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N.S. (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.

1. (a)

[

2 1 3

]
A = ,3 1 2

1 2 3
verify that A (adj. A)= I A I I.If

(b) Find L { ert vIt } .

(c) Find the image of the strip 2 ~ x ~ 4 in the z-plane under the transformation w= ¥.
(d) Qbta,in the half range sine seri~s for- ,.i

. f(x) = x, 0 < x < 1
= 2 - x, 1 <: x < 2

hence deduce that-

1t2 1 1 1
8 = 12+ 32 + 52 + .

(a) Find the Fourier series for,

1 .
f(x) ="2 (1t- x) in (0, 27t). Hence deduce that,

* = 1- i + i - t + .
(b) Evaluatethe integral by using L.T.

J: t-1 e-t [J; e-u sinu du ]dt.

(c) Use L.T. to solve (02 + 0 - 2) x = 2(1 + t - t2), x = 0, Ox = 03 for t = o.

3. (2)

'"

Test for consistency the following equations and solve them. if consistent.
X1- X2+ X3- X4+ Xs = 1, 2X1 - X2 + 3X3 -+-4xs = 2.

3X1- 2X2 + 2X3 + X4+ Xs = 1, X1+ X2+ 2X4 + Xs = O.
Show that the function,

2 2
(

.
)

f( ) = x y x + IY 0z 4 10 ,z ':# .
X +y

= 0, Z = 0
is not analytic but C-R equations are satisfied at origin.

(c) Find the Fourier series for,
f(x) =1 cos x I, : 7t < X < 7t.

(b)

-.

4. (a) Examine whether the vectors
X1= [ 1, 1, 1, 3 ], X2= [ 1, 2, 3, 4 ]
X3= [ 2, 3, 4, 7] are dependent or not.,

It those are dependent find relation between them.
(b) Find the L.T.

(ii) If L { 2 H }" 5~12 ' S.t. L { J :\ } = Js.
(c) If W = q> + i \fI respresents complex potential for an electric field then show that,

\fI 2 2 X
= X - Y + x2 + y2 is harmonic. Determine q>and W.

(i) t3 sinh2 t,
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7. (a) Express the funct.ion in heavisides unit step frequency and hence find l.T.
f(t) = cost, 0 < t < 1t

= cos 2t, 1t < t < 2 1t
= cos 3t, t > 21t. .

(b) Findthe bilineartransformationwhich mapsz = 00,i, 0 onto the points, w = 0, i, 00. Hencefind the
fixed points.

.. (c). Show that every square matrix A can be uniquely expressed as' p + i Q whee P & Q are Hermitian
matrices. Hence express-

5.

6.

(a)
, ,

Find the inverse 'LT. 6

(i) cot - 1(s + 1),

s

(s2 :16)2
(use convolution Thffi).(ii)

(b) If f(z) is analytic function. Prove that,

, [~~ + ~22 ]If(z) 12 = 41 f 1(z) 12 .
Express the function-

f(x) = 0, x < 0
= sin x, 0 < x < 1t
= 0, X > 1t

as Fourier integral and hence deduce that-

A.1t

lex> cos 2 - K
2 dA.- 2

'
0 1_1

6

(c) 8

(a) Find non-singular matrices P and Q such that PAQ is normal form. Hence find rank 6 .

(b)

[

123 4

]
A=2 14.3

3 0 5 -10

Show that the functions f1(x) = 1, f2(x) = x are othogonal on ( - 1, 1). Determine the constants
a and b such that the function fix) = - 1 + ax + bX2 is orthogonal to both f1(x) and f2(x) on the
same interval. .

If f(z) = ~ + iu is an analytic function then S.t. the curves u = c1and v = C2are orthogonal.
If u = x3y - xy3 = c find orthogonal trajectory.

8
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(c)

6

6

8

[

2i -3 1-i

10 2+3i 1+i in

-':3i 3+2i 2-5i J

P + i Q form.
-


