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_____________________________________________________________________ 

 Notes : 1. All questions carry equal marks. 

 2. Use of non-programmable calculator is permitted. 

 

    

1. a) Find t 2L e t sin 2t− 
 

 4 

  

b) Evaluate 
2

2t

0

sin t
e dt

t


−

  using laplace transform. 
6 

  

c) Express ( )
2t ;0 t 2

F t
4t; t 2

  
= 



 in terms  of unit step function and hence find ( ) L f t . 
6 

  OR  

2. a) 

If ( ) ( )L f t f s=    then show that ( )
( )t

0

f s
L f t dt

s

  
= 

  
  and Also find lapalce transform of 

t
t

0

sin t
e dt

t . 

8 

  

b) Find Laplace transform of f (t), where ( )
sin pt, 0 t p

f t
0, p t 2 p

  
= 

   
 and 

( )
2

f t f t
p

 
= + 

 
 

8 

3. a) 
Find inverse Laplace transform by partial fraction, ( )

2

3 2

2s 6s 5
f s

s 6s 11s 6

− +
=

− + −
. 

 

8 

 b) 
By using convolution theorem, find the inverse Laplace transform of 

( )( )
1

s s 1 s 2+ +
 

8 

  OR  

4. a) Solve the simultaneous differential equations by Laplace transform method. 

tdx dy dx
4 y 0, 2y e

dt dt dt

−+ − = + = , given that ( ) ( )x 0 0 y 0= = . 

 

8 

 b) Solve the equation by Laplace transform method. 
3ty 3y 2y 4t e − + = +  given that ( ) ( )y 0 1, y 0 1= = − . 

8 

 

5. 

 

a) Expressed the function ( )
1, x 1

f x
0, x 1

 
= 


 as a Fourier integral and Hence evaluate 

0

sin cos x
d


 


 . 

8 
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 b) Solve the integral equation. 

( )
0

1 , 0 1
f x cos x dx

0 , 1


−   

 =
 

  

8 

  OR  

6. a) Using Fourier integral show that 

x

2 2
0

sin x
d e , x 0, 0

2


−  

 =   
 +
  

8 

  

b) Evaluate the integral 

( ) ( )2 2 2 2
0

dx

a x b x



+ +
  by using Parseval's Identity. 

 

8 

7. a) Form the partial differential equations from the equations by eliminating the arbitrary 

constants, 
2 2 2

2 2 2

x y z
1

a b c
+ + = . 

 

8 

 b) Solve 

( ) ( ) 2 2z z
y zx x yz x y

x y

 
+ − + = −

 
. 

8 

  OR  

8. a) Solve 

( ) ( ) ( )2 2 2 2 2 2z z
x y z y z x z x y

x y

 
− + − = −

 
. 

 

8 

 b) Use the method of Separation of variables to solve the equation. 

( ) 3xu u
2 u, given that u x,0 6e

x t

− 
= + =

 
. 

8 

 

9. 

 

a) 
Find the modal matrix corresponding to the matrix 

2 2 3

A 2 1 6

1 2 0

− − 
 

= −
 
 − − 

. 

Also write diagonal matrix. 

 

8 

 b) Solve by matrix method 

( )

( )

X 0 2,
X 5X 6X 0 given

X 0 0

=
 − − =

 =
 

8 

  OR  

10. a) 

Verify Cayley-Hamilton theorem for the matrix

2 2 1

A 1 3 1

1 2 2

 
 

=
 
  

 Hence find 1A− . 

8 

 b) 
If 

2 1
M

3 4

 
=  
 

 then find 2M 3M 1− +  by Sylvester's theorem. 
8 

  ***********  

 


