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N.B. (1) Question No.1 is-compulsory. . Lo
(2) Attempt any three questions out of the remalnlng fIVE questions.
(3) Figures to right indicate full marks.
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Prove that f(z)= x* — y* + 2ixy is analytic and-find f"(z)

Find the Fourier series expansion for f(x)={ x|, in (-7, 7)

Using laplace transform solve the following differential equation with given
2

d’y

condition ——5-+y =1, given that y(0)=1& y'(0)=0 5
IfZ=V(xy+-yz+zx),ﬁndV-ZandeZ 5
If L[J, ()= \/_1._ , prove that. J’e-“r Jo(ar)ar =3 rsoo' : ' 6

Find the directional derivative of ¢ = x* +y*+z* *at 4 (1, -2,1) in the direction of

AB where B is (2,6, 1) Also find the maxamum directional derivative of ¢

at (1,-2,1). . 6
Find the Fourier series expansion for f (x) 4--5%,in(0,2)
2
Hence deduce that Z— = li’ + 51? 31—2 Creee 8
24 . '
Prove that Juz(x)= — sinx . 6
X

'Using Green's theorem evaluats J (2x? - y? )ax + (x? +y?)dy where ‘¢’ is the

C
boundary of the surface enciosed by the _lines x=0,y=0,x=2,y=2. 6

i) Find Laplace Transfcim of e*’ttj’ u sin3u du

Q

i) Find the Laplace transform of g?(_l - ";’32‘ ) 5

Obtain comp'ex form of Fourier series for the functions f (x) =sinax in (— 7, zr),
where a is not an integer.

Find the analytic function whose imaginary partis v= 5+ cosh y-cosx B
x4y

Find inverse Laplace Transform of following

. s +a* ] 1

i log i) ——— 8
[\)s+b ) s*(s-1)

Obtain half-range cosine series for f(x) =x(2-x)in 0<x<2 6

Prove that F = is both irrotational and solenondal ' 6

r :

a

Show that the function u = sin x cosh y +2cos x sinh y + x* — p? + 4xp satisfies

: [TURN OVER
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Laplace’s equation and find it corresponding analytic function

6 (a) Evaluate by Stoke's theorem I(xydx +xy’ a'y) where C is the square in the xy-
c
plane with vertices (1,0), (0.1). (—1.0),and (0,—1) 3
(b) Find the bilinear transformation, which maps the points z = -1, 1, w onto the pcinis
w=—i,—1,1. 6
d’y
()  Show that the general solution of ——3+ 4x’y=0 js
y= Jx [A J’m(xz)+ B J_”‘,(x2 )} where A and B are constants 8
-
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Q.3. (c) (i) Find Laplace Transform of

!

e_“J' u sin 3u du

0
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