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Some physical applications of the Laplace transform
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Abstract:

In this paper, we present a study on the Laplace Transform in
terms of: origin, definition, characteristics, and benefits. On the
other hand, there is an inverse Laplace transform, which transforms
functions from the range of complex variables to the dome variables,
and one of the most important aspects of this transformation is that
it gives specific solutions to possible functions, and therefore tables
with potential solutions have been developed so that it can be
referred to, and the Laplace transform is considered one of the most
important integral transformations that has importance In solving
some complex integrals, as well as some differential equations,
where this transformation was used in some real-world applications,
the most important of which are: the harmonic vibration of a flexible
rod installed from, and the flow of current within an electric circuit,
then we formulated w its terminals and loaded with a load the
governing equations for these two applications, and the
transformation was used to solve these equations.

Keywords: Laplace transform, differential equations, Inverse
Laplace transform, harmonic oscillation, electrical circuits.

tdadial)
il 8y50ms g uay il Cpuilgil) o LIS O slalally gl ol
o gsns L Ly cdlggadl) cibpiiall Lo Cuad g5ins ¥ @ alea ddacdsy
T 8y 1 Lagy () s Lgadaiy dulaliil] c¥alaalls alaia ) JBYs ¢lglnda
B Adalall Y oledlly dileidll clegunsall Calite Jal il ) aseal) oo
& il dsea Gy Al Gllead) Al dualig ¢ odalyll didanll
o O Al aolell Ll el lialinl) Y aledd) Jad Bagas culil ol

2 Copyright © ISTJ b gine okl (3 gia
Al 5 o glall 4 sall dlsall


mailto:Laila.gerazi@gmail.com
mailto:Eman.damann@gmail.com

International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Imtrwaational beimrs mad Taviasiags demraal

S Partlad - regsEeg 2N

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

(OO Jigat sa cValaall 038 a8 deaiiieadl) Byl pal (gag eV adl 38
(1827- 1749 )oY (g m (oreidll slipadlly Slaaliyll alle ) A
568 e T a0 S8 ) LY el e Jlsall Jugasl 813 58 Jagasl

O Al dlsall Joan G (A8l Bilsall a8 2330y (ag (AalSS Jagas
OsSy gD N teall (e el e JalSS Capmg AT Jlae ) Lellae
dglad Bleals eV olee Lo dgind) 230 adll Jles o 3 pald dng Ylad
2 1] b cDllaay

A Jigas 4 2y (s oy disad 2 10O it (bl Capanlls
PGS Ciprg ASye Ay ) daia3l)

F(s) = L(f () = j £(0) e-stdt (1)
0
Al sl AV Al Al o, w Can s =0+ jw Lads Aach
F(s)
() il AV s )
Loy Ligatl ay

HLEY! 3ty ¢ Gugaal) i) paiy (1) Al Jandd) JalSall e (3latsg

o 61 ¢[0,00) Jlaall 3 Lols sal GOLY disas asasl D0 Tyl o Y
LBl 2l 0 of sl e f sl e el
F(s) oY dlaw b b M alsass f(8) 0l
oY pailad (e
:4ubil) Luald

L{a f(t) + b g(t)} = aF(s) + bG(s) )
Cusa, tosaal Al f(2),g(t) <ils b
rail) Jlae A dafY) duald

Lif(t =T} = e T F(s) (3)

3 Copyright © ISTJ b gine okl (3 gia
2 g glall 4 gal) Alaall




International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Tesoologyournal - Part 1 sl E:F.]%

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

rlidiall (BN Jugal dsald

oS [0, 00) 85l e dlmia dlss £ f ) e eve s e e 7D 200
n-1

L{f () = s"F _ n—-k-1 kO

() = s"F(s) st £4(0) “

F(s) =L{f(©)}
=Sl GO digas W LT 50l 5y F(S) Jisall oo fige 4l e
A Cayncd
L:[3] JuS bl aie et (Sarg ¢
L{f®)}=F(s) o LHF(s)}=f(®)

