Laplace Transform Practice Problems

(Answers on the last page)

(A) Continuous Examples (no step functions): Compute the Laplace transform of the given function.
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et 45

cos(2t) + 7sin(2t)

e~ 2 cos(3t) 4+ 5e ! sin(3t)
10 + 5t + % — 4¢°

(t? + 4t + 2)e3t

6e> cos(2t) — e™

(B) Discontinuous Examples (step functions): Compute the Laplace transform of the given function.

e First, rewrite in terms of step functions!
To do this at each step you ‘add the jump’. That is, if the formula changes from g1 (t) to g2(t) at t = ¢,
then you will have a term of the form u.(t)(g2(t) — g1(t)) in the function.

e Second, use L{u.(t)f(t —c)} = e “L{f(t)}.
Another way to write this is L{u.(t)f(t)} = e “L{f(t+¢)}.

Thus, you ‘pull out’ u.(t) and write e~

¢ out in front. At the same time you replace ‘t’ with ‘¢t 4+ ¢’ and

find the Laplace function of the new expression.

Practice problems:
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: J'(t):{ i+5(t—2)et‘2 > 2.
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0 ,0<t<6;
ﬂﬂ—{3 ,t > 6.

3 ,0<t<b;
10 ,5<t<8
0 ,t>8.

0 05t <35
6sin(t —3) ,t> 3.

,0<t <2



(A) Answers to continuous examples:

1.

2.

E{e4t+5}zs%4+%

L{cos(2t) + Tsin(2t)} = 7 + ng4 = iﬂi

. L{e " cos(3t) + be 2! sin(3t)} = (s+2) 53 (S+2)+15

12210 T G72)299 — (s+2)%+

CL{10+ 5t + 12— 43} =0 4 5 24_4?3)':m+ T

CL{(# + 4t +2)e%} = L{Pe +4te™ + 263} = K + g + 153

. L{6e% cos(2t) — ™} = (sﬁfz)_QSl — L

(B) Answers to discontinuous examples:

1.

Write f(t) = 3ug(t).
L{3ug(t)} = e 05 L{3} = 3~

. Write g(t) = 3+ (10 — 3)us(t) + ( — 10)u8( ) = 3+ Tus(t) — 10usg(t).

L{3 4 Tus(t) — 10ug(t)} = 3 4 122 _ 10e %

s

. Write h(t) = 6ug(t) sin(t — 3).

L{6us(t)sin(t — 3)} = 6e~> L{sin(t)} = %5

. Write j(t) = 4 + Bug(t)(t — 2)et 2

L{4+45uz(t)(t —2)e' 2} = 2 +5L{ug(t)(t — 2)e 2} = 2 4 5e 25 L{te!} =2 +

S

. Write u(t) = ur(t)(t — 7)3.

Llur(t)(t = 7)) = e7TLfr’) = BT = 6o

S

. Write v(t) =5 + uy(t )(t—5).
LOB+ur(t)(t—5)) =2+ L{n(t)(t -5} =3 +eL{t—4} =2+ e (L -

Write w(t) = 2 + uq(t)(t? — 2).
LL24ug(t) (2 —2) =2+ L{ua()(t* —2)} = 2 + e*‘%{( 4)2 -2}
: =24 L2 +8t+ 14} =2 47 (%+%+14).
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