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1- niy mn½y  nig lkçN³TUeTA   

                             ( Definition and General Properties ) 
 

 bEmøgLa)aøs CabEmøgEtmYyKt;énfñak;RbmaNviFIEdleKehAfaCa “ bEmøg ”. KMnit 

TUeTAénbEmøgKWeFVI[mansar³RbeyaCn_ KWfaKUénGnuKmn_TaMgLay RtUvEtmanRbePTxøH²én 

PaBmanEtmYyenAkñúgKUenaH. Ca]TahrN_GnuKmn_mYyGaccat;CaKUnwgGnuKmn_edrIevrbs;va. 

bEmøgedrIev CabEmøgEtmYyKt;kñúgn½yEdlGnuKmn_BIrmanedrIevdUcKña Edly:ageRcInxusKña 

edaycMnYnefr. bEmøgedaysÁal;c,as;mYyeTot KWCaGaMgetRkalminkMNt;énGnuKmn_mYy.  

eyIgehAfaCa GaMgetRkalminkMNt;én  f(t)  kMNt;eday³ 
 

                  
x

0
I{f (t)} f (t) dt= ∫   

 

 bEmøgLa)aøsenHEdleKGaccat;TukfaCakarBRgIkKMniténbEmøgGaMgetRkalminkMNt;  

KWkMNt;dUcxageRkam³ 

 

{ ( )}f tL

niymn½y 

bEmøgLa)aøsén  f(t)  ebIvaman enaHvatageday  nigkMNt;eday³  
 

        s t
0

{f (t)} e f (t) dt
∞ −= ∫L     ( 1 ) 

 

Edl s KWCacMnYnBitEdleKehAfaCa)a:ra:EmRténbEmøg. 

 eyIgkt;smÁal;fa bEmøgLa)aøselIGnuKmn_ f(t) ehIybEmøgvaeTACaGnuKmn_ F(s) én 

)a:ra:EmRt s. CaTUeTA eyIgtMNagGnuKmn_én t CaGkSrtUcdUcCa f, g nig h ehIytMNag 

bEmøgLa)aøsrbs;vaerogKñaedayGkSrFMRtUvKña F, G nig H.  dUcenH eyIgsresrvapgEdrCa  

{f (t)} F(s)=L     b¤   s t
0

F(s) e f (t) dt∞ −= ∫  
 

smIkarEdl)ankMNt;cMeBaHbEmøgLa)aøsenH KWCaGaMgetRkal Improper BIeRBaHva 

maneKalelIminTal;.  GaMgetRkal Improper énRbePTenHkMNt;eday³ 
 

Ts t s t
0 0T

e f (t) dt lim e f (t) dt
∞ − −

→∞
=∫ ∫    ( 2 ) 
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dUecñH GtßiPaBénbEmøgLa)aøsén f GaRs½yelIGtßiPaBénlImItenH. eyIgGacrkbEmøgLa)aøs 

énGnuKmn_gay²CaeRcInedaypÞal;BIniymn½y.  

]TahrN_T I1 bgðajfabEmøgLa)aøsén  f(t) = 1  kMNt;eday³  
 

   1{1}
s

=L , s > 0      ( 3 ) 

Ts t s t
0 0T

{1} e [1] dt lim e dt
∞ − −

→∞
= =∫ ∫L

d MeNaHRsay 

tamniymn½y eyIg)an³ 
 

  

 

edIm,IkMNt;témø ebIsinlImItenHman  eyIgRtUvEtBinitükrNIbIedayELkBIKña EdlTak;Tgnwg 

)a:ra:EmRt  s . 

1. krNI s < 0
 

  enaH  – s t > 0 cMeBaH  t > 0  ehIy 

Ts tT s t sT
0T T T

0

e 1 1lim e dt lim lim e
s s s

−
− −

→∞ →∞ →∞

 = = − + = ∞ −  ∫  

 

Edlmann½yfaGaMgetRkalenHrIk. 
 

2. krNI s = 0
 

 

  enaHGaMgetRkaleTACa³ 

T T
00T T T

lim dt lim t lim T
→∞ →∞ →∞

= = = ∞∫ . 

 

3. krNI s > 0
 

  enaH  – s t < 0  cMeBaH  t > 0   ehIy 

1 1 1{1} lim sT
T

e
s s s

−

→ ∞

 = − + =  
L . 

 

]TahrN_T I2 bgðajfa  k t 1{e }
s k

=
−

L ,   s > k     ( 4 ) 
 

T(s k)t
k t s t k t (s k) t

0 0 T
0

e{e } e e dt e dt lim
s k

− −∞ ∞− − −

→∞

 −
= = =  − 
∫ ∫L

d MeNaHRsay 

tamniymn½y eyIg)an³ 
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 = 
(s k)T

T

e 1 1lim
s k s k s k

− −

→∞

 
− + = − − − 

    ebI  s > k .  

 

]TahrN_T I3 bgðajfa  2 2
k{sin kt}

s k
=

+
L ,  s > 0    ( 5 ) 

 

s t
0

{sin kt} e sin kt dt
∞ −= ∫L

d MeNaHRsay 

bEmøgLa)aøsén  sin kt  kMNt;eday³ 
 

. 

 

BIrUbmnþGaMgetRkal a xe sin bx dx∫  eyIgGacrktémøGaMgetRkalxagelI)an³ 
 

s t
0

{sin kt} e sin kt dt
∞ −= ∫L  

 

    = ( )
Ts t

2 2T
0

e ssin kt k cos kt
lim

s k

−

→∞

 − −
 

+  
 

 

    = ( )sT

2 2 2 2T

e s sin kT k cos kT klim
s k s k

−

→∞

 − −
+ 

+ +  
 

 

    = 2 2
k

s k+
   ebI   s > 0 .    

 

]TahrN_T I4 bgðajfa  n
n 1
n!{t }

s +=L ,    s > 0   ( 6 ) 

 

n s t n
0

{t } e t dt
∞ −= ∫L

d MeNaHRsay 

tamniymn½y eyIg)an³ 

. 

 

eyIgeFVIbnþedayGnuvtþelIrUbmnþGaMgetRkaledayEpñk³ 

 1n nu t du n t dt−= => =  

nig 1− −= => = −s t s tdv e dt v e
s

 

dUcenH 
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n s t

s t n s t n 1
0 0

0

t e ne t dt e t dt
s s

∞−∞ ∞− − − −
= + 

 
∫ ∫  

 

edaytYTImYyenAGgÁxagsþaMesµInwgsUnü cMeBaH n > 0  nig  s > 0 enaHeK)an³ 
 

 n s t n
0

{t } e t dt
∞ −= ∫L   

 

           s t n 1 n 1
0

n ne t dt {t }
s s

∞ − − −= =∫ L    ( 7 ) 
 

karGnuvtþsmIkar ( 7 )  nigkarCMnYs n eday n – 1 eyIg)an³ 
 

n 1 n 2n 1{t } {t }
s

− −−=L L     ( 8 ) 

 

edaybnSMlT§plkñúgsmIkar ( 7 )  nigsmIkar ( 8 )  enaHeyIgGacsresrCa³ 
 

n n 2
2

n(n 1){t } {t }
s

−−
=L L . 

 

kareFVIGuIetra:sü úgbnþbnÞab;éndMeNIrkarenHpþl;[ 
 

n 0
n

n(n 1)(n 2) 3 2 1{t } {t }
s

− − ⋅⋅⋅⋅ ⋅ ⋅
=L L  

 

b:uEnþ  0 1{t } {1}
s

= =L L  enaHeK)an³ 

 

n
n n 1

n! 1 n!{t }
ss s +

 = = 
 

L      ebI  s > 0 . 

 

 bEmøgLa)aøs KWCakarIlIenEG‘rmYy ( Linear Operator ) EdlmanlkçN³dUcnwgedrIev 

nigGaMgetRkalEdr mann½yfa ebIsinCa  f1(t)  nig  f2(t) manbEmøgLa)aøs ehIyebI  c1 nig  c2  

CacMnYnefr enaHeK)an³ 
 

1 1 2 2 1 1 2 2{c f (t) c f (t)} c {f (t)} c {f (t)}+ +=L L L  ( 9 ) 
 
 

edIm,IeRbIbEmøgLa)aøsenAkñúgdMeNaHRsayénsmIkarDIepr:g;Esül vasMxan;KYr[man 

bBa¢ImYyEdlGacGan)an b¤taragénGnuKmn_gay² nigbEmøgrbs;va. taragTI1 Ca]TahrN_ 
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mYyéntaragEbbenH Edl)anbgðajBIlkçN³lIenEG‘r nigrUbmnþTUeTAcMeBaHbEmøgLa)aøsén 

GnuKmn_edrIevTaMgLayEdlmanlkçN³RKb;RKan;edIm,IedaHRsaysmIkarDIepr:g;EsülCaeRcIn. 

 

taragTI1 ³ bEmøgLa)aøs 
 

GnuKmn_  f(t) bEmøgLa)aøs  F(s) 

    1 

    t n , n CacMnYnKt;viC¢man 

   k te  

   n k tt e  

   sin kt 

   cos kt 

   sinh kt 

   cosh kt 

 

1
s

,   s > 0 

1
!

n
n

s + ,  s > 0 

                  1
s k−

,   s > k 

               1
!

( )n
n

s k +−
,  s > k 

               2 2
k

s k+
,  s > 0 

               2 2
s

s k+
,   s > 0 

              2 2
k

s k−
,   s > | k | 

              2 2
s

s k−
,   s > | k | 

 

 
]TahrN_T I5 rktémø  2{3 5 }tt e −+L . 
 

2t 2t{3 t5e } 3 {t} 5 {e }− −+ +=L L L

d MeNaHRsay 

BIrUbmnþenAkñúgtaragTI1  nigrUbmnþ  ( 9 )  eyIg)an³ 
 

 
 

           = 2
1 13 5

2ss
   +   +   

 

 

           = 
2

2
5 3 6

( 2)
s s
s s

+ +
+

. 

 

]TahrN_T I6 rktémø  2{cos 3 }tL  . 
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2 1 1cos cos 2
2 2

x x= +

d MeNaHRsay 

edayeRbIsmPaB   eyIg)an³ 

 

2 1 1{cos 3 } { cos 6 }
2 2

t t= +L L  
 

       = 2 2
1 1 1
2 2 6

s
s s

   +   +   
 

 

       = 
2

2
18

( 36)
s

s s
+
+

. 
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2-  RbePTénGnuKmn_manbEmøgLa)aøs   
                  ( Kinds of Functions have Laplace Transforms ) 
 

(a). PaBCab;edayduM²

lim ( )
t c

f t
+→

  ( Piecewise Continuity ) 

 kñúgEpñkmun eyIg)anbgðajfa GnuKmn_gay²R)akdCamanbEmøgLa)aøs. \LÚvenH 

eyIgniyayGMBIbBaðad¾TUlayénGtßiPaBrbs;bEmøgLa)aøs. eyIgnwgbBa¢ak;nUvl½kçx½NÐBIreTA 

elIGnuKmn_mYy EdlmanlkçN³RKb;RKan;edIm,IFanafaGnuKmn_enaHmanbEmøgLa)aøsmYy. 
 

niymn½y 

GnuKmn_ f ehAfaCa GnuKmn_Cab;edaydMu²elIcenøaHbiT a ≤ t ≤ b ebIsinCacenøaHenH 

GacEckCacMnYnrab;Gs;éncenøaHrgebIk  c < t < d  EdlepÞógpÞat;³ 

 1. GnuKmn_ f  CaGnuKmn_Cab;elIcenøaHrgnImYy²  c < t < d . 

 2. GnuKmn_ f  manlImItkMNt;mYy kalNa t xiteTArkcMNuccugnImYy²BIxag 

kñúgcenøaHenaH mann½yfa  nig  lim ( )
t d

f t
−→

 manlImIt. 

 

l½kçx½NÐTIBIr mann½yfa GnuKmn_Cab;edayduM² f GacmanPaBminCab;rab;Gs; b¤kar 

elat. rUbTI1 bgðajnUvGnuKmn_xøH² EdlmanlkçN³Cab;edayduM². edayécdnüRKb;GnuKmn_ 

Cab; CaGnuKmn_Cab;edayduM²pgEdr. GnuKmn_EbbdUcCa 
1( )f t
t

=  minEmnCaGnuKmn_ 

Cab;edaydMu²eTelIcenøaHbiTNamYy EdlmanKl;tRmuy BIeRBaHfavamanPaBdac;minrab;Gs;enA 

Rtg;  t = 0 . 

 

 

ee 

 

 

 
 

  rUbTI1³ rlkragkaer       rUbTI2³ rlkrageFµjrNar      rUbTI3³ GnuKmn_CeNþIr 

                                         
f(t)                                    
                                         
                                         
                                        
                                         
    0                               t                                     
                                         
 

f(t)                                           
                                             
                                            
                                            
                                            
                                            
    0                                  t                                        
 

f(t)                                         
                                         
                                          
                                         
                                         
                                           
    0                               t                             
                                            
                                         
                                         
                                         
                                         
                                         
                                         
                                         
                                         
 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                   
8 

]TahrN_T I7 GnuKmn_  h(t)  )anbgðajenArUbTI 4  ehIykMNt;eday³ 
 

, 0 2
( )

3 , 2
t t

h t
t
≤ <

=  >
 

 

manPaBminCab;Rtg;  t = 2 BIeRBaH h(2) minkMNt;. y:agNak_edayGnuKmn_enH CaGnuKmn_ 

Cab;edayduM²elIcenøaH t ≥ 0 BIeRBaHvaCab;elIcenøaHrgebIk 0 < t < 2 nig t > 2 ehIy 

2
lim ( ) 2

t
h t

−→
=  nig 

2
lim ( ) 3

t
h t

+→
=  . 

 

 

 

 

 

 
rUbTI4³ GnuKmn_ h(t) 
 

]TahrN_T I8 GnuKmn_ 
sin( ) tg t

t
=  CaGnuKmn_minCab;Rtg;  t = 0. sUmemIlrUbTI5 nig 

BIkarKNna eyIgdwgfa³ 
0

sinlim 1
t

t
t+→

= .  dUcenH vaCaGnuKmn_Cab;edaydMu²cMeBaH t ≥ 0. 

 

 

 

 

 

 

 

 

 

 

rUbTI5³ GnuKmn_ g(t) 

  h(t)                                                                                 
     3                                                                             
                                                                                       
     2                                                                              
                                                                                    
     1                                                                              
                                                                                   
       0        1      2                                                 t                         
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 BIkarKNna eyIgdwgfacMnYnrab;Gs;énPaBminCab;rab;Gs;rbs;GnuKmn_GaMgetRkal KW 

minb:HBal;eTAnwgGtßiPaBénGaMgetRkaleT.  dUecñH GaMgetRkalénGnuKmn_Cab;edaydMu² 
 

  
1, 0 2

( )
3 , 2 4

t
f t

t
≤ <

=  ≤ ≤
 

 

elIcenøaH [0, 1] pþl;[ 
 

[ ] [ ]
4 2 4 2 4

0 20 0 2
f (t)dt 1dt 3dt t 3t 8= + = + =∫ ∫ ∫ . 

 

RsedogKñaEdrPaBminCab;énGnuKmn_Cab;edaydMu² minraraMgeyIgBIkarrkbEmøgLa)aøs 

énGnuKmn_eT. bEmøgLa)aøsénGnuKmn_Cab;edaydMu²  f(t)  man Edlpþl;nUv 
 

 s t
0

e f (t) dt
∞ −∫  

 

k¾manEdr. 
 

]TahrN_T I9 rkbEmøgLa)aøsénGnuKmn_Cab;edaydMu²  
2 , 0 3

( )
1 , 3
t t

g t
t
≤ <

=  − >
 . 

 

{g(t)}L

d MeNaHRsay 

 eyIgeRbIniymn½yén  ehIyEbgEckGaMgetRkalCaBIrEpñk mYyEpñksRmab; 

cenøaH  0 ≤ t < 3  nigmYyEpñkeTotsRmab;cenøaH  t > 3.  dUcenH  
 

[ ] [ ]3 s t s t
0 3{g(t)} e 2t dt e 1 dt∞− −+ −= ∫ ∫L  

 

 =  
3s t s t

s t
2

30

2t e 2e 1 e
s ss

∞− −
−   − − +      

 

 

EdlkarKNnaGaMgetRkaledayEpñk RtUv)aneKeRbIedIm,IrktémøGaMgetRkalBI 0 eTA 3 . témø 

én  s t1 e
s

−   rYmrksUnü enAeBl t → ∞  ebI  s > 0 .  dUecñH 

 

3s 3s 3s
2 2

6 2 2 1{g(t)} e e 0 0 e
s ss s

− − −     − − − − + −         
=L  

 

 = 
3s 3s

2 2
2 2e 7e

ss s

− −
− −     ebI  s > 0 .  
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      y              
2ty e=   

                             k ty e= ,  k > 0                             
                                                                                   
                                                                                    
                                y = g(t)                                                      
                                                                                   
     1                                                                             
                                                                                   

      0          t0                                                     t                                                                              
                                                                                   
                                                                                   
                                                                                    
                                                                                   
 

                         
                          

    rUbTI6                          

                          
 

(b). lMdab;Guics,:ÚNg;Esül

k te

  ( Exponential Order ) 

 kñúgEpñkTI1 eyIg)anbgðajfa  manbEmøgLa)aøsmYycMeBaHRKb;  s > k. Rkabén  

y = k te  )anbgðajkñúgrUbTI6. kt;smÁal;BIRkabenHfa k te CaGnuKmn_ekIneLIgy:agelOn 

enAeBlEdl  t  ekIn.  \LÚvenH eyIgBinitüGnuKmn_ g mYyeTot Edl)anbgðajkñúgrUbTI6  Ca 

ExSekagdac;²x½NÐeday k te  cMeBaHRKb;  t ≥  t0 .  

 

 

 

 

 

 

 

 

 ebI  | g |  CaGnuKmn_Tal;eday k te  cMeBaHRKb; t ≥ t0 nig { }k teL  man  enaH { ( )}g tL  

k¾manEdr.  karBicarNaGMBIRTwsþIenHeFVI[eyIgbegáItniymn½ydUcteTA³ 

 

niymn½y 

GnuKmn_  f  manlMdab;Guics,:ÚNg;Esül ebIsinvamancMnYnBit a,  M  nig  t0  Edl 

epÞógpÞat;³ 

 a tf (t) M e<     cMeBaH   t > t0 . 

 

karGtßaFib,ay 

 (a). eyIgbkRsaynUvniymn½y Edlmann½yfa RkabénGnuKmn_ f KWsßitenAxageRkam 

RkabénGnuKmn_Giucs,:ÚNg;Esül a tM e  cMeBaH  t > t0 . 

 (b). BIniymn½y eyIgTaj)anfa f manlMdab;Giucs,:ÚNg;Esül luHRtaEt cMeBaHRKb; 

GnuKmn_Guics,:ÚNg;Esül a te  eK)an³ 
 

  a t
t
lim f (t) e 0−

→∞
=  . 
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 (c). rUbTI6 )anbgðajBIRkabén 
2ty e=  pgEdr. RkabenH bgðajfavaminmanGnuKmn_ 

Guics,:ÚNg;Esül k te  NaEdlTal;eday 
2te  cMeBaH t ≥ 0 enaHeT  ehIydUecñH 

2te Ca 

GnuKmn_minmanlMdab;Guics,:ÚNg;Esül. 

 

]TahrN_T I10  bgðajfa  f(t) = t2  CaGnuKmn_manlMdab;Guics,:ÚNg;Esül. 

