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PART A
(Answer ALL questions) :
(8 x5=40)
f(z)=2",n any positive integer, show that f(z)is analytic and hence find its '

derivative.
Show that the transformation w=z’maps the circle |z—1|=1 into the cardioid

P =2{1+cosg).
22 +z+1
(z~-1)2 (z+2) .

Evaluate Itan zdz, ¢ is the circle izi =2.

Find the poles and residues of f(z)=

4
Form the partial differential equation by eliminating the function

f(x+y~i-z,x2 +y? +z2)=0.

Solve the partial differential equation 3*p —xyg = x(z-2 y) .
Derive one dimensional heat equation.

Using method of separation of variables solve % = 2%+u, u(x,0)= 6e73%.

PART B
(4 x 15=60)

? & :
If f(z)is analytic show that | —+— Iogl f (z)l =0 (N

& oy ST
Show that V = ¢* (xcos y—ysin y) is harmonic function. Find the analytic function (8)
f () for which ¥ is the imaginary part.

OR

Find the image of the region bounded by the lines x— y <z and x+y >z under the 6)
mapping w=1/z.
Find the bilinear transformation which maps the points z =,i,0 onto w=o0,i,o. “)
Explain the transformation w = sin z. ' . o)
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dz, where ¢ is

zZ
Evaluate
;[ 22 -1

i =12
() |z-1=1/2
(i) |d=2
2z
Evaluate I using contour integration. . .;{

0 (5—30039)2
' OR i

Expand f(z)=-——>—— as Laurent’s series in

-
(z-1)(z-2)

0 |4<1
(i 1<|g<2
(i) 0<|z-1<1

%t x*dx :
Evaluate J. using contour integration.

Solve
O Aol e Yamsl ]
() pP+gi=x+y
i) z=—tis |

P q
OR

Solve
@ (D’-2D°D)z="
2
(i) (D3—4D2D'+4DD' )z=sin(3x+2y)
2

- (i) x? P’ +y2q2 =z

Derive D-Alembert’s solution of one dimensional wave equation. ~
A string is stretched and fastened to two points / apart. Motion is started by
displacing the string in the form y=a sm[—’—rl—{) from which it is released at time

t=0. Show that the displacement of any point at a distance x from one end at

time ¢is given by y(x,¢)=a sin (gli) cos (ﬂTaj

! OR
Obtain the solution of 2 dimensional Laplace equation.
An insulated rod of length / has its ends 4 and B maintained at 0°C and 100°C
respectively until steady state conditions prevail. If B suddenly reduced to 0°C and
maintained at 0°C, find the temperature at a distance x from A4 at time ¢.

* kXK

©)

©®

€)

©

(3x5=15)

(3x5=15)

&)
(10)

(%)
(10)



