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STUDY TIPS

LT2 LAPLACE TRANSFORMS - TABLE, THEOREMS

Laplace Transforms Table & Operational Theorems
The fundamental rule for Laplace Transforms is:

LIF®)] = F(s) = f et F()dt
0

Rather than perform what can be a complicated integration, a table is provided with some of the most
common transforms already completed:

Transform Table:

f® LIf(®)] = F(s)
6(t) Impulse function 1
1
1 z
s
n n!
t s n=123..
et 1
s—a
b
sin bt -
sZ + b2
S
cos bt SZ-I-—bZ
) b
sinh bt e
S
cosh bt m
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Laplace Transform Operational theorems:

f@® LIf(®)] = F(s)
af (&) + bg() Llaf (£) + bg(8)] = aF(s) + bG(s) ab € R

t 1 LIF®] = F(s)
flat) [F(@)] = () g
e f(O) Lle®f(O] =F(s —a) LIf®)] = F(s)
f—DH{ ~1) Lift-=DH(t-1)] =e ™ F(s) LIf )] = F(s)
t" f(t) Llt" f(®O)] = (=" znTI;
@ L &tt)] = f F(wdu LIf(®)] = F(w)
d d
—f(®) L[/ ©)] = sF ) = £
d? d _ :
Kayie 1|3 ] =50 =51 - 1O
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Exercise

Determine the Laplace Transform of the following expressions:

a. t3 b. t7 C. sin 4t d. e 2t
e. cos (E) f. sinh 3t g cosh 5t h. t sin4t
2
i. e tsin2t j. e3t cost
Answers
a 5 b. n C. _4 d. 1
s s8 s2+16 s+2
e 5 f. 3 g. S h. _ 8
52+0.25 s2-9 52-25 (s2+16)2
i 2 . 5-3
(s+1)2+4 (s—3)2+1
Exercise

Determine the Laplace Transform of the following expressions, given y(0) =3 & y'(0) = 1.

a. y' b. y" C. 3y" =y
d 144 2 ! 3 3 n__ ! 2 f _4 12 5 1_3
. Y42y +3y e. y' =y +2y : y" +5y' =3y
g a4y L e h. a%y _gdy
322+ 62 +8y 45282 + 6y
Answers
a. sY —3 b. s2Y —3s—1
C. 35%Y —sY —9s d. (s2+2s+3)Y—-3s—7
e. (3s2—s+2)Y —9s f. (—4s? +55—3)Y + 125 — 11
g. 3s%Y + 6sY + 8Y — 9s + 21 h. 45%Y — 8sY + 6Y — 12s + 20
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Exercise

Determine the inverse Laplace Transform of the following expressions using tables.

a. 1 b. 2 C. 2
s s3 5+2
d. 5 e. 2z f. S
5-3 s2+4 5249
g. _2z h. 12 i. 6s
(s+1)? s2-9 s2-8g
. 2 k. _st3 L 2
(s+1)2-4 (s+3)2-4 (s+3)2—-4
m 6s
s2-5
Answers
a. 1 b. t? C. e~ 2t
d. 5e3t e. sin 2t f. cos 3t
g. 2te”t h. 4 sinh 3t i. 6 cosh \/§ t
j. e tsinh 2t k. e 3t cosh 2t 1. e 3tsinh 2t
m. 6 cosh/5t
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