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(1) Question No. 1 is compulsory.

(2) Attempt any four out of remaining six questions.

(3) Figures to the right indicate full marks.

(4) Make suitable assumptions it required and justify the same.

Find the orthogonal trajectory of the family of curves Xy xy® =¢
Find the Laplace transform of —
0 S a2 cos/t
iy sin i Y
) (i) N

" 1 11
Show that [diag(a B ,r)] 1 :diag(—&—,g,:\) fapy = 0.
, v

Hef{oe) =t x2 for =1 < x < 1 obtain Fourier series of f(x) in (-1, 1).

Find the Fourier series for the function 'f()():%_xil in {(~x, ) and hence deduce

n? 11

th- ,,,.»-:;:'%-—“—;' +—""+ .....
at 8 *3‘& =2

(b) Show that u = cosx coshy is a harmonic function. Eind its harmonic conjugate

- ()

and corresponding analytic function.

. F=0oisi2m n |
Determine , m, N and find A1 it A= /
/

m -Nn Eis orthogonal.

| — n
L

3. (a) Show that §i0g 2dz = 2ni where C is the unit circle in the Z plane.

o~

(b) Using Convolution Theorm, find the inverse Laplace transform of —

(c)

Show that the set of function cosnx is orthogonal function in (0, 2m).

4. (a) Find the Fourier series for the function f(x) = xin (-m, ) and hence deduce

(o)

()

1- 1 1 T
that 1- =+ =-—5+- = —
3- 5 .7 4

1 - oy
Find an analytic function whose real part is 5 k}g()(‘Z + y‘). Also find its imaginary

part using Milne Thompson's method.
o ' s+2

Using partial fraction method find the inverse Laplace transform of 5.2'.(5 +3\'
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Iff(x) = ¢y ¢,(x) + ¢, ¢,(x) + C3 ¢5(Xx) where c,, ¢,, c, are constant and 6y, &, and ¢,

b
2 2 2 #9
are orthonormal sets of function on (a, b). Then show that J. [f(x)] dx =Cf +C5 +C3

a

Find the adjoint of the coefficient matrix of the following system and determine
its inverse matrix. Hence solve the system —

X+y+Z=aqa ;

X+2y+3z=§

2x + 3y + 8z =y

n
Expand a function cosz in a Taylor’s series about z = e

[ 1 1]
if A —i’ 1 -1 , find two matrices P and Q such that PAQ is in normal form.
13 1 1] |

Evaluate the following using Cauchy Residue Theorem —
() ) Z 3 =392 wherecis |z]|=1

(i) | coseczdz where C is |z|=1
Prove that necessary and sufficient condition for a square matrix A to possess

the inverse is that A= 0.

Solve: 2x -y +3z=0
3X+2y+z=0
X—4y + 5z =0 _
Find the Laplace transform of —
(i) e sind (i) sin* (iii) (tsinh,t)?
Solve the equation by Laplace transform method —

given x(0) = 1, x'(0) = =2




