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7. Using the Heaviside function, we can write
F(8) = (¢ =2)" us(t).
The Laplace transform has the property that
Llu(t)f(t —c)] = e “LIf(1)].
Hence

2 6728
5 -

L[(t—2)us(t)] =

S

9. The function can be expressed as
f(t) = (t —m)[ug(t) — ugr(t)]-
Before invoking the translation property of the transform, write the function as
f@) = (t —m)ug(t) — (t — 2m) ugr(t) — wuar(t).
It follows that

10. It follows directly from the translation property of the transform that

3s —4s

128 6% .
S S S

e’ e

LLF@)] =

11. Before invoking the translation property of the transform, write the function as

F@) = (t = 2) ug(t) — ua(t) — (¢ = 3) ua(t) — us(t).
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It follows that

12. It follows directly from the translation property of the transform that

1 e ?
RO
13. Using the fact that L[e™ f(t)] = L[f(t)] sy »

SEE
8 JR—

15. First consider the function

2(s—1

Gls) = 52(—284?2'
Completing the square in the denominator,

G(s) = 2(s —21) .

(s—1)"+1

It follows that

LG (s)] =2¢€ cost.
Hence

L7 e #G(s)] =2 e eos (t — 2) uy(t) .

16. The inverse transform of the function 2/(s? — 4) is f(t) = sinh 2t. Using the
translation property of the transform,

‘|

2 —2s
¢ 4} — sinh 2(t — 2) - us(t).

s2 —

17. First consider the function

Completing the square in the denominator,
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(s =2

G(s) = m

It follows that
L7G(s)] = e* cosht.

Hence

— Ne

18. Write the function as

It follows from the translation property of the transform, that

. e S + 6—28 _ 8—35 _ 6—48

S

L

]zuﬂw+wa%wMU—wﬁf

19(a). By definition of the Laplace transform,
L[ f(ct)] = / e f(ct)dt.
0

Making a change of variable, 7 = ct, we have

clrten) = [ et pmar
L e [
| et

Cc

Hence L] f(ct)] =1 F(2), where s/c > a.

C

(b). Using the result in Part (a),

Hence
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(c). From Part (b),
£V F(as)] = %f(é)

Note that as + b = a(s + b/a). Using the fact that L[e“ f(¢)] = L[f(¢)]

S—¥s—c ?

LV [F(as+b)] = e Ly (3> |

a a

20. First write

n!
(é)n+1'
2

Let G(s) = n!/s"*1. Based on the results in Prob. 19,

1o [o(3)] -

F(s) =

in which ¢(¢) = ¢". Hence
LF(s)] =2 (2t)" = 2",

23. First write

Now consider

24. By definition of the Laplace transform,
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That is,

25. First write the function as f(t) = uo(t) — w1 (t) + ua(t) — us(t)

1 3
L[ f(t)] :/0 e dt +/2 e ®ldt.

That is,
1—¢ 5 6—25 _ 6—38
LIf)] =
F(B) = ——+
B 1—e 5+ 6723 _ 6735
N S

. It follows that

26. The transform may be computed directly. On the other hand, using the translation

property of the transform,

2n+1 ks
S

L] =+ Y (-
k=1

e

5 k=0

1 1 _ ( _ e_s)2n+2
s 14+e3

That is,

1 o (6728)71/-&-1

LU0 = 1 7o

29. The given function is periodic, with T' = 2. Using the result of Prob. 28,

1

2 1
LIFW] = 1 / R — / oty

That is,
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1—e
s(1—e %)
1
s(1+e9)"

31. The function is periodic, with T' = 1. Using the result of Prob. 28,

1
LIf#)] = : _168/0 te dt.

It follows that

£ = i o

32. The function is periodic, with T' = 7. Using the result of Prob. 28,

L[f(t)] = ;/ﬂsmt e tdt .
0

- 1 — e~ TS

We first calculate

T 14+e™
/ sint-e Stdt = ——— .
0

1+ s2
Hence
1+e™™
£[f(t)] = (1 _ e,ﬂs)(l + 82) :
33(a).
1 ¥ = fit)
LIf(#)] = L[1] = Llua (2)]
_ 1 e
s s
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(b).
y = oft)
14
0.5
0.6
0.44
024
d 05 1 15 32 25 3

LUO 1 — ul(T)]dT} = F(s) = ! _326
(c).
. ¥ = hi)
Let G(s) = L[g(t)]. Then
LIA()] = G(s) — > G(s)
_ 1—¢e* e 1—¢e*
(1—e)?
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34(a).

0.584
0.6
0.44

0.24

(b). The given function is periodic, with T'= 2. Using the result of Prob. 28,

i) = — /O eI p(t)dt

= 1— 6—25

Based on the piecewise definition of p(t),

2 1 2
/e—“p(t)dt :/te_Stdt—l—/ (2 —t)e 'dt
0 0 1

= éu —e %)%
Hence
(=€)
‘C[p(t)] - 82(1 +€—s) :

(c). Since p(t) satisfies the hypotheses of Theorem 6.2.1,
Lp'(t)] = s L[p(t)] - p(0).
Using the result of Prob. 30,

We note the p(0) = 0, hence
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