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Section -A
1. Attempt all questions 2x8=16

(a) Find thc valuc of thc integral

fj*'{**y+ixz)rlz
along the straight line from z = 0 to z - 1.1 i

(b) Evaluat" *f, La, if c isz-2

(i) thc circlc lzl - 3

(ii) the circle lzl - t.
(c) Dctcrminc thc numbcr of roots of the equation zB - 425 + zz - '1 = 0 that lie inside the circle

lzl-L.
(d) Find Laurent series about the indicated singularity of the function # | z : -2 .

(e) Find the rcsitlue of the function # at its pole in the finite plane.

(f) Define Mittag-Leffler's expansion theorem.

(g) Wlrat do you mean by bilinear or fractional transformation?

(h) Find the fixcd points of thc transformation uy - 
3!'!! 
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Section-B
2. Attempt any two of the following: 6x2:12

(a) If for all z inthe entire complex plane (i) f (z) is analytic and (ii) f (z) is hounded i.e.

lf Q)l 3 M for some const ant M , then show that f (2.) mrrst he a constant.

ft) If f (-z\ is analytic inside and on a circle C with centre at'e'and radius ur',then prove

that i @') is the mean ot the r, alues ot I lz ) on C' i.e.

f(a)= : ['" f(u * r e'a ) ttg' '2vlo / \

(c1 If f (z) is cuntinuous il a simply connec[ed region and if [, f {r) tlz = 0 around every

closed contour in R, then show that f (z) is analytic in R.
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3. Attempt any two of the following: 7x2=14
(a) Let f (z) be analytic within and on a simple closed curve C except for a finite number of

poles inside C , then show that

1d rydz:N-p
Zni J, f (z) ---

w-here N and P are respectively the number of zeros and number of poles of f (z) inside C

(b) If a ) e, use Rouche's theorem to prove that the equation ez : azn has n roots inside
the circle lzl = t.

(c) If f (z) is analytic inside a circle C with centre at'a' , then prove that for all z inside C,

f (z) = Iff=o an(z - a)" where an

4. Attempt any two of the following:
(a) Apply calculus of residues to evaluate

{: #d'o where a > o
(b) BV the method of contour integration, prove that

Tte-*or@ COS ITLX -

Jo xa* d'x
2a

where m>0, a)0

f"(a)
n!

7x2=11

7x2=14

And hence deduce that Ios ffia* - Ir-" .

(c) By integrating { arcnga suitable path, show that" tlZ e - - - r

f*cosx f-sinx E
J, ^lio*=)o fidx:tr1

5. Attempt any two of the following
(a) Discuss the transformation

i(1.-z)w=
L+z

and showthat it transforms the circle lzl - t into the real axis of the w-plane and the interior

of the circle lzl < L into the upper half of the w-plane.

(b) Define cross-ratio. Show that the cross-ratio remains invariant under a bilinear
transformation.

(c) Inthetransformation , -*,showthathalfof w-planegiven byv>0corresponds
L+W-

to the circle lzl < L in z plane.
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