2 a t
a t 2 a tt t t

2t 2lim t e lim lim 0
a e a e

−

→∞ →∞ →∞
= = =

d MeNaHRsay 

eyIgeXIjfa ebI a CacMnYnefrFMCagsUnü nigeRbIrUbmnþ  l’Hôpital  enaHeK)an³ 
 

 .  

 

dUcenH  f(t) = t2  CaGnuKmn_manlMdab;Guics,:ÚNg;Esül. 

 

RTwsþIbTTI1 

ebI  f  CaGnuKmn_Cab;edayduM²elI [0,  ∞) nigmanlMdab;Guics,:ÚNg;Esül enaHbEmøg 

La)aøsmancMeBaH  s > a . 
 

a te f (t) M− <

sRmaybBa¢ak ; 

eday f  CaGnuKmn_manlMdab;Guics,:ÚNg;Esül eyIgeXIjfavamancMnYnefr t0 nig a EdlcMeBaH 

RKb;  M  epÞógpÞat; 
 

 ,   t  ≥  t0 . 

eyIgKuNGgÁsgxagnwg s t a te e−  eyIg)an³ 
 

 s t s t a te f (t) M e e− −< . 
 

dUecñH  
(s a) t

s t s t a t
0 0

0

M ee f (t) dt M e e dt
s a

∞− −∞ ∞− −  
< − 

−  
=∫ ∫  

 

b¤  s t
0

Me f (t) dt
s a

∞ − <
−∫  cMeBaH  s > a . 

 

EdlnaM[manGtßiPaBénGaMgetRkal Improper kMNt;bEmøgLa)aøsén  f . 
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 RTwsþIbTTI1 minpþl;nUvl½kçx½NÐcaM)ac;sRmab;GtßiPaBénbEmøgLa)aøsénGnuKmn_ f eT 

KWfavaBMumann½yfa  GnuKmn_mYyRtUvEtCaGnuKmn_Cab;edaydMu² nigmanlMdab;Guics,:ÚNg;Esül  

edIm,I)anbEmøgLa)aøsenaHeT. Ca]TahrN_ GnuKmn_ 1/ 2t−  EdlminEmnCaGnuKmn_Cab; 

edaydMu²elI  t ≥ 0 EtvamanbEmøgLa)aøsesµInwg ( )1/ 2/ sπ  ebIsinCa  s > 0. eTaHbIy:agNa 

GnuKmn_RbePTEbbenH mansar³sMxan;enAkñúgRTwsþIénbEmøgLa)aøs eyIgnwgkMNt;RBMEdnkar 

BiPakSarbs;eyIgcMeBaHGnuKmn_TaMgLay faCaGnuKmn_Cab;edaydMu² nigmanlMdab;Guics,:ÚNg; 

Esül.  sRmaybBa¢ak;énRTwsþIbTTI1 pþl;[eyIgnUvkUr:UElrmYyKYr[cab;GarmµN_. 

 

kUr:UElrTI1 

ebI  f  CaGnuKmn_Cab;edayduM²elI [0, ∞) nigmanlMdab;Guics,:ÚNg;Esül ehIy  

{ ( )} ( )f t F s=L  enaHeK)an³   lim ( ) 0
s

F s
→∞

= . 

 

s t s t
0 0

{f (t)} | e f (t)dt e f (t) dt∞ ∞− −= ≤∫ ∫|L

sRmaybBa¢ak ; 

eyIgman³  

 . 

 

BIRTwsþIbTTI1 eyIg)an³ 
 

M0 F(s) {f (t)} |
s a

≤ ≤
−

=|L  
 

Edlbgðajfa lim ( ) 0
s

F s
→∞

= . 
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3-  bEmøgLa)aøsRcas  

( The Inverse Laplace Transform ) 
 
 kñúgEpñkTI1 eyIg)anbgðajnUvrebobrkbEmøgLa)aøsénGnuKmn_  f(t) . vasMxan;pgEdr 

edIm,I[eKmanlT§PaBRtLb;dMeNIrkarenH nigsg;GnuKmn_ f(t) eLIgvij EdlCarbs;bEmøgLa 

)aøs  F(s)  EdleK)an[. 

 

niymn½y 

 ebIeKmanGnuKmn_ f(t) epÞógpÞat; { ( )} ( )f t F s=L  enaHeK)an f(t) ehAfaCa GnuKmn_ 

bEmøgLa)aøsRcasén  F(s). eyIgtagbEmøgLa)aøsRcaseday  -1L  nigsresrCa³ 
 

  f (t) {F(s)}-1= L     ( 10 ) 
 

karkMNt;énbEmøgLa)aøsRcasmYy KWminpÞal;CagkarrkbEmøgLa)aøseT RKan;EtCa 

karKNnatamkarrkRBImITIvmYy KWminpÞal;CagtamkarrkedrIevmYyenaHeT. tamlkçN³mUl- 

dæanedIm,IrkbEmøgLa)aøsRcas elakGñkRtUvEteRbIrUbmnþTaMgLayEdl)ansÁal;enAkñúgtaragTI 

1 mun. 

 

]TahrN_T I11 rktémø  
1{ }

2s +
-1L  . 

 

2 t 1{e }
s 2

−

+
=L

d MeNaHRsay 

edayeyIgdwgfa   enaHeK)an³ 

  -1 2 t1{ } e
s 2

−=
+

L  . 

 

BITRmg;kar edIm,IrkbEmøgLa)aøsRcas elakGñkRtUvEteroneRbItaragTI1 tamlkçN³ 

bRBa©as. y:agNak¾eday enAkñúgkrNICaeRcIn bEmøgEdleK)an[nwgminEmnCaTRmg;mYy 

EdlGnuBaØat[eRbItaragenHedaypÞal;enaHeT  dUecñH  F(s) EdleK)an[nwgRtUvEterobcMtam 

lkçN³BICKNit[eTACaTRmg;mYyEdlGacrk)anenAkñúgtaragenH. eKalkarN_sMxan;kñúgkar 

BiPakSaenH KW)anbgðajkarBitfa bEmøgLa)aøsRcasmanlkçN³lIenEG‘rdUcxageRkam³ 
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1 1 2 2 1 1 2 2{c F (s) c F (s)} c {F (s)} c {F (s)}+ = +-1 -1 -1L L L  ( 11 ) 
 

Edl c1 nig c2 CacMnYnefrNamYy. suBlPaBénlkçN³eFVItamBIniymn½yén { ( )}F s-1L  nig 

lkçN³lIenEG‘rEdlRtUvKñacMeBaH F(s). 
 

]TahrN_T I12 rktémø  2
2 1{ }

4
s

s
+
+

-1L  . 

 

2 2 2
2 1 1{ } 2 { } { }

4 4 4
s s

s s s
+

= +
+ + +

-1 -1 -1L L L

d MeNaHRsay 

tamlkçN³lIenEG‘r CadMbUgeyIgsresr 
 

   . 

 

BItaragTI1 eyIgman³ 

 2{ } cos 2
4

s t
s

=
+

-1L  

 

nig 2 2
1 1 2 1{ } { } sin 2

2 24 4
t

s s
= =

+ +
-1 -1L L  

 

dUcenH 2
2 1 1{ } 2cos 2 sin 2

24
s t t

s
+

= +
+

-1L  . 

 

 kñúgkrNICaeRcIn bEmøgEdleK[ KWCaGnuKmn_sniTan Proper én s EdlenAkñúgtaragTI 

1 GaceRbI)anEtmYyb:ueNÑaH bnÞab;BIbEmøgEdleK[enHRtUv)aneKbMEbkvaeTACaRbPaKeday 

EpñkrYcmk. viFIbEnßmxøHeTotsRmab;karerobcM F(s) KWRKbdNþb;enAkñúgEpñkeRkayeTot  b:uEnþ 

eBl\LÚvenH eyIgykcitþTukdak;elIkareRbIRbPaKedayEpñksin. 

 

]TahrN_T I13 rktémø  2
5{ }

2 3
s

s s
+

− −
-1L  . 

 

d MeNaHRsay 

kenSamPaKEbgGacdak;CaplKuNktþaCa 

  s2 – 2s – 3 = (s – 3) (s + 1) . 
 

dUcenH RbPaKedayEpñkKW³ 
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( )( )

s 5 A B
s 3 s 1 s 3 s 1

+
= +

− + − +
 

Edl A nig B CacMnYnefrEdlRtUvkMNt;. BIkartRmUvPaKEbg[dUcKña eKTTYl)an³ 
 

  s + 5 = A (s + 1) + B (s – 3) . 
 

− ebI s = 3  eyIg)an   8 = 4 A   =>   A = 2 . 

− ebI s = – 1   eyIg)an   4 = – 4 B   =>   B = – 1 . 
 

eyIg)an 
( )( )

s 5 2 1
s 3 s 1 s 3 s 1

+
−

− + − +
= . 

 

dUcenH   2
5 2 1{ } { } { }

3 12 3
+

−
− +− −

=s
s ss s

-1 -1 -1L L L  

 

                                                  3t t2e e−−=  . 
 

]TahrN_T I14 rktémø  
( )

2

3{ }
1+

s
s

-1L . 

 

( ) ( ) ( )

2

3 2 3
s A B C

s 1s 1 s 1 s 1
+ +

++ + +
=

d MeNaHRsay 

RbPaKedayEpñkKW³ 
 

  

 

Edl A, B nig C CacMnYnefrEdlRtUvkMNt;. BIkartRmUvPaKEbg[dUcKña eKTTYl)an³ 
 
 s2 = A ( s + 1)2 + B (s + 1) + C 
 

                = A s2 + (2A + B) s + (A + B + C) . 
 

edaypÞwmemKuNBhuFaelIGgÁTaMgsgxag eyIg)an³ 

   A                = 1 
 2A + B         = 0 
   A + B + C  = 0 
 

dMeNaHRsayénRbB½n§smIkarenH enaHeK)ancemøIy  A = 1,  B =  – 2  nig  C = 1 . naM[ 

RbPaKedayEpñkxagelIeTACa³ 
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( ) ( ) ( )

2

3 2 3
s 1 2 1

s 1s 1 s 1 s 1
− +

++ + +
= . 

dUcenH   
( ) ( ) ( )

2

3 2 3
1 2 1{ } { } { } { }

11 1 1
− +

++ + +
=s

ss s s
-1 -1 -1 -1L L L L  

 

             =  t t 2 t1e 2t e t e
2

− − −− +  
 

             = 2 t11 2t t e
2

− − + 
 

. 

 

 

]TahrN_T I15 rktémø  
( )( )2

9 14{ }
2 4

+

− +

s
s s

-1L  . 

 

( )( ) 22
9s 14 A Bs C

s 2 s 4s 2 s 4

+ +
+

− +− +
=

d MeNaHRsay 

RbPaKedayEpñkKW³ 
 

  

 

Edl A, B nig C CacMnYnefrEdlRtUvkMNt;. BIkartRmUvPaKEbg[dUcKña eKTTYl)an³ 
 

 9s + 14  = A ( s2 + 4) + (B s + C)(s – 2) 
 

                         = (A + B) s2 + ( – 2B + C)s + (4A – 2C) . 
 

edaypÞwmemKuNBhuFaelIGgÁTaMgsgxag eyIg)an³ 
 

      A  +    B    = 0 
 – 2A  +    C    = 9 
     4A  –  2C    = 14 
 

dMeNaHRsayénRbB½n§smIkarenH enaHeK)ancemøIy  A = 4,  B =  – 4  nig  C = 1. naM[ 

RbPaKedayEpñkxagelIeTACa³  
 

( )( ) 22
9s 14 4 4s 1

s 2 s 4s 2 s 4

+ − +
+

− +− +
=  . 

 

dUcenH   
( )( ) 22

9 1 4 4 4 1{ } { } { }
2 42 4

+ − +
+

− +− +
=s s

s ss s
-1 -1 -1L L L  
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                        2 2
1 14 { } 4 { } { }

2 4 4
− +

− + +
= s

s s s
-1 -1 -1L L L  

 

                        = 2t 14e 4cos 2t sin 2t
2

− +  . 
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4-  RT wsþIbTrMk ilTI 1   

( The First Shifting Theorem ) 
 

 lkçN³mYykñúgcMeNamlkçN³d¾manRbeyaCn_CaeRcInénbEmøgLa)aøs KWmanenAkñúg 

RTwsþIbTxageRkamEdlCaRTwsþIbTmYykñúgcMeNamRTwsþIbTrMkilBIrenAkñúgRTwsþIénbEmøgLa)aøs. 

enAeBlEdleyIgniyayGMBIkarrMkilGnuKmn_mYy eyIgmanbMNgfa Rkabvapøas;TIeTAxageqVg 

b¤sþaMedaycMnYnÉktaCak;lak;. Ca]TahrN_ Rkabén F(s) )anbgðajenAkñúgrUbTI7 (a)  nig 

RkabmYyeTotrMkil a ÉktaeTAxagsþaM KWRtUv)anbgðajenAkñúgrUbTI7 (b). GnuKmn_rMkilenH 

tageday  F(s – a) . 

 

2.54 cm 

 

 

 

 

 

 

rUbTI7 

 

RTwsþIbTTI2 RTwsþIbTrMkilTI1 

tag  {f (t)} F(s)=L   enaHeK)an a t{e f (t)} F(s a)= −L   ( 12 ) 
 

a t{e f (t)}L

sRmaybBa¢ak ; 

tamniymn½yén  eyIgsresr 
 

 a t s t a t
0

{e f (t)} e e f (t) dt∞ −  =  ∫L  
 

          = ( )s a t
0

e f (t) dt F(s a)∞ − − = −∫    Bit. 

 

 

      F                                                                              F                                                       
                                                                                                                                             
                                                                                                                                            
                                                                                                                                            
                      
                 F(s)                                                                                    F(s – a)                                                                                                                       
                                                                                                                                             
                                                                                                                                            

       0                                            s                                 0         a                                  s 

                    (a)                                                                                        (b)                                                                                                                                      
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]TahrN_T I16 eRbIRTwsþIbTrMkilTI1 edIm,IkMNt;bEmøgLa)aøsén  (a).  2te t   nig     

(b).  3te sin t . 

2
3

2{ }t
s

=L

d MeNaHRsay 
 

(a). eday  tamRTwsþIbTrMkilTI1 eyIg)an³ 
( )

2
3

2{ }
1

te t
s

=
−

L  . 

 

(b). eday 2
1{sin }

1
t

s
=

+
L  tamRTwsþIbTrMkilTI1 eyIg)an³ 

( )
3

2
1{ sin }

3 1
te t

s
=

− +
L  . 

 

]TahrN_T I17 eRbIRTwsþIbTrMkilTI1 edIm,IkMNt;én  { ( )}te g t−L  Edl 
 

2 , 0 3
( )

1 , 3
t t

g t
t
≤ <

=  − ≥
 .   

 

{g(t)}L

d MeNaHRsay 

bEmøgLa)aøsén g(t) RtUv)anrkeXIjenAkñúg]TahrN_TI9 énEpñkTI2KW³ 
 

 = 
3s 3s

2 2
2 2e 7e

ss s

− −
− −     ebI  s > 0 .  

 

dUecñH tamRTwsþIbTrMkilTI1 eyIg)an³ 
 

  t{e g(t)}−L = 
( )

( )

( )

( )3 1 3 1

2 2
2 2 7

11 1

s se e
ss s

− + − +
− −

++ +
. 

 

 RTwsþIbTrMkilTI1 GacmantémøpgEdrkñúgkarrkbEmøgLa)aøsRcas. BIeRBaHfaRTwsþIbT 

mYycMeBaHbEmøgRcas vamanTRmg; 
 

  a t{F(s a)} e f (t)− =-1L    ( 13 ) 
 

]TahrN_T I18 rktémø  
( ) 2

3{ }
5 9s − +

-1L  . 

 

2
3{ sin 3 }

9
t

s
=

+
L

d MeNaHRsay 

eday  enaHeK)an³ 2
3{ } sin 3

9
t

s
=

+
-1L  . 
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ebIeKyk  s CMnYseday  s – 5  nigtamrUbmnþ ( 13 )  eyIg)an³ 
 

 
( )

5 5
2 2

3 3{ } { } sin 3
95 9

t te e t
ss

= =
+− +

-1 -1L L . 

]TahrN_T I19 rktémø  2
1{ }
4 10s s+ +

-1L  . 

 

( )26

d MeNaHRsay 
 

eyIgman³  s2 + 4 s + 10 = s2 + 4 s + 4 + 6  

                                       = (s + 2)2 + . 
 

dUcenH 
( ) ( )2 22

1 1{ } { }
4 10 2 6+ + + +

=
s s s

-1 -1L L  

 

      =  21 6
6

te sin t− . 

 

]TahrN_T I20  rktémø  2{ }
6 13
s

s s+ +
-1L  . 

 

( )2 2
1{ } { }
6 13 3 4+ + + +

= s
s s s

-1 -1L L

d MeNaHRsay 

eyIgman³  s2 + 6 s + 13 = s2 + 6 s + 9 + 4  
 

                                       = (s + 3)2 +  4 . 
 

dUcenH  

 

   ( )
( ) 2

3 3
{ }

3 4

+ −

+ +
=

s

s
-1L  

 

   
( ) ( )2 2

3 3{ } { }
3 4 3 4
+

−
+ + + +

= s
s s

-1 -1L L  

 

      =  3 332 2
2

t te cos t e sin t− −−  . 
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5-  bEmøgénedrIev  nig GaMgetRkal   

                        ( Transforms of Derivatives and Integrals ) 
 

 bEmøgLa)aøsénGnuKmn_edrIevmanGtßiPaBelIl½kçx½NÐR)akdTaMgLaycMeBaH f nig f '  

ehIyRtUvKñaeTAnwgRbmaNviFIBICKNiténRbmaNviFIKuNrbs;bEmøgLa)aøsénGnuKmn_eTAnwg s. 

vaCalkçN³EdlbegáItbEmøgLa)aøsd¾manRbeyaCn_kñúgkaredaHRsaysmIkarDIepr:g;Esül. 

 ebI  f  CaGnuKmn_Cab; nigmanlMdab;Guics,:ÚNg;EsülcMeBaH t ≥ 0 ehIyebI f '  Ca 

GnuKmn_Cab;edaydMu²cMeBaH  t ≥ 0  enaHeK)anbEmøgLa)aøsén  f '  man nigkMNt;eday³ 
 

s t
0

{f '(t)} e f '(t) dt∞ −= ∫L . 
 

edayeRbIGaMgetRkaledayEpñkCamYy 
 

 s t s tu e du s e dt− −= ⇒ = −  
  

nig dv f '( t )dt v f ( t )= ⇒ =  
 

eyIg)an³ 

 s t s t
00

{f '(t)} f (t) e s e f (t)dt
∞ ∞− −  + = ∫L  

 

b¤ {f '(t)} f (0) s {f (t)}− +=L L    BIeRBaH  f(t) manlMdab;Guics,:ÚNg;Esül nig  s > 0 
 

b¤ {f '(t)} s {f (t)} f (0)−=L L        ( 14 ) 
 

rUbmnþcMeBaH {f "(t)}L  GacrkeXIjedaytag  g(t) = f '(t). eKTaj)an ³ g’(t) = f ”(t)  nig  

 {f "(t)} {g '(t)} s {g(t)} g(0)= −=L L L  
 
     s {f '(t)} f '(0)−= L  
 

                [ ]s s {f (t)} f (0) f '(0)= − −L . 
 

karBnøatkenSamcugeRkaypþl;nUvrUbmnþ 
 

 2{f "(t)} s {f (t)} s f (0) f '(0)− −=L L   ( 15 ) 
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 krNITUeTAcMeBaHbEmøgLa)aøsénedrIevTI n énGnuKmn_mYy RtUv)aneK[enAkñúgRTwsþIbT 

dUcteTA³ 

 

RTwsþIbTTI3   

ebI ( )n 1f (t), f '(t), f '' (t),....., f (t)−  CaGnuKmn_Cab; nigmanlMdab;Guics,:ÚNg;Esül 

cMeBaH  t ≥ 0  ehIyebI ( ) ( )nf t  CaGnuKmn_Cab;edayduM²cMeBaH  t ≥ 0  enaHeK)an³ 

 

 ( ) ( ) ( )n n 1n n 1 n 2{f (t)} s {f (t)} s f (0) s f '(0) f 0−− −= − − − ⋅⋅⋅⋅ ⋅ −L L       ( 16 ) 
 

]TahrN_T I21 rktémø  {sin }ktL  edayeRbIrUbmnþcMeBaHbEmøgLa)aøsén  f ' ' . 
 

f ' (t)

d MeNaHRsay 

eyIgtag   f(t) = sin kt  enaHeK)an³ 
 

 = k cos kt,  f ’’(t) = – k2 sin kt,  f(0) = 0  nig   f '(0)  = k .  
 

edayeRbIsmIkar ( 15 ) eyIg)an³ 
 

{f '(t)} s {f (t)} f (0)= −L L . 
 

karCMnYskenSam  f(t)  nig  f ”(t) cUlkñúgsmIkarenH  eyIgTTYl)an³ 

 2 2{ k sin kt} s {sin kt} k− = −L L . 
 

kñúgTIbBa©b;edayedaHRsayrk {sin }ktL  pþl;[ 
 

 2 2
k{sin kt}

s k
=

+
L  

 

EdlmanenAkñúgtaragTI1 rYcmkehIy. 
 

