
Q1) a) Solve any two [10]

i)
2

2 4 sind y
y x x

dx
+ =

ii)
3

2
2( 6 9)
xe

D D y
x

- + =  (Use method of variation of parameters)

iii)
2

2 2
2 2 4d y dy

x x y x
dx dx

- - =

b) Solve : 2 2
dx dy dz

y xz x yz x y
= =

+ - - - . [5]

OR
Q2) a) Solve any two [10]

i) (D2 + 2D + 1)y = 4sin 2x

ii) (D2 + 4)y = sec 2x (Use method of variation of parameters)

iii)
2

2
2( ) 4( ) 6d y dy

x a x a y x
dx dx

+ - + + =
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Instructions to the candidates:

1) Attempt Q1 or Q2 and Q3 or Q4.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume Suitable data if necessary.
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b) Solve the following simultaneous equations : [5]

5 2 0

2 0

dx
x y

dt
dy

x y
dt

+ - =

+ + =

Q3) a) By using Fourier integral representation show that

20

cos , 0
1 2

xx
d e x

l p
l

l

¥
-= >

+ò . [5]

b) Attempt any one : [5]

i) Find inverse z-transform of 6( ) ,| | 4, 0
( 2)( 4)

z
F z z k

z z
= > ³

+ -

ii) Find z-transform of f (k) if f (k) = ek, k > 0

c) Solve difference equation f (k + 1) + 4 f (k) = 4k, k > 0 given f (0) = 0.
[5]

OR

Q4) a) Solve any one : [5]

i) Find z-transform of f (k) = 3k sin (2k + 3), k > 0

ii) Find inverse z-transform of 1( )
( 4)( 5)

F z
z z

=
- -

 by inversion

integral method.

b) Find Fourier sine transform of 
sin ,0

( )
0 ,

x x a
f x

x a

ì < <ïï=íï ³ïî
. [5]

c) Solve integral equation 
0

1 ,0 1
( )sin

0 , 1
f x x dx

l l
l

l

¥ ì - £ £ïï=íï >ïî
ò [5]
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