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PART - A
(10 x 2 =20 Marks)

I Verify whether f(z)== is analytic or not?
z-1

« 2. Find the invariant points of the transformation w = oL
3. Evaluate: S idz, where C is the circle |z] = 1.

State Cauchy’s Residue theorem.
State Dirichlet’s conditions for Fourier series.
Determine the value of 4, in the Fourier series expansion of

SIS

S(x)=x"in -r<x<rx,

Find the Fourier cosine transform of f(x)= e (a>0).

B

. Define Fourier transform pair,
9. Form a p.d.e by eliminating the arbitrary constants a and b from
z = ax? + by?
10. Classify the p.d.e 3u,, + 101y + 31y, = 0.
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b)

)
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and hence deduce that sum of —1; + —1; + —12 +=—
12 22 3

i.
ii.

PART -B
(5 x 16 = 80 Marks)

If f(2) is an analytic function of z, prove that

9? 92 . 2 /
(Z+Z)Ir@Pk =4 @) (8)
Show that %log(x1+y:) is harmonic. Determine the analytic
function. Find also its Conjugate 8)

(OR)
Find the bilinear transformation which maps the points
z=0,1,% intow = i,1,—Ii respectively. (8)
Find the image of |z—2i| =2 under the transformation
1
w = ; . (8)
Evaluate: f, ——————dz where c is the circle
{z=1)(z-2)*
lz—-2| = % , by using Cauchy’s integral formula. (8)
1 , . Sy
Expand f(z) = e S Laurent’s series valid in the
region 1 < [z] <3 (8)
(OR)
Using contour integration , evaluate fzni 8)
g g ks 0 2+cosd

sin=® +cos =’

Evaluatej(m}f:, where ¢ is |Z| =3, 8)
¢ : "

Find the Fourier series for the function f(x) = x(2m — x) in (0,2m)

2

6
(OR)

Find the half range sine series of f(x) = Ix —x%in(0,1) (8)

Find the Fourier series upto second harmonic for the following

data: (8)
| x |0 Z (2_71’ T ‘ id ~5£ 2r
3] 3 1 3 |3
[y [10]14]19 [17]15 [12 [1.0




14. a) . I-|x| ifx<1
Find the Fourier transform of f(x)= ]
0 if>1
and hence evaluate
. o (sintt
i. fo ( — ) dt
N
.. 0 fsint
11. fO (T) dt
(OR)
b) i Prove that e*? is a self-reciprocal under Fourier
transform (8)

il.  Use transform method to evaluate fom .(}Tag??ﬁfﬁ' (8)
15. a) A tightly stretched string with fixed end points x = 0 and x = / s
initially in a position given by y(x,0) = K(lx-x).1t is released from
rest from this position. Find the expression for the displacement at
any time‘t”.
(OR)

b) A rod 30 cm long has its ends A and B kept at 20° and 80
respectively until steady state conditions prevail.The temperature
at each end is then suddenly reduced to 0° and kept so. Find the
resulting temperature function u (x,t) takingx = O at A,
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