CHAPTER 3
Transien

t Response Analysis

11 LAPLACE TRANSFORM

Learning Objective (LO 1)

te the basic concept of Laplace
transform.

* The Laplace transform is used to solve

differential equations and
corresponding initial and final value problems.

Laplace transforms are widely used in engineering particularly when the
driving function has discontinuities and appears for a short period only.

In circuit analysis, the input and output functions do not exist forever in time.
For casual functions, the function can be defined as f @) u @)

The integral for the Laplace transform is taken with the lower limit at ¢ = 0
in order to include the effect of any discontinuity at ¢ = 0.

Consider a function f(t) which is to be continuous and defined for values of
t20.

The Laplace transform is then
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The resultant function for the variable is called Laplace transform of f (¢).

. Laplace transform is a function of independent variables corresponding to the
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Note

The complex variable s is, in general of the form s =g + jo.
the real and imaginary parts, respectively.
For a function to have a Laplace transform, it must satisfy
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Laplace transform changes the time domain function f@

domain function F (s).

If we can use these two properties Jjointly, we have
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Properties of Laplace Transforms (Formulas)
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EXAMPLE 1: Find the Laplace transform of the function f(t) = 83 + 24 - 8f+16

jL Solution : W
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EXAMPLE 2: Find the Laplace transform of the function f(t)= sin ¢
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32 INVERSE LAPLACE TRANSFORMATION

Learning Objective (LO 2)

¢ Students will be able to explain the basic concept of inverse Laplace
transform.

o Inverse Laplace transform converts frequency domain function F (s), to the

time domain function f () as shown below.
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transform involves 2 complex integration. f(t) can be
" e gral of complex exponentials.

elationship between [ (t) and F (s) as

* Here, the inver .
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*  We will denote the transform r
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