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_____________________________________________________________________ 

 Notes : 1. All questions carry equal marks. 

 2. Use of Non - programmable calculator is permitted. 
 

    

1. a) 
If ( ) ( )L f t f s=    then show that 

( )
( )

s

f t
L f s ds

t

 
= 

 
  and also find Laplace transform 

of 
sin 3t cos t

t


 

 

8 

 b) 
Express ( )

t 1 , 1 t 2
f t

3 t , 2 t 3

−  
= 

−  
 in terms of unit step function and find its Laplace 

transform. 

8 

  OR  

2. a) 
If ( ) ( )L f t f s=   then show that ( ) ( ) ( )

n
nn

n

d
L t f t 1 f s

ds

  = −
 

 and also find 

2 tL t e cos t− 
 

 

 

8 

 b) Find Laplace transform of f(t), 

where ( )
sin pt , 0 t / p

f t
0 , / p t 2 / p

  
= 

   
 

and ( ) ( )f t f t 2 / p= +   

 

8 

3. a) 
i) Find 

( )

( )
1 s a

L log
s b

−  + 
 

+  
 ii) Find 1 1 s

L cot
2

− − 
 
 

 

 

8 

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

( )( )

2

2 2 2 2

s

s a s b+ +
 

8 

  OR  

4. a) 
Find inverse Laplace transform of 

2

3 2

2s 6s 5

s 6s 11s 6

− +

− + −
 by partial traction method. 

 

8 

 b) 
Solve 

2

2

d x
9x cos 2t

dt
+ = , given x(0) = 1, ( )x / 2 1 = − by Laplace transform method. 

 

8 

5. a) 
Find the Fourier transform of ( )f x given by ( )

2 2a x , if x a
f x ,

0 , if x a 0

 − 
= 

 

 hence show 

that 
30

sin x x cos x
dx / 4

x

 − 
=  

 
  

8 
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 b) 
Using Parseval’s identity, prove that 

( )

2

20 2

t
dt

4
t 1

 
=

+
  

8 

  OR  

6. a) Find Fourier sine transform of  

( )
axe

f x , a 0
x

−

=   

 

8 

 b) 
Using Fourier integral show that 

20

/ 2sinx, 0 xsin sin x
d

0 , x1

     
 = 

 − 
  

 

8 

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

constants. 

i) 
2 2

2 2

x y
2z

a b
= +  ii) 

2 2 2

2 2 2

x y z
1

a b c
+ + =  

 

8 

 b) 
Solve ( )( )2 4z z xy px qy x+ − =  

8 

  OR  

8. a) Solve ( ) ( ) 2x 2z p 4xz y q 2x y+ + − = +  

 

8 

 b) 
Solve 

u u
4

x y

 
=

 
, given that ( ) 3yu 0, y 8e−=  by using method of separation of variable. 

 

8 

9. a) 

Find the inverse of matrix A by partitioning, where 

2 3 4

A 4 3 1

1 2 4

 
 

=
 
  

 

 

8 

 b) 
Using Sylvester’s theorem to verify A

elog e A= where 
0 1

A
2 3

 
=  

− 
 

 

8 

  OR  

10. a) Find the characteristics equation of the matrix A, show that it is satisfied by A and hence 

find 1A−  where 

1 2 3

A 2 1 4

3 1 1

 
 

= −
 
 − 

 

 

8 

 b) 
Solve 

2

2

d y dy
5 6y 0

dtdt
− + = , given y(0) = 2 ( )y 0 5 =  by matrix method. 

 

8 

  *************  

 


