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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

1. a) Prove that the complex numbers z;, z, and

z5 represent vertices of an equilateral

triangle in Argand plane if
212+z%+z§—2122—z223—23z1=O. 5
b) Solve by Laplace transformation

t

y"(t)+2y'(t)+5y(t)=e "sint, given that

y(0)=0 and y'(0)=1. 5

2. a) Find an analytic function f(z)=u+
where u—v=(x—y)(x2+4xy+y2). 5

b) Using convolution theorem, show that

L—l{ (328f4)2}=%tcoth+%sin2t. 5

3. a) If p, q are two distinct finite fixed points of a

bilinear transformation then show that
the transformation can be written as

m—p=K[z—p)’ where K(#0,1)is a
0-qg z—q

constant. 5

b)  The function f(t) is defined as follows :

0, O<t<3
f(t)_{t—l, t>3

Find L{f(t)}. 5
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a) Let

3 3 3 3
x2—y2 +ix2+y2 , 2#0
flz)=9 X" +y x“+y
0, z=0
Verify whether f ( z ) is differentiable at
z = 0. Examine whether Cauchy-Riemann

equations are satisfied at z = 0. )
b) If L{f(t)}=f (s), then prove that
d" =
Lit"f ()} =(1)"——f(s),n=1,2,3, ...
s
5
Group - B
Answer any three questions. 6 x 3 =18

Find a bilinear transformation which transforms

the points z=0,0,1 into the points ©w=0, 1, .

Show also that it transforms

i) the real axis Imz =0 into Imw=0;

i)  the upper half plane Imz>0 into the
upper half plane Imw > 0 ;

iii)  the lower half plane Im z < 0 into the lower
half plane Imw< O .

If |cos(x+iy)| =1, then show that

cos2x+cosh2y=2.
lim z

a) Prove that PN O? does not exist. 2
b) Prove that the composition of two
continuous functions is continuous. 4

Find the following integral by Laplace
transformation :
[e 0]

j‘sinStdt
t
0
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9.

Prove that

-1 582+3 —ef —etcos2t+Setsinot.
(s=1)(s“ +2s+5) 2

10. Solve the following by Laplace transformation :
y" (t)-2y" (t)+y(t)=sint,
given that y(0)=y'(0)=y"(0)=0.
Group - C
Answer any four questions. 3x4=12
11. Show that the function f(z)=e? is nowhere
analytic in the complex plane.
12. Let f be analytic in a domain D and f'(z)=0
in D. Then show that fis a constant function.
13. Solve: (1+z)* =(1-2z)*.
14. Show that the function
u(x,y)=e* (xsiny—ycosy) is harmonic.
15. Find an analytic function f(z) by
Milne-Thomson method, given that
Re f(z)=u(x,y)=2x(1-y).
16. Find L{f(t)} if f(t)=(2-1)3.
17. State First shifting property and change of scale
property of Laplace transformation.
. eat -1
18. Find L{f(t)} when f(t)= FEE
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