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UNIT -II 

APPLICATIONS OF LAPLACE TRANSFORMS 

Recall 

1. ( )[ ] ( )sF tfL   If =  then 

(i) ( ) ( )[ ] ( )0f  -  tfL  s t'f L =



   

(ii) ( ) ( )[ ] ( ) ( )0'f0f s -  tfL  2s t"f L −=



  

In General       ( ) ( )[ ] ( ) ( ) ( )01-nf- ...... - 0'f2-ns0f 1-ns -  tfL  ns tnf L  −=



  

(iii) ( ) ( )[ ]tfL 
s

1t

0

dttfL =











∫  

2. (i) g(t)f(t)du
t

0

u)g(tf(u) ∗=∫ −  

    (ii) ( ) ( )[ ] )]([)]([tgtfL tgLtfL=∗   

                               (or) 

](t)gL[]f(t)L[du
t

0

u)g(tf(u)L =











∫ −  

 

Solve the following Ordinary Differential equations using Laplace Transforms 

 

1.  ty
dt

dy
21−=−   given that 1)0( −=y  

2.  ( ) 2)0(,10,2 =′==+′′ yyteyy  

3.   2)0(,2)0(,84 2

2

2

−=′==+− yyey
dt

dy

dt

yd t  

4.   0)0()0(,sin34 =′==+′+′′ yytyyy  

5.   0  when2   and0 if,cos44
2

2
====++ tx

dt

dx
tx

dt

dx

dt

xd
 

6.   3)0(,2)0(,423 =′==+′−′′ yyyyy  

7.   2)0(,2)0(,2
2

2
−=′=−=++ yyttey

dt

dy

dt

yd
 

8.   ( ) 2)0(  and  4)0(given ,12
2 −=′=+=+′−′′ yytyyy  

9.   2)0(,0)0(,1)0(given ,233 −=′′=′==−′+′′−′′′ yyytetyyyy  
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Practice Problems 

 

Solve the following Ordinary Differential equations using Laplace Transforms 

1.  1)0(,1)0(,045 −=′==+′+′′ yyyyy  

 Ans :  tetey 4

3

1

3

4 −−−=  

 

2. 5)0(,3)0(,223 =′−==+′−′′ yyteyyy  

Ans :   ttetetey 22710 ++−=  

 

3.  ( ) 0at  1  and2,122 =−===+− tDyyteyDD  

 Ans :  te
tttetey
2

2
32 +−−=  

 

4.  0when  1,0,184
2

2
====++ t

dt

dy
yy

dt

dy

dt

yd
 

Ans : ttette 2sin2

8

3
2cos2

8

1

8

1 −+−−  

 

5.  2)0(,4)0(,22 −=′=+=+′′ yyttyy  

 Ans : te
t

y −++= 22
3

3
 

 

6.  6)0(,2)0(given ,3296 =′==+′−′′ yytetyyy  

 Ans : tetet 3234

12

1
+  

 

7. ( ) 1)0(,0)0(,sin522 =′=−=++ yytteyDD  

  Ans: ( )tt
te

2sinsin
3

2
+

−
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Solve the following Integral equations  

 

1. ∫
−=+

t
tedttyy

0

)(  

2. ∫ +=+
t

ttdttyy

0

22)(  

3. 1)0(,cos2

0

)(2 =∫ =++ yt
t

dttyy
dt

dy
 

4. ∫ +=+
t

ttdttxx

0

sincos)(  

5. ∫ =−=++′
t

ytedttyyy

0

0)0(,)(54  

6. ∫ −+=
t

duutuyy

0

)sin()(1  

7. ∫ −−+=
t

duutfuettf

0

)(cos)(  

8. ∫ −+=
t

duutyutty

0

)(sin)(  

9. ∫ −−−=
t

duutuytey

0

)cos()(2  

10. 4)0(,

0

)(cos2)( =∫ −+=′ y
t

duutyutty  
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Practice Problems 

Solve the following Integral equations using Laplace Transforms 

 

1. ∫ ==+−
t

ydttyy
dt

dy

0

1)0(,0)(2  

Ans : )1( tte +  

2. ∫ ==++′
t

ytdttyyy

0

0)0(,)(23  

Ans : 







−

−







−

−
2

sin2

3

2

3

2
cos2

3

2

1

2

1 t
h

t

e
t

h

t

e  

3. ∫
−−=+

t
tedttxx

0

1)(  

Ans : tte−  

 

4. ∫ −+−=
t

duuyuttey

0

)()sin(1  

Ans : te
t

t 2
2

2
2 −++  

 

5. ∫ −−+=
t

duutyuey

0

)(221  

Ans : t21+  
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Solve the following Simultaneous Differential equations using Laplace Transforms 

 

1.  ty
dt

dx
sin=+  

     0)0(,2)0(,cos ===+ yxgiventx
dt

dy
 

 

2.   0)0(,0)0(,32,123 ===+−=−+ yxteyx
dt

dy
yx

dt

dx
 

 

3.   0when  3,2   given that,302,62 ===−=+−−=−+ tyxtyx
dt

dy
tyx

dt

dx
   

4.   teyx
dt

dy

dt

dx −=−++  

      0)0(,1)0( Where,2 ===+++ yxteyx
dt

dy

dt

dx
 

0)0(,0)0(,0)0(,0)0(given  ,2cos5
2

2

2cos5
2

2
.5

=′==′==+

−=+

yyxxtx
dt

yd

ty
dt

xd

 

 

 Practice Problems 

 Solve the following Simultaneous Differential equations using Laplace Transforms 

 

1. 0when1,0 given that,, ====+=+ tyxyax
dt

dx
xay

dt

dy
 

     Ans : tateytatex cosh,sinh −− ==  

2. 3)0(,8)0(,02,032 ===+−=+− yxxy
dt

dy
yx

dt

dx
 

    Ans : teteytetex 425,435 −=+= −−  

 

3. ( ) teDyxD −=++1  

   ( ) ( ) 1)0(,1)0( Where,0222 =−==+++ yxyDxD  

    Ans : ( ) ( ) tttteyttttex 2sinsincos,2cos
2

1
sincos

2

1
−−−=−+=  

4. 0when0,0,0with  ,02
2

2
,2122 =====++−=+−− t

dt

dx
yxx

dt

dy

dt

xd
tyx

dt

dy

dt

dx
 

    Ans : ( ) ttetetyttetex −−−−=−−−= −− 222,12  


