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Instruction: (1) All questions are compulsory. ’
{2) Write answer of each section in separate answer books.
{3) Figures to the right indicate marks of questions.

A N Section — I .
Question-1  Attempt the following. ‘_ ) (12)
(A) Provethat: (1)L {sinat}=— - =G0 - (2) L :
s“+a a
(B) State convolution theorem and using it evaluate: T {E’Z@
(©) If L{f()}= f(s), provethat L{i".f ()} = (»1)My
- OR (12)
(A) Deﬁne unit step function. Transfer the functxo@ & in to unit step

function and find its Ldpiace transform.
@) Express the function fix)=1 ; a Fourier integral and hence show that
% A.sin Ax h Q
di=2e" if o> Iy
IAZ R e

) : at)
= [L{f(®)}ds , hence find L{l“e }

- t

© If L{f 0} = f(s),

Question-2  Attempt the following, .. -

(A) Find a Fourier seri jon to represent a function fix)=x-x?; -x<x<n 04

> 3 ) — 3 =w<x<0 04)
(B) Obtain a»Foﬁi o represent a function defined by f(x) = { S0 vy
. Tl
Hence deduce that A RS
A RN ma _ :
¢ 8( sinx sin3x sinSx (©3)
(C) Show,that < 7 , the sine series for x(z-x) is ——( = + = -+ 3 e )
e 3
Question-2 OR ;
e e
( Fourier series to represent a function f(x) defined by f(x)= !
X
2"'1— Sis 12x22]
at for 0<x<2rn, 64)
Cigi o a’ a“ g 2a -]
—+ 4 —5——5Ccosx + CcoS2x+ ... p~q— = sinx + Sinlx+ ...
o {2 (a2+]2 0 e oS {a2+]‘ sinx oo sin |
(C) Find a Fourier cosine series to represent f{x)= z-x ; 0<x <7 (03)

12



Question-3  Attempt the any three, ' 12)

g - : : 3 1, x<1
(A) Find Fourier integral representation of the function ffx) = { 0-‘ ,lx,L / and hence evaluate
A s X

o0, {o.6]
- eSinA.cosix . sind
I —_ dA ad () — 41
o) J - mzc)J :
I @
Evaluate: (1) L{e' tcost D! { :
®) M) L{e! tcost) Dt

—~

iy

©) Use Laplace transform method to solve: —=+32 12,9 , Wh 0)=1,y"(0)=0
4 a g Y »(0) # »'(0)
(B) Use partial fraction method to evaluate [ {-———-]—~} '

(+D(s-1)°

. SECTION-Ii
Question-4 (12)

(A) Find the analytic function f(z) = u + iv for whi + = egcos y + siny).

(B) State Cauchy’s Theorem and evaluate 71;

(z -
Z2=2 Z : = v

© IFw=T(2)= T andw = T,(z) = = find T, (W) , T2 (w) and Ty
Question-4 (12)

(A) Find fixed points, normal form and degide th e of transformation for

_Sz+4
wRRT ;
(B) Discuss the analyticity of t’h = - and find its derivative.
(€) Evaluate jglzlz dz, around f uarewith vertices (0,0}, 00,0 .4, 1)and (0,1).
(1)

Question-5
(A) Form PDE by eliminati itrary function and constant from the equations,
(1) z=f(x%+y2) z = A - ePlsinpx
(B) Solve: x2(y — 2)p +y2(z q = z%(x — y) by method of multipliers.
(C) Form Partiw)if ial Equation from @ (x2 + y2 + 22 Ix + my + nz) = (
OR (11)

Question-5
(A) Solve Partial Differeftial Equation by method of separable variables

du Ju
A i o e A "SY
o 3u,w‘ u(x,0) = 3e e
dz
(B) Solve =z,8iventhatx = 0,z = ¢¥ and -a—)z-':e‘y.
Question-6 y three (12)
(A) ply ion of Parameter to solve (D% + 1)y = cosec x :

: d[ du
(B is cauchy sHomogeneous linear equation: u =r = [r EF} + ard
: (1) (D? + 4)y = e*sinx (2) (D?+5D+ 4)y = g2
d’y dy
2 o T
it ) i (X + 1) a +y = 2cosflog(1 + x)]
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