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N.B. :(1) Question no. 1 is compulsory.
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(2) Attempt any three questions out of the remaining five questions. [f\.
(3) Figures to right indicate Full marks.

Prove that real and imaginary parts of an analytic function F(z) = u +dv
harmonic function.

Find fourier series for f(x) = [sinx| in (-IT,T1). @ 5
t ; 5
Find the Laplace transform of J. ue™" sin4udu
= A A A — | | 5
If F=xye™i+xy’cosz j+x’cosxyk, find divF andeurlF -
Using Laplace transform, solve :— ; ; ' 6

(6% +30+2)y = e sint where y(0) =0, y/(0) = 0.

Find the directional derivative of g= X*ycosz at (1, 2, %) in the direction of 6

a=2i+3j+2k

Find the fouries series expansion for F(x)=+/1-cosx in (0, 2IT), Hence deduce

1 1

provehe Y )= { S 6

= =

: . . 2 3
Evaluate by green’s theorem, g(x ydx +y"dy ) Where C is the closed path formed 6

byy=x,y=x’

cosbt —cosat 4

(i) Find Laplace transform of -

TURNOVER



Ash5-D:\Data-45

Con. 7885-GX-12071-13. 2

4. (a)

(b)

5. (a)

(b)

(c)

6. (a)

(b)

()9

“Prové that [J,(x)dx =

a
(ii) Find Laplace transform of :— :

£ .3
dt
Show that the set of functions {sinx,sin3x.....} OR

{sin(2n+1)x:n=0,1,2,.......; is orthogonal over 10%] Hence construct
orthonormal set of functions.

Find the imaginary part whose real part is u = x* —3xy® + 3x* - 3y” +1
Find inverse Laplace transform of :-
- s+ 4
uy =R s*+9

s
(i) (si + 4) (51 +-9)

Obtain half range sine series for f(x) =x*in 0 <x <3.

A vector field F is givenby F_ (2 _ Yz)*; +(y2-2x)j + (2 — xy )k 18 irrotational
and Hence find scalar point function.$ _sﬁeh,_fhat F=V¢

Show that the function V = e"(xsiny + ycosy) satisfies Laplace equation and
find its corresponding analytic function and its harmonic conjugate.

By using stoke’s theorem, evaluate f[(xz +y )i“‘ ("11 -y’ )J-]-d; where ‘C’is the
| | !
boundary of the region enclosed by circles x> +y?* =4, x* + y* = 16,

3=% ihecirole |2 = 1 in the z-pl
47-9 € CIIrcle in the z—planec

is transformed into a circle of unity in the w—plane.

Show that undetﬂla transformation W=

'ZJI(X)_

1,(x).
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