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MATHEMATICS 3. For the function f(Z):tané, 2=0 is:
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A) Isolated essential singularities
(Advanced Complex Analysis - )

B) Removable singularity
C) Non -isolated essential singularity
D) None of these
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4. Poles of an analytic function are:
(A) Isolated
(B) Non -isolated
(C) Removable
(D) None of these

Note : Attempt all sections as directed.
Section -A
(Objective/Multiple Choice Questions)
(1 mark each)

Note: Attempt all questions.
5. If f(z) isanalyticin adomain |z |<1and satisfies the con-

ditions f(2)<1, f(0)= Othen:

Choose the correct answer:

1. The path of the difinite integral th(z)dz is:
A |f@|23]r0]<1

A) The line segment joining the pointsz=aand z=b.

B) Any curve joining the pointsz=aand z=b. (B) |f(2)| =z |f'(0)| 21

~

C) Anycircle suchthatthe pointsz=aandz=blieonit.
D) None of these.

(C) |/f(2)] =z f'(0)| <1
(D) Allof the above
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6. One of the roots of the equation 7+ + 73 +1=glies in the:

A) First Quadrant
B) Second Quadrant
C) First & Second Quadrant
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D) None of these

» (_l)n+1 zzn,l

The series . then |z| < represents.
n=l1 .

(A) Sinz

(B) Cos z

(C) Log (1-2)

(

D) None of these

V4

z2 -1

Atz =1, the function f(z)= has a pole of order:

(A) One
(B) Two
(C) No pole exists
(D) None of these

If f (z) has an isolated singularity at z =« then the residue
at z=wis

1 -1
B Ll @) [l
+1
(C) %jf(z)dz (D)  None of these
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10.

1.

12.

[4]

Here C is any closed contour which encloses all the finite
singularities of f (z) & integral is taken in positive direc-
tion.

z

e
The residue of /(2) =—

matz=ois-
(A) © B) i
1 3
©) 5 (D) B

1
The number of poles of f(2)= 2213 (2 +2) inside

the circle |z| =lare -

(A 9 B) 5
(C) 2 (D) 1
i L wz=i s gi
The residue of (Z2+1) =1 js given by -
A 2
") 8i
3i
B) 3
o) =
©) 16i
3i
D) ¢

F-312



13.

14.

15.

(5]
A Transformation of the type w=az+ f, where « and
B are complex constant, is known as a:

(A) Translation
(B) Magnification
(C) Linear transformation

(D) Bilinear transformation

Under the transformation a):§,the image of the line
y=1/4 inz-planeis:

(A) Circle u* +v'=4

(B) Straightline

(C) Circle u*> +v*+4v=0

(D) None of them

If = f(z)represents a conformal mapping of a domain
D, then f(z) is:

(A) AnalyticinD
(B) Not necessarily analytic in D
(C) Notanalyticin D

(D) None of these
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The fixed points of the bilinear transformation ® = T
are:

(A) 0,0

(B) 0,3

(C) 0,2

(D) None of these

Let { fn} be asequenceinH (G)and f € ¢(G,C) such that
fn— f . Then fis analytic and f:k)n — f* for each inte-
ger-

(A) k<1 (B) k=0

(C) k=1 (D)  None of these

If f is analytic in a domain D and is not constant
then o = f(z) maps open sets of D onto -

(A) Open setsin - plane

(B) Closed setin - plane

(C) (A)and (B) both

(D) None of these

The space H(G) of analytic functions of G is a:
(A) Metric space

(B) Complete metric space

(C) Not necessarily complete

(D) None of these
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20. LetF < C (G, q) (the set of all continuous functions from
Gto ). If each sequence in F has a subsequence which
converges to a function fin C (G, (). Then F is called -

A) Totally bounded
B) Compact

C) Normal

D) Locally bounded
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Section - B
(Very Short Answer Type Questions)

(2 marks each)
Note : Attempt all questions.

1) (Z-4)
using Cauchy s integral formula.

1. Evaluate 93 dz where Cis the circle |z| =2 by

2. Write the statement of Morera’s Theorem.

3. Write the statement of Minimum Modulus Principle.

1
4. Find the residue of 41y at - =;

5. Define meromorphic function.

+1 _
6. Consider the transformation® =T7(z) = Z+ 3 findT™ (@) .
z

7. Write the sufficient condition for o = f(z) to represent a
conformal mapping.

8. State the Riemann mapping theorem.

F-312 P.T.O.
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Section - C
(Short Answer Type Questions)

(3 marks each)

Note: Attempt all questions.

1.

8.

Prove that COSh(ZJF )—aﬁz a (Z +— )

1 2r
=— cosh(2cos@)cosnfdb
where 4, 2”! ( Jeosn

1
Prove that the value of the integral of Ealong a semi -

circular arc |z| =a from - ato ais —zi or 7 according as
the arc lies above or below the real axis.

State the argument principle.
By the method of contour integration, show that

dx

r
1+x* 2

o8

Consider the transformation ¢ =3z and determine the
region D’ of the co-plane into which the triangular region

D enclosed by thelines x=0,y =0, x+ y =linthe z- plane
is mapped under this transformation.

Find the bilinear transformation which maps 0,1 and « into
1, iand - 1respectively.

Show that if a set FC C (G, ) is normal then % is nor-
mal.

Show that (C (G, (0),R) is a metric space.
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Section - D
(Long Answer Type Questions)(5 mark each)
Note: Attempt all questions.

1. State and prove Cauchy’s integral formula for higher or-
der derivative.

OR

If f(z) is analytic within and on a closed contour C
except at a finite number of poles and has no zero on

1 cf,
C, then prove that, 2721 702) dz=N-P,

Where N is the number of zeros and P the number of
poles inside C and a pole or zero of order m being
counted m times.

2. By contour integration, show that:

T sinx T _a
'[x(x2+a2) B 2_612(1_6 ) @>0)
0

OR
State and prove Cauchy’s Residue theorem.

4
3. Show that in the transformation (@ +1)° = the unit circle

in the o - plane corrsponds to a parabola in z - plane and
inside of the circle to the outside of the parabola.

OR
Find the bilinear transformations which maps the half
plane 1(z) 20 onto the unit circular disc |o|<1.
4. State and prove Montel’s theorem.
OR
State and prove open mapping theorem.
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