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Department of Applied Sciences 

 
 

Semester:ThirdSubject:Mathematics-IIICode: BTAM-303-18 

Topic: Laplace Transforms 

 

1. State and prove First shifting theorem. 

2. Using First shifting theorem prove that  
1a t

L e
s a




 

3. If      ,L F t f s prove that   
1 s

L F a t f
a a

 
  

 

. 

4. Find the Laplace transform of the following functions: 

(a)     ; 0t t   where  t  stands for greatest integer function. 

(b)  3 t
t e  

(c)   s in 2 2 co s 2
t

e t t t


  

(d)  s in . s ina t b t  

5. If   

1

4

0

se
L J t

s



 , then show that   0 1

1
2

s

L J t

s e

 . 

6. Find the Laplace transform of  f t defined as: 

(a)  
    ;    0 4

5     ;    4

t t
f t
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 
 



 

(b)  
c o s     ;    0 2

0     ;    2

t t
f t
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
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 



 

(c)   1 1 ,   0 .f t t t t      

 

 

 

7. Find the inverse Laplace transform of the following functions: 
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(a) 
 

1

1s s 
 

(b) 
2
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 
 

(c) 
   
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2 1 3 3
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(e) 
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(f) 
   
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8. Given that 
3

2

1
2 ,

t
L

s


  
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  

show that 
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9. Show that 1 1 2 s in 2
ta n .

t
L

s t

  
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 

 

10. Find the Laplace transform of the following functions: 

(a) 
a t b t

e e
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 


 

(b) 
s in k t
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(c) 
1
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
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t

t
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t
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t
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11. Evaluate the following: 

(a) 
2 2

0
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(b) 3
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
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(c) 
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12. Find the inverse Laplace transform of  

(a) 
1
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(b) 
 
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13. Using convolution theorem evaluate: 

(a) 
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2
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(b) 
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(c) 
 
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 
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14. Show that 
     

2 4 6

1

2 2 2

1 1
c o s 1 ..... . . . . . . . . . . . . .

2 ! 4 ! 6 !

t t t
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s s
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.  

15. State Second Shifting theorem and use it to find the Laplace transform of  

 
c o s     ;    0 2

0     ;    2

t t
f t

t





 
 
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16. Find the Laplace transform of Unit Step function. 

17. Find the Laplace transform of Unit Impulse function. 


