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Lecture 11

-Laplace Transformation for Solving Differential Equations and
Engineering Applications

L{y’(©} = sY(s) — y(0)

Ly’ (D} = s L{y(©®} — y(0)

L{y" (D} = s*Y(s) — sy(0) - y'(0)
L{y" (0} = s*L{y(©)} — sy(0) - y'(0)

L{y"' (0} = s*L{y ()} — s°y(0) — sy'(0) — ¥"(0)
Liy™(©®} = s"L{y(©)} — s"1y(0) — s"7?y'(0) — y""D(0)

Examplel:
vy +y=2, y(0)=1
L{y'} + L{y} = L{2}
(Y (5) ~ y(0)) + Y(s) = -

(sY(s) — 1) + Y(s) :%

(s + DY (s) 1:%
(s I}Y(s)zg F1
2/s+1 2 1

Y(s) =

s+ 1 :s(sil)+s|1




s(s+1)
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s s+1

2= As + A+ Bs

As+Bs =0 =2 A+B =0
A=2subineq (1)

A+B =0

2+B =0=> B= -2
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s(s+1) s s+1
2 2 1
Y(s)= -
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Example 2:

Y +3y=6, y(0)=2

L{y'} + 3L{y} = L{6}
(Y (5) ~ y(0)) + 3Y (s) =

(sY (s) z)+3yxg::§

(s + 3)Y(s) zzg N @+mﬂ@:§f2
6/s+ 2 6 2
Y = =
(s) s+3 s(s|3)isl3
6 _A B
s(s+3) s s+3

6 = A(s+ 3) + Bs

6= As + 3A+ Bs

As+Bs =0 > A+B =0
3A=6 =>A=2 subineq (1)
A+B =0

2+B =0=> B= -2

6 2 2

3(3i3):s s+3




y(t) = L' {g} =2

S

Example 3:
y'+3y' +2y=6

y(0) =2, y'(0)=0

6
S2Y(s) = s7(0) = ¥'(0) + 3[sY(s) = y(0)] + 2¥(s) =

Substitute initial values y(0)=2,

sY (s) — sy(0)

(s* + 35+ 2)Y(s) — sy(0)

y'(0) + 3sY (s)

y'(0)=0

3y(0) + 2V (s) :%

y(0) -~ 3y(0) = °

(s + 35 + 2)Y (s) :2 - sy(0) + 3'(0) + 3y(0)

s +8y(0) +4/(0) + 3y(0)

Y(s) = s+ 3s+ 2

6

~+25+6
Y(s) =
&)= T DG+ 2)
232+63|6_é{ B { C
s(s+1)(s+2) s s+1 542

25 + 65+ 6=A(s+1)(s+2)+Bs(s+2)+Cs(s+1)




A(s +1)(s +2) = A(s* +3s + 2) = As* + 345 + 24,
Bs(s + 2) = B(s* + 2s) = Bs” + 2Bs,
Cs(s+1)=C(s*+s) = Cs* + Cs.

25° +6s+6=(A+B+C)s*+ (34 + 2B + C)s + 24,

Substitute A = 3 into the first two equations:

34+B+C=2=B+C=-1 (1)
33)+2B+C=6=9+2B+C=6=2B+C=-3 (2

From Eq. (1)

B+C=-1 = B =-1—-C Subineq.(2)
2(-1—-C )Y+c=-3 > —2—2c +c =-3
—c =-3+2> —c=-1= c=1
Sub:

B=-1-C =>B=-1-(1)=-2
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