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V Semester B.Sc. Honours in Mathematics Degree (C.B.C.S.S. - O.B.E. -
Regular/Supplementary/Improvement) Examination, November 2025
(2021 to 2023 Admissions)

SB22BMH : COMPLEX ANALYSIS

Time : 3 Hours Max. Marks : 60
SECTION A

Answer any four questions from the follow:ng Each question carries 1 mark. (4x1=4)
1. Find zz if z,=1+2i and z, —2+l :

2. DoesthesetG={z: |z < 1} lS an open set ’7 Justlfy your answer.

3. Evaluate L(_z +1)dz

4. Is the sequence 1 -r%+%+%+...e-,é"coriv§ :;:ént é@uence ? Justify your answer.

5. Evaluate i'91,

Answer any six questions. Each qugsfeﬁon carries"}?}*harks. (6x2=12)

6. Find the polar form of the cémplex r
7. Show that sinz :sin'kcoshy+icosx~éoshy o

8. Evaluate arg

Jlf z,=2+2i and z, _3|

9. Solve sin2z \02

10. Evaluate :ﬁcxzdz where C is the line segment joining to ~1-i to 1+i.
11. Find the real part u and imaginary part vof w=f(z)=2>+z-1,

12. Give an example of an absolutely convergent sequence.

13. Find the Laurent series of z*sin(1/z) with centre 0.

14. If lim f(z) exists, then show that this limit is unique.

P.T.O.
2
K25U 2853 2- T AR el
SECTION-C
Answer any eight questions. Each question carries 4 marks. - (8x4=32)

15. Is f(z) = e* is analytic ? Justify your answer.
16. Show that the set of values of In((-1)°) is differ from the set of values of 3In(-1).
17. Verify that u=x* —y? —y is harmonic in the whole complex plane.
18. Show that
(a) |cosz|*=cos®x+sinh’y

(b} |sinz|*=sin® x +sinh®y,
1
19. Integrate z* /z* -1 counter c!ock—vwse around the circle |z+1] = 100"

20. Show that if a sequence converges then |ts hmn is unique.
21. State and prove the Ratio Test

(z iy’
22. Test the convergence of the senes Z,,_o o e

4 ’ o
23. Find the radius of convefger)ceQf»ttje,.powe.r.senes ZM[H(—U 3 ;z".

24. Integrate f(z) = 5

+

7 Clockwise around the circle |2|=§

25. Discuss the singularity bf

B

(a).sin[ -1

\z-1)
(b) e;z

26. Show that if a series converges absolutely, it is convergent. Is the converse
true ? Justify your answer.

SECTION - D

Answer any two questions. Each question carries 6 marks. (2x6=12)
27. 1) Find and sketch the set of points given by |2* +1]=|z" -1].

i) Find the derivative of f(z) = (2! +i)® atz = 0.
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28. State Cauchy’s mtegrai formula and using Cauchy’s integrat formula, evaluate

1 A
counter clockwisely ¢Ck2 1z 3)) where C: |z+1]|=4,

29. i) Find the Maclaurian’s series for f(z):( 1) )
z-1)"

i) Find the Taylor series for 1‘(2)—i about z=-1,

30. Evaluate the following integral, where Cis the ellipse

“m

4x* +y* = 4, clockwise, 95(2—5—'9("_2) il
[ 254 b4

= |dz.
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