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: (1) Question No. 1 is compulsory.
(2) Attempt any. four out of remaining six questions. ‘
(3) Answers to the questions should be grouped and written together.

. e :
1. (a) Use Laplace transforms to find o if -[0 e 2t sin(t + a) cos(t — o) dt = % 20

(b) Determine Fourier series for f(x)=|x|in[-1,1].

: 1
(c) Find the map of real axis in z plane under the transformaiton w = m
(d) Show that the matrix A
J2s S8 6
o A
T 21 iJ2 =2 0 | iz unithary Also wiite A L.
| 0 i 2
2. (a) If A is non singular square matrix of order n. Prove that— : : 6
() ladh Al = 1AF %

(i) adj(adjA)=|AP-2 A.

: X JEx . Smx
(b) Show that the set up of functions {S 2L sin g Sin oL } is orthogonal over [0, L] and 6

construct corresponding set of orthonormal functions.

t
: ok e'3‘jtsin2tdt .
(c) Find (i) { b } 8
sint sin5t
(ii) L{ —} 1
¥ : t
3. (a) Obtain half range sine series for f(x) = mx — x? in [0, 7] and use Parseval’s identity to deduce that— 6
A1 Vvoua
FrEt et =

(b) Find a Bilinear transformation which maps the points 0, i, — 2i of z plane onto the points —4i,, 0 6
respectively of w plane. Also find the fixed points of the transformation.

(c¢) Find— L“{itan*' “a} & ok ' 8
: 5 b
1] o2 ; 1 :
s +8s+25
4. (a) Determine Non singular Matrices P and Q such that PAQ is in the normal form. 6
F o '

A=|5 1 4 =2
1 -4 11 -19



4. (a) Determine Non singular Matrices P and Q such that PAQ is in the normal form. 6

3 2 =1 5
A=l 5 1 4 <1
1 -4 11 -19
2 2 :
d|f(z) o|f(z G
(b) If f(z) = u + iv is analytic function show that [%:I i l:'la—;),:’ — | f'(x) '2 - 6
(c) Determine Fourier series for f(x) = x sin x in [ - n, © ] and deduce that— _ 8
-2 1 1 1 1 :

4 L. 3% 57 % .
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(b)

(c)

(b)

(c)

(b)

(c)

1
(s+3)(s2 +2s+2)

Find L-! by convolution Theorem L'

Find an analytic function f(z) = u + iv using Milne Thomson method:

sin 2x

u+v= 2
cosh2y — cos2x

State True or False with proper justification.
(i) Skew symmetric matrix of odd order is singular.

i
(i) If A = [aij]; , ; where aij = “j'then rank of A is 3.

Find the value of A for which the following system of equations have non zero solution. Solve the

equation—
X+ Iy 3= AX
STy +ilz=Ay
2x + 3y +z= Az
If f(t) is periodic function with period 2a, defined byﬂ

f(t) = 1 0<t<a
=1 a<t=2a
: 1 a’
Prove that L{F®} = gtanh 5}

Prove the following—
(i) If f(z) and f(Z) are both Analytic functions then f(z) is a constant function.

1
(i) The image of rectangular hyperbola x* — y2 = | under the transformation w = I is the

Leminiscate p? = cos 2¢.

Express the function f(x) = e * as Fourier sine integral where x > 0 and prove that—

J‘moos};{dlz—_ne_x'
o 1+ A 2

Find the inverses of—

Fal-4 e e
A= 0"1-aland B=| b 0
o Qb

and hence find the inverse of—

1+ab a 0
C= b I+ab a
0 b 1

Solve the differential Equation using Laplace transforms.

2 0)=1
dy+ A y(0)

& 4 y'(0) =0



