
s' G Cl\~(~'\ ~C\A, 1; \~t ~",{)t'f\\~ S ,1ns ~rft\tff\e~ ~ ~QY') r~f> rt1eatce1-l .(\ ~~
.tS~~c*(\'O'r\~\~5 ~ '1e~~(OrN\rIT\\\ff\\~<L\~\~f'f\)~se('f)):mj C~~Y)

Con~3399-07. ~ ~~ r cD ~9- ND-2080

1- (REVISED COURSE)

\ (~,\~ ~ 'Ll'O ,,\(~\\<::~ \\\~\>m;}~~\~ ~ [Total Marks: 100

N.B.(1) Question NO.1 is compulsory.
(2) Attempt any four questions out of remaining six questions.
(3) Assume any suitable data, wherever required but justify the same.
(4) Figures to the right indicate. full marks.

\

1. (a) Define Laplace transforms, and If L { f(t) } = f(s) and g(t) is a function defined as

{

0, O<t<a

g(t) = f(t-a), t>a then prove that L{g(t)} = e-aSf(s)

, 1 1 -1 0. I
. 4 4 -3 1

(b) Determinethe value of b such that the rank of A is 3 where A =I b 2 2 2

9 9 b 3
(-~

au aU--
ax iJy

(c) If w = f(z) is analytic then show that If' (z) 12.=
CJv ov--
oX oy

1

(d) Express f(x) = 2 (n - x) in a Fourier series with period 2n to be valid in the

interval (0, 2n).

2. (a) Find
(1) L { ( JI I ~r }

(2) L {e2t sin4 t }

r:-
(b) Find the Fourier series of f(x) =X2, 0 < X < 4 and hence deduce that -

1 1 1 n2
2 + "2" +"2" + =-1 2 3 6

" (c) Determine P such that the function f(z) = .:!.log (X2 + y2 ) + i tan --'1px is analytic.2 y~.

(d) Using row transformations find the inverse of the matrix
f

2 3 4

1

A= 4 3 1
1 2 4
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3. (a) Using Laplace transforms show that e

0

sinht sint dt = 2:. .
t 8

5

(b) Reduce the matrix A =

1 2 -2 3 1

1 3 -2 3 0

24-364

1 1 -1 4 6

5

to the normal form and hence find its rank.
(c) Find the Fourier series expansion of the function-

f (x) = 7t x, 0 ~ x ~ 1
= 7t (2 - x) I 1 ~ x ~ 2

(d) If f(z) = u + iv be analytic function of z = x + iy, and u - v = (x - y) (X2 + 4xy + y2) 5

then find f(z). [TURN OVER

5
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4. (a) Find non-singular matrix P and~Q so that PAQ is a normal form where

(c) If U = A ( 1 + cos e ) then find V so that u + iv is analytical.
(d) Obtain half range sine series for f(x}.

. where f(x) = mx, 0.$ x .$ n/2

1t

= m ( 1t - x), 2:S; x :s;1t .

2z+ 3
5. ,(a), Show that the transformation w = z - 4 maps the circle X2+ y2 - 4x = 0 into the

S.t. line 4u + 3 = 0.

(b) Use convolution theorem to find L-1

{
(s + 2)2 2

}

'

(S2 + 4s + 8 )

r

-4 -3 -2

1

(c) If the matrix A = .:.'1 ° 1.. then show that adj A is symmetric.
234

x x x- - -- -

(d) Show that the set of functions e 2 ,e 2 ( 1 - x ) ,e 2

over ( 0, <X) ).
(2 - 4x + X2) are orthogonal

..

6. (a) Find the Bilinear transformation which maps the points. 1, i, - 1 of z-plane onto
i, 0, - i of w-plane and find the fixed pt's of this transformation.

(b) If A is non-singular matrix of order n, prove that-
(1) A (adj A) = (adj A) A = 1 A 1 In (2) I adj A I = I A In- 1

(C) Obtain complex form of Fourier series for f(x) .=cos h 3x + sin h3x in ( - 3, ~).

(d) Solve d2; + 2 dy +5y =e-t sin t with y(o) = ° and i (0) = 1by Laplace transformdt dt
method.

T

7. (a) If f(t) is a periodic function of period T, show that L { f(t)} = 1 ;-8T f e- st f(t) dt.
0

(

a2 a2

J

.

(b) If u is a regular function, then prove that- ,ax2 + ay2. I f'(z) 12= 4 1f'(Z) 12.

(c) Test the consistency of following system of equation and solve them if possible-
6x + y + z = - 4 .

2x - 3y - z = °
- x - 7y - 2z = 7.

(d) Expand f(x) = a (1 -7 ) in the ;a~ge (0, I) in a half range cosine series.
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r 2 1 -3 -61

\. A = 3 -3 1 2

1 1 1 2

".,

(b) Find (1) L-1 { S2 2}
(2)

L-1 { S + 29 }(S2+ a2 ) ( s + 4 )( S2+ 9 )