]TahrN_T I22 rktémø  { }tL  edayeRbIrUbmnþcMeBaHbEmøgLa)aøsén  f '  . 
 

f ' (t)

d MeNaHRsay 

eyIgtag   f(t) =  t  enaHeK)an ³     = 1  nig   f (0) = 0 .  

edayeRbIsmIkar ( 14 ) eyIg)an³ 
 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                         
23 

{f '(t)} s {f (t)} 0= −L L . 

karCMnYskenSam  f(t)  nig  f ’(t) cUlkñúgsmIkarenH  eyIgTTYl)an³ 

 {1} { }s t=L L . 
 

eday 
1{1}
s

=L  eyIg)an³ 

1 { }s t
s
= L . 

 

dUcenH  2
1{ }t

s
=L  . 

 

 RTwsþIbTTI3GacRtUv)aneKeRbIedIm,IbegáItrUbmnþmYy cMeBaHbEmøgLa)aøsénGaMgetRkal 

minkMNt;  mann½yfa eyIgGacrkrUbmnþmYycMeBaH 
0

{ ( ) }t f x dx∫L . 
 

RTwsþIbTTI4   

ebI f CaGnuKmn_Cab;edayduM² nigmanlMdab;Guics,:ÚNg;EsülcMeBaH  t ≥ 0  enaHeK)an³ 
 

t
0

1 1{ f (x)dx} {f (t)} F(s)
s s

= =∫L L    ( 17 ) 
 

t
0

g(t) f (x) dx= ∫

sRmaybBa¢ak ; 

tag    enaHeK)an³ ' (t)g  = f(t)  nig  g(0) = 0 . 

müa:geTot  g(t) manlMdab;Guics,:ÚNg;Esül nigGnuvtþelIRTwsþIbTTI3  eyIg)an³ 
 

 {g ' (t)} s {g(t)} g(0)= −L L  
 

b¤  
t
0

{f (t)} s { f (x)dx}= ∫L L . 
 

dUecñH 
t
0

1{ f (x)dx} {f (t)}
s

=∫L L  Bit. 

 

eyIgeXIjfa bEmøgLa)aøsénGaMgetRkalminkMNt;RtUvKñaeTAnwgRbmaNviFIEckrvag 

bEmøg  f  nig  s .  TajecjBIRTwsþIbTTI4 eyIg)ankUr:UElrTI2xageRkam³ 
 

kUr:UElrTI2  
 

 
t
0

1{ F(s)} f (x) dx
s

= ∫-1L     ( 18 ) 
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]TahrN_T I23 eK[  
( )2

1{f (t)}
s s 4

=
+

L   cUrkMNt;  f(t) edayeRbIrUbmnþ  ( 18 ). 

 

2
1 1{ sin 2 }
2 4

t
s

=
+

L

d MeNaHRsay 

eyIgman       

 

ehIy       
tt

0 0

sin 2x cos2x 1 cos2tdx
2 4 4 4

 = − = −  ∫  . 

 

\LÚvenH karsresr  f(t)  CabEmøgRcasmYy  eyIg)an³ 
 

 2 0

1 1 sin 2 1 cos 2{ }
2 44

t x tdx
s s

−
⋅ = =

+ ∫-1f(t) = L . 
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6 -  bBaðatémøed Im  

                  ( Initial-Value Problems ) 
 

 bEmøgLa)aøsénedrIevrbs;GnuKmn_mYymanl½kçx½NÐ EdlRtUvkartémøénGnuKmn_ nig 

edrIevvaRtg; t = 0. edaysarlkçN³enH bEmøgLa)aøssmKñaEtmüa:gKt;nwgbBaðatémøedIm 

EdlCab;Tak;TgnwgsmIkarDIepr:g;EsüllIenEG‘r EdlmanemKuNCacMnYnefr. eKalbMNgenA 

kñúgEpñkenH KWcg;bgðajnUvrebobbEmøgLa)aøsEdleK)aneRbIedIm,IedaHRsaybBaðatémøedIm. 
 

]TahrN_T I24 cUreRbIbEmøgLa)aøsedIm,IedaHRsaybBaðatémøedIm   
 

    y ’ + 2 y = 0,     y(0) = 1 . 
 

{ ' 2 } {0}y y+ =L L

d MeNaHRsay 

kareFVIbEmøgLa)aøsénGgÁTaMgsgxagrbs;smIkarEdl[ )anpþl;[ 
 

 . 
 

tag Y(s) {y(t)}= L   nigeRbIrUbmnþ ( 14 )  eyIg)an³ 
 

( )s Y s 1 2Y(s) 0− + =     
 

naM[   ( ) 1Y s
s 2

=
+

. 

GnuKmn_ y(t) RtUv)aneKrkeXIjedaykareFVIbEmøgRcasénsmIkarxagelIenH. 
 

dUcenH  2 t1y(t) { } e
s 2

-1= L 


 CacemøIysmIkarEdlcg;)an. 

 

 viFIbEmøgLa)aøs)anerobrab;enAkñúg]TahrN_TI24 KWCatYy:agmYy. eyIgsegçbnUv 

TRmg;bEmøgLa)aøssRmab;edaHRsaysmIkarDIepr:g;EsüllIenEG‘rdUcteTA³ 

1. eFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkarDIepr:g;EsülEdl)an[edayeRbIlkçN³ 

lIenEG‘rénbEmøg. 

2.   edaHRsaysmIkarEdl)anbEmøgcMeBaHbEmøgLa)aøsénGnuKmn_cemøIy. 

3.   rkbEmøgRcasénkenSam  F(s)  EdleK)anrkeXIjenACMhanTI2. 
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 kt;smÁal;fa enAeBlviFIbEmøgLa)aøsRtUv)aneKeRbI enaHl½kçx½NÐedImRtg;  t = 0 RtUv 

)anbBa©ÚledaysV½yRbvtþi. CagenHeTot cemøIyEdlTTYl)an KWCacemøIyBiessEdlRtUvKña 

eTAnwgl½kçx½NÐedIm. dUcenH plRbeyaCn_mYyénviFIbEmøgLa)aøs KWfava)anbgðajnUvRbsiT§ 

PaBénl½kçx½NÐedImelIGnuKmn_cemøIy. 

 

]TahrN_T I25 edaHRsaybBaðatémøedIm   
 

   y '  + 3 y = 3,     y(0) = 0 . 
 

Y(s) {y}= L

d MeNaHRsay 

kareFVIbEmøgLa)aøsénGgÁTaMgsgxagrbs;smIkar nigtag   eyIg)an³ 
 

( ) 3s Y s 0 3Y(s)
s

− + =    . 
 

karedaHRsaycMeBaH Y(s)  pþl;[ 
 

 
 

3Y(s)
s s + 3

= . 

 

karBnøatCaRbPaKedayEpñkénGgÁxagsþaM eyIg)an³ 
 

 
1 1Y(s)
s s 3

= 


. 

 

dUecñH cemøIyrbs;smIkarKW³ 
 

 3t1 1y(t) { } { } 1 e
s s 3

-1 -1= L L   


 .  

 

]TahrN_T I26 edaHRsaybBaðatémøedIm   
 

  tx 4x e , x(0) 2, x(0) 1      . 
 

{x(t)} X(s)L 

d MeNaHRsay 

tag   eyIg)an³ 
 

( )2 1s X s 2s 1 4X(s)
s 1

 − − +  +
=  . 
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karedaHRsaycMeBaH X(s)  pþl;[ 
 

 
  

2

2
2s 3s 2X(s)
s +1 s 4

=
 


 . 

eyIgGacsresrkenSamxagelI CaRbPaKedayEpñk 
 

2

9 6s
5 5X(s)

s +1 s 4

1
5=





. 

 

edayeRbIlkçN³bEmøgRcas eyIg)ancemøIyénsmIkarKW³ 
 

 t1 9 3x(t) = e cos 2t sin 2t
5 5 5

   . 

 

]TahrN_T I27 edaHRsaybBaðatémøedIm   
 

  y ' ' 2 y ' 5 y 10, y(0) 1, y ' (0) 0      . 
 

Y = {y}L

d MeNaHRsay 

edayeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkarEdl[ nigtag   eyIg)an³ 
 

 {y ' '} 2 {y '} 5 {y} {10}L L L L    
 

   2 10s Y s 2 s Y 1 5Y
s

       
. 

 

karedaHRsayrk Y pþl;[ 
 

 
 

2

2
s 2s 10Y

s s 2s 5

 


 
 . 

 

RbPaKedayEpñkcMeBaHGnuKmn_enHKW³ 
 

 
 

2

22
s 2s 10 A Bs C

s s 2s 5s s 2s 5

  
 

  
 

 

⇔       2 2s 2s 10 A s 2s 5 s Bs C                   
 

                                    2A B s 2A C s 5A      



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                         
28 

 

edaypÞwmemKuNénBhuFaxagelI eyIgTTYl)an³ 
 
 A    +    B     = 1 
 2A  +   C     =  2 
 5A               = 10 

karedaHRsayRbB½n§smIkarenHcMeBaH A, B  nig  C pþl;[  A = 2, B = – 1 nig  C =  – 2 . 

dUcenHbEmøgLa)aøsénGnuKmn_cemøIy GacsresrCa 
 

   2
2 s 2Y
s s 2s 5


 

 
 

 

      
 

 2
s 1 12

s s 1 4

 
 

 
 

 

      
 

   2 2
s 12 1

s s 1 4 s 1 4


  

   
 . 

 

TIbBa©b; edayeFVIbEmøgLa)aøsRcas enaHeK)anGnuKmn_cemøIyénsmIkarKW³ 
 

 t t1y = 2 e cos2t e sin 2t
2

   . 

 

]TahrN_T I28   kMNt;crnþGKÁisnIenAkñúgbgÁúMCaes‘rIénesoKVI RC ebIsintg;sü úgcrnþKW tv = e  

cMeBaH  t  ≥ 0  ehIybnÞúkedImelIkg;dg;saT½resµIsUnü (sUmemIlrUbTI8 ). 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d MeNaHRsay 

tamc,ab;  Kirchhoff  eyIg)ansmIkaresoKVImanTRmg; 
 

                i(t)                                                                                        
                                                                                                           
                                                                                                           
              +                                    R                                                         
                                                                                                            
                                                                                                           
                                                                                                           
              –                                      C                                                                                     
                                                                                                           
                                                                                                  

 rUbTI8 

                                                            
                                                                                                           
                                                                                                             
                                                                                                           
 

  v(t) 
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t t

0
1R i + i(x)dx e , q 0 0
C

   . 
 

edayeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkar nigtagbEmøgéncrnþesµInwg I(s)   eyIg)an³ 

 
1 1R I(s) I(S)

Cs s 1
 


 

 

naM[ 
     

s C 1 sI(s)
R Cs 1 S 1 R s 1/ RC s 1

  
   

. 

 

sresrRbPaKxagelIeTACaRbPaKedayEpñkKW³ 
 

 
 

1 1 C 1I(s)
R RC 1 s 1/ RC RC 1 s 1

   
    
         

. 

 

enATIbBa©b; edayeFVIbEmøgLa)aøsRcas eyIg)an³ 
 

 
 

t / RC t1 Ci(s) e e
R RC 1 RC 1

 
 

 
. 

 
 
 
 
 

     

 

 

 

 

 

 

 

 

 

 

 

 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                         
30 

 

7-  edrIev énbEmøgLa)aøs   

                          ( Derivatives of Laplace Transforms  ) 
 

 ebI f(t) CaGnuKmn_Cab;edayduM² nigmanlMdab;Guics,Ú:Ng;EsülcMeBaH t ≥ 0 vaGac 

bgðajfa GaMgetRkalbEmøgLa)aøsGaceFVIedrIeveFobnwg s tamkarKNnaedrIeveRkaml½kçx½NÐ 

sBaØaGaMgetRkal.  mann½yfa ebI  
 

 s t
0

F(s) e f (t) dt∞ −= ∫   

enaH 

 s t
0

d dF(s) e f (t) dt
ds ds

∞ −= ∫  
 

              s t s t
0 0

t e f (t) dt e [ t f (t)] dt∞ ∞− −= − = −∫ ∫  
 

              { t f (t)}= L . 
 

RsedogKñaEdr eK)an³ 
 

 
2

s t
2 0

d dF(s) e [( t) f (t)] dt
dsds

∞ −= −∫  

 

                 s t 2
0

e [( t) f (t)] dt∞ − −= ∫  

 

      2{( t) f (t)}L=  . 
 

karsegátemIlKMrUcMeBaHkrNITaMgBIrenH eyIgbgðajkrNITUeTAenAkñúgRTwsþIbTdUcteTA³ 
 

RTwsþIbTTI5   

 ebI ( ) { ( )}=F s f tL  nig n CacMnYnKt;viC¢man enaHeK)anedrIevTI n én  F(s) kMNt;eday³ 
 

  
n

n
n

d F(s) {( t) f (t)}
ds

= L     ( 19 ) 

 

]TahrN_T I29 eRbIRTwsþIbTTI5 edIm,Irktémø {t sin kt}L  . 
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2 2
k{sin kt}

s k



L

d MeNaHRsay 

eyIgdwgfa   

 

dUecñHBIsmIkar ( 19 ) eyIg)an³ 
 

 2 2
d k {( t) sin kt}
ds s k

 
  
  

= L  

 

b¤  
 2 2 22 2

d k 2ks{t sin kt}
ds s k s k

 
  
   

L  . 

 

]TahrN_T I30  rktémø 2{t sin kt}L . 
 

 22 2

2ks{t sin kt}
s k




L

d MeNaHRsay 

BI]TahrN_TI29 eyIgdwgfa . 

 

eyIgeFVItdUcteTA³ 
 

 2{t sin kt} {( t) (t sin kt)} L L  
 

                  
 22 2

d 2ks
ds s k

 
 
   

  

 

 
 

          
   

 

22 2 2 2 2

42 2

s k 2k 8ks s k

s k

  



 

 

          
 

 

2 2

32 2

2k 3s k

s k





. 

 

 xNHEdlmanviFIgaymYyénkarrkbEmøgLa)aøsRcas   eyIgRtUvBinitüRTwsþIbTTI5 

 cMeBaH  n = 1.  mann½yfa  
 

  d{ t f (t)} F(s)
ds

 L  
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naM[  
1 df (t) { F(s)}
t ds

 -1L    ( 20 ) 

 

]TahrN_T I31 rktémø 
s 2f (t) {ln }
s 2





-1L . 

 

1 d s 2f (t) { ln }
t ds s 2





-1L

d MeNaHRsay 

edayeRbIsmIkar  ( 20 )  eyIg)an³  
 

  

 
 

        2
1 4 2{ } sinh 2t
t ts 4

 


-1L . 

 

]TahrN_T I32 rktémø 1f (t) { tan s}
2


 -1L . 

 

11 df (t) { tan s }
t ds 2

      
-1L

d MeNaHRsay 

edayeRbIsmIkar  ( 20 )  eyIg)an³  
 

  

 

        2
1 1 1{ } sin t
t t1 s


 


-1L . 
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8-  GnuKmn_xYb   

                       ( Periodic Functions  ) 
 

 

 GnuKmn_xYbRKbdNþb;elIkarsikSaGMBImuxviC¢abec©keTsCaeRcIn ehIymYyeTotvaTaj 

ecjBIGnuKmn_RtIekaNmaRt. RTwsþIbTbnÞab;mkeTotbgðajGMBIviFIrkbEmøgLa)aøsénGnuKmn_ 

xYbNamYy. 
 

RTwsþIbTTI6   

ebI f(t) CaGnuKmn_Cab;edaydMu²elIcenøaHrab;Gs;NamYy nigCaGnuKmn_xYbEdlmanxYb 

p cMeBaH  t ≥ 0  enaHeK)an³ 
 

 
p s t

s p 0
1{f (t)} e f (t) dt

1 e






L    ( 21 ) 

 

p s t s t
0 p

{f (t)} e f (t) dt e f (t) dt
   L

sRmaybBa¢ak ; 

eday  f(t)  CaGnuKmn_xYbEdlmanxYb  p   eyIgGacsresr 
 
 f(t) = f(t + p) = f(t + 2p) = ………. = f(t + np) = ……… 
 

nig  f(t)  CaGnuKmn_Cab;edayduM²  enaHbEmøgLa)aøsGacsresreTACa³ 
 

. 
 

eyIgeFVIkarCMnYs  t = u + p  enAkñúgGaMgetRkalTIBIr eK)an³  dt = du  ehIy 

 u = 0  enaH t = p 

nig u → ∞   enaH t → ∞  . 

dUecñH  

  p s u ps t
0 0

{f (t)} e f (t) d t e f (u p) d u
     L  

 

             
p s t s p s u

0 0
e f (t) dt e e f (u) du

      
 

            
p s t s p s u

0 0
e f (t) dt e e f (u) du
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b:uEnþ s u
0

e f (u) du {f(t)}
   L  enaHeK)an³ 

 

 
p s t s p

0
{f (t)} e f (t) dt e {f (t)}  L L  

 

naM[ 
p s t

s p 0
1{f (t)} e f (t) dt

1 e






L   Bit . 

 

]TahrN_T I33  kMNt;bEmøgLa)aøsénrlkragRtIekaNxYbEdl)anbgðajenAkñúgrUbTI9³ 

    f(t) = 2t,  0 ≤ t < 2   nig  f(t + 2) = f(t) . 
 

