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Note: 1. Questions No. I is compulsory

2. Attempt any 3 Questions from the remaining questions''

3. Figures to the right indicate carries full marks'

Que. 1 a. Find Laplace transform of e-ttcosTt'sin4t

b. Find Fourier expansion for (x) : I x I in (-rc'n

c. Prove tt',ut F - + is solenoidal'

d. If f(z) - (t2 cos20 + irz sinpO) is antlytic ano p'

Que.2 a. Prove that u=e2'cos2y is harmonic funption, hence find

harmon ic conjugate orthogonal

b. By using convolution theorem,'find'1he inversalaplace Trahsform,of -.
s . . . ,. '_-:---.-;-

(s2 +4;(sz +9)

c. Find Fourier series for -f (i): xsinx in (o'ztt)

Que.3a.Provethatavectorfie1dFis.givenbY'.'].
F = (ystnz.'-sinx){,*,(x itn'z +;Zyz\il+ (iycosz,;1 yz)k 1s irrotational,

:

hence find iti scalar Potential'': '

6

B

sin 2x

cosh 2y + cos 2x

6

6

- 've v"+2y'+5y = e-t sin t ;y(0):0,y'(0): Ic. By using Laplace transtorm, sol' - r ' J

. " .

Que.4 a. Prove that Jrlr(x) = ,la stix
I

b, Evaluate lr.a; where p = (2x - y)i-yzzi - yzzk , where C isthe
J':::'._.,: l,i:

boundary of thi sufface of hemisphgre iz + y' + zz = a2lying above
t'

the xY - Plane.

^ _ ^r . (s+l)e_o. ii. ltonf"*2.j
c; Find inverse Laplace Transform of i' F;; s -\ s -t )

b. Find analytic firnction (z) , whtls:e real part'is'-* =
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Que 5 a. Show that the functions { sin x , sin 3x , sin 5x } are orthogonal

in[0 , ? ] and find the corresponding set of orthonormal"fupctions-"z
tion w=l the circte ("-3)2 *'y2 =2

z
a^

circle is mapped to the circle tr-il' *u' =47' 49

c. Verif Green's Theorem in the plane for, f (xz - y)dx + (Zyz + x)dy around ::

d.

Que 6 a. By using Laplace transform, evaluate l" 
t*t t at l

r. 
to 

' ,,' ". ''-t'','-.

b. Find a bilinear transformation which rnapS z=1, i, ll into w-'qi, -0o

and hence find the fixed points

feo- x(0
c. Find the Fourier integral representation of (x) = 

1"-*. x ) 0l!

T cos }"x rE
andhenceS.T. I n dh= - e *- ;x>0,a>0

ix.l + a' '2a

6

8

cl.s\ r< fug< .ogiofi*tl 
WL_,-
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