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f{.I:i. l ) Question No. 1 is compulsory.
2) Answer any Three from remaining
3) Figures to the right indicate hrll marks

1. a) Verify Laplace equation for u - (. . 9 cos 0 .

b) Find Laplace transf-orm cf f (r) - e-3t sinhZt .cos3t.

c) Obtain Fourier series for f (*) - x in (--n,n).

d) Evalu arc !, lzl dz where C is the left half of unit circle

to z - t.

[Total rnarks: 80]

lzl-t frornz--i

2.a) Obtain the Taylor's and Laurent series which represent the flinciion

f (z) : ,- ',!r'- 
=..in 

the regions, i) I ,1.1 ii) 1.1 ,1.2
(z-t)(z-z)

Obtain Complex form of Fourier series for f (x) = sin hx in (-n,n)

{Jsing Laplace transform, solve the ditferential equation:

* + 2x = sinofi.rvith x(0) - L.dt

3. a) Using Bender -schmidt method, solv ,# - # - 0, subject to the conditions,

u(O,f) = 0,u(4,t) = 0,u(x,0) = x2(!6 - x2; takingh:1, for 3 minutes.

b) Find the bilinear transformation which maps the points z = 1,i, -1 into the
points w = 0,1,oo.
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b)

c)

c) Obtain half range Fourier sine series for f (x, :{2 
- x, :r;2;

Hence, prove that -
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qE, C {Ytedtoni.*} J Cs e/rn S-\ ( cBS +s )
a) Find the orthogonal trajectory of the
b) Using Convolution theorem, find the
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4. family of cule s 2x - x3 * 3xyz : c 6
inverse Laplace transfomt of, 6

1,

F(s)
s(s2 + 16)

c) Find the Fourier series for f (r) - xlxl in (-1, 1).

5. a) Solve by Cr"ank -Nlicholson sirnplified tbnrrula # -# = o, 6

u{a,f) = 0, u(4,t) = a,u(x,O) : itt6 - xz)taking h: I fbr 2-tirne steps.

b) Find the image of the circle lzl = 4 in the z-plane under the transformation
w - z * 3i. Draw the sketch.

c) Find the analytic ftinction f (z) u*ivif
cosx*slnx-s-tu-v 2cosx-s!-s-!

wrren f (:) - o

6. a) Using Residue theorem, evaluate,

2r

I
0

d0

5-3cos I

b) IJsing Laplace transform, evaluate f* cosat-cost:t 
o' Jo t

c) Determine the solution of one-dirnensional heat equat

tlre boundary conditions u(0, f) : 0,u(l,f) = A, u(x,
being the length of the rod.

t.

' ou 'ozurorr T = c' dA under

0) = x,(o < x < l),t
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