 
2 s t

2s 0
1{f (t)} e 2t dt

1 e






L

d MeNaHRsay 

eday  f(t)  CaGnuKmn_xYbEdlmanxYbesµI  2  nigeRbIRTwsþIbTTI6  eyIg)an³ 
 

  

   

 

 

 

 

 

 

 

kareRbIGaMgetRkaledayEpñk edayyk 

 u = t   ⇒  du = dt 

nig s tdv e dt  ⇒ 1 s tv e
s

  
 

enaHeK)an³ 

 
2 2s t s t

2s 00

2 t 1{f (t)} e e dt
s s1 e

 


 
    

   
L  

 

             
2s t

s t
2s 2

0

2 t ee
s1 e s






 
       

 

                                                                                                              
      f(t)                                                                                                        
                                                                                                              
       8                                                                                                       
                                                                                                             
        4                                                                                                      
                                                                                                              
                                                                                                              

         0            2          4           6         8         10                        t                                                                                                     

                           rUbTI9  
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2s 2s

2s 2 2
2 2e e 1

s1 e s s

 



 
        

 

 

 
2s

2s
2s 2

2 1 2e1 e
s1 e s






 
       

 

 

 
2s

2 2s
2 4e

s s 1 e




 


 . 

 

]TahrN_T I34 kMNt;bEmøgLa)aøsénGnuKmn_EdlRkabva)anbgðajenAkñúgrUbTI10³  
 

           
sin t, 0 t

h(t)
0, t 2

     
    nig     h(t ) = h(t + 2π) . 

 

   

 

 

 

 

 

 

 

 RkabenH eKehAfa   “ karEktRmUvrlkBak;kNþalénrlksuInus ” . 
 

s t
2 s 0

1{h(t)} e sin t dt
1 e

 
 




L

d MeNaHRsay 

edayeRbIRTwsþIbTTI6 eyIg)an³ 
 

  

 

               s t

2 s 2
0

e ssin t cos t1
1 e s 1



 

     
   

 

 

   
s

2 s 2
1 1 e

1 e s 1



 

       
. 

                                                                                                              

     h(t)                                                                                                        
                                                                                                              

       2                                                                                                       
                                                                                                             
                                                                                                             
       1                                                                                                      
                                                                                                              

         0              π            2π         3π          4π          5π             t                                                                                                     

                           rUbTI10  
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]TahrN_T I35 kMNt;bEmøgLa)aøsénGnuKmn_rlkragctuekaNEkgEdlRkabva)anbgðaj 

enAkñúgrUbTI11³       
 

  
1, 0 t 1

f (t)
1, 1 t 2

    
   nig   f(t ) = f(t + 2) . 

 

   

 

 

 

 

 

 

 

 
 

   
1 2s t s t

2s 0 1
1{f (t)} e 1 dt e 1 dt

1 e
 


 

   
  
 L

d MeNaHRsay 

edayeRbIRTwsþIbTTI6 eyIg)an³ 
 

  

 

             
s 2s

2s
1 1 2e e

s1 e

 



        
 

 

    
 

  

2s

s s

1 e

s 1 e 1 e



 




 
 

 

   
 

s

s
1 e

s 1 e









. 

 

 

 

    f(t)                                                                                                         

                                                                                                            
       2                                                                                                       

                                                                                                             
                                                                                                             
       1                                                                                                     
                                                                                                             
                                                                                                              

        0               1            2            3            4             5             t                                                                                                     

                           

   rUbTI11 
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]TahrN_T I36   kMNt;bEmøgLa)aøsénGnuKmn_CeNþIr EdlRkabva)anbgðajenArUbTI12³      
 

   

1, 0 t 1
2, 1 t 2
3, 2 t 3

f (t)

n, n 1 t n

         

 

 

. 

 

   

 

 

 

 

 

 

 

 
 

{ } {t 1} { }  L L LGnKu mnC_ eNþrI GnuKmnr_ lkragRteI kaN

dMeNaHRsay 

GnuKmn_enH minEmnCaGnuKmn_xYbeT. bEmøgLa)aøsvaGacrkeXIjtamkarGnuvtþpÞal;én 

niymn½y.  y:agNak¾eday tamkarsegáteXIjfa GnuKmn_CeNþIresµInwgpldkénBIrGnuKmn_ 

Edl)anbgðajenAkñúgrUbTI13  enaHbEmøgGacrkeXIjdUcteTA³ 
 

  
 

                             
1 s t

s 0
1{t} {1} e t dt

1 e



  


L L  

 

                
1 1s t s t

2 s 00

1 1 1 t 1e e dt
s s ss 1 e

 


 
      

   
  

 
 

                
s

s
1 e
s s (1 e )




 


 

 

    f(t)                                                                                                         
      4                                                                                                       
                                                                                                             

      3                                                                                                      
      2                                                                                                       
                                                                                                          
      1                                                                                                       
                                                                                                              

         0         1        2        3         4       5                 t                                                                                                     

                           

   rUbTI12 
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 s
1

s (1 e )



. 

 

   

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 
 
 
 

    f(t)                                                                                                         
      4                                                                                                       
                                      f(t) = t + 1                                                                          
      3                                                                                                      

      2                                                rlkrageFµjrNar ( xYbesµI 1 )                                                       

       1                                                                                                   
                                                                                                             
                                                                                                              
         0         1        2        3         4       5                 t                                                                                                     

                           

   rUbTI13 
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9-  RT wsþIbTk ugv :Uluy süúg nig smIkarGaMgetRkal   

                   ( The Convolution Theorem and Integral Equations  ) 
 
 

 BIRTwsþIbT 4 eyIgTaj)anrUbmnþ 
 

0
1{ f( ) d } {f(t)}
s

t
L Lτ τ =∫  

 

sRmab;bEmøgLa)aøsénGaMgetRkalminkMNt;. RTwsþIbTenH  KWCakrNIBiessmYyénRTwsþIbT 

kugv:UluysüúgedIm,IeFVIkarTaj)anBIGVI²epSgeTotenAkñúgEpñkenH. CadMbUg eyIgkMNt;RbmaN 

viFIénkugv:Uluysü úg. 
 

niymn½y 

tag  f  nig  g  CaGnuKmn_Cab;edayduM²cMeBaH t ≥ 0 . enaHeK)ankugv:Uluysüúgén f nig 

g tageday  f g   ehIykMNt;eday³ 
 

t

0
f (t) g(t) f ( )g(t ) d       ( 22 ) 

 

karGtßaFib,ay   

kareFVIkugv:UluysüúgénBIrGnuKmn_  lMdab;énBIrGnuKmn_enaHminsMxan;eT mann½yfa³ 
 
 

  f (t) g(t) g(t) f (t)                        ( 23 )  
 

]TahrN_T I37 rkkugv:Uluysü úgén  sin t  nig  cos t .        
 

t

0
sin t cos t sin(t ) cos d    

d MeNaHRsay 

BIniymn½y eK)an³ 
 

 
 

                   
t

0
1 sin t sin(t 2 ) d
2

     
 

     
  t

0

cos t 2sin t
2 4
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t sin t

2
 . 

RTwsþIbTTI7   

ebI  f  nig  g  CaGnuKmn_Cab;edayduM² nigmanlMdab;Giucs,:ÚNg;EsülcMeBaH t ≥ 0  enaH 

eK)anbEmøgLa)aøskMNt;edayplKuNrvagbEmøgén f  nigbEmøgén g mann½yfa³ 
 

{f g} F(s) G(s)L ∗ =     ( 24 ) 
 

( )s t
0

{f g} e f g (t) d tL
∞ −∗ = ∗∫

sRmaybBa¢ak ; 

BIniymn½yénbEmøgLa)aøs nigkugv:Uluysü úg eK)an³ 
 

  
 

               ts t
0 0

e f (t ) g( ) d d tτ τ τ
∞ −  = −  ∫ ∫  

 

  B ts t
0 0B

lim e f (t ) g( ) d d tτ τ τ−

→∞

 = −  ∫ ∫ . 

 

GaMgetRkaldEdlenHesµInwgGaMgetRkalDubén s te f (t ) g( )   elItMbn; R enAkñúgbøg; (toτ) 

rvagG½kSGab;sIus t  nigbnÞat; τ = t  (sUmemIlrUbTI14).  karbþÚrGefr  u = t – τ, v = τ  enaH 

tMbn; R ERbRbYleTACatMbn;  R*  enAkñúgbøg; (uov) .  
 

   

 

 

 

 

                            
                              R  

 

 

 

dUcenH  
 

 ( )B B v s u v
0 0B

{f g} lim e f (u)g(v) du dv− − +

→∞
∗ = ∫ ∫L  

 

                                                                                                       
        τ                                                                                v                   

    
 

 
                                                                 B 

 
                                                                           R*                  

         0                       B               t                                      0                        B           u 

rUbTI14 

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                      
41 

             s u s v
0 0

e f (u) du e g(v)dv∞ ∞ − − 
  

= ∫ ∫  
 

            s u s v
0 0

e f (u) du e g(v)dv∞ ∞− −      
   

= ∫ ∫  
 

             F(s) G(s)=   Bit. 

]TahrN_T I38 rktémøén  {f (t) g(t)}L ∗   ebI f(t) = te   nig  g(t) = sin 2t. 
 

t{f (t) g(t)} {e } {sin 2t}L L L−∗ =

d MeNaHRsay 

edayeRbITwsþIbTTI7  eK)an³ 
 

 
  

                    
  2 2

1 2 2
s 1 s 4 s 1 s 4

  
   

. 

 

]TahrN_T I39 cUreRbIRTwsþIbTkugv:Uluysü úgkñúgkarrktémø 
( )2

1{ }
s s 1

-1L
+

. 

 
   22

1 1 1 F s G s
s s 1s s 1

  


d MeNaHRsay 

eyIgman³   

 

eday  
1{1}
s

L =   nig  2
1{sin t}

s 1
L =

+
 

 

naM[  
1{ } 1
s

-1L =   nig  2
1{ } sin t

s 1
-1L =

+
 . 

 

dUecñH  
( ) 22

1 1 1{ } { } { }
s s 1s s 1

-1 -1 -1L L L= ∗
++

 

 

                       
t

0
1 sin t 1 sin d      

 

                                 1 cos t   . 
 

]TahrN_T I40  cUreRbIRTwsþIbTkugv:Uluysü úgkñúgkarrktémø 
( )( )

1{ }
s 1 s 2+ −

-1L . 
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t1{ } e
s 1

−=
+

-1L

d MeNaHRsay 

eday    nig  2t1{ } e
s 2

=
−

-1L   eyIg)an³ 

 

 
( )( )

1 1 1{ } { } { }
s 1 s 2 s 1 s 2

= ∗
+ − + −

-1 -1 -1L L L  

    

                            t 2 tt 2t
0

e e e e d       
 

         
t 2t 3

0
e e d    

 

         
t2t 3

0
e e d    

 

                          2t 3t1 1e e
3 3

 
   
  

 

    

                         2t t1 e e
3

    
 . 

 

]TahrN_T I41 cUreRbIRTwsþIbTkugv:Uluysü úgkñúgkarrktémø 

( )
2

22

s{ }
s 1+

-1L . 

2
s

s 1+

d MeNaHRsay 

eyIgeXIjfa bEmøgEdl[Cakaer:én   ehIybEmøgRcasvaesµInwg  cos t .  

eyIg)an³ 

 

( )
2 t

2 02

s cos t cos t cos(t ) cos d
s 1

 
 

∗ − 
 +
 

= = ∫ τ τ τ-1L  

  

                        
t

0
1 cos t cos t 2 d
2

       

 

                        
t

0

1 1cos t sin t 2
2 4
 

 
   
  

 

    

                        t 1 1cos t sin t sin t
2 4 4

     

    

                        1 sin t t cos t
2

   . 
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 RTwsþIbTkugv:Uluysü úgmansar³sMxan;kñúgkarGnuvtþCaeRcIn. Ca]TahrN_ cUrBinitübBaða 

témøedIm³ 
 

   2 1 0a y" a y ' a y f (t) y 0 y ' 0 0    nig . 
 

kareFVIbEmøgLa)aøsénGgÁTaMgBIr  eyIg)an³ 
 

  2
2 1 0Y(s) a s a s a F(s)    . 

tag  2
2 1 0K(s) a s a s a     nigkaredaHRsayrk Y(s)  eyIg)an³ 

 

 
1Y(s) F(s)

K(s)
 . 

 

ebI 1 k(t)
K(s)

 
= 

 
-1L   enaHeyIg)an³ 

 
 y(t) k(t) f (t)= ∗      ( 25 ) 
 

]TahrN_T I42 eRbIrUbmnþ ( 25 ) edIm,IsresrcemøIyénbBaðatémøedIm³ 
 
  y ' ' y f (t), y(0) y '(0) 0     
 

bnÞab;mksresrcemøIycMeBaH  f(t) = 1 . 
 

y(t) k(t) f (t)= ∗

d MeNaHRsay 

edayeRbIrUbmnþ  ( 25 ) enaHeK)ancemøIyénsmIkarkMNt;eday³ 
 

  

Edl   

2
1 1k(t) sin t

K(s) s 1
   

= =   
+  

-1 -1L = L  

 

dUcenH cemøIyén y(t) KW³ 

 y(t) sin t f (t)  . 
 

ebI  f(t) = 1 enaHeK)an³  
 

 
t

0
y(t) sin t 1 sin d 1 cos t      . 
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 RTwsþIbTkugv:Uluysü úgmanplRbeyaCn_y:agFMeFgsRmab;eKykeTAeRbIR)as;kñúgkar 

edaHRsaysmIkar EdlmanGnuKmn_CaGBaØatelIl½kçx½NÐsBaØaGaMgetRkalminkMNt;. smIkar 

RbePTenH ehAfaCa smIkarGaMgetRkal. edIm,IeRbIbEmøgLa)aøs GaMgetRkalminkMNt;RtUv 

EtCaGaMgetRkalkugv:Uluysü úg b¤ GaMgetRkalminkMNt;énGnuKmn_CaGBaØat. 
 

]TahrN_T I43 kMNt;GnuKmn_  y  ebI  
 

  
t

0
y t y( ) sin(t ) d     . 

2 2
1 1Y(s) Y(s)
s s 1

 


d MeNaHRsay 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgBIr nigtagbEmøgén y eday Y(s)  enaHeK)an³ 
 

  

naM[  
2

4 2 4
s 1 1 1Y(s)

s s s


   . 

 

edayeFVIbEmøgRcas eyIg)an³  
 

3ty t
6

  . 

 

]TahrN_T I44 edaHRsaysmIkarGaMgetRkal 
 

   
t t

0 0
y(t) t y(x) dx t x y(x) dx     . 

 

2 2
1 1 1Y(s) Y(s) Y(s)

ss s
  

d MeNaHRsay 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgBIr nigtagbEmøgén y eday Y(s)  enaHeK)an³ 
 

  

naM[  

2
1Y(s)

s s 1


 
 

 

        
2

1
1 5s s
4 4


  

 

 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                      
45 

       22
1

1 5s
2 2


           

. 

 

edayeFVIbEmøgRcas enaHeyIg)ancemøIyénsmIkarKW³  
 

t / 22 5y(t) e sinh( t)
25

 . 
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    au (t)                                                                                                    

    
 

 
                                                                  

 
 
0                a                                                     t                                                    

rUbTI15 

                                                                                                               
                                                                                                              
                                                                                                              
 

 

     10 -  GnuKmn_CMhan   

                        ( A Step  Function  ) 
 

 GnuKmn_Cab;edaydMu² RtUv)aneKBiBN’naenAkñúgEpñkmun edaytamkarpþl;nUvrUbmnþd¾ 

smrmüelIcenøaHrgnImYy²énEdnkMNt;. Ca]TahrN_ GnuKmn_ f(t) EdlmantémøesµI 2 cMeBaH  

0 ≤ t < 4 nigesµI  t  cMeBaH  t  ≥ 4 .  

 CYnkal eKmanbMNgsresrGnuKmn_Cab;edaydMu² CarUbmnþEtmYyKt;sRmab;EdnkMNt; 

va. bBaðaenHGaceKeFVI)anedaykareRbIGnuKmn_mYy ehAfaCa GnuKmn_CMhanÉkta  dUcCakar 

sg;bøúkmYy. GnuKmn_enH eKehApgEdrfaCa GnuKmn_ Heaviside enAkñúgkarTTYlkitþiysBI 

visVkrCnCatiGg;eKøs Oliver Heaviside (1850-1925) Edl)anRtYsRtayy:ageRcInGMBIkar 

GnuvtþénbEmøgLa)aøs.  
  

niymn½y 

 GnuKmn_CMhanÉkta RtUv)aneKtag[ au (t)  nigkMNt;eday³ 
 

  a
0, t a

u (t)
1, t a

<
=  >

    ( 26 ) 

 

cMnYnefrBit a cg¥úlR)ab;CacMNucenARtg;CMhanEdlekIteLIg ( sUmemIlrUbTI15 ).  

 CYnkal GnuKmn_  au (t)  ehAfaCa GnuKmn_mancrnþ  ( Turn-on Function ) BIeRBaH 

enAeBleKKuNvaeTAnwgGnuKmn_mYyeTot enaHlT§plvaesµI  0  cMeBaH  t < a  nigesµI f(t) cMeBaH 

t > a .  dUcenH eKsresrCa  

  a
0, t a

u (t) f (t)
f (t), t a

 <= 
>

ebI

ebI
  ( 27 )  

 

 

  
                      1  
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           P                                                                                                   

    

   a b a bP (t) u (t) u (t)= −  

 

                                                                  
 
                                                                                                       

0                a                        b                           t                                    

rUbTI16  

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 

 bnSMénGnuKmn_CMhanÉkta GacRtUv)aneKeRbIkñúgkarsresreTACaGnuKmn_epSgeTot 

dUcCa GnuKmn_pasÉkta Edl)ankMNt;xageRkam nig)anbgðajenAkñúgrUbTI16. 

 

niymn½y 

 GnuKmn_pasÉkta RtUv)aneKtagCa a bP (t)  nigkMNt;eday³ 
 

  a b
1, a t b

P (t)
0, t (a, b)

< <
=  ∉

    ( 28 ) 

 

ehIy a bP (t)  GacsresrCaGnuKmn_énGnuKmn_CMhanÉkta 
 

  a b a bP (t) u (t) u (t)= −    ( 29 ) 
 

   

 

 

     
                     1 
                            

                        

 

  

 
 
  

 eyIgeXIjfa a bu (t) u (t)−  esµIsUnü cMeBaH t < a  BIeRBaH au (t)  nig  bu (t)  esµI 

sUnü. cMeBaH a < t < b,  au (t) 1=  nig bu (t) 0=  naM[ a bu (t) u (t) 1− = .  cMeBaHcenaøH     

t > b,  au (t) 1=  nig bu (t) 1=  naM[ a bu (t) u (t) 0− = . 

 

]TahrN_T I45 sresr 
2, 0 t 4

f (t)
t, t 4

< <
=  >

 CaGnuKmn_énGnuKmn_CMhanÉkta. 

 

[ ] [ ]04 0 42 P (t) 2 u (t) u (t)= −

d MeNaHRsay 

eyIgcab;epþImedayeFVIkarsegáteXIjfa f(t) = 2 cMeBaH 0 < t < 4 GacsresreTACa 

  ehIy  f(t) = t cMeBaH t > 4  GacsresrCa 4t u (t) . 
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        g(t)                                                                                                   

    

    
 

                                                                  
 

                                                                                                                             
0              1                                                     t                                    

rUbTI17 

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 

karbUkkenSamxagelI eyIg)an³ 
 

 [ ]0 4 4f (t) 2 u (t) u (t) t u (t)= − +  
 

       0 4 42u (t) 2u (t) t u (t)= − + . 
 

eday 0u (t) 1=  cMeBaH t ≥ 0 enaH f(t) GacsresrCa 
 

 4 4f (t) 2 2u (t) t u (t)= − + . 

