Lecture 4
Inverse Laplace Transform
Formulas:
Laplace Transform Inverse Laplace Transform
1 gl
L[l]=~ L'[-j=1
S N
1 1
L[f]=—? L-l[—;]=(
S s
2 ! !
L[r]=2—5 L"[2—3]=t2
R S
L[sinat] = za'/z i 4 —2%—7 ] =sinat
s" +a s +a
L[cosat] = —; E ~ L' —2S—2 ] =cos at
s“+a” s“+a
L[eal]= _I_ L.l[ 1 ] - eat
S-a s—a
Problem 01: Find L~ [F(s)], if F(s) = 25=2 +35+10

s?+16 s*-9

Solution:

25—3  3s+10

= +

s2+16  s*-9

_ 2 3 3 10

s*+16 s°+16 s°-9 s*-9

s 34 5.8 10 3
sS+4° 4 sP+4r T -3 3 -3

3 4 s 10 3
L' F =2 I ._s._ __.L“l[— +3 I ._.__’:|+___..L"
[ (S)] L2+42] 4 st + 42 §t-3° 3 §* -3

P e [F(s)] =2 cos 4t —-—3—sin 4t +3cosh3t + —l—O-sinh 3t
4 3

F(s)=

=5,
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Problem 02: If F(s)= — > —4 A
Csees a3 FindL [Fe9)]

Solution:

Ss-4
s?—4s5+420
_ S5s-4
T st -2-5-244+16
_ 5s-4
T (s-2)'+4°
_S(s-2)+6
T (s=2)'+47

F(s)=

. s=2 . 6
(s=2)"+4%  (5-2)* +4?

~L[F(s)]=5L" [L] o+8.10 [;J

(s—2)* +4* 4 (s-2)*+4?

~L'[F(s)]=5e" cos4t + % e’ sindt

Problem 03: If F(s)=—>+20
S

. -1
—7s23; AL [F(s)]

Solution:

8s+20
s?—125+32
8s+20
52 -85 —25+32

8s+20
s(s—8) —4(s-8)
_ 85+20
(s-8)(s-4)
_ 8-8+20 & 8:-4+20
(s—-8)(8—-4) (4-8)(s-4)
21 13

s—8 s-4
1 1
O sl =21L7"——|-13L"
[ (s)] [S—S] l:s—4]
=2le* -13e*"

F(s)=
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352 =5s5+2

Problem 04: IfF(s)=
) s’ =65 +11s-6

Find L™ [F(s)]

Solution:

3s* —55+2
s> —6s+11s—6
_ 35 —55+2
T (s-1)(s*-55+6)
_ 3s(s—-1)-2(s-1)
- (s—l)(s2 —3s—2s+6)

B (s—1)(3s-2)

C(s=1){s(s=3)-2(s-3)}

_ (s=1)(3s-2)

C(s=1)(s=3)(s=2)

. Bs=2)

C(s=3)(s-2)

__(3-2-2) = (3-3-2)

T (2-3)(s=2) (s-3)(3-2)
4 7

- +

(s-2) (s-3)

71 4

(s-3) (s-2)

« L[F(s))=7L [-1—3] ] {L]

S s=2

=7¢" -4 ¢

F(s)=
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2s+1

Problem 05: Find the inverse Laplace transform of F(s)=——5—=
(s+2)°(s-1)

Solution:
Let,

2s+1 4, B ,C, D
(s+2)*(s=1)? s+2 (s+2) s-1 (s-1)

= 2s+1= A(s+2)(s-1) +B(s=1)* +C(s=1)(s +2)* +D(s +2)*

If s =1, then D=%

If s =-2,then B=—?1;-,
A=0,C=0,

g 1 L. 1
3 (s+2) 3 (s-1)

F(s)=

b
(5=’

1

(s+2)* ]

L [F(s)]=—% L[ ]+%L"[

| R
ft) =—=te™ +-te
® 3 3

8s

o ]
(s7—25+5)(s° +63+5) Findd. (PGl

Problem 06: IfF(s) =

Answer:.. L"[F(s)]= i-[e‘ sin 2t —e™ sinh 2¢
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Problem 07: Show that " [ (S)] j Fidu

Solution:
Let g(t) = j f(u)du

=g(0)=0 "
Also, g'(t) = f(t)
Now taking Laplace Transform on both sides, we have
= L[g'®)] = LIf()]
= SG(s)-g(0)=F(s)

= Gy T2
= £ [oe]= | £
= g9 22|
= j’ S(u)du =L [iis—)] ,

L"[F (s) ] j f(u)du

0

" Problem08: Find L™ [i—]

s’(s2+4)
Solution:
Let, F(s) 1
e ra
T
5% 2%
_1_2
2 52422 ,
1 2
L'[F(s)]=L"| =
[F¢s)] [2 s2+22]

f(t)=-;—sin2t

Page5of9

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

We know, L_I[F(S) = j.f(u)du

23l
s s2+4| 2

sin2udu

!
[ cosZu]

= Z[—cos 2t +cos0]

= %[1 —cos2t]

'.L"'[ 16 :l=l6-—1-[1—cos2t]

s(s* +4)
4(1- cos2t)

f ] ‘ (1—cos2u )du
r [s s(s® +4):| -! |
sin2u
=4|u-
[" 2 :lo
sin2t
’4P" 2 ]

L7 ——-—21——— =4t —-2sin2t
| s7(s*+4)

Similarly we can find

- Bl —;——Izg—— =cos2t +2t7 -1
| s7(s +4)
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