[4] prusad) GDNg G Jasal) Al Jlsal) g 1 g2

L{f(©)} = F(s) LY{f(s)} = F®)
c —(C
L{c}=; s>0 Ll{g}=c
1 13 _ ) 1
=15 “{ ?}‘7
1
Lty = )=t
_ 1
L{e"t}:s_k s>k Ll{s—k}:ekt
Lisin(kt)} = ——— Lt {L} = sin(ke)
52 4 k2 s2 + k2)
L{cos(kt) }= 5 -1 {sz k kz} — cos(kt)
ny_ M n!
L{t" }= sn+l L1 {S'H'l} ="
4 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Tesoologyournal - Part 1 sl E:F.]%

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

:Aahadl) Aolialinl) i slaally GuDY Jugal
Byseall Laal 13 cddadll ddialall iV abead) Ja (LY Jisad Gilkadss aal (g
t V) JCal e dlealil) Alaleall dalel)

dny dn—ly 5
anﬁ+an_17+ ...........+a0y=g(t) ( )

A1 &35y Jag,al slhaelsy (£): JES LDlalss wo
y0) =y, yO@=y, y*V0) =y,

a,i=0,12,......,n s V0s Yy wee ee e Yo lsh
e deasi ¢(5) Absladll L3kl (4) Asleally GO Ehsll dpals dladiuly

0l Lalal) 5y gl

an{s"Y(s) —s" 1y (0) — - — yn—1(0)}\
+ an_l{sn‘lY(s) —s" 2y (0) — - (6)
—y"72(0)} + -+ aoY(s) = G(s)

Hy®}=Y(), Hg®O}=G(s)
:‘_%Jr_ Juany ‘3\.@41..&1.«3\ JJA;J\ f——

P(s)Y(s) = Q(s) + G(s) (7)

Q) | G(s) g
P(s) =aps" +ap_1s" + -+ a, (9)
5 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Science and Volume 33 aaad) Ryl p glll A0 g

Imtrwaational beimrs mad Taviasiags demraal

EmELT Pl ISTaN

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

) Jag yally
a; Aabaal) i) e s — 1 Golaas sl 0 il dnpa e 398 558 8 Q(S)
GO (Y Lissi & G(s) « dalad
s Sl dall (sSs
y(®) = L7H{Y(s)} (10)
Al ouslly aSall GOLY Joas aladiad &y Gas
touDY Jagat duiljdl) )
S alig (GO gl Aaadlgl slall b ddaal) ikl (e 20} n
Db e Levie adl Jaagh GOLY 0l ket Siad cceliilly utiglly aslal) ciYlae
58 Al it (e aiy Gl ld ¢l i b agage dlle J3h JloeS
Gkl 038 bl (peg clan enlalinall Janlly SLseSl Ll e salgie dlaline
:[5]
dailyygsh yilsal) -1
e e sl e (V) 22l il aga saae (e ASiall 3505eSl Bl e
el (53 il pa Jgill e (C ) A (83 iSas (R) sl daglin yuaic
16671 (L) 3 e

f

agall g€ (il ks [KVL]  cdalll) AaSlal) Adaladll piusid

Ri+La+Efldt=V0 (11)
Aol dabead) dAlalaal) Jualint i yill satcjj
2 . .
L (12)
dt? dt
6 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Science and Volume 33 aaad) Ryl p glll A0 g

Tesoologyournal - Part 1 sl i‘g:.“:‘j)&

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

d’i Rdi 1 . (13)
w Tt et

Aall Adlndy) Jag ) e
) _ R -1V (14)
i(0) =V, (0 =—— 7=

ol Jemni ¢(13) lsladll 3 gyl e GO Jisad sabas
S21(s) — Si(0) — i (0) + % [SI(s) — i(0)] + %1(5) —o (1)

ile deand eyl salefy Jagydll alasiuly

R 1 RVO IO VO 16
I(s)|S2+=5 —]=SV —0_0_0 (16)
(S)[ TI° T ot T TR

SVp+-2-2_2 (17)
I(s) = 0 L c RC
SZ+2S+—
L LC

~(17) dladll & Guylall el GOV Jagass 23l

RV, I, VW
Y —-2_-2 (18)