 

]TahrN_T I46 sresr 
24 t , 0 t 1g(t)

0, t 1

 − < <= 
>

 CaGnuKmn_énGnuKmn_CMhanÉkta     

( sUmemIlrUbTI17 ). 

   

 

  
                      4 
                      
                            

                        

 

  

 
 

 

( )2
01g(t) P (t) 4 t= ⋅ −

d MeNaHRsay 

eday 4 – t2 esµInwgGnuKmn_mancrnþcMeBaH 0 < t < 1 nigesµInwgsUnücMeBaHtémø t epSgeTot 

enaHeyIgGacsresr 
 

  
 

       ( ) [ ]2
0 14 t u (t) u (t)= − − . 

 

RTwsþIbTTI8   

 tag au (t)  CaGnuKmn_CMhanÉkta cMeBaH t ≥ 0 enaHeK)an³ 
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  { }
a s

a
eu (t)

s

−
=L , s > 0   ( 30 ) 

 

nigrUbmnþbEmøgRcas 
 

 

  
a s

a
e u (t)

s

−   = 
  

-1L     ( 31 ) 

 

au (t)

sRmaybBa¢ak ; 

eday  CaGnuKmn_Cab;edaydMu² nigmanlMdab;Giucs,:ÚNg;EsülcMeBaH t ≥ 0 naM[vaman 

bEmøgLa)aøs.  tamniymn½y eK)an³ 
 

 { } [ ]s t
a a0

u (t) e u (t) dt∞ −= ∫L  
 

      [ ] [ ]a s t s t
0 a

e 0 dt e 1 dt∞− −= +∫ ∫  
 

      
Bs t

B
a

elim
s

−

→∞
=

−
 

 

      
a se
s

−
=   ebI s > 0 

 

ehIyeKTaj)an³  
a s

a
e u (t)

s

−   = 
  

-1L  . 

 

eyIgkt;cMNaMfa ebI  a = 0 enaHrUbmnþ  ( 30 ) eTACa³ 
 

 { } { }0
1u (t) 1
s

= =L L  cMeBaH  t > 0 . 

 

]TahrN_T I47 kMNt;GnuKmn_  f(t)  nigsg;Rkabva RbsinebI  
 

   
( ) 22s1 e

f(t)
s

− 
− 

 
 
 

-1= L . 

 

d MeNaHRsay 

eyIg)an³ 
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 ( )2s 4s1f(t) 1 2e e
s

− − − + 
 

-1= L  

       
2s 4s1 2e e

s s s

− −  − + 
  

-1= L  

 

       
2s 4s1 e e

s s s

− −        − +     
        

-1 -1 -1= L 2 L L  

 

                 2 41 2u (t) u (t)= − + . 
 

 edIm,Isresr f(t) edayKµanGnuKmn_CMhaneTenaH eyIgBinitücenøaH 0 < t < 2 enaH 

GnuKmn_ 2u (t)  nig 4u (t)   esµInwgsUnü.  eK)an³     

 f(t) = 1,   0 < t < 2 . 
 

cMeBaHcenøaH 2 < t < 4, 2u (t) 1=  nig 4u (t) 0=  naM[   

 f(t) = 1 – 2 = – 1,    2 < t < 4 . 
 

cMeBaH  t > 4 enaHGnuKmn_ 2u (t)  nig 4u (t)   esµInwg  1. eK)an³ 

 f(t) = 1 – 2 + 1 = 0,   t > 4 . 
 

bnSMénlT§plTaMgenH eyIg)ancemøIyKW³ 
 

 
1, 0 t 2

f (t) 1, 2 t 4
0, t 4

< <
= − < <
 >

 . 

 

 Rkabén  f(t)  RtUv)anbgðajenAkñúgrUbTI18 xageRkam³ 

 

   

 1 
  
                       0         1       2         3          4      5         6           t 
                   – 1 
 
 
 

      f(t)                                                                                              
                             

                                              
                                                                                                      
                                                                                                      
                                                                                                      

                                                                     rUbTI18 
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      f(t)                                                                                              
                             

         1                                                                                                                 
                                                                                                      
                                                                                                      
                                                                    
                                                                                                                       
                                                                                                      
                                                                                                      
                                                                                                    
                                                                                                          

    

    
 

                                                                  
 

                                                                                                                             
                                                                                                       

  

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 

]TahrN_T I48 sresrGnuKmn_rlkragkaerxYb Edl)anbgðajenAkñúgrUbTI19 CaGnuKmn_ 

énGnuKmn_CMhanÉkta ehIybnÞab;mkrkbEmøgLa)aøsva. 

 

   

  
  
                       0        1       2         3          4      5         6           t 
                   – 1 

  rUbTI19 

01 12 23 34f(t) P (t) P (t) P (t) P (t) ......− + − +=

d MeNaHRsay 

GnuKmn_rlkkaer GacsresrCaGnuKmn_pasdEdl² edayqøas;Kñarvag 1 nig  – 1  eyIg)an³ 

  
 

       [ ] [ ] [ ]0 1 1 2 2 3u (t) u (t) u (t) u (t) u (t) u (t) ......− − − + − −=  
 

       0 1 2 3u (t) 2u (t) 2u (t) 2u (t) .....− + − +=  
 

                 ( )n
0 n

n 1
u (t) 2 1 u (t)

∞

=
= + −∑  . 

 

 bEmøgLa)aøsénGnuKmn_enH GacrkeXIjedayeRbIrUbmnþcMeBaHGnuKmn_xYb Edl)an 

begáItenAkñúgRTwsþIbTTI2. dUecñH 

 { } 1 2s t s t
2s 0 1

1 e dt e dt
1 e

− −
−

 = −  −
∫ ∫L GnuKmn_rlkragkaer  

     
1 2s t s t

2s
0 1

1 e e
s s1 e

− −

−

 
 = −
 − −−   

 

     
s 2s

2s
1 1 2e e

s s s1 e

− −

−

 
= − + 

−   
 

       
( )

( ) ( )

2s

s s

1 e

s 1 e 1 e

−

− −

−
=

− +
 

     
( )

s

s
1 e

s 1 e

−

−
−

=
+

 . 
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          11-  RT wsþIbTrMk ilTI  2   

                             ( The Second Shifting Theorem  ) 
 

 eyIg)ansikSaRTwsþIbTrMkilTI1rYcmkehIy EdlbBa¢ak;fa GnuKmn_bEmøgRtUv)anbmøas; 

TIeTAxagsþaM b¤xageqVg ebIsinGnuKmn_én t CaBhuKuNnwgGnuKmn_Guics,:ÚNg;Esül. RTwsþIbT 

rMkilTI2)anbgðajlT§plCaplKuNrvagbEmøg nigGnuKmn_Guics,:ÚNg;Esül. dUcKñaEdr 

RbmaNviFIKuNmYyGacTTYl)anlT§plkñúgTRmg;rMkilénGnuKmn_bEmøgRcas. 

 

RTwsþIbTTI9   

 tag { }F(s) = f (t)L  enaHeK)an³ 
 

  { } a s
au (t) f (t a) e F(s), a 0−− = >L  ( 32 ) 

 

nig   { }-1 a s
ae F(s) u (t) f (t a)− = −L   ( 33 ) 

 

-a s -a s s x
0

e F(s) = e e f (x) dx∞ −∫

sRmaybBa¢ak ; 

tamniymn½y eyIg)an³ 
 

 
 

                s (x a)
0

= e f (x) dx∞ − +∫  
 

kñúgGaMgetRkal eyIgeFVIkarCMnYsGefr  t = x + a   

naM[  x = t – a,    dx = dt   ehIy  
 

 -a s s t
a

e F(s) = e f (t a) dt∞ − −∫  
 

                s t
a0

= e u (t) f (t a) dt∞ − −∫  
 

                           { }a= u (t) f (t a)−L . 
 

 BIRTwsþIbTTI9 eyIgeFVIkarsegátdUcteTA³ 
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         f(t)                                                                                   
         10 

         8                                                                                      
   

                                                                                                                                                                                                           
                                                                   

 
 

rUbT I20  

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 

 1. enAeBleKrkbEmøgénGnuKmn_mYyKuNnwgGnuKmn_CMhanÉkta au (t) mYy CadMbUg 

GnuKmn_enaHRtUvEtsresrCaGnuKmn_én  t – a . bnÞab;mk lT§plénRTwsþIbTGacGnuvtþ)an. 

 2. RbmaNviFIKuNénbEmøgeTAnwgGnuKmn_Guics,:ÚNg;Esül a se −  bNþal[rMkileTA 

xagsþaMénGnuKmn_Rcas nigCaGnuKmn_mancrnþenARtg;  t = a . 

 RTwsþIbTrMkilTI1 )anbgðajGMBIrebobrMkilénGnuKmn_bEmøgEdlekItmaneLIgenAeBl 

GnuKmn_én t KuNeTAnwg a te . RTwsþIbTrMkilTI1  nigTI2manlkçN³RsedogKña b:uEnþlkçN³ 

mancrnþ ( turn-on )  manEtmYyKt;sRmab;RTwsþIbTTI2b:ueNÑaH. 

 

]TahrN_T I 49 eRbIGnuKmn_CMhanÉktakñúgkarrktémø { }f (t)L  ebI  
 

   2

0, 0 t 2
f (t)

t t 5, t 2

< <= 
− + >

 . 

 
      
                      
  
                        
                         
                      6 
                      4         

                      2   
  
                        0        1      2       3      4      5      6                    t                                                                                 
                                                                                                        
  

 

( )2
2f (t) t t 5 u (t)= − +

d MeNaHRsay 

GnuKmn_EdleK[GacsresrCa³ 
 

  . 
 

edIm,IeRbIRTwsþIbTTI9  eyIgRtUvEtsresr f(t) CaGnuKmn_én  (t – 2). tamkarBinitüBic½y eyIg 

bUk nigdk 4t nig 4 eTAnwgsmIkardWeRkTIBIrEdleK[ edIm,IkMNt;)antY ( ) 2t 2− . 
 

dUcenH   t2 – t + 5 = (t – 2)2  +  3t  +  1 . 
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enATIbBa©b; karbUknigkardkeTAnwg 6  eyIgTTYl)an³ 
 

  t2 – t + 5  =  (t – 2)2  +  3(t – 2)  +  7 . 
 

dUcenH bEmøgLa)aøskMNt;eday³ 
 

 { } ( ){ }2
2f (t) t t 5 u (t)= − +L L  

 

                         { }2
2(t 2) 3(t 2) 7 u (t) = − + − + L  

 

   { }2
2 2 2(t 2) u (t) 3(t 2) u (t) 7 u (t)= − + − +L  

 

                         2
2 2 2{(t 2) u (t)} 3 {(t 2) u (t)} 7 {u (t)}= − + − +L L L  

 

                         2s 2s 2s
3 2
2 3 7e e e

ss s
− − −= + + . 

 

]TahrN_T I 50 rkcRmas;énGnuKmn_bEmøg  
4s

2
e

s

−
. 

 

-1
2

1 t
s

 
= 

 
L

d MeNaHRsay 

eday  nigktþa 4se−  bNþal[mankarrMkilmYyeTACaGnuKmn_  t – 4 ehIyman 

lkçN³mancrnþenARtg;cMNucenaH eK)an³ 
 

 ( )
4s

-1
42

e u (t) t 4
s

−   = − 
  

L . 

 

]TahrN_T I 51 rktémøén  
( )

s
-1

2
e

s 2 9

−  
 

+ +  
L . 

 

( )
-1 2t

2
1 1 e sin 3t

3s 2 9
−

   = 
+ +  

L

d MeNaHRsay 

BIRTwsþIbTrMkilTI1  nigtaragTI1énbEmøgLa)aøs eyIg)an³ 
 

 . 

 

kareFVIRbmaNviFIKuNnwgktþaGuics,:ÚNg;Esül se−  bNþal[mankarbmøas;TImYy  nigkareFVI  
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RbmaNviFIKuNnwgGnuKmn_CMhanÉktamYy.  dUecñH 
 

 
( )

s
-1 2(t 1)

12
e 1 e sin 3(t 1) u (t)

3s 2 9

−
− −

    = −    + +  
L  . 

 kñúgkarGnuvtþmYycMnYn vanwgmanlkçN³caM)ac;kñúgkarsresrbEmøgEdlmanTRmg;
1

1 u−
 

eTACaes‘rIFrNImaRt  1 + u + u2 + u3 + ………. muneBleFVIkarbEmøgRcas. ]TahrN_ 

BIrxageRkamCatYy:ag nigenAeBlEdleKedaHRsayvahak;dUcCaRsedogKña EdlnaMeTArklT§ 

plepSg²Kñad¾sar³sMxan;. 
 

]TahrN_T I52 cUrkMNt;  f(t)  ebI  { } ( )2s
1f (t)

s 1 e −
=

−
L  . 

 

2s
1

1 e−−

d MeNaHRsay 

eyIgBnøatkenSam  eTACaes‘rIFrNImaRtdUcteTA³ 
 

  2s 4s 6s
2s

1 1 e e e ........
1 e

− − −
−

= + + + +
−

. 

 

dUecñH -1
2s

1f (t) { }
s (1 e )−

=
−

L  

 

                  
-2s -4s

-1 -1 -11 e e{ } { } { } ........
s s s

= + + +L L L  
 

      0 2 4u (t) u (t) u (t) .........= + + +  

( sUmemIlrUbTI12 ). 
 

]TahrN_T I 53 cUrrktémø nigsg;Rkabén  
( ) ( )

-1
s

1

s 1 1 e −

 
 
 

+ −  

L  . 

s 2s n s
s

1 1 (1 e e ...... e ......)
s 1(s 1) (1 e )

− − −
−

= + + + + +
++ −

d MeNaHRsay 

eK)an³ 

  

 

   
s 2s n s1 e e e...... .....

s 1 s 1 s 1 s 1

− − −
= + + + + +

+ + + +
. 

edayeFVIkarbEmøgRcasBItYmYyeTAtYmYy eyIg)an³ 
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( ) ( )
s 2s n s

-1 -1 -1 -1 -1
s

1 1 e e e..... .....
s 1 s 1 s 1 s 1s 1 1 e

− − −

−

               = + + + + +         + + + + + −              

L L L L L  

                                    t (t 1) (t 2) (t n)
1 2 ne e u (t) e u (t) ..... e u (t) ......− − − − − − −= + + + + +  

dUcenH   

t

t

t 2

n 1 (t n 1) t
t 2 n t

e , 0 t 1

e (1 e), 1 t 2

e (1 e e ), 2 t 3
f (t)

e 1 e ee (1 e e ....... e ) e , n t n 1
e 1 e 1 e 1

−

−

−

+ − − − −
− −

 < <

 + < <

 + + < <


 −

+ + + + = = − < < +
− − −



=




 

 kenSam f(t) elIcenøaHTUeTA (n, n + 1) manBIrtY. tYTI1KW 
(t n 1)e
e 1

− − −

−
 CaGnuKmn_xYb 

EdlfycuHtamGuics,:ÚNg;EsülBI 
e

e 1−
 mk 

1
e 1−

  enAelIcenøaHenaH. vamankarelatdac;² 

énTMhM 
e 1 1

e 1 e 1
− =

− −
 Rtg;RKb;témøCacMnYnKt;én t. tYTI2KW 

te
e 1

−

−
 CakenSamminzitefrEdl 

)at;bnþicmþg²y:agelOntamkMeNInekIneLIg t. rUbTI21 bgðajGMBIkarviPaKTanEdltYnImYy² 

)aneFVIeLIg. 

 

 

 

 

 

 

 

 

 

 
 

 

     

        f(t)                          
(t n 1)e
e 1

− − −

−
                                                                    

                  1
e

e                                                                                                          

                  1
1e  

                         0         1        2        3        4        5               t  
                1

1e                                                                                       

                                                                                                                                                                                                                                                                   
                    f(t)                                                                                                          
                                                                                                                                                        
 
                   1

e
e                                                                                                            

                   1
1e                                                                                                                           

                        0          1        2        3        4        5              t                                                             
                                                                                                       
                                                                                    
                                                                                                                                
                                                                                                                                
                                                                                                                               
                                                                                                                                
                                                                                                                                                                
                                                                                                                                
                                                                                                                                 
                                                                                                                                

rUbT I21 
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{ }3tL

lMhat ; 

 
rktémøbEmøgLa)aøsénGnuKmn_xageRkamedayeRbIlkçN³lIenEG‘r nigtaragTI1³ 
 

1.    2. { }2te −L    3.  { }4 22t t 6+ +L   

  

4. { }7t 2te e −+L   5. { }2t te 4e− +L   6. { }23t cos 2t+L  

 

7. { }5 3tt e −L    8. { }3 2t4t eL    9. { }3te sin 3t+L  

 

10. { }3sin 4t 2cos4t−L  11. { }3t sinh 2t−L   12. { }1 2t cosh 3t− +L  

 

13. { }t t2t e e− −+L   14. { }2t 2t5 te e− −+ −L  15. { }3tt(t 2)e−L  

 

16. { }2 4t(t 2) e−L   17. { }t / 2 2(1 e )−L   18. { }2(1 cos 2t)+L . 

 

19. suInusGuIEBbUlikén u tageday  sinh u nigkMNt;eday³ 

 1sinh
2

u uu e e  . 

edayeRbIniymn½yenH nigbEmøgLa)aøscMeBaH k te  bgðajfa³ 

 { } 2 2
ksinh kt , s k

s k
= >

−
L  . 

 

20. edayeRbI  1cosh
2

u uu e e   bgðajfa³  

 { } 2 2
scosh kt , s k

s k
= >

−
L  . 

 

21. bgðajfa³  

 { } 2 2
ksin kt cos kt , s 0

s 4k
= >

+
L  . 

 

22. bgðajfa³  
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 { }
2

2
2 2
2ksin kt , s 0

s (s 4k )
= >

+
L  . 

 bgðajfa GnuKmn_nImYy²xageRkamsuT§EtCaGnuKmn_Cab;edaydMu²elIcenøaH t ≥ 0 ³ 
 

23. 
1 , 0 2

( )
2 , 2

t
f t

t
≤ <

=  >
  24. 

, 0 4
( )

4 , 4
t t

f t
t
≤ <

=  >
 

 

25. 
2 , 0 1

( )
5 , 1
t t

g t
t

+ ≤ <
=  >

  26. 
2 , 0 2( )

6 , 2
t th t

t
 ≤ <= 

>
 

 

27. , 0 2( )
0 , 2

te tf t
t

 ≤ <= 
>

  28. 
sin , 0

( )
0 ,

t t
m t

t
π
π

≤ <
=  >

 

 

29. cos 1( ) tf t
t


    30. 1( )
tex t

t


  . 

 

31. bgðajfa 1/ 2( )f t t  minEmnCaGnuKmn_Cab;edaydMu²elI  t ≥ 0 . 

 

32. rkbEmøgLa)aøsén  f(t)   ebI 
1, 0 2

( )
2 , 2

t
f t

t
≤ <

=  >
 . 

 

33. rkbEmøgLa)aøsén  f(t)   ebI 
, 0 4

( )
4 , 4
t t

f t
t
≤ <

=  >
 . 

 

34. rkbEmøgLa)aøsén  f(t)   ebI 
1, 0 2

( )
2 , 2

t
f t

t
≤ <

=  >
 . 

