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N.B. : (1) Question No. 1 is compulsory. -
(2) Attempt any four questions out the remaining six questions. O(’? / ] G 6 / & 0\
(8) Figures to the right indicate marks assignment. e &
(4) Assume suitable data if required. 3 Mo 6 “\

1

1. (a) If L{erfﬁ] . S@,Find L[t-erfth']. ' , 5

(b) Obtain the expansion of f(x) = x (n — x), 0 < x < = as a half range coé\i‘ne series. 5

[+ 8] 1 2
s
Hence show that Z B ——
1 n® 8
(c) Find the bilinear transformation which maps the points z = o, i, 0 onto the pts 5

w=0 3w
(d) Evaluate J F x df where. 5
‘ o4
E = (2xy + z2)i + x4 + 3xz2k along the curve x = t, y = 2, z = t3 from (0, 0, 0)
to (1, 11)°.
2. (a) Prove that following Matrices is orthogonal - 6

cosa 0 sina

A=l 0 10 | ponce find A~
—-sina 0 cosa

e
- s=1
(b) Find inverse Laplace transform of ( ) 5 using convolution theorem. 6
(32 -2s + 5) :

(c) Show that u = eX(x cos y — y sin y) is harmonic. Find the harmonic conjugate v g
and analytic function f(z).

3. (a) Find the Fourier series for the following function - 6
2 2
f(x) = 3x —61x2n + 2n in (0, 2n).
(b) Find z-transform of { 2Xsin (3k + 2) }, k > 0. ' 6

. : . |
() Verify Green's Theorem in the plane for J(XY +y ) dx +x2dy where ¢ is closed 8

c
curve of the region bounded by y = x and y = x2.



4. (a) Obtain the complex form of Fourier series for f(x) = e in (0, a).

(b) Reduce the following matrix to normal form and hence find it's rank
2 -2 3
3 -2 3
428 6
1 4

T | T
D O L
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(¢) Find Laplace transform of the following -~

e 2! sin2t cosht

t

(i)

t
(i) J u-e " sinu du,
0

5. (a) Find Laplace transform of
(1) Sin 2t 0<t<n2
0 w2 <t<nm
f(t + =). =

and

(b) Verify Stokes theorem for ff = x4i + xy | where c is the boundary of the rectangle
x=0,y=0,x=a,y=Db.

(c) Find non-singular matrices P and Q. Such that

1 2 3.4
A=12 1 4 3 | s reduced to normal form .
3 05 -10 '

Find it's rank and A-1.

6. (a) Find the inverse z-transform of

1
(z-2)(-z-3)

fz|l<2 . 2:12| 8 | |23

(b) Find the Fourier cosine transform of f(x) = eX + e=2X (x > 0).

(c) Find the image of imaginary axis in z-plane on w-plane under the transformation
1 ~

W= ——

Z+i’

(=)}



(@) For what value of A the equation
X+y+z=1
X+2y+4z=2
X + 4y + 10z = A2
have a solution and solve then completely in each case.

(b) Solve by using Laplace transform
(D2 + 2D + 5)y = et sin t when y(0) =0 y’(0) = 1.

sinx O0<x<mn

c) Express the function f(x) =
© P ) {0 Xx<OX>n

as Fourier integral and prove that

T COSWX + cos [W (n — X)]

1-w2

T, dw
TI:

0



