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Part A
Answer All Questions. Each Question carries 1 Mark.

l. Define continuitl of a function at a point.

2. Write the function f(z) : z3 + 1 in the form (z) : u (x.y) + i v (x,y).

3. Show thar Loe( I - it :1 ln : -L t'24
4. Defure a sirnple closed curve and give examples.

5. If C is a simple closed contour, rvhat is the value of {rexp(Zz) dz?

6. State Morera's theorem.

7. Define convergence of an infinite series of complex numbers.

8. Define essential singular point of a function.

9. Give an example of a function with a removable singuiar point.

10. State Jordan's Lemma. 
part B

Ansn'er any eight questions. Each question carries 2 marks

1 l. Write the function f(z) : z + ! G +0) in the fonn off(z) : u (r, 0) + i v(r,0)
12. Shorv that the real and imaginary parts of an anal1'tic function are harmonic functions.

13. Find all the values of z such that ez : - 2.

14.Evaluate [.'*'u'hereCisthecirclez:)ei| (r S 0 <Ztr)JL Z

15. Evaluate S-exefz) dz rvhere C is the circle lzl : 1.z'
16. State and prove Liouville's theorem.

17. Write the statement of Laurent's tlreorem.

ls.FindtheTal,lorserieserpansionof l about z:-l,andstatetheregionofvalidityofthe
z

expansion.

19. Discuss the nature of singularit y of f (z) :ytr3 ar z: 0."z

20. Determine tlie order of the poles and the coresponding residues fo, "*P'
z2 +tt2
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Paft C
Ansu'er any fir.e questions. Bach question carries 5 marks

21. Showthat u (x,y): sinhx.siny is hannonic in some domain and find the harmonic

conjugate of it.
22. Find allroots of the equatior, sinhz: i.

23. State and prove Cauchy's integralformula.
24.Let C be any sirnple closed contour. described in the positive sense on the z- plane and

r s3+2s
g(z) : J ";- ds. Show that g(z) : 6rciz when z is inside C and ee) :0 when z is_ c 1s_z).
outside C.

25. Represent the function (z) :+ ,z-al-
a. by Maclaurin series and state rvhere it is valid.
b. by Laurent series in the domain 1 < lzl < a

26. State and prove Cauchy's residue theorem.

27 . F rnd the residue of :

7* e2za. t\zl: u at z: 0'2.

b. sl7) - 
-+ 

* at z: ai
lz-+a- )-

Pan D
Ansll'er any tn'o questions. Each question carries 12 marks

28.

a. Prove that satisfaction of Cauchy'- Reimann equations is a necessary condition for
(z) : u(x,y) + i v(x,y) to be analltic in a domain S.

b. ff (z) : u(x,y) + iv(x,y) is analltic in a dornain S. show that the farlilies of level

curves u(x,y) : C1 and v(x,y) : C2 are orthogonal.
29.

a. State and prove Liouville's theorem.

b. State and prove maxitlum modulus principle

10. Write tlte tuo Laurenl series in po\^ers of z that represent tlre funcliolr ltz.; : -:z (1*A"
certain domains and specifl, the domains.

3 i. Using residue theorem evaluate:

rTt d0 - -m x2a. I ' --- b. 1." --i-- 
drJ-T 1,+ sin20 - J0 (xz+t)(xz++1 -' '
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