 

35. rkbEmøgLa)aøsén  g(t)   ebI 
2 , 0 1

( )
5 , 1
t t

g t
t

+ ≤ <
=  >

 . 

 

36. rkbEmøgLa)aøsén  h(t)   ebI 
2 , 0 2( )

6 , 2
t th t

t
 ≤ <= 

>
 . 

 

37. rkbEmøgLa)aøsén  f(t)   ebI 
, 0 2( )

0 , 2

te tf t
t

 ≤ <= 
>

 . 

 

38. rkbEmøgLa)aøsén  m(t)   ebI 
sin , 0

( )
0 ,

t t
m t

t
π
π

≤ <
=  >

. 
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39. KNna { }x(t)L  ebI  
1, 0 2

( ) 2 , 2 4
0 , 4

t
x t t

t

≤ <
= < <
 >

 . 

 bgðajfaGnuKmn_nImYy²xageRkamsuT§EtCaGnuKmn_manlMdab;Guics,:ÚNg;Esül³ 

 
40. 3t     41. 1/ 2t    42. 2 3tt e  
 
43. sin t    44. sinh t   45. t sin 2t 
 

46. 1sin kt
t

   47. nt     48. n ktt e  

 

49. sinnt kt  . 
 

50. bgðajfa GnuKmn_Tal;TaMgGs;manlMdab;Giucs,:ÚNg;Esül. 

 

51. bgðajfa bEmøgLa)aøsénBhuFaNamYymanCanic©. 

 

52. cg¥úlbgðajfa etIGnuKmn_xageRkammYyNaCaGnuKmn_Cab;edaydMu² nigmanlMdab;Guics,:Ú- 

Ng;EsülelI  t ≥ 0 : 

 (a). 1/ 2t   (b). 
2te   (c). 1

2t
 

 (d). 
2

sin te   (e). 3t . 
 

53. karBitGnuKmn_mYymanbEmøgLa)aøs BMuEmnmann½yfaedrIevvanwgmanbEmøgLa)aøsenaHeT. 

cUr[]TahrN_mYyénGnuKmn_EdlmanbEmøgLa)aøs b:uEnþedrIevvaminmaneT. 

 

54. bgðajfa ebIGnuKmn_  f  nig  f '   CaGnuKmn_Cab;edaydMu² nigmanlMdab;Guics,:ÚNg;Esül 

ehIy { }f (t) F(s)=L  enaHeK)an lim ( )
s

s F s


 CacMnYnkMNt;. 

 

55. edayeRbIlT§plénlMhat;TI 54 bgðajfa 
s
π   minEmnCabEmøgLa)aøsénGnuKmn_mYy 

EdlCaGnuKmn_Cab;edaydMu² nigmanlMdab;Guics,:ÚNg;EsülenaHeT. 
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KNnabEmøgLa)aøsRcasdUcteTA³ 
 

56. -1 1
s 3

 
 − 

L   57. -1
2
s

s 9
 
 

+ 
L   58. -1

2
2

s 9
 
 

+ 
L  

 

59. -1
2

s 2
s 1

 +
 

+ 
L   60. -1

3
1

s
 
 
 

L   61. -1
5
3

s
 
 
 

L  

62. -1
5

2
(s 3)

  
 

−  
L   63. -1

3
1

(s 1)

  
 

+  
L   64. -1

2
s 3

s 16
 −
 

− 
L  

 

65. -1
2

1 s
s s 9

 
+ 

− 
L   66. -1

2
s 1

s 4s 5
 +
 

+ − 
L   67. -1

2
s 2

s s 6
 +
 

− − 
L  

 

68. -1
3 2

s 12
s s 6s

 +
 

+ − 
L  69. -1

3
1

(s 2)

  
 

−  
L   70. -1

3
1

(s 4)

  
 

+  
L  

 

71. 
2

-1
2

s 3s 6
s (s 1)

 + − 
 

−  
L   72. -1

3 2
s 1

s s
 +
 

− 
L   73. 

2
-1

2
s 3s 6

(s 1) (3 2s)

 − + 
 

− −  
L  

 

74. 
2

-1
3

2(s 1)
s 2s

 + 
 

+  
L   75. 

2
-1

3
s s 2
s 2s

 + + 
 

+  
L   76. 

3 2
-1

2 2
s s s 1

(s 1) (s 1)

 + − + 
 

− +  
L  

 

77. 
2

-1
2 2

5 3s s
(s 2s 3) (s 5)

 + − 
 

+ − +  
L  . 

 

 eRbIRTwsþIbTrMkilTI1 edIm,IrkbEmøgLa)aøsénGnuKmn_EdleK[xageRkam³ 
 

78. 2 2tt e    79. 2te sin 5t−    80. 2te sinh t  
 
81. ( )te cos 2t 3sin 5t−  82. 2te sin 3t cos3t  
 

83. a tP(t) e  Edl  n n 1 2
n n 1 2 1 0P(t) a t a t ..... a t a t a−

−= + + + + +  
 

84. t 2e cos 2t−   85. ( ) 23te 1 sin 4t− +    
 

86. te g(t)⋅  Edl  
, 0 2

( )
2 , 2

≤ <
=  ≥

t t
g t

t
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87. 2te h(t)⋅  Edl  
, 0 2( )

0 , 2
 ≤ <= 

≥

te th t
t

 

 

88. te g(t)− ⋅  Edl  
2 , 0 5

( )
0 , 5

≤ <
=  ≥

t
g t

t
 

 

89. 3te f (t)⋅  Edl  
, 0 1

( )
0 , 1

≤ <
=  ≥

t t
f t

t
 . 

 KNnabEmøgLa)aøsRcasxageRkam³ 

 

90. 2
1

s 3s 3+ +
  91. 2

1
s 3s 1+ +

   92. 3
s + 5

(s + 2)
 

 

93. 2
1

s s 1− +
   94. 2

s
s 2s 5+ +

  95. 2
s

s 6s 9+ +
 

 

96. 2
s +1

s 6s 13− +
  97. 2

2s
s 10s 34+ +

  98. 2
1

s (s +1) (s 4s 5)+ +
 

 

99. 
2

4
s

(s +1)
. 

 

100. bgðajfa  { } 1 sf (at) F( )
a a

=L   Edl  { }F(s) f (t)= L . 

 

101. eRbIrUbmnþ  ( 14 )  nig { } 2 2
ksin kt

s k
=

+
L  edIm,ITajrktémø { }cos ktL .  

 

102. eRbIrUbmnþ  ( 14 )  edIm,ITajrktémø { }a teL .  

 

103. eRbIrUbmnþ  ( 15 )  edIm,ITajrktémø { }cos ktL .  
 

104. eRbIrUbmnþ  ( 15 )  nig { } 11
s

=L  edIm,ITajrktémø { }2tL . 

 

105. KNna { }t
0

cos x dx∫L . 

 

106. KNna { }t
0

x dx∫L  . 
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eRbIrUbmnþ  ( 18 )  edIm,IkMNt; f(t)   cMeBaHGnuKmn_  F(s)  Edl[xageRkam³ 
 

107.  2
1

s (s 9)+
  108. 1

s (s - 2)
   109. 2

1
(s 2s)+

 

 

110.  2
1

s 3s+
  111. 3

1
s 9s−

   112. 2
2

s (s 2)+
. 

 

 eRbIviFIbEmøgLa)aøskñúgkaredaHRsaybBaðatémøedImnImYy²xageRkam³ 

 
113.  y ' 3y 0, y(0) 2    
 
114.  y ' 4y 0, y(0) 1    
 
115.  x ' ' (t) 9 x(t) 0, x(0 )3, x '(0 )0     
 
116.  y ' ' 4 y 0, y(0) 1, y '(0) 1     
 
117.   x 2 x 0, x(0) 0, x(0) 2       
 
118.  y ' ' 3y ' 2 y 0, y(0 ) 0, y '(0 ) 2      
 

119.   
2

2
d x dx 6x 0, x(0) 0, x '(0) 1

dtdt
      

 
120.   x 2 x 4, x(0) 0    
 
121.  2ty ' y e , y(0) 2    
 

122.   
2

2
d y 4y 1, y(0) 0, y '(0) 0
d t

     

 
123.  y ' ' y 10, y(0) 0, y '(0) 2     
 
124.  y ' ' 2y ' 4, y(0 ) 0, y '(0 ) 0     
 

125.   
2

2
d x dx4 2, x(0) 0, x '(0) 2

dtdt
     

 

126.   dx 3x sin 2t, x(0) 2
dt

    

 
127.  y ' 4y cos3t, y(0) 0    
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128.   
2

2
d x dx 2x 4, x(0) 2, x '(0) 3

dtdt
      

 
129.   3x 6 x 3x 9, x(0) 0, x(0) 6        
 
130.  3ty ' ' 6y ' 9 y t e , y(0 ) 3, y '(0 ) 2      
 
131.  ty ' 3y e sin t, y(0) 1    
 
132.  2ty ' 2y e cos 2t, y(0) 1    
 

133.  ty ' ' 2y ' e cos t, y(0) 0, y '(0) 0    . 
 

134. kMNt;crnþGKÁisnIenAkñúgbgÁúMCaes‘rIénesoKVI RC ebIsintg;sü úgcrnþKW 2tv = e cMeBaH t ≥ 0  
ehIybnÞúkedImelIkg;dg;saT½resµIsUnü ( sUmemIlrUbTI8  TMB½rTI25 ). 

 

135. kMNt;crnþGKÁisnIrt;enAkñúgesoKVI RC  edaybgÁúMCaes‘rIEdlman  R = 5,  C = 1 nig  v = 

3t .  eKsnµtfa q(0) = 0 . 

 

 eRbIRTwsþIbTTI5 edIm,IrkbEmøgLa)aøsénGnuKmn_Edl[xageRkam³ 
 

136. t coskt    137. 2t cos kt    138. 2 2tt e  
 

139. 4 3tt e    140. n k tt e ,  n CacMnYnKt;viC¢man   
 
141. t sin t cos t   142. sin kt t cos kt−   143. 2t sin t  
 
144. ( )2t sin kt cos kt+  145. 2t sinh kt   146. 2 3tt e sin 5t  
 

147. 3t 2t e cos 4t . 
 

 eRbIsmIkarTI  ( 20 ) edIm,Irk  f(t) cMeBaHbEmøgLa)aøsEdleK[xageRkam³ 

 

148. s +1ln
s 1

 
 − 

   149. s 2ln
s 1
− 

 − 
  150. 5ln 1

s
 − 
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151. s 3ln
s 1
− 

 − 
  152. 

2

2
sln

s + 4

 
  
 

  153. 
2

2
s 4ln
s 1

 +
  + 

 

154. 1tan (s 4)
2

−− +
π   155. -1cot s    156. -1 2tan

s
 
 
 

 
 

157. -1cot (3s)  . 

158. eRbIrUbmnþ  ( 21 )  edIm,Irktémø { }sin tL .  

159. eRbIrUbmnþ  ( 21 )  edIm,Irktémø { }cos3tL .  
 

 KNnabEmøgLa)aøsénGnuKmn_EdleK[dUcteTA³ 

160. rlkRtIekaNEdl)anbgðajenAkñúgrUbTI22 nigmansmIkar³ 

 
, 0 1

f(t)
2 , 1 2

≤ <
=  − ≤ <

t t
t t

   nig   f(t) = f(t + 2) . 

   

 

 

 

 

 

 

 

161. kMENtRmUvrlkeBjénrlksuInusEdl)anbgðajenAkñúgrUbTI23 nigmansmIkar³ 

 f(t) sin t, 0= ≤ < πt    nig   f(t) = f(t + π) . 

   

 

 

 

 

 

 

                                                                                                              

      f(t)                                                                                                        
                                                                                                              

       2                                                                                                       
                                                                                                             

        1                                                                                                      
                                                                                                              
                                                                                                              
         0            1          2           3         4                                    t                                                                                                     

                           rUbTI22 

                                                                                   
                                                                                                               
                                                                                                              
                                                                                                              
 
                                                                                                              
     f(t)                                                                                                        
                                                                                                              
       2                                                                                                       
                                                                                                             
                                                                                                             
       1                                                                                                      
                                                                                                              

         0              π            2π         3π          t                                                                                                     

                           rUbTI23 
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162. f(t) = coskt    163. 
1 , 0

2f(t)
0 ,

2

 ≤ <= 
 ≤ <


Lt

L t L
   nig  f(t) = f(t + L) 

164. 
2 , 0 1

( ) 0 , 1 2 , ( ) ( 3)
2 , 2 3

< <
= < < = +
− < <

t
f t t f t f t

t
    

 

165. ( )tf(t) = e ⋅ rlkcteu kaNEkgEdl)anbgað jkúgñ rUbT1I 1  

 

166. ( )tf(t) = e ⋅ rlkCeNþIrEdl)anbgað jkñúgrbU T1I 2  

 

167. GnuKmn_manRkabRsedogKñanwgrlkctuekaNEkgEdl)anbgðajenAkñúgrUbTI11  b:uEnþva 

manGMBøITut  h,  xYb p  nigbmøas;TIeTAxagelI  k Ékta. 
 

 rkbEmøgLa)aøsénGnuKmn_cemøIyrbs;cMeNaTtémøedIm  y ' ' 4y ' 3 y f (t)   , 

y(0) y '(0) 0   cMeBaHGnuKmn_ebIkbr ( Driving Function ) Edl[xageRkam³ 
 

168.  f(t) = TRmg;rlkenAkñúgrUbTI9. 

 

169.  f(t) = TRmg;rlkenAkñúgrUbTI10. 

 

170.  f(t) = TRmg;rlkenAkñúgrUbTI11. 

 

171.  f(t) = TRmg;rlkenAkñúgrUbTI12. 

 

 KNnabEmøgLa)aøsénGnuKmn_nImYy²xageRkam³ 
 

172. t
0

(t u) sin 2u du−∫   173. t (t u)
0

e cos u du− −∫  

 
174. 3t2 e∗     175. t cos t∗  
 

176. 3t sin t∗     177. te t∗ . 
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 eRbIRTwsþIbTkugv:Uluysü úg edIm,IrkbEmøgLa)aøsRcasénGnuKmn_nImYy²xageRkam³ 
 

178. 2
1

s (s 4)+
  179. 2

1
s (s 1)−

   180. 2
3

2s (s 9)+
 

 

181. 1
s (s 2)−

   182. 2
1

s (s 3)+
  183. 2

3
s (s 2)+

 

184. 2
2

s s 6+ −
  185. 2

1
s 3s 2+ +

  186. 2 2
1

(s 1)+
  

 

187. 2 2
s

(s 1)+
. 

 

188. edaHRsaybBaðatémøedIm³     y ' ' 2y ' y f (t), y(0 ) y '(0 ) 0      
 

bnÞab;mkTajrkcemøIycMeBaH  f(t) = 5 . 

 

189. edaHRsaybBaðatémøedIm³     y ' ' 3y ' 2y f (t), y(0 ) y '(0 ) 0      
 

bnÞab;mkTajrkcemøIycMeBaH  f(t) = sin t . 

 

 edaHRsaysmIkarnImYy²xageRkam³ 

190. 
t

0
y(t) 1 y(u) sin(t u) du    

 

191. 
t

0
y(t) sin t sin(t u) y(u) du    

 

192. 
t

0
y '(t) 3y(t) 2 y(u) du 1, y(0) 0     

 

193. 
t 2

0
y(t) t 4 (u t) y(u) du    

 

194. 
t2

0
y(t) t 2 y(t u) sinh 2u du    

 

195. 
t u

0
y(t) t y(t u) e du    

 

196. 
t

0
y(t) t 2 cos(t u) y(u) du    
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197. bgðajfa  f (t) g(t) g(t) f (t)   . 
 

 sg;RkabénGnuKmn_Edl)an[xageRkam cMeBaH  t ≥ 0 :  
 
198. 3u (t)    199. 5 7u (t) u (t)   200. 0 3u (t) u (t)  
 
201. 2t u (t)    202. 1 2t u (t) u (t)     203. 2

2(t 4) u (t)   
 
204. 1 4 5u (t) 3u (t) 4u (t)   205. u (t) sin t   206. u (t) sin(t )   
 

 sresrGnuKmn_xageRkam CaGnuKmn_énGnuKmn_CMhanÉkta:  
 

207. 
1 , 0 2

f(t)
, 2

< <
=  >

t
t t

  208. 
5 , 0 3

f(t)
2 1 , 3

< <
=  − >

t
t t

 

 

209. 
2 , 0 4f(t)

0 , 4
 < <= 

>

t t
t

  210. , 0 2f(t)
0 , 2

− < <= 
>

te t
t

. 

 

 KNna  f(t)  nigsg;Rkabvapg.  
 

211. 
2s

-1 1 ef(t)
s s

−  − 
  

= L   212. 
3s

-1
2

1 2ef(t)
ss

−  + 
  

= L  

 

213. 
s 2s

-1 3e ef(t)
s s

− −  − 
  

= L  214. -1 2s 5s1f(t) (e 3e )
s

− − + 
 

= L . 

 

 sresrGnuKmn_xageRkam CaGnuKmn_énGnuKmn_CMhanÉkta nigKNnabEmøgLa)aøs  

vapg :  
 

215. 
2 , 0 1

f(t)
, 1

< <
=  >

t
t t

  216. 
3 , 0 2

f(t)
1 , 2

< <
=  + >

t
t t

 

 

217. , 0 3f(t)
0 , 3

− < <= 
>

te t
t

  218. 
sin 3 , 0

f(t)
0 ,

< <
=  >

π
π

t t
t

. 

 

 KNnabEmøgLa)aøsRcasénGnuKmn_EdleK[. cUrsg;RkabénGnuKmn_én  t. 

219. 
3s

2
e−

s
   220. 

s

3
e−4 −− se

s
  221. 

s

2
e

4

−

+s
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222. 
se

( 1) ( 2)

−

− −s s
  223. 1

( ) (1 )−+ + k ss a e
  224. 2

1
( 1) (1 )−+ − ss e

. 

 

 KNnabEmøgLa)aøsénGnuKmn_nImYy²xageRkam³ 

225. 2t u (t)    226. 2
3t u (t)    227. cos t u (t)  

228. 2
2(t 3) u (t)   229. t

3e u (t) . 
 

230. edayeRbIviFIbEmøgLa)aøs cUredaHRsaybBaðatémøedIm³ 

 x '(t) 2 x(t) f (t), x(0) 0      Edl  
2 , 0 2

f(t)
, 2

< <
=  >

t
t t

. 

 

231. edayeRbIviFIbEmøgLa)aøs cUredaHRsaybBaðatémøedIm³ 

 y ' ' (t) 2 y '(t) (t), y(0) 0, y '(0) 3      Edl 
4 , 0 1

(t)
0 , 1

< <
=  >

φ
t
t

. 

 

232. rksmIkarpÞúkbnÞúkGKÁisnIeFobnwgeBlenAkñúgbgÁúMCaes‘rIénesoKVI RC RbsinebI 

dq 1R q v(t)
dt C

    nig  v(t) kMNt;eday³  

   
, 0

v(t)
0 ,

< <
=  >

E t T
t T

. 

eKsnµtfa  q(0) = 0 . 

 

233. edaHRsaybBaðatémøedIm³ 
 

 0 2y ' ' y ' t u (t) u (t) , y(0 ) 0, y '(0 ) 0       . 
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3
3 1 4
3! 6{ } ( 0 )t s

s s+
= = >L

kMENlMhat ;mYy cMn Yn 

 
 rktémøbEmøgLa)aøsénGnuKmn_xageRkamedayeRbIlkçN³lIenEG‘r nigtaragTI1³ 
 

1.  . 

