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SECTION-B
3. (a) State and prove Cauchy's inequality.

(b) Ifw=f(z) represents a conformed transformation of

a domain D in the z-plane into a domain D' of the

w-plane then show that fez) is an analytic function

ofz in D'.

(b) State and prove Cauchy'S integral formula for first

order derivative.

SECTION-A
1. Find a necessary and sufficient condition for a complex

valued function to be analytic.

2. (a) Define complex line integral. Evaluate the integral

[+3iZ2dz .
-z-:

Note :-Attempt five questions in all, selecting at least
one from each Section. All questions carry equal
marks.
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4. (a) Find the bilinear transformation which maps

z =1, i,-l respectively onto w = i, 0, -i. Also for

this transformation find the images of I z lsI.

(b) Show that the circle of convergence of the power
co

series fez) = Lz'" is a natural boundary.
n=O

SECTION-C

5. (a) State and prove Toylor's theorem.

(b) State and prove Maximum modulus principle.

6. (a) Iff(z) is analytic within and on a closed contour C

except at a finite number of poles and is not zero on

1 ff'(z)
C then show that N - P = 21ti fez) dz, where N

c
is the number of zero and P is the number of poles
inside c.

(b) Apply Rouche's theorem to determine the number
of roots of the equation Z8 -4z5 + Z2 -1 =0 that lie
inside the circle I z I = 1.
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(b) Prove that cof logx dx = 2:., using as a contour a
o (l+x2)2 4

large semicircle in the upper half plane indented at
the origin.

COf dx 1t
8. (a) Show by contour integration that -1--2 ="2 .

o +x

11 d.f..
(b) Evaluate f a 't' •

o a2 + sin? ~

at z = 00.

3

(a) Define residue at infinity.Find the residue of ~
z -1

7.

SECTION-D
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