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UNIT V 
 

 Laplace Transform  

  Let f(t) be a function of t defined for t>0. Then the Laplace transform of function f (t) , 
denoted by L[f(t)] (or) F(s) is defined by  𝐿𝐿[𝑓𝑓(𝑡𝑡)] =  ∫ 𝑒𝑒−𝑠𝑠𝑡𝑡𝑓𝑓(𝑡𝑡)𝑑𝑑𝑡𝑡 = 𝐹𝐹(𝑆𝑆)∞

0  

 

Important formula in Laplace Transforms and Inverse Laplace Transforms 

 

S.No L[f(t)]=F(S) L-1 [F(s)]= f(t) 
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Problems in Laplace Transforms 

 
1. Find ]3cosh72sin102765[ 63 ttettL t +++−+ −  

Solution: ]3cosh72sin102765[ 63 ttettL t +++−+ −  
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2. Find L ][ t  
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3. Find L[sin23t] 
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4. Find L[cos32t] 

Solution: L )6cos2cos3(
4
1]2[cos3 ttLt +=  

]
364

3[
4
1

22 +
+

+
=

s
s

s
s  

]
36

1
4

3[
4 22 +

+
+

=
ss

s  

)36)(4(
)28(

22

2

++
+

=
ss

ss  

 



 

5. Find L[sintcost] 

Solution: L[sintcost] = ]
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6. Find ]3sin[ teL t−  
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− = ss
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Try for: ]4[cos],2sin4[sin],2sin4[cos],4[sin],2[sin 223 tLttLttLtLtL  , ]5cosh[ teL t  

 
7. Find ]2sin[ ttL  
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9. Find ]sin[ tteL t−  
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Laplace Transforms of a periodic function f(t) with period P given by 

∫ −
−−

p
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11. Find the Laplace transform of the triangular wave function given below: 

 

 
Solution:The triangular wave function can be represented as 

   f(t) =t 0<t<b 



         =2b-t       b<t<2b 

The function f(t) has a period 2b 
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Problems based on Inverse Laplace Transforms 

12. Find ]
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13. Use Laplace Transform to solve the differential equation 
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Solution: 
tyyy sin3''' =−+  

Taking the Laplace Transform on both sides, we get 
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Resolving 
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1
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 into partial fraction 
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)1)(()3)((1 22 +++−++= sDCsssBAs  

Coefficient of s3, A+C=0   ------(1) 

Coefficient of s2, A+B+D=0   -----(2) 

Coefficient of s, -3A+B+C=0   -----(3) 

Constant, -3B+D=1    -----(4) 

3-1  -4A+B=0   -----(5) 

4-2  -A-4B=1   -----(6) 

(5)x4  -16A+4B=0   ------(7) 

(6+7)  -17A=1, A= -1/17 

                              C=1/17 

B=4A=-14/17  , B = -14/17  D = 5/17 
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Try for:  

1 .Solve, using LT
, 
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3.Solve 
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