
Q1) a) Solve any Two [10]
i) (D2 + 1) y = 2 sinx sin 2x
ii) (D2 – 2D + 2) y = ex tanx (Use method of variation of parameters)

iii)
2

2 5
2 4 6d y dyx x y x

dx dx
  

b) Solve
3 4 4 2 2 3

dx dy dz
z y x z y x

 
  

[5]

OR
Q2) a) Solve any TWO [10]

i) (D2 – 4D + 4) y = ex cos2x

ii)
3

2
2(D 6D 9)
xey

x
    (Use method of variation of parameters)

iii)  
2

2
2( 2) 3( 2) 4cos ln( 2)d y dyx x y x

dx dx
     

b) Solve [5]

2 0

4 0

dx x y
dt
dy x y
dt
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Q3) a) Find the Fourier cosine integral representation for the function
2 ,0( ) .
0,
x x a

f x
x a

  
 


[5]

b) Solve the integral equation 
0

1 ,0 1
( )sin .

0, 1
f x xdx

 



   

  
 [5]

c) Attempt the following (Any One) : [5]

i) Find Z-transform of 
1( )
4

k

f k    
 

 for all k.

ii) Find 1 1Z ,2 3.
( 3) ( 2)

z
z z

  
    

OR

Q4) a) Attempt the following (Any One) : [5]

i) Find Z-transform of ( ) 4 sin (2 3), 0.kf k k k  

ii) Find 
2

1
2
3 2Z ,1 2.

3 2
z z z

z z
  

    

b) Solve the difference equation f(k + 2) + 3 f(k + 1) + 2 f(k) = 0, f(0) = 0,
f(1) = 1, using z-transform. [5]

c) By Considering Fourier cosine integrals of e–mx, (m > 0), prove that

2 20

cos , 0, 0.
2

mxx d e m x
m m
 


   

 [5]
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