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The Laplace Transform
TABLE 2-1 Laplace Transform Pairs
O F(s)
1 Unit impulse 5(¢) 1
2 Unit step 1(¢) %
: , 1
4 (nt"_'ll)! (n=1,23,...) %
5 " (n=1,23,...) Sff,
7 te (s -: a)2
A PR
9 t'e™ (n=1,2,3,...) *‘n"“‘ﬂ‘
(s +a)"
10 sin wt 2 _‘: o2
11 cos wt ;.2—:7
12 sinh wt o) _‘_') o
13 cosh wt 2 j w?
14 La-em r : )
15 > _1_ a(e"" — et m
16 +a(be"" - ae™) msfs—-l-T)
17 ;13[1 + (b - ae"")] G ra)s+b) a;(s T b)
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TABLE 2-1 (continued)
) F(s)
1 1
—(1 — & — gre™ A
18 a2( e~ ae™) s(s + a)?
1 1
19 —(at—1+¢e™ YRR
a2 (a ) s}(s + a)
w
20 e sin wt (s + a)? + w?
s+a
21 —al P EEE-—
e cos wt (s + a)? + o
" et i1 B I R
\V1i-¢ §2 + 2lw,s + w3
1 .
- e sin(w,\/1 — %t — ¢)
1-¢2 5
23 — 5+ 2w,s + 03
¢ tan—]ng
4
1-— L toisin(wn/1 - 2t + &)
V1~ w2
24
\/I——_? s(s? + 2lw,s + @3)
¢ = tan™' Y——
e
@
25 1 — cos wt s(s2 + )
3 ————-—-“’3
26 w! ~= sin wt sz( 2+ wz)
) 20’
27 sin wt — wt cos wt m
1 . _5
28 Zt sin wt (s + wz)z
2 — o?
29 t cos wt -(3_272)2
30 J (cos wt — cos wst) (o} # &3) y 2
| @ ! (s + @f)(s* + o)
1, _ s
31 Z(sm wt + wt cos wt) (s + )
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TABLE 2-2 Properties of Laplace Transforms

1 L[Af(2)] = AF(s)
2 L[fi(2) £ fo(1)) = Fi(s) £ F(s)
: 2./ 210)] = sF(5) - 04)
4 ] [—dif(t)] = §$2F(s) — sf(0%) — f(0O%)
*Lde?
n n (k—1)
2 5550 = F(6) = Fer 5(08)
3 (k-1) k-1
where f(t) = dt""‘f(t)
6 el [10a] £, ULO dmn
. $t[ﬂf(t) &t dt] _ Fs(:) . [ff(t)szdt]FOi + L7 t:t dt);=0x
S _F(s) & 1
o | e[ [rowr] <2 5 ] [ frowr]
d F(s)
9 fg[/of(t) dt] = T
10 ‘é f()de = sli_rgF(s) if/ooof(t) dt exists
11 Llef(1)] = F(s + a)
12 LUt - )t~ a)] = €=F(s) a=z0
13 _ _dF(s)
L) = -,
14 2 a’
LEF(0)] = S5 F()
15 ()] = (—1)"2‘-’},,1?@) n=1,23 ...
16 .‘E[%f(t)] = / F(s)ds if lli_:}(a)%f(t) exists
17 .sg[ f(%)] = aF(as)
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