L YI(s)} =L1 — -0 41l L ¢ RC

s24+%s4 1 s242s4 1
L LC L LC

ole Juani (18) Alabadll 3 (magailly ¢aliall woyall LSl

() = Vol {((s T+ Wz)}

R -
((s+a)2+WwW?2)
A
= Vye % coswt +;e‘“t sin wt (19)

HGITTN

7 Copyright © ISTJ Ak sine qolall (3 s
Ayl g o shell 40 sal) dlaall



International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Imtrwaational beimrs mad Taviasiags demraal

ooyl Part 1 gy 2

October 2023 : s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

LRl Vo R e L R
L "¢ RC’ *=or ~LC  al?

Loiey Adaal (ol e g0 Jaly lall i (19) abea) £:J<ENL LS (Sasg

_ 2
(t)=ez_ft{V0cos i—R—t
| LC 412
RV, 1, Vi \
V2w ) |2 L
n — — —
—— M) [Lc 1z (20)
LC 412

Oon el RS Si5aY) ~2
siaall (S)lga paje adate alg ¢ cuuiad Lyael 13) yz p AUl JSall LS

LN i

P=D X=1

19 (8] 5yl oaa oSai 3l Lyl Alalaall
(21)

4

d x*

— Mw?F =0

Aslaall s3gd doaal) Jag yill
F(O)=0, F(0)=0 , F(L)=0

Cus E &g 5all iy Jalaa
Wl 235l M JIsha) sasgl AR [ A gendl) aie
2
e (21) Wslaa) s EI @ = T2 g 1o Joans
d*F %)
4 —
- @' F=0 (22)
8 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Science and Volume 33 aaad) Ryl p glll A0 g

Tesoologyournal - Part 1 sl i‘g:.“:‘j)&

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

o deans (22) Alsled) b cpdylall (DY Jagas aaly
s*F(s) — s3F(0) — s2F (0) — sF (0) = F (0) — a*F(s) (23)

=0
syl salely sUarall d8laiY) dag pall (s
F(s){s*—a*}= s?F (0)+ F (0) (24)
_S’F(0)+F (0) (25)
F(s) = E———

(25) Aalaall el DY dagas aaly
1
}+F (o)L—l{—s4 _a4} (26)

2

LYF(s)}= F (O)L‘l{

54-_a4-

) Gkl o aad
LHF(s)} = F(x)
£ IS Al ol 4 a1 oyl L
s? As+B Cs+D

st—at 52— a2 s2+4+ a2
s?2= (As + B)(s?+ a?®)+ (Cs + D)(s? — a?)
o an (D alaall 4)laay

52 1 1 1 1 (27)
-1 — _7-1 —7-1
L {s‘*—a‘*}_ 2L {52— a2}+2L {sz+ az}

= —sinhax + —sinax
2a 2a

1 . .
54_0(4)\@\ Ll
1 As+ B 4 Cs+D
st—at  s2— a2 s?+4 a?
9 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

mi:ﬁ ﬁﬁf?ﬂ‘ Part 1 alaal) i§:|“:"_] %

October 2023 : s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

1= (As+B)(s?+ a?®) + (Cs + D)(s% — a?)
O a3 E Lalaal) 5 lia

A=C=0 - Lo,
) _1 , _12a2_ 1_20(2 1 1
i) b b
st —a* chzz Sz—azl 2a? s2+ a2
= 2T'ﬁsinhczx — 2T'lgsinax (28)

;0 223 (26) s (28),(27) e sl
F(X) = F (0) (%sinhax +%sinax )

