“Z- seam) fer Nt m |  exTe & INST

=

N.B. (1) Question No.1 is-compulsory.
(2) Attempt any three questions out of the remaining ﬂve 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 ) . 5

Using laplace transform solve the following differential equation with g}wam

condition di'f + y =t, given that y(0)= 1& y (0)= 0 5

If A= ‘?(xy + yz +zx), find V- Aand VxA 5

If L[7,(¢)]= m. prove that je"“r J,o(41) dt =3/500 o 5 6
5 -

F‘md the directional derivative of ¢ = syt 4zt at .ati] -2 1) in the direction of
AB where B is (2,6, -1) Also find the maxnmum twectiﬁnal derivative of ¢
at (1 ) i ¥ 6
Find the Fourier series expansion for f(x) —_-_f_ﬂ.’-:e_xf-,-zfmﬁﬁ; 2}

. . 1.1 |

Hence deduce that — = — +— +—-m~-"l‘:-‘~_ : _I -' 8
6 17 28 3 o
Prove that sz(x): —smx . B 4 B
X Ay, 9
Using Green's theorem Evaluaia J (21: —~ 3 )a’.arér(:r:j +y2)dy where ‘c’ is the
<
boundary of the surface em r::sed byt{;e lines x=0,y=0,x=2, y=2. 6
i) Find Lapla«::e Trau_sﬁai'_m df;gg 7 u sin3u du
o
ii) Find the Lapfme tFaan-::rrm of %[Eﬂ) 8
t {

Obtain comp‘é’%& [Drm of Fourier series for the functions f(x)=sinax in (-=n)

whera a ;s NOL an nteger. G
Find the analyﬁt function whose imaginary partis v= —; —+cosh y-cosx 6
i Vv
Rind: lnvai'se Laplace Transform of following
R N ” 1
& |'|L I i [ Y S
N5+ 3 g
Ebtam half- range cosine series for f(x)=x(2-x) in 0<x<2 6
Pruve that F = — is both irrotational and solenoidal 6

.?'

4

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

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

(a) Evaluate by Stoke's theorem J(x ydx+xy’ dy) where C is the square in the xy-
c

plane with vertices (1,0), (0.1).(—1,0),and (0,—1) . O
(b) Find the bilinear transformation, which maps the points z = -1, 1, o onto the pCintS,
w=—i,~1,1. R 5

2

Y
(c) Show that the general solution of o x? + 49‘?2)’ =0 is

y = J; [A Jm(xz)-l- B J_m(xz]] where A and B are constanfs 8
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Correction : @
Q.3. (c¢) (i) Find Laplace Transform of

| O
e ' [ wsin 3u du b
)
-"'"}
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