 
5.  2 2{ 4 } { } 4 { }t t t te e e e− −+ = +L L L  
 

                              1 14 ( 2, 1 )
( 2) 1

s s
s s

= + > − >
− − −

 

 

                                          1 4 1 4 8
2 1 ( 1) ( 2)

s s
s s s s

− + +
= + =

+ − − +
 

 

         5 7 ( 1 )
( 1) ( 2)

s s
s s

+
= >

− +
. 

 
9.  3 3{ sin 3 } { } {sin 3 }t te t e t+ = +L L L  
 

                              2 2
1 3 ( 3, 0 )

3 3
s s

s s
= + > >

− +
 

 

                                          
2

2
9 3 9

( 3) ( 9)
s s
s s
+ + −

=
− +

 

 

         
2

2
3 ( 3 )

( 3) ( 9)
s s s

s s
+

= >
− +

. 

 
13.  {2 } 2 { } { }t t t tt e e t e e− − − −+ = +L L L  
 

                              1 1
1! 12 ( 1 )

( 1)( 1)
s

ss +
= + > −

− −+
 

 

                                          2 2
2 1 2 1

1( 1) ( 1)
s

ss s
+ +

= + =
++ +

 

 

         2
3 ( 1 )

( 1)
s s

s
+

= > −
+

. 

 

17.  2 2 22 2{(1 ) } {1 2 ( ) }
t t t

e e e− = − +L L  
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                              2{1} 2 { } { }
t te e= − +L L L  

 

                              1
1 2
2

1 1 12 ( 0, , 1 )
1

s s s
s ss

= − ⋅ + > > >
−−

 

 

                                          1 ( 1)
( 1) (2 1)

s
s s s

= >
− −

. 

 

21. bgðajfa  2 2{sin cos } ( 0 )
4

= >
+

kkt kt s
s k

L . 

eyIgmanrUbmnþ  

 sin 2 2sin cosx x x=  
 

 ⇒ 
1sin cos sin 2
2

x x x=   nig    
1sin cos sin 2
2

kt kt kt= . 

eyIg)an³ 

 1 1{sin cos } { sin 2 } {sin 2 }
2 2

kt kt kt kt= =L L L  
 
 

                         2 2
1 (2 ) ( 0 )
2 (2 )

k s
s k

= ⋅ >
+

  ( eRbIrUbmnþ  ( 5 ) ) 

 

                                          2 24
k

s k
=

+
  Bit. 

 

25. bgðajfa  g(t)  CaGnuKmn_Cab;edayduM²elIcenøaH  t ≥ 0. 

eyIgman³ 

2 , 0 1
( )

5 , 1
t t

g t
t

+ ≤ <
=  >

 . 

 

eyIgeXIjfa  g  Cab;elIcenøaHrgebIk  0 < t < 1  nig  t > 1. 
 

eday   
1 1

lim ( ) lim ( 2) 3
t t

g t t
− −→ →

= + =  

 

nig    
1 1

lim ( ) lim (5) 5
t t

g t
+ +→ →

= =  

 

enaH g  Cab;edaydMu²elI  [0, + ∞ [ . 
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29. bgðajfa  f(t)  CaGnuKmn_Cab;edayduM²elIcenøaH  t ≥ 0. 

eyIgman³ 
cos 1( ) tf t

t


  . 

eday  f(0) minkMNt; enaH  f  CaGnuKmn_minCab;Rtg;  t = 0. 
 

b:uEnþ   
0 0

cos 1lim ( ) lim
t t

tf t
t+ +→ →

−
=  

 

                                      
2

2

0

2sin
lim

t

t t+→

−
=  

 

                 2

2

sin
20

lim sin 0
t

t
t

t +→

  
= − ⋅ =  

  
. 

 

dUcenH  f  CaGnuKmn_Cab;edaydMu²elI  [0, + ∞ [. 

 

33. rkbEmøgLa)aøsén  f(t) .   

eyIgman³ 

  
, 0 4

( )
4 , 4
t t

f t
t
≤ <

=  >
 . 

 

eyIgEbgEckGaMgetRkalCaBIrEpñk mYyEpñksRmab;cenøaH 0 ≤ t < 4  nigmYyEpñkeTotsRmab; 

cenøaH  t > 4 .  dUcenH  
 

 
4

s t s t

0 4
{f (t)} e [t] dt e [4] dt

∞
− −+= ∫ ∫L  

 

                          
44 1

0 0 4
4 lim

b
s t s t s tt

s s b
e e dt e dt− − −

→+∞
= − + +∫ ∫  

 

                          
444 1 1 1
0 4

( ) 4 lim
bs s t s t

s s s sb
e e e− − −

→+∞

 = − + − + − 
 

 

 

                          ( )2 2
4 4 44 1 1 4 lims s s b s

s ss s b
e e e e− − − −

→+∞
= − − + − −  

 

                          ( )2 2
4 4 44 1 1 4 0s s s

s ss s
e e e− − −= − − + − −     ebI  s > 0 
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4

2
1 se

s

−−
=   ebI  s > 0 . 

37. rkbEmøgLa)aøsén  f(t) .   

eyIgman³ 

  , 0 2( )
0 , 2

te tf t
t

 ≤ <= 
>

. 

 

tamniymn½yénbEmøgLa)aøs eK)an³ 
 

2
s t t s t

0 2
{f (t)} e [e ] dt e [0] dt

∞
− −+= ∫ ∫L  

 

              
2

(1 s) t

0
e dt−= ∫  

 

              
2(1 s) 2(1 s)

0

te e 1
1 s 1 s

− − −
= =

− −
. 

 

41. bgðajfa  f(t) = t  CaGnuKmn_manlMdab;Guics,:ÚNg;Esül.  

ebI  a  CacMnYnefrFMCagsUnü nigeRbIrUbmnþ  L’hôpital enaHeyIg)an³ 
 

 at
att t

tlim f (t) e lim
e

−

→∞ →∞
=  

 

                                 att

( t ) 'lim
(e ) '→∞

=  

 

   att

1lim 0
2a t e→∞

= = . 

 

dUcenH  f(t)   CaGnuKmn_manlMdab;Guics,:ÚNg;Esül.  
 

45. cMeBaHGnuKmn_  g(t) = t sin 2t 

dUcKñaEdr ebI  a  CacMnYnefrFMCagsUnü  enaHeyIg)an³ 
 

 at
att t

t sin 2tlim g(t) e lim
e

−

→∞ →∞
=  

 



viTüasßanviTüasaRsþnigbec©kviTüa                                                          EpñkKNitviTüanigsßiti 
 

 

 

bEmøgLa)aøs 2008                                                                       
73 

                                 
2

att

sin 2t 2tlim
2t e→∞

= ⋅  

 

   
2 2

at att t

2t (2t ) '(1) lim lim
e (e ) '→∞ →∞

= =  

 

                                at att t

4t (4t) 'lim lim
a e (a e ) '→∞ →∞

= =  

 

                               2 att

4lim 0
a e→∞

= = . 

 

dUcenH  g(t)   CaGnuKmn_manlMdab;Guics,:ÚNg;Esül.  
 

50. bgðajfaGnuKmn_Tal;TaMgGs;manlMdab;Guics,:ÚNg;Esül.  

tag  f(t)  CaGnuKmn_Tal;elI    NamYyenaH   

 0, , ( )∃ > ∀ ∈ <M t f t M  
 

ebI  a  CacMnYnefrFMCagsUnü  eK)an³   0,a te t− > ∀ ∈  
 

ehIy   0 ( ) a t a tf t e M e− −< <  
 

naM[    0 lim ( ) lim ( ) 0− −

→∞ →∞
< < =a t a t

t t
f t e M e  

 

mann½yfa   lim ( ) 0a t
t

f t e−
→∞

= . 
 

dUcenH  f(t)  manlMdab;Guics,:ÚNg;Esül.  
 

54. bgðajfa  lim ( )
s

s F s
→∞

 CacMnYnkMNt;. 

eday f nig f '  CaGnuKmn_Cab;edayduM² nigmanlMdab;Giucs,:ÚNg;Esül enaHeyIg)anrUbmnþTI   

( 14 ) KW³ 
 

  {f '(t)} s {f (t)} f (0)= −L L    
 

naM[   s F(s) s {f (t)} {f '(t)} f (0)= = +L L . 
 

eday f '  CaGnuKmn_Cab;edayduM²elI  [0, ∞)   nigmanlMdab;Giucs,:ÚNg;Esül enaHtamkUr:UElr 

1  eyIg)an³ 
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s
lim {f '(t)} 0
→∞

=L  

naM[   [ ]
s s
lim s F(s) lim {f '(t)} f (0)
→∞ →∞

= +L  

 

b¤    
s
lim s F(s) f (0)
→∞

=  CacMnYnkMNt;. 

 

 KNnabEmøgLa)aøsRcasdUcteTA³ 
 

59. tamlkçN³lIenEG‘r eyIg)an³ 
 

  2 2 2 2 2
2 1{ } { } 2 { }
1 1 1

s s
s s s
+

= +
+ + +

-1 -1 -1L L L  

 

                      cos 2sint t= +     ( eRbItaragTI1 ). 
 

62. edayeRbItaragTI1  eyIg)an³ 
 

  5 4 1
2 1 4!{ } { }

12( 3) ( 3)s s +
=

− −
-1 -1L L  

 

                         4 31
12

tt e= . 

 

66. 2
1{ }

4 5
s

s s
+

+ −
-1L  

kenSamPaKEbgGacdak;CaplKuNktþa 
 

 2 4 5 ( 1)( 5)s s s s+ − = − + . 
 

eyIgnwgsresrkenSamLa)aøsRcas CaRbPaKedayEpñk 
 

2
1 1

( 1)( 5) 1 54 5
s s A B

s s s ss s
+ +

= = +
− + − ++ −

 

 

Edl  A  nig  B  CacMnYnefrEdlRtUvkMNt;. BIkartRmUvPaKEbg[dUcKña eKTTYl)an³ 
 

 1 ( 5) ( 1)s A s B s+ ≡ + + − . 
 

- ebI  s = 1    eyIg)an ³     2  =  6A    1
3A⇒ = . 

 

- ebI  s = – 5  eyIg)an ³  – 4  = – 6B  2
3B⇒ = . 
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naM[ 

2
1 1 1 2 1

3 1 3 54 5
s

s ss s
+

= ⋅ + ⋅
− ++ −

. 

 

dUcenH 2
1 1 1 2 1{ } { }

3 1 3 54 5
s

s ss s
+

= ⋅ + ⋅
− ++ −

-1 -1L L  

 

                                       1 1 2 1{ } { }
3 1 3 5s s

= +
− +

-1 -1L L  
 

     
52

3 3

t te e−
= +    ( eRbItaragTI1 ). 

 

70. edayeRbItaragTI1  eyIg)an³ 
 

  3 2 1
1 1 2!{ } { }

2( 4) [ ( 4)]s s +
=

+ − −
-1 -1L L  

 

                         2 41
2

tt e−= . 

 

74. 
2

3
2( 1){ }

2
s

s s
+

+
-1L  

eyIgsresrkenSamLa)aøsRcas CaRbPaKedayEpñk 
 

2 2

3 2
2( 1) 2 2

2 ( 2)
s s

s s s s
+ +

=
+ +

 

 

              
2 2

2
( 2)

( 2)
s s
s s
+ +

=
+

 

 

              2
1

2
s

s s
= +

+
 

naM[ 

 
2

3 2
2( 1) 1{ } { }

2 2
s s

ss s s
+

= +
+ +

-1 -1L L  

 

2
1{ } { }

2
s

s s
= +

+
-1 -1L L  

 

1 cos( 2 )t= + . 
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 eRbIRTwsþIbTrMkilTI1 edIm,IrkbEmøgLa)aøsénGnuKmn_EdleK[xageRkam³ 
 

78. 2 2tt e  

eday    2
2 1 3
2! 2{ } ( 0 )
+

= = >t s
s s

L  

 

nigtamRTwsþIbTrMkilTI1  eyIg)an³ 
 

2 2
3

2{ }
( 2)

=
−

tt e
s

L    ebI  s > 2. 

 

82. 2t 2t1e sin 3t cos3t e sin 6t
2

=   

tamtaragTI1 eyIgman³     
 

2 2 2
6 6{sin 6 } ( 0 )

6 36
= = >

+ +
t s

s s
L . 

 

tamRTwsþIbTrMkilTI1  eyIg)an³ 
 

2 21
2{ sin 3 cos3 } { sin 6 }=t te t t e tL L  

 
 

                               21
2 { sin 6 }= te tL  

 

                           2
1 6
2 (s 2) 36

= ⋅
− +

 

 

                           2
3

(s 2) 36
=

− +
      ebI  s > 2 . 

 

86. te g(t)⋅  Edl  
, 0 2

( )
2 , 2

≤ <
=  ≥

t t
g t

t
 

eyIgman³  
2

0 2
{ ( )} [ ] [2 ]

∞
− −+= ∫ ∫s t s tg t e t dt e dtL  

 

                          
22 1

0 0 2
2 lim− − −

→+∞
= − + +∫ ∫

b
s t s t s tt

s s b
e e dt e dt  
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222 1 1 1
0 2

( ) 2 lim− − −

→+∞

 = − + − + − 
 

bs s t s t
s s s sb

e e e  

 

  ( )2 2
2 2 22 1 1 2 lim− − − −

→+∞
= − − + − −s s s b s

s ss s b
e e e e  

 

                          ( )2 2
2 2 22 1 1 2 0− − −= − − + − −s s s

s ss s
e e e       ebI  s > 0 

 

    
2

2
1 −−

=
se

s
     ebI  s > 0 . 

 

tamRTwsþIbTrMkilTI1  eyIg)an³ 
 

2 ( 1)

2
1{ ( )}

( 1)

− −−
=

−

s
t ee g t

s
L  ebI  s > 1 . 

 

 KNnabEmøgLa)aøsRcasénGnuKmn_xageRkam³ 
 

90.  2
1

s 3s 3+ +
 

eyIgman³  

 2 2 2 23 3 3
2 2 2s 3s 3 s 2 s ( ) 3 ( )+ + = + ⋅ + + −  

 

                           2 233
2 2(s ) ( )= + + . 

 

eday  
3

3 2
2 2 23

2

{sin }
( )

=
+

t
s

L    ebI  s > 0   ( tamtaragTI1 ) 

 

naM[ 
3

32
22 23

2

{ } sin
( )

=
+

t
s

-1L . 

 

ebIeKyk s CMnYseday 3
2s +  nigtamrUbmnþ  ( 13 )  eyIg)an³ 

 

 2 2 233
2 2

1 1{ } { }
3 3 ( ) ( )

=
+ + + +s s s

-1 -1L L  

 

                                       
3

2
2 233

2 2

{ }
( ) ( )

2
3 + +

=
s

-1L  
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3
2 t 32

23
e sin t−= . 

 

94.  2 2 2
s s

s 2s 5 (s 1) 2
=

+ + + +
 

 

tamtaragTI1  eyIg)an³  2 2{cos 2 }
2

=
+

st
s

L    ebI  s > 0  
 

nig  2 2
2{sin 2 }

2
=

+
t

s
L     

 

naM[  2 2{ } cos 2
2

=
+

s t
s

-1L   nig    2 2
2{ } sin 2

2
=

+
t

s
-1L . 

 

ebIeKyk s CMnYseday s 1+  nigtamrUbmnþ  ( 13 )  eyIg)an³ 
 

 2 2 2
( 1) 1{ } { }

2 5 ( 1) 2
+ −

=
+ + + +

s s
s s s

-1 -1L L  

 

    2 2 2 2
( 1) 1 2{ } { }

2( 1) 2 ( 1) 2
+

= −
+ + + +

s
s s

-1 -1L L  

 

                                       t t1e cos 2t e sin 2t
2

− −= − . 

 

98.  2
1

s (s 1)(s 4s 5)+ + +
 

eyIgnwgsresrkenSamxagelI CaRbPaKedayEpñkKW³ 
 

2 2
1 A B Cs D

s s 1s(s 1)(s 4s 5) s 4s 5
+

= + +
++ + + + +

 
 

 

                               
2 2

2
A(s 1)(s 4s 5) Bs(s 4s 5) s(s 1)(Cs D)

s(s 1)(s 4s 5)
+ + + + + + + + +

=
+ + +

 
 

         2 21 A(s 1)(s 4s 5) Bs(s 4s 5) s(s 1)(Cs D)⇒ ≡ + + + + + + + + +  
 

         3 2(A B C)s (5A 4B D C)s (9A 5B D)s 5A≡ + + + + + + + + + + . 
 

edaypÞwmemKuNénBhuFa eyIg)an³ 
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1
5

1
2

3
10
7

10

AA B C 0
B5A 4B D C 0

9A 5B D 0 C
5A 1 D

 =
+ + = 

  = −+ + + = ⇒ + + = = 
 = =

 

naM[ 

2 2
1 1 1 3s 7

5s 2(s 1)s (s 1)(s 4s 5) 10(s 4s 5)
+

= − +
++ + + + +

 

 

                              2 2
1 1 3(s 2) 1
5s 2(s 1) 10[(s 2) 1 ]

+ +
= − +

+ + +
 

 

                              2 2 2 2
1 1 3 s 2 1 1
5s 2(s 1) 10 10(s 2) 1 (s 2) 1

+
= − + ⋅ + ⋅

+ + + + +
 

 

edayeRbItaragTI1  nigrUbmnþ  ( 13 )  eyIg)an³ 
 

2
1{ }

( 1)( 4 5)+ + +s s s s
-1L  

                    2 2 2 2
1 1 2 1{ } { } { } { }

1 ( 2) 1 ( 2) 1
+

− + +
+ + + + +

s
s s s s

-1 -1 -1 -11 1 3 1
L L L L

5 2 10 10
=  

 
 

                   t 2t 2t1 1 3 1e e cos t e sin t
5 2 10 10

− − −= − + + . 

 

102. eRbIrUbmnþ  ( 14 )  edIm,ITajrktémø  { }a teL . 
 

eyIgtag   a tf (t) e=  enaHeK)an³ 
 

 a tf '(t) a e=  nig  0f (0) e 1= = . 
 

edayeRbIsmIkar ( 14 ) eyIg)an³ 
 
 

{f '(t)} s {f (t)} f (0)= −L L  
 

    a t a t{ a e } s {e } 1⇔ −=L L  
 
 

    a t(s a) {e } 1⇔ − =L  
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     1{ }⇒
−

=a te
s a

L     ebI  s > a . 

 

106. KNna   { }t
0

x dx∫L  . 
 

tag  f(x) = x  nigtamrUbmnþ  ( 17 )  eyIg)an³  
 

{ } { } { }t
0

1 1x dx f (t) t
s s

= =∫L L L  

 

                               2 3
1 1 1
s s s
 
 
 

= =    ebI  s > 0 . 

