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Instructions for Students: 1) Use of non_programmable calculator is allowedlo:aoAn4'16 llrcf\, zj ett questions are.omprl.ory

Attempt the following: (two marks each)

a) The power series l3-, "2, converges il
n=0

c)lz-lkJJ
D) l,_Ll<^li

A) lzls3
B) lzl<3

A) -l B)l
c) A continuous curve which

is called
A) Simple curve
B) Rectifiable curve

A) 2zi

e) The poles ofrhe function "f(r) = Y are at

b) Let c be the circre 121=] in rhe complex plane that is oriented in'2
the counter clockwise direction. The value of a for which

l( ,'*' *o )a,--o
l\z' -32 +l z -1 )

c)
does not have

D) -2
a point of self intersection Oz

C) Integral curve
D)'Close Curve

d) rrre vatue or fi2 
+2111 

dz ,where cis the circlel z ;= 1 ;g

B\ri OI!
2

^, \zn+ l)zr 
cos z

A, ---, n rs lnteger

B) t,-r

D)0

C) nt,n isinteger

D) T'n i'int"s"'
1) The number of zeros of z3 - 6z +g = 0 inside the ci,rc le I z l= V is 02

A)0 
' ' ' /2

B) I c)2
D)3



Q2 Attempt any two of the followirg: (ten marks each)

lf f (Z) = \a,(z - a)' have radius of convergence R > 0 . Then prove

that

series ln@-l)...(n- k +\)a,(z -a)'-k has

p

infinitely differentiable ot B(a; R, and further

1G)121 given ay f$) 121=\n(n-1)...(n-k +t)ane - a)"-k bas

radius ofconvergence R

(iii)for r>0: a-=1 S.tnt1o," n!'
b) Let (:la,b)xlc,dl -+ C be a continuous function and g:[c,d)-+Cby

b

g(f) = lOG,t)ds . Then prcve that (i) g is continuous. (ii) if !4 exists

and is a continuous function on la,b)xfc,d)then g is continuously

differentiabre and rfO =tl* O,

State and prove Cauchy theorem

Attempt any two of the following: (eight marks each)

Evaluate

a)

(i) 1 
z -3cos1 o,

J t ,\l
lz=rlz -n/2) "',t['fiu'

l0 col

l0 co2

co3

c03

co5

COI

c04

c05
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(i) for each &2lthe

radius of convergence
(ii)The tunction / is

co4

l0

08

08

08

c)

a)

b)

c)

a)

Q3

Q4

t
Let z = abe an isolated singularity of a functionl then prove that

z = a is a removable singularity of/iff lim (z - a) f (z) = 0

State and prove Roche's theorem.

Attempt any tr,vo of the following: (six mark each)

Prove that the image of real axis under any mdbious transformation

is either a circle or straight line.

State and prove open mapping theorem.

Show that there are three roots of the equation z3 -62 +g = 0lie
between the circle lz)=l and lzl=3

06

06

06

b)

c)



!5 Attempt any three of the following: (four marks each)

a) Find the radius convergenoe ofthe serios !(s+tzi)'r' 
04 col

tPO

b) Letf(z) be anallic inB(o,'Rl and suppose l.f @)l< M, z e B(a;R) 04 COz

04 co3

04 co4

07 co2

tlren prove that I fn (a)l< ntff

c) Write statement of following theorem

(i) Morera's theorem (ii)Liouville's theorem

d) Evaluate 1 cos(zz) *
..r,,sin(rz)
1zt="/2

Q6 Attempt any four ofthe following (seven markq each)

a' State and prove the Necessary condkion for f (z) to be anal)'tic. 07 COI

c) Let 7:[0,1]-+Cbe a closed rectifiable curve and ae{7}then prove 07 CO3

b) rlzl<r, prove that '!j;0,=r,

I cdzthat- l, , ls an lnteser.
zni l\z - a)

d) Evaluate p!--.*; y ;l z -ll=l by using Cauchy Residue 
07 Co4

ik-t)"
theorem

e) Letlis analytic on D with I /(z) l< 1 and let l@) = a fq 07 CO5

r t -P
_ 

aeD=lz:lzl<1)then prove tnal f '(dl<ffi. Futher if

v" I l-lz
l/(a)l=:-tlrnen there is a constant c with lcl=l and

t- I al'

f (z) = g-, (cfi" (z)) ror z e o
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