) = e “L(f(1)).
or equivalently

L(uc(t)f(t)) = e L{f(t+¢)).

a.) Llus(t)(t* -2t +1)) =e > (F+ 3 +7)

Luz(t)(t? =2t + 1)) =e 5L((t+3)? —2(t+3) + 1))
=e SLH*+6t+9—2t—6+1))

= e B L2+ At +4) = e (F+ 5+ 2)

b.) L(ua(t)(e 8)) = e45732 (s-%s)

ﬁ(U4(t)( —8t)) 43£( —8(t+4)) — 6_48£(6_8t6_32))

— 1532 (o 8) = s =32 (ﬁ)

Find the LaPlace transform of

{O t <3

d) g(t) — 675—3 t >3




¢.) L{uz(t)(t2e*)) = e (5 + g + ooy

L(up(t?e?)) = e7 > L([(t +2)*]e*2))
= e 2 L([t? + 4t + 4]’ 7))
= e O L([t? + 4t + 4]e’))
= e 2 TOL(t%e’" 4 4te’! 4 4e°t))
= e TO(L(t%e?) + 4L(te?") + 4L (e™))

—2s 2 4 4 .
— 2 —|—6((S_3)3 + =3) -+ @) since

Formula 14: L£(e®* f(t)) = F(s — c)

Thus L(t%e*) = F(s —3) = 25
since F(s) = L(f(t)) = L(t?) = 3
and F(s — 3) = 255

Similarly, L£(te3!) = @

0  t<3
e.)f(t)—{S 3<t<4
t—5 t>4

f(t) =04 u3(t)[5— 0] +uq(t)[t — 5 — 5]



L(f(t)) = L(Bus(t) + ua(t)[t — 10])
= 5L(u3(t)) + L(uqg(t)[t — 10])
= 5e73% + e ¥ L(t+ 4 — 10)
= b5e 3 + e L(t — 6)

= 5e 3% + e 45[L(t) — 6L(1)]

— He 33 4+ €—4s:i _ Q] — e 35 + e *°(1—6s)

Formula 13: L(u.(t)f(t —c)) = e “L(f(1)).
Let F(s) = L(f(1)).
Then L7(F(s)) = L7HL(f (1)) = f(1).

Thus L1 (e F(s))

L7 (e 8 12) = ug(t) f(t — 8) where

L(f(t)) = ;5. Hence f(t) = L7 (;55) = ¢*

s—3° s—3




b.) L7 e 55) = u4(t)% sinh(v/3(t — 4))

In this case you can use the easier formula 12, or alter-
natively, you can use formula 13 (but formula 12 is easier
to use and applies to this case):

£—1(e_8) _ iﬁ_l(e_s) _

4s S

*up(t) f(t + 1) where

L(f(t)) = L. Hence f(t) =1. Thus f(t —1) =1

e.) L7 (e %) =6(t—1)




£y L71(e™® (3—31)2+4) = Lui (1)e3 " Vsin(2(t — 1))

L7(e® (8_31)2+4) = uy(t)f(t — 1) where

L)) = o).

Hence f(t) = :£7! ((8 32)2+4) Tedtsin(2t)

g) E—l(e—s 25—5 )

s246s5+13
= uy (t)e 3 2c0s(2t — 2) — Lrsin(2t — 2)]
2s—5 25—5 _ 2s—5 __ 2(s4+3)—6-=5
s246s+13 =~ $24+65+9—-94+13 = (s+3)2+4 (s+3)2+4

_ 25—5 N\ _ p—1,2(s+3)—11
L 1(52—|—63—|—13) =L 1( (s+3)2+4 )

L — s+3 — 1
_2£ 1((8+?—>|52—|—4)_11£ 1((8+3)2+4)

_ — s5+3 11 p— 2
= 2L 1((3+$2—|—4)_7£ 1((s—|—3)2+4>

= 2ePtcos(2t) — Le 3t sin(2t)

L_l(e_s 3242_%;45_13) = u1(t) (¢t —1)

= uy (t)[2e 73" Veos(2(t—1)) — e 30" Dsin(2(t—1))]

2

= uy (t)e 3 2c0s(2t — 2) — Lrsin(2t — 2)]



