MEEN 364 Parasuram
Lecture 3 August 28, 2001

HANDOUT E.3 - EXAMPLES ON LAPLACE TRANSFORMS

Example 1

Evaluate the Laplace transform of the following functions.
a) f()=e".

o is a positive real number.

The Laplace transform of a function f{t) is given by

LIfO1=[f@ear

Therefore,
_ T —ot _—st _ T —(s+o)t
LI f(®)]=|e e dt=|e dt
0 0
e—(s+oz)t |°° 1

(s+0¢)‘0 - s+o
b) f(t)=cosw t.

Here o is a positive real number.

L f()]= j cosm ¢ e dt
0
Expressing cosw ¢in exponential form gives
ejw t + e—ja) t
cosw t =
2

Then,
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L[COSQ) t] = l{Jejw te_stdt + Je—jw testdt)
2 0

0

- Je(jw _S)tdl+Je(_jw t—s)tdt
2 0 0
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Using the theorem, which states that

Litf ()] = —%F(s) , we get

L[te“f]=—%(L[e"”]):—i( : ) —

ds\ s+o - (s+x)

d) f@)=e*cosmt.
Using the theorem, which states that
Lle” f(t)]= F(s —a), we get

+
Lle™ cosw t]= %.
(s+a) +ow

Example 2

a) Determine the inverse Laplace transform of the following function

3

&= 310

Simplifying F(s) using partial fractions, we have
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3 B 3 _ 4 B
(s> +3s5—10) (s+5)(s—2) s+5 s5-2

F(s)=

3

_ 3
2 (s+5)

A=(s+5)F(s)

s==5

B=(—-2)F(s)

3| w

s=2

Therefore,

Therefore,

~3 3
L'[F(s)]=L" —S(f ) %

:—EL‘l ! +§L—1 b
7 s+5 7 s—2

3 _
e

7

2t

b) Determine the inverse Laplace transform of the function,

s+3

&= et

We write the partial fraction as

F(s)= 4 + B + ¢ -
(s+1) (s+2) (s+2)
Then,
_ _ (s+3)
A=(s+DF(s)_, = (542)’ . =2,



MEEN 364 Parasuram

Lecture 3 August 28, 2001
B=L(s+27F(s)|_, =L U

ds 2 ods (s+D)|_,
C=(s+2)F(s)  =U+3) 1.

s+,
Therefore,

F(s) = 2. 2 1 .
(s+1) (s+2) (s+2)
= f(t)=Qe" =2e7 —te™).

Assignment

1) Determine the Laplace transform of the following functions.

a) f()=-10e"",
1

by hH)=—,

c¢) g(t)=6t+e' cost.

2) Determine the inverse Laplace transform of the following functions.

_ 5

D FO =G
_ (2s-1)

2 G(S)_(Sz—6s+5)’
_ 1

c) H(S)—(S2+S).

Recommended Reading

“Feedback Control of Dynamic Systems” Fourth Edition, by Gene F. Franklin et.al — pp
96 - 115.

Recommended Assignment

“Feedback Control of Dynamic Systems” Fourth Edition, by Gene F. Franklin et.al —
problems 3.2a, 3.2¢, 3.3b, 3.5b, 3.7 a-d.
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