 

110. eRbIrUbmnþ  ( 18 )  edIm,IkMNt;  f(t)  cMeBaHGnuKmn_   2
1F(s)

s 3s
=

+
. 

tamrUbmnþ  ( 18 )  eyIgGackMNt;  f(t)  KW³ 
 

{ } 2
1F(s)

s 3s
f (t)

  
 

+  
= =-1 -1L L  

 

       1 1
s s 3

 ⋅ + 
= -1L  

 

                   
t

3x

0
e dx−= ∫  

 

                  
t

3x

0

1 e
3

−= −  

 

         ( )3t1 e 1
3

−= − − . 

 
 eRbIviFIbEmøgLa)aøskñúgkaredaHRsaybBaðatémøedImnImYy²xageRkam³ 
 
 

114.  y ' 4y 0, y(0) 1    
 

kareFVIbEmøgLa)aøsénGgÁTaMgsgxagrbs;smIkarEdl[ )anpþl;[ 
 

  { } { }y ' 4y 1− −=L L  
 

       { } { } 1y ' 4 y
s

⇔ − = −L L       (  s > 0  ) 
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       { } { } 1y ' 4 y
s

⇔ = −L L  . 
 

tag  { }Y(s) y(t)= L  nigeRbIrUbmnþ  ( 14 )  eyIg)an³ 
 

  { } { }y '(t) s y(t) y(0)= −L L  
 

                14Y(s) s Y(s)
s

( 1)⇔ − = − −  
 

                1 s 1(s 4) Y(s) 1
s s

−
⇔ − − ==     

 

      s 1Y(s)
s(s 4)

−
⇒

−
= { }y(t)= L  

 

dUcenH cemøIyrbs;smIkarKW³ 
 

 s 1y(t)
s(s 4)

 −
 − 

= -1L  

 

        
31

4 4(s 4) s

s (s 4)

 − + 
 −  

= -1L  

 

                    1 1 3 1
4 s 4 s 4

   +   −   
= -1 -1L L  

 

                  
4t

4t1 3 1 3e(1) e
4 4 4

+
= + =  . 

 
118.  y ' ' 3y ' 2 y 0, y(0 ) 0, y '(0 ) 2      
 
 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgsgxagrbs;smIkar  eyIg)an³ 
 

  ( y" 3y ' 2y) (0)+ + =L L  
 

( y ' ' ) + 3 ( y ') + 2 (y) = 0 ( * )⇔ L L L     ( lkçN³lIenEG‘r ) 
 

b:uEnþtamsmIkar  ( 14 )  nig  ( 15 )  KW³ 
 

  ( y ') s ( y ) y(0 ) s ( y )== −L L L  
 

nig    2 2( y ' ') s ( y ) y(0 ) y '(0 ) s ( y ) 2s − += − =L L L  
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enaHsmIkar  ( * ) Gacsresr 
 

 2s (y) 2 3s (y) 2 (y) 0+ + + =L L L  
 

                       2(s 3s 2) (y) 2⇔ + + −=L  
 

                       2
2(y)

s 3s 2
⇔ −

+ +
=L  

 

                                       
2 2 2

(s 1)(s 2) s 2 s 1
= − = −

+ + + +
. 

 

tamlkçN³bEmøgRcas eyIg)ancemøIyrbs;smIkar³ 
 

 
2 2y y(t)

s 2 s 1
 = − + + 

= -1L  

 

               1 1
s 2 s 1

2    −   + +   
= -1 -1L 2 L  

 

             2t t2 e 2e− −= − . 
 

122.  
2

2
d y 4y 1, y(0) 0, y '(0) 0
d t

     
 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkarEdl[  eyIg)an³ 
 

  
2

2
d y( 4y) (1)
d t

+ =L L  

 

               1( y ' ') + 4 (y)
s

=⇔ L L    ebI  s > 0   ( * ) 
 

b:uEnþtamsmIkar  ( 15 )  KW³ 
 

2 2( y ' ' ) s ( y ) y(0 ) y '(0 ) s ( y )s −= − =L L L   
 

enaHsmIkar  ( * ) Gacsresr 
 

 2 1s (y) 4 (y)
s

+ =L L  
 
 

         2 1(s 4) (y)
s

⇔ + =L  
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         2
1(y)

s (s 4)
⇔

+
=L  

 

                         2
1 s
4s 4(s 4)

= −
+

 . 

 

tamlkçN³bEmøgRcas eyIg)ancemøIyrbs;smIkar³ 
 

 2
1 sy y(t)
4s 4(s 4)

  = − 
+  

= -1L  

 

               2 2
1 1 s
4 s s 2

 1 −   4  + 
= -1 -1L L  

 

              
1 cos 2t

4
−

=  . 

 

126.  dx 3x sin 2t, x(0) 2
dt

    
 
 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkar  eyIg)an³ 
 

  
d x( 3x) (sin 2t)
d t

− =L L  

 

               2 2
2{x '(t)} 3 {x(t)}

s 2
=⇔ −

+
L L    ebI  s > 0   ( * ) 

 

b:uEnþtamsmIkar  ( 14 )  KW³ 
 

{x '(t)} = s {x(t)} x(0) = s {x(t)}− − 2L L L  
 

enaHsmIkar  ( * ) Gacsresr 
 

 2
2s {x(t)} {x(t)} =

s 4
− 2−3

+
L L     ( s > 0 ) 

 

2
2(s 3) {x(t)} = 2

s 4
⇔ − +

+
L  

 

             
2

2
2s 10{x(t)} =

(s 3) (s 4)
+

⇒
− +

L   ( * * ) 

 

kenSamxagelIGacsresrCaRbPaKedayEpñkKW³ 
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2

2 2
2s 10 A Bs C

s 3(s 3) (s 4) s 4
+ +

+
−− + +

=  

 

                        
2

2
A(s 4) (Bs C)(s 3)

(s 3) (s 4)
+ + + −

− +
=  

 
2 210 A(s 4) (Bs C)(s 3)2s + ≡ + + + −⇒    

 

                       2(A B)s (C 3B)s 4A 3C≡ + + − + − . 
 

edaypÞwmemKuNénBhuFa eyIg)an³ 
 

 

28
13

2
13

6
13

A 2 BA B 2
C 3B 0 B
4A 3C 10 C 3B

 = − =+ =  − = ⇒ = − 
 − = = = −

 

 

enaHsmIkar  ( * * )  GacsresrCa³ 
 

622
13 13

2 2

s2s 10 28{x(t)}
13(s 3)(s 3) (s 4) s 4

=
− −+

+
−− + +

=L  

 

             2 2
28 2 s 6 1

13(s 3) 13 13s 4 s 4
− ⋅ − ⋅

− + +
= . 

 

tamlkçN³bEmøgRcas eyIg)ancemøIyrbs;smIkar³ 
 

 2 2 2 2
28 1 2 s 6 2x x(t)
13 s 3 13 2 13s 2 s 2

    − −     − ×  + +   
= = -1 -1 -1L L L  

 
 

             3t28 2 3e cos 2t sin 2t
13 13 13

= − − . 

 
130.  3ty ' ' 6y ' 9 y t e , y(0 ) 3, y '(0 ) 2      
 

 

eyIgeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkar  eyIg)an³ 

  3t( y" 6y ' 9y) ( t e )− + =L L  
 

   2
1( y ' ') 6 ( y ') + 9 (y) =

(s 3)
⇔ −

−
L L L     ebI  s > 3   ( * ) 
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b:uEnþtamsmIkar  ( 14 )  nig  ( 15 )  KW³ 
 

  ( y ') s ( y ) y(0 ) s ( y ) 3= −= −L L L  
 

nig    2 2( y ' ') s ( y ) y(0 ) y '(0 ) s ( y ) 3s 2s − − −= − =L L L  
 

naM[smIkar  ( * ) GacsresrCa³ 

 2
2

1s (y) 3s 2 6[s (y) 3] 9 (y)
(s 3)

− − − − +
−

=L L L  

 

                  2
2

1(s 6s 9) (y) 3s 16
(s 3)

⇔ − + + −
−

=L  

 

                  2
2

1(s 3) (y) 3(s 3) 7
(s 3)

⇔ − + − −
−

=L  

 

                  4 2
1 3 7(y) , (s 3)

s 3(s 3) (s 3)
⇔ + − >

−− −
=L . 

 

tamlkçN³énbEmøgRcas eyIg)ancemøIyrbs;smIkar³ 
 

4 2
1 3 7y y(t) }

s 3(s 3) (s 3)
{= + −

−− −
= -1L  

 

             4 2
1 3! 1 1!} 3 } 7 }
3! s 3(s 3) (s 3)

{ { {+ −
−− −

= -1 -1 -1L L L  

 

                       3 3t 3t 3t1 t e 3e 7 t e
6

= + − . 

 

134.  kMNt;crnþGKÁisnI  i(t) . 
 

tamrUbmnþTI 8  TMB½rTI 25  nigtamc,ab;  Kirchhoff  eyIg)ansmIkaresoKVI³ 
 

 
t

2t

0

1R i i(x) dx v(t) e
C

−+ = =∫  ( * ) 

 

nig q(0) 0, ( t 0 )= ≥ . 
 

edayeFVIbEmøgLa)aøsénGgÁTaMgBIrrbs;smIkar ( * )  eyIg)an³ 
 

t
2t

0

1{R i i(x)dx} v(t) {e }
C

−+ = =∫L L  
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t

0

1 1R {i} { i(x)dx}
C s ( 2)

⇔ + =
− −∫L L      ebI  s > – 2    

 

         
1 1R {i} {i(x)}

CS s 2
⇔ + =

+
L L  

 

naM[  

1
RC

sC 1 s{i(t)}
(RCs 1)(s 2) R (s )(s 2)

= = ⋅
+ + + +

L . 

 

sresrkenSamxagelIeTACaRbPaKedayEpñkKW³ 
 

1
RC

1 1 1 2RC 1{i(t)}
R 2RC 1 2RC 1 s 2s

 
= − ⋅ + ⋅ 

− − ++  
L  

 

            1
RC

1 1 2C 1
R(2RC 1) 2RC 1 s 2s

= − ⋅ + ⋅
− − ++

. 

 

tamlkçN³énbEmøgLa)aøsRcas eyIg)ansmIkarcrnþ  i(t)  KW³ 
 

 
t

RC 2t1 2Ci(t) e e
R(2RC 1) 2RC 1

− −+
− −

= −  . 

 

 eRbIRTwsþIbTTI 5 edIm,IrkbEmøgLa)aøsénGnuKmn_Edl[xageRkam³ 
 
 

138.  2 2tt e  
 

tamtaragTI1  eyIgman³ 
 

 2t 1(e )
s 2−

=L         ebI  s >  2    
 

enaHtamRTwsþIbTTI 5  eK)an³ 
 

2
2 2t 2 2t

2
d 1{ t e } {( t) e }

s 2ds
 −  − 

= =L L  

 

                  2d d 1 d (s 2)
ds ds s 2 ds

−    − −    −  
= =  

 

                              3
2

(s 2)−
=        cMeBaH   s > 2 . 
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142.  sin kt t cos kt  
 

tamtaragTI1  eyIgman³ 
 

 2 2
k(sin kt )

s k+
=L    nig   2 2

s(cos kt )
s k+

=L   ebI  s  >  0 
 

enaHtamRTwsþIbTTI 5  eyIg)an³ 
 
 

{ sin kt t cos kt} { sin kt} {t cos kt}− −=L L L  
 

                              1
2 2

k {( t) cos kt )}
s k

−
+

= + L  

 

                              2 2 2 2
k d s

dss k s k
 
 

+ + 
= +  

 

                              
2 2

2 2 2 2 2
k k s

s k (s k )
−

+ +
= +  

 

                              
2 2 2 2

2 2 2
k(s k ) k s

(s k )
+ + −

+
=  . 

 
146.  2 3tt e sin 5t  
 

tamtaragTI1  eyIgman³ 
 

 2 2
5(sin 5t)

s 5+
=L      ebI  s  >  0 

 
 

enaHtamRTwsþIbTrMkilTI 1  eyIg)an³ 
 

3t
2 2

5{ e sin 5t}
(s 3) 5− +

=L  

 

                      2 1
2

5 5(s 6s 34)
s 6s 34

−= − +
− +

=  . 

 

edayeRbIRTwsþIbTTI 5  naM[ 
 

2 3t 2 3t{ t e sin 5t} { ( t) e sin 5t}−=L L  
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2

2 2
d 5
ds (s 3) 25

 
  − + 

=  

 

                           2 1d d (s 6s 34)
ds ds

5 − 
− + 

 
=  

 

                            2 2d (2s 6) (s 6s 34)
ds

5 − − − + = −  

 

                            2 2 2 2 32(s 6s 34) ( 2)(2s 6) (s 6s 34)5 − − − + + − − − + = −  
 

                            
2

2 2 2 3
10 10(2s 6)

(s 6s 34) (s 6s 34)
− −

+
− + − +

=  

 

                            
2

2 3
10(3s 18s 2)
(s 6s 34)

− +

− +
= . 

 

 eRbIsmIkarTI  ( 20 ) edIm,Irk  f(t)   cMeBaHbEmøgLa)aøsEdl[xageRkam³ 
 

150.  5ln 1
s

 − 
 

 
 

edayeRbIsmIkarTI  ( 20 )  eyIg)an³ 
 

1 df (t) F(s)
t d s

 
 
 

= − -1L  

 
 

                   1 d 5ln 1
t d s s

  −  
  

= − -1L  

 

                   [ ]1 d ln(s 5) ln s
t d s

 
− − 

 
= − -1L  

 

                   1 1 1
t s 5 s

 − − 
= − -1L  

 

                   1 1 1
t s 5 s
    −    −    

= − -1 -1L L  

 

                   
5t1 e

t
−

=  . 
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154.  ( )1F(s) tan s 4
2

−π
= − +  

 

tamrUbmnþ  ( 20 )  eyIg)an³ 
 

( )11 df (t) tan s 4
t d s 2

− π − +    
= − -1L  

2

d (s 4)1 ds
t 1 (s 4)

 + 
− 

+ + 
 

= − -1L  

 

2 2
1 1
t (s 4) 1

  
 

+ +  
= -1L  ( * ) 

 

b:uEnþtamtaragTI1KW³  
  

2 2
1 sin t

s 1
 

= 
+ 

-1L  

 

ebIeKyk s CMnYseday s + 4  nigtamrUbmnþ  ( 13 )  eyIg)an³ 
 

 4t
2 2

1 e sin t
(s 4) 1

−   = 
+ +  

-1L . 

 

BIsmIkar  ( * )  eyIg)anGnuKmn_  f(t)  KW³ 
 

 4t1f (t) e sin t
t

−= . 

 

158. eRbIrUbmnþ  ( 21 )  edIm,Irktémø  { }sin tL . 
 

eyIgman  f (t) sin t=  CaGnuKmn_xYbEdlmanxYb  p 2= π. 

tamrUbmnþ  ( 21 )  eyIg)an³ 
 
 

{ }
2

s t
2 s

0

1sin t e sin t dt
1 e

π
−

− π
=

−
∫L   ( * ) 

 

tag   
2

s t

0
I e sin t dt

π
−= ∫    nig    

2
s t

0
J e cos t dt

π
−= ∫ . 
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eyIg)an³ 

 
2

s t

0
J i I e (cos t i sin t) dt

π
−+ += ∫  

 

         
2 2

s t i t (i s) t

0 0
e e dt e dt

π π
− −= =∫ ∫  

 

         
2

(i s)t

0

1 e
i s

π
−

−
=  

 

2 (i s)1 e 1
i s

π − = − −
 

 

2 s
2
s i e 1

s 1
− π+  = − − +

 

 

( ) ( )2 s 2 s
2 2

s ie 1 1 e
s 1 s 1

− π − π−
= − + −

+ +
 

 
2 s

2
1 eI

s 1

− π−
⇒ =

+
 . 

 

BIsmIkar  ( * )  eyIg)an³ 
 

{ }
2 s

2 s 2 2
1 1 e 1sin t

1 e s 1 s 1

− π

− π

 −
  − + + 

= =L  . 

 

GrKuNdl;elakGñkxitxMGan  nig 

hat ;edaHRsay lMhat ;k ñúgesov  

ePAenHrhUtdl;cb; …                                                            
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[addtable, fourier, fouriercos, fouriersin, hankel, hilbert, invfourier, invhilbert, invlaplace, invmellin, laplace, 

dMeNaHRsay tamkmµv iFI Maple 9.5 
 
 eyIgedaHRsaycMeBaH]TahrN_mYycMnYnelIbEmøgLa)aøs nig bEmøgLa)aøsRcasCamYy 

kmµviFI Maple 9.5 dUcteTA³ 
 

 
> restart; 
> with(inttrans); 

mellin, savetable]
 

> # The Laplace Transform 
> convert(laplace(f(t),t,s),int); 

ó
ô
ô
ô
õ0

¥

 f t( ) e -t s( ) dt

 
> # Example 1 
> convert(laplace(1,t,s),int); 

1
s

 
> # Example 2 
> convert(laplace(exp(k*t),t,s),int); 

1
s - k

 
> # Example 3 
convert(laplace(sin(k*t),t,s),int); 

k

s 2 + k 2

 
> # Example 4 
> convert(laplace(t^n,t,s),int); 

s -n - 1( ) G n + 1( )
 

> # Example 5 
> convert(laplace(3*t+5*exp(-2*t),t,s),int); 

3

s 2
 + 5

s + 2
 

> # Example 6 
> convert(laplace((cos(3*t))^2,t,s),int); 
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18 + s 2

s 2 + 36( ) s
 

 
> # The inverse Laplace Transform 
> # Example 11 
> invlaplace(1/(s+2),s,t); 

e -2 t( )
 

> # Example 12 
> invlaplace((2*s+1)/(s^2+4),s,t); 

2 cos 2 t( ) + 1
2

 sin 2 t( )

 
> # Example 13 
> invlaplace((s+5)/(s^2-2*s-3),s,t); 

2 e 3 t( ) - e -t( )
 

> # Example 14 
> invlaplace(s^2/(s+1)^3,s,t); 

1
2

 e -t( ) 2 + t 2 - 4 t( )

 
> # Example 15 
> invlaplace((9*s+14)/(s-2)*(s^2+4),s,t); 

9 Dirac 2, t( ) + 32 Dirac 1, t( ) + 100 Dirac t( ) + 256 e 2 t( )
 

> # Example 16 (a) 
> convert(laplace(exp(t)*t^2,t,s),int); 

2

s - 1( )3

 
> # Example 16 (b) 
> convert(laplace(exp(3*t)*sin(t),t,s),int); 

1

s 2 - 6 s + 10
 

> # Example 18 
> invlaplace(3/((s-5)^2+9),s,t); 

e 5 t( ) sin 3 t( )
 

> # Example 19 
> invlaplace(1/(s^2+4*s+10),s,t); 

1
6

 6  e -2 t( ) sin 6  t( )

 
> # Example 20 
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> invlaplace(s/(s^2+6*s+13),s,t); 
1
2

 e -3 t( ) 2 cos 2 t( ) - 3 sin 2 t( )( )

  
 
> # Laplace transform 
> with(inttrans): 
> # Example 21 
> laplace(sin(k*t),t,s); 

k

s 2 + k 2

 
> # Example 22 
> laplace(t,t,s); 

1

s 2

 
> # Example 23 
> f(t):=invlaplace(1/(s*(s^2+4)),s,t); 

f t( ) := - 1
4

 cos 2 t( ) + 1
4

 
> # Example 29 
> laplace(t*sin(k*t),t,s); 

2 s k

s 2 + k 2( )
2

 
> # Example 30 
> laplace(t^2*sin(k*t),t,s); 

2 k 3 s 2 - k 2( )

s 2 + k 2( )
3

 
> # Example 31 
> f(t):=invlaplace(ln((s-2)/(s+2)),s,t); 

f t( ) := - 2 sinh 2 t( )
t

 
> # Example 32 
> f(t):=invlaplace(Pi/2-arctan(s),s,t); 

f t( ) := sin t( )
t
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