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(3 Hours) [ Total Marks : 100

N.B. : (1) Question No. 1 is compulsory.

(2) Attempt any four questions out of the remaining six questions.
(3) Figures to the right indicate full marks.

@@ If f(z)= (ax“ +bx’y? + oyt +dx? -~ 2y2)+ i(4x3_}-' —exy’ + 4xy) is analytic, find the
constants a, b, ¢, d, e. 5

(b)  Find the Fourier series expansion for f(x)=|sinx|, in (-, x) 5
(c)  Find the Laplace transform of sin¢ -H[t - %J— H[r - 3{] 5
Pl Jor k<0
d If {flk)f=<_° find Z{ f(k
@ W LADI{L T a2t
(@ If j e ¥ sin(t +a) cos(t~a) dt =3/8 then find a. 6
a

(b)  Find the Fourier series expansion for f(x)=+/1-cosx in (0,27)
= 1 1

Hence deduce that 2 i 2 T
1 G 9 1 -2 9 1 0 0
(c) Findtheinverseof Aif{ 2 -1 0{4 {0 1 —6{={0 1 0 7
-2 1 1 0 0 1] |0 01
(a)  Find Laplace Transform of following
i) e““j.usinBu du i) ;(l—cost), 6
: ;
(b)  Find non-singular matrices P & Q s.t. PAQ is in Normal form . Also find
rank of A& 47",
b2 3]
A=|2 3 0;
0 1 2]

(c)  Evaluate by Green'’s theorem f F -dr where F =-xy(xi—yj) and C is
&

-

r=a (1 +cos@)

(@)  Obtain complex form of Fourier series for the functions f(x) =sinaxin (~ n,r) 6
(b)  Forwhat value of 1, the following system of equations possesses a non-trivial
solution? Obtain the solution for.real values of 4.
3x, 4+ x; ~Ax; =0,4x —2x, -3x, =0, 2Ax; +4x, + Ax, =0
(c) Find inverse Laplace Transform of following

5 -

i)
(s"+D(s" +4)

~j

i) 2tanh™'s
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(@)  Find the orthogonal trajectory of the family of curves 3x’y +2x* -y’ ~2y* =¢ 6
(b)  Find the relation of linear dependence amongst the rows of the matrix
1 1 -1 1
A=1 -1 2 -1} N

3 1 0 1
<0
(c)  Express the function f(x)= - Jor % as Fourier Integral.
, Jorx>0
And prove thatj ‘“m‘“d e"“’ if x>0,k>0 7
(a)  Obtain half-range cosine series for f (x): x in O<x</. 6

(b)  Show that under the transformation w= . the circle ] Z =

z ——
transformed into a circle of unity in the w-plane. Also find the center of the circle. 7
(c) A vector field is given by F =3x?y ;‘+(x3 —2yz‘*)j+(3z2 — 2yzz)k is irrational. Also
find ¢ such that F = V¢ . Also evaluate the line integral from (2,1,1),(2,0,1). 7

- I 1
"W A-0/5)] 5 <lel<g
(b)  Find the analytic function f(z) =u+ivinterms of zif u—v=(x- y)(x1 +4xy + yl) 7
(c) Using laplace transform solve the following differential equation with

given condition. (D2 -3D+ 2)y =4¢*, y(0)=-3,y'(0)=5 7

(a)  Find inverse Z-transform of F(z)= [ 6
z
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