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Part A

Anslver any ten quesflorrs.

Each question carries 2 marks.

1. Define lnterior point and Soundary point in terms of neighbourhood.

2' Examine the differentiability of function f{z)=lzlz

3. Solve the equation ez=1+i

4. Separate the real and imaginary parts of Sinhz.

5' Evaluate cosh-1{-t;

6. Define Simple closed curye.

7. Define simply connected and multiply connected domain.

B. State Liouville's theorem.

9' Evaluale \imn-1nzn ttherezn - -2+'(- 1)'
n2

fr10' 
{ise Lawrent series expansion to shov'rhat | "i 

ar:2xi, where C is any positively
JC

oriented simple closed cofitour tsroutri'/ +rigin.

11. State Cauchy's Residue Theorem.

12. State a sufficient condition for an isolated singular point a6of a function /(z)to be a pole of order

rn. Also give the formula for the residue at 29

(1 0x2=20)

Part B

Answer any six quesllons.

Each giresfion carries 5 marks.
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13." Fino arr airalytic function whose real part is ex(x cosy-y srny; ar ici which takes the value e

alz=1.

14. Find an analytic function f(z) in terms of z and with real parl u - U - lU' + f,*'
15. show that,Refllog (, * t)] : ]tnl(r - 1)' + a21, z * L.

16. Evaluate L A*rudz where C is the circle lzl='!.

17. Let a function f be analytic everyrrvhere within and on a closed countour C,taken in the

positive sense .lf z6is any point interior to C,Prove that J, *0, : Zxi,f {2il.

18. Prove that a function f is analytic at a given point, then its derivative of all orders are

analytic at that point.

Erpcmtl f (r) : ## in potrers' ol : artcl spec1fu the clomain itt v,hich the expansion i,s
10

valid.

20. f rlt-
Using residues, evaluate I e' ",'dz where C is the unit circle about the origin.

Jc

21 . Prove that if the improper integral of J(r)over -oc ( r < oo exists, then its Cauchy Principal

Value exists. ls the converse true? Justify your ans\ rer.

(6x5=30)

Part C

Answer atty twa queslrons.

Each questian carries 15 marks.

22. a) State and prove the sufficient condition for a function f(z) to be differentiable.

b) Show that the function f(z) =ln(l2i)+iArg(z) is analytic onits domain of definition and

f'1zt= 1
' \-/ z

23" Evaluate {. f tr)ar,where f {r) : exp(zrz) and C is the boundary of the square with

vertices at the points 0, 1 , 1+i and i, the orientation of C being in the counter clockwise

direction.

24. Prtsve tlrut o.fimction f {z) v'hich is analytic through out lz - ,o l( Ro h*s a Ta};lar
oc

serie,t repres'e nt*tion about z -- z0 of the.forrn f "" {, - ,o)
n:0

25. Define the Removable singular points, essential singular points and a pole of order n'L ,

of a complex function with examples. Verify the examples with their series

representations.

(2x 15=30)
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