Q. P. Code: 24392
(3 Hours) [Total Marks: 80]
N.B. : 1) Question No. 1 is Compulsory.
2) Answer any THREE questions from Q.2 to Q.6.
3) Figures to the right indicate full marks.
[ \f'f:ﬁ
Q 1. a) Evaluate the Laplace transform of sinh{;}sin{fﬂ -y (5]

s =

b) Determine the constants a,b,c,d so that the function f(2)= -y +axy _;.__/)_1,5’3 +_;i'(:'cruf1' + nhjv+_1f: )

is analytic. 5]
¢) Find a unit normal to the surface x}'322 =4 atthe point (-1,-1, 2). 4 | [5]
d) Obtain half range sine series for f(x)=x, Q< x<2. | | (5]
Q2. a) lfu=e’"(xcos2y—ysin2y)then find analytic functionn./ () by .'Milne Thomson Method (6]
b) Find the Fourier series for f(x) =9—x* , =3 < xaad (6]
c) Find the Laplace transform of the following
) L[] +sint] i) L_Si'-}? A } D (8]

=
Q 3. a) Prove that./, ,(x) = ,,; SIN ¥ 6]
X, -

W 5
(s +2) 1] 6]

b) Evaluate inverse Laplace transform using Convolution Theorem L L 454 8)
0 e I

¢) Show that F = ye"&osz i +xe™ cosz j —e" sinz k is irrotational vector field. Find ¢ if

F = V¢ dnd.also evaluate J‘I?.dr_' along a curve joining the points P(0,0,0) and Q(-1,2, 7). (8]

Q 4 a) Find the Fouriertransform of /(1) = al 6]
b) Show that the function £ (x) =1, f;(x) = x are orthogonal on (—1,1) and determine the
{:n.nstant A & B so that functions f,(x) =1+ Ax+ Bx’ is orthogonal to both f () and
[6]

f;(.?f) on that interval.
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Q. P. Code: 24392

¢) Find bilinear transformation which maps the points z2=1, i,-1 onto the points w=i, 0,-1 hence

find the image of |z| <1 on to w plane find invariant points of this transformation (8]

Q 5 a) solve Using the Laplace transform the following system of equations

dX dY

— =2X-3Y,.— =Y -2X where X(0)=8. Y{0)y=3.
di dr

(6

b) Find Complex form of the Fourier series for f(x)=¢" in =T <x < where ‘3’|

;z_ ] _] )H
real constant. Hence deduce that = [

asinhar = n +a°

c) Verify Green’s Theorem in the plane for f(lr: ~8y° Ydx+(4v—6

the boundary of the region defined by v = x” and ¥ [8]

Q 6. a) Prove that f” (x)=J, ,(x)— 24.0%) + .. (%) (6]

b) Find the map of the line x-y=1 by transformation

[6]

c) Evaluate .l.J. F .d5 where F=4xi -2_1»': ; + ere S is the region bounded by
ks

ce theorem . 18]
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