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Sixth Semester B.Sc. Degree Examination, April 2019
First Degree Programme under CBCSS
MATHEMATICS

MM 1661.3 : Complex Integration (Elective) Q Z

(2013 Admn.)

Time : 3 Hours

Mat
SECTION - | \Q

All the first 10 questions are compulsor&. They carries 1 m

1. Evaluate j‘: e?dt (Rez > 0). @ L

el
2. Evaluate I -dz where C is the circle :
cZ+a
3. Let C be the circle |z| = 3 described in tive sense. Show that if

2
9(2) = Igs—s—__sz;z ds, then g(2) ni.6
Cc

4. Find the singular point of th@cﬁon 1 and specify the type of singularity.
z

5. What type of singulari@s\l(z) = exp (% ) have at the origin ?

6. The Laurent's saq&ipansnon of f(z) = exp (}é 2) is

1+ -21—2+ A T (ég+ about the point z = 0. Find the residue of f(z) at the

isolated siffgular point z = 0.

7%(;!0 is not an isolated singular point of Log z ?
8. Rl the residue at the simple pole z = nr of the function f(z) = cot z.
sinz

9. Find the singularities of the function f(z) = i and classify the singularity.

10. Write the Cauchy principle value (PV) of .‘:f(x) dx, if f(x) is even.
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SECTION - I

Answer any 8 question

uestions
s from among the questions 11 to 22. Theseé d
carry 2 marks each -

1+ 2
11. Use an antiderivative F(2) of the integrand to evaluate [o z° dz. @

12. Find the length of the unit circle given by z(t) = cos t + isin t (0=t

13. Evaluate j‘z dz where C is the upper half of the unit circle 120 0

z_-1toz-1.

Let C denote the boundary of the square whose &@ along the lines
=f2andy= +2where Cis described in tt@)smve sense.

Evaluate j 2dz

2z+1°

’ < :

15. Evaluate I? dz where C is th@g | =1,
) :

16. If a function f is continuou@ghout a simply connected domain, and if,

for each simple cIose@mtour C lying in D, If(Z)dZ 0, then f is analytic
throughout D.

17. Determine a Sgglfy the singular points of f(2) = ——.

18. Usi

14,

2

1 ¢2°+5 p
— here Cis |z| =
hy’s integral formula, evaluate 2mj 77 dz w |z|

e the principal part of the function f(z) = sin (yz) at its isolated singular
%pomt and determine the type of singularity.

; .
20. Find the residue of f(z) = zzz_tz atits pole z= Q.



LI TR :

: dz
21. Use Residue Theorem to evaluate I-Z-rer where C is the circle [z] = 1.
c

22. Find the residue at z = 0 of the function f(z) = Z C0S }é
SECTION - lIi

Answer any 6 questions from among the questions 23103
carry 4 marks each.

: z
23. Without evaluating the integral Igz‘. determine the upper bou

Cc
absolute value where C is the line segment from z = 1to KQ

24. State and prove Liouville's Theorem.

25. State and prove Cauchy’s inequality. 0 h

z
26. Evaluate f—:—z- dz where C is the sem

in the positive direction t{%

negative direction. @
.
1

28. Find the resid e«n&) = atz = ai.
% (22 + 32)2

29. Find the r&idul D e e
zcosz+sinz
@’
0 1
30. the residue of f (z) = at the origin.
@ z(e* -1) g

2z dO

31. Use residues to evaluate the definite integral L SrAeng

1. These questions

O
nd for i &

N&Ze” where 0<b<m.

° O
27. Prove that jz—dzz—— =0 wher@sists of the circle |z| = 2 described
82 (2°+9)

with the circle |z| = 1 described in the
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SECTION - IV

tions carry
Answer any 2 questions, from among the questions 32 to 35. These ques
15 marks each.

0, 0),
32 l) Show that J" z lz dz = —-1+i where C is the square with vertices (0] (
: 10
A(1,0),B (1, 1),C (0, 1).
i) Evaluate the integral I (x* -iy?) dz where C is the parabola y = 2 5

(1,2)to (2, 8).

where
33. State and prove Cauchy's lntegral formula. Use it to eV% i

C is positively oriented circle 2| = &
34. State and prove Cauchy residue theorem. Use this thedtem to evaluate
32°+z-1
dz around the circle C given b
lees R o

35. Prove : \QQ

i) [ 1+asm9 _é'ooo ¢
¥

o
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