1 1 (29)
+F (0) (ﬁ sin hax — g3 Sinax )
F(X) = [%::) + FZ;’) sin hax + [%s) - (30)
onfg)] sin ax
FO) F(0)]
A, =
1 | 2a + 203 |
el
. F) F0)]
zT | 2a 203 |
F(X) = A; sinhax + A, sin ax (31)
Syl Hladsuls
F(L)=0, F (L)=0 (32)
10 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Tyl part 1 s pemeey 2K

October 2023 : s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

culall alay Ay, Ay

0 = A;sinhal + A, sinal (33)

0 = Aja?sinhal + Aya?sinal (34)
ZJT

0 = A;sinhal + A, sinal (35)
ol Jeani (35) «(33) en

0 = A, sinhal (36)

sinhal # 0 ~ A =0 (37)

e Jani (35)¢(33) ottlabaal) &k
2A,sinal =0 (38)

o ot cadlil) Jall e Ja e Jguanlly

A, #0 . sinal =0, aL =nn (39)
nm
- 40
=7 (40)
(31) dhaladll & (37) ¢(40) Uslaal) (0 (m5as
nmwx
E,(x) = A, sinT (41)
(40) Aaleddl axdios golyll 2ol sy
) (e
gt (42)
[
ot = MW (43)
El
11 Copyright © ISTJ b gine okl (3 gia

Al 5 lall ) Alaal



International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Tyl part 1 s pemeey 2K

October 2023 s

82023/10 /1:fe s gdsall o Wdd aly 22023/ 8 /24:f s 450 adia 43

tle (43) (42) 0o doaa

Mw? _ n*mr?t (44)
ZR
W2 _ n*n*El (45)
MIL*
. n?n? |EI (46)
=T m
s duadAl)

O J5l5 & Gl 13 el Lugenes (S Cnale eliilly ciaials )
Al pull ¢ uSall G DY Jasad 25 o5 (il iladl i ¢cpalal
Gob e cAilpl) il (e 8 Jasadl) 1aa plasiad 5 gadal) Colall i
Sy oY) Agw ciupn CNValee ) AeSlal) dlalil) N sledl Jagas
Aglail) N sleall s g

a2l
Lgilaadss (mmng (LY cDlisad cauahyl ilay slea daal (glaaa aol deas [1]

2018 ¢laseal) —du gl IS AdlaY) oy ol daals L)

@ o slie o3 cany pebie Glagl ae L3 (pmigall dlaas s 2 [2]
2006 ¢adsll 40 ¢ Jo¥) exall cdublalall Y alaal)

dlalall c¥aleall dal adiall ¢ i€ ol (g ye w2 (S Ol (same 2 [3]
1999 (a<a —agh bl 4ii€a calal)

sl adoall Hlall ¢ cpalally Gauigall dastiall Glacaliyll cJanads . 5l [4]

12 Copyright © ISTJ i gina aoball (3 8a
Ayl g o shell 40 sal) dlaall



International Scienceand ~ VOluMe 33 aadl g g ol iyt i

Imtrwaational beimrs mad Taviasiags demraal

EmELT Pl ISTaN

October 2023 s

£2023/10 /1:fo s gdisall o B jds iy 42023/ 8 /24:fm i 486l adia o3

[5] Pawanpreet Kaur, Dr. Harish Nagar, 2023, LAPLACE
TRANSFORMS AND ITS APPLICATIONS, Punjab, India.

[6] Rahul M. Jetwani, Ujjvala Y. Gawarguru, Rajshree A. Naphade,
Mitali K. Tibdewal, 2017, Applications of Laplace
Transformation in Engineering Filed, Department of Applied
science & Humanities, Shegaon- India.

[7] Eman Mohammad Al-gatawneh, Dr. Khaled I. Nawafleh, Prof,
2017, Laplace Transform Applications of Fractional Differential
Equations, Mu tah University, Jordan.

[8] Emil Shoukralla, 2018, Laplace Transforms, Menoufia
University.

[9] Dr. Dinesh Verma, June- 2018, An Overview of some special
functions, College of Engineering and Technology, Jammu.

13 Copyright © ISTJ il sine waball (358
Ayl g o shell 40 sal) dlaall



