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Fill up strictly the above details on your answer book
Follow usual notations and conventions

Figures to the right indicate marks

Answer All Questions

\ Student’s Signature

Q.1.

Q.2.

Q.3.

(a)

(b)

(a)

(b)

(©)

(a)

Attempt Any Two: 14
IfZ(u,)= u (z), then prove that Z (@'u,) = u (az) and Za"u,) = ﬂ( % )

n
Find Z-transform of u,, = %; n=0.

274 3z+4
(z-3)°

(1)  Find Z-transform of cos(n + 1) @ and sin (n + 1)6.

If u(z)= , then find u, 1,10, u5.

(i1) Evaluate Z ((;14}71)') by using shifting theorem and hence evaluate Z (7(},1 j 1 )

Attempt Any Two: 14
Ifz [5 (Z)] =u, and z! [5 (Z)] =v,, then prove that

Z' u@.v (@] = znzo u v =u*v .

m=

72
(z-2)?
Let Z(u,) = u (z). Then prove that
(i) up = lim u(z)

(if) Jim u, = lim(z-1)u(?)

Also evaluate Z! [

using convolution theorem.

Find the Z-transform of /3.

Solve using Z-transform y, ., +2y, ., +y, = n, given that y, = 0,y, = 1.
Attempt Any Two: 14

Using Z-transform, solve the system of difference equations
X1 = Vn = 1
Y1~ %0 = 1

given xo=0,y,=-1.
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(b)

(©)

Q.4.
(a)

(b)

(©)

Q.5.
(a)

(b)

(c)

If M[f(x)]= f (p), then prove that
(i) M[%f(%)]ﬁ(l—p)
(i) M [log(x) f(x)] = dp /@)
22 -2z
(z-2)°(z—4)

Attempt Any Two: 14
If M[f(x)]= f (p), then prove that

O M =a' s (£)a>0
(i) M[f(@)]=aP ] (p)

Find the inverse Z-transform of

IfM[f(x)]= f (p)and M[g (x)] = g (p), then prove that

O MEW*ew-m|] r ©3) |7 0w

() MUoew) =M [] £ ()¢ (&) de|=7 () (1- p)

Define Mellin transform. Find Mellin transform of f'(x) = ﬁ

Attempt Any Two: 14

Using Mellin transform, solve the boundary value problem
2uxx+xux+uyy=0,O£x<oo,0<y<oo

A;0=<x=<1
0;x>1

X
u(x,0)=0and u (x,1)= {

Use Mellin transform to solve the following integral equations

CRRWAGHE L ST

() I/ @kxE)dE= g, x>0

Using Mellin transform, find Potential Q (r,6) that satisfies the Laplace
Equation ?Q_ + r@, + Q,,= 0 in an infinite wedge 0 <r <o, —a < <o
with the boundary conditions

O(r,0) =f(r), Q(r,—a) =g (r), 0 <r<oo

0(r,0) >0asr > o, Vlin—a < f<a
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