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N.B. (1) Question No. 1 is compulsory.
(2) Attempt any four questions out of remaining six questions.
(3) Figures to the right indicate full marks.
(4) Answers to the sub-questions of main question must be written together.

2 158 :
1. (@ I A=|3 1 2| verifythatA (adj. A)=1A1IL , : 5
1223
(b) Find L {erf Vi }. 5
(c) Find the image of the strip 2 < x < 4 in the z-plane under the transformation w = % B
(d) Obtain the half range sine series for— b
Hx) =% 0<x<1
=2 Mo
hence deduce that—
2
B st d Lg%
8 12 + 32 + 52 e i TV
" (a) Find the Fourier series for, : - 6
f(x) = % (r = x) in (0, 2n). Hence deduce that,
E=talplld
;- 1 Fts -7t i .
(b) Evaluate the integral by using L.T. 6
o« 1 §
J. vt [I e Ysinu du } dt.
0 0
{c) UselLTtosolve(D2+D~-2)x=2(1+t-1), x=0, Dx =03 fort=0. 8
3. (2) Test for consistency the following equations and solve thém_if consistent. 6
Xy =Xg +# X3 =X, +Xg=1, = 2%, = %, '+ 3x; + 4% = 2.
3%y = 2%, + 2X5 + Xy + Xg =1, X, + X, + 2%, + X = 0.
(b) Show that the function, 6
a0 ;
f(z) = "—ﬂ—(’ﬂ;—"’-—) , 220,
e R
- =9 z=0
is not analytic but C-R equations are satisfied at origin.
(c) Find the Fourier series for, - 8
i) =leosx|, = <X <
4. (a) Examine whether the vectors 6
x,=[1,1,1,83Lx,=[1,2,3,4]
X;=[2, 3,4,7] are dependent or not..
It those are dependent find relation between them. ;
(b) Find the L.T. ; 6
(i) t3sinh?t, (i) If L{E > } ""““"5312'5"'L S
nt
(c) IfW =9 +i¥ respresents complex potential for an electric field then show that, 8
ST o : : ;
Ll x2 +y2 Is harmonic. Determine ¢ and W.
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Find the inverse L.T.
L
(i) cot='(s + 1), B U +16)2 (use convolution Th™ ).

If f(z) is analytic function. Prove that,
2 2 2 1 2
[%Jraﬁy?}mz)] =4|t' ()|
Express the function—

Hxjie=Dx <0
=sinx,0<Xx<nxn

=0=05 T
as Fourier integral and hence deduce that—
Am

Find non-singular matrices P and Q such that PAQ is normal form. Hence find rank

=2 2 4
A=l2ad 43
a0 35—l
Show that the functions f,(x) = 1, f,(x) = x are othogonal on ( — 1, 1). Determine the constants
a and b such that the function fa(x) = —1 + ax + bx? is orthogonal to both f (x) and f,(x) on the

same interval.

If f(z) = G + iv is an analytic function then s.t. the curves u = ¢, and v = ¢, are orthogonal.
If u=x3 — xy® = ¢ find orthogonal trajectory. :

Express the function in heavisides unit step frequency and hence find L.T.
f(t) = cost, . Oist<im
=cos 2t n=t<c?
= cos 3t, t > 2x.
Find the bilinear transformation which maps z = =, i, 0 onto the points, w = 0, i, . Hence find the

fixed points.
Show that every square matrix A can be uniquely expressed as p + i Q whee P & Q are Hermitian

matrices. Hence express— -
2i -3 1-i :
0 248i 1+ | in P+iQform.
-3i 3+2i 2-5i |
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