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SECTIONZA
All the first 4 questions are gnmpu‘lsqw: Thef'éarry 1 mark each.
T [f z, =8+3i and Zy= 8- 2i then Im{2122} =

2. Give an example for a function wh_iéh has a simple pole at the point z = 0.

3. The residue of f{z)= atz =iis™

1922

4. Define removable singﬂiérity. | . (4x1=4)
o SECTION-=B

Answer any 8 guestions from among the questions 5 to14. These guestions
carny2 marks each. '

5. Evaluate J'He[z]dz. fromz=0toz =1+ 2i along C, where C is the line

c

segment joining the points (0, 0) and (1, 2).

dz_ . where C is the circle |z| = m in counter clockwise.

6. Evaluate J
Z -3

C
7. State and prove Liouville's theorem.

8. Define absolutely convergent and conditionally convergent of a series.

P.T.O.
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9. Find the radius of convergence of the power series Z:ln
its circle of convergence.

10. a) State ratio test.

b) Prove that the derived series of a power series has the same radius of
convergence as the original series.

9z «j
11. Evaluate the residueof ———— atz= .
7 |

1 o

i2. Find the Laurent series of f(z) = z%f withxcénter z= 0.

& # AL ==

13. Define isolated essential srngulanty and pr:rie of order m. Give an example
for a function which has isolated assenﬂa[ smgu!arlty

14, State Laurent's Theoram. AL (8x2=16)
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;SECTIQﬁ =C
Answer any 4 questions from among tﬁe.’quesiﬁi%ns 15 to 20. These guestions
carry 4 marks each. N QM7 NS A TA T
ry O AR 250
15. Verify thatihe u(x; y} z 3 € 3xy IS harmonﬁ:fc in the whole complex plane and
find asharmonic conjuga‘te function v(x, y)'of u(x, y}

..

16. a)/Show that cosh z = Goshx cosy + isinhx @Il"!_},f._\

b) Show that [cosz|” = cosX + sinh?}n‘ =) A

- .I I 1 2
T = —
17. Expand f(z) = z-1) in Laurent series valid for0 < |z - 1] < 1.
Z(z—
18. a) Give an example for a power series which is convergent only at its center.

o N n i
b) Prove that every power series > an(z-2)" converges at its center z = z

n=1 a

- - ] .
c) Prove that a power series z a,(z—-2y) converges ata pointz = £ F7

n=1 0

is converges absolutely for every z closer to z, than Z,.
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19. Evaluate jb dz , where C is the unit circle in counter clockwise.

~ sin4z
20. Prove that if f(z) is analytic and has a pole at z = z_ then [f(z)| — ==
as z — Z_ in any manner. (4x4=16)

o
SECTION-D

Answer any 2 questions from among the questions 21 to 24. These questions
carry 6 marks each.

21. a) Show that the function {(z) = 2%+ Y+ i(y? ~x) éatisfy;ihe Cauchy — Riemann
equation on the line y'= 2x. Is it analytrc on the'line y = 2x 7 Justify your
answer.

= F * -

& - \ 5

.. o
b) Prove that tanh™" z i - o o 5
P EN

22. a) State and prove Catichy — Hlemgnn Equations.
b) Find the principal valde of (27"

23. a) State and prove Cauchy's Integrﬁ! =f;3rmu1:a
. where Gisthe: r:rrcle with center —1 and

b) Evaluate } ™
4? +3

radius 2 in Gounter clockwise.

24, a).State and prove Cauchy's Inequality. N22)

EZ

b) Evaluate ¢ — 5 dz, for any contour C for which 1 lies inside
c (z- 02(22 + 4)
and +2i lie outside taken in counter clockwise. (2x6=12)




