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Laplace Example 1

oF
B(s) - s(s+ 10)

What is the partial fraction expansion of £(s) ?

20 _A ¢
s(s+10 s (s + 10)
20 20
A= (s + 10) L-o= (0+10)
20 20
€= bo=Tq0= 72
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Laplace Example 2

20 2 2

B(s) - s(s + 10) s (s + 10)
What is the inverse Laplace transform of £(s)?

£t E} =2
E

B_l ) -2 | _Ze—IOT
(s + 10)

£_1< 20 > = 2-23‘101'
s(s + 10)
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Laplace Example 3

s (s + 10)
B(s) B (s + 5)(5 + 15)
Before going any further, you need to

ensure that the order of the denominator
is greater than the numerator.

s® + 10s the order of the denominator
(52 + 20s + 75) is = to the order of the numerator

So, divide the numerator by the denominator.
1

2 +20s+75 |s?+10s+0 . ~10s - 75
+

—(sZ+ZOs+75) - (s+5)(s+15)

—-10s - 75



Example 3 (cont)

£) =1 o) (s 1)
What is the partial fraction expansion of B(s)?
{4 -10s - 75 14 A N C
(s +5)(s + 15) (s+5) (s+15)
_ -10s-75
A= (s + 15) L
- -10(-5)-75
(-5 +15)
50 -75 -25
A="T0 ~ 10 =2
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Example 3 (cont)

-10s - 75 {4 -2.5 N C
(s+5)(s+15 (s+5) (s+15)
-10s - 75 L

(s -+ 5) =-15
- -10(-15)- 75
- (—15 + 5)

150 - 75 75
=710 " C10 L2
-2.5 N -7.5
(s + 5) (s + 15)
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B(s) =1+




Example 4

-2.5 . -7.5
(s + 5) (s + 15)
What is the inverse Laplace transform of B(s) ?

1-25e> — 7.5 1%

B(s)= 1+
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Example 5

What is the inverse Laplace transform of

20s
L\s) =
( ) s? + 20s + 75
The partial fraction expansion will be of the form
20s A C

(s+5)(s+15) (s+5) (s +15)
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Example 5 (continued)

20s _ A C
s+5)(s+15) - (s+5) (s+15)
~ 20s _20(-5) -100
A= (s + 15) L= (-5+15) 10 0
~ 20s ~20(-15) _300
€ - (s + 5) 15" (-15+5) -10 =
et 9 30 [ _[10e5" 4 30¢15

\(s + 5) (s - 15)1
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Example 6

What is the Laplace transform of the
step function f(t) below?

f(t)=u(t-1)+u(t-2)

e—ls e—Zs
_|_

S S

F(s) =




Example 7

What is the Laplace transform of (sint)(cost)?

First, the function has to be seperated into something
which is represented on the transform table.
Using the double angle formula for sin2t we get:

sin2t = 2sintcost .. (sin t)(cos 'r) _ sin221
B((sin T)(cos 'r)) = %B(sin 21) — %e—as (52 i)sz where [Z Z (2)

telate)
2 s + 2° 2(s® + 4 s® + 4




Laplace Transform of Derivatives

L(y') = sy-y(0)
L(y") = sy — sy(0) - y'(0)
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Example 8

Solve the following DE with Laplace Transforms.
O=y"+4y"'+ 3y

y(O) = 3
y'(O) =1
£(y') = sy - y(0)

£(y") = sy - sy(0) - y'(0)

Boundary conditions

Use
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Example 8 (continued)

0=y"+4y"'+ 3y
= s’y - sy(O) - y'(O) + 4[sy— y(O)] + 3y
= s’y - sy(O) - y'(O) + 4sy — 4y(0) + 3y
= s’y = s(3) - 1+ 4sy - 4(3) + 3y
s’y + 4sy + 3y = s(3)+1+12

s’y + 4sy + 3y = 3s + 13
(s+1)(s+3)y=3s+13
3s +13

(s+ 1)(s+ 3)




Example 8 (cont)
~ 3s+13 A N B
y_(s+1)(s+3)_(s+1) (s+3)
3s+13,  3(-1)+13 10
A= (s + 3) - ((—1)+3) =2 7R
~ 3s+13 _3(‘3)+13_i_ -
° = (s +1) L= ((-3) +1) =2
5 -2
B(s)=(s+1)+(s+3)
£Ys) = |e ! — 2e737
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