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Part A (5x2= 10 marks)
Answer ALL questions

1. Which subset of the unit sphere S corresponds to the imaginary axes in € ?
2. Define branch of the logarithm and comment about its derivative.

3. Define line integral of f along y:[a, b] — C.

(1+z)"

4. If f(2) = 5 then find Res( f(z),0)

5. Explain Laurent’s series representation for an analytic function.

Part B (5x5= 25 marks)
Answer ALL questions

6a. Show that / * 0 = € s differentiable at a point a in G then f is continuous at a
OR
6b. Find the cube root of -8i .

7a. Give an example of a path which is not rectifiable.
OR

7b.1F 7 :[a:61= Cig piecewise smooth then prove that y is of bounded variation and

b
vin= [t

8a. Prove that

]r-deS‘=2TE,VZ€(E, z|<l
€ —Z

OR

8b. State and prove Cauchy’s theorem for open disc.
Oa. State and prove open mapping theorem.

OR

9b. State and prove minimum modulus theorem.
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10a.

OR

10b.

11a.

OR

11b.

12a.

OR

12b.

13a.

OR

13b.

14a.

OR

14b.

15a.

OR

15b.

State and prove argument principle.

1 d™

If f hasapole of order n at z,then prove that Res(f (2),z,) = —_—
p o then p (F1@2) =i

(z-29)"f(2)

Part C (5x7= 35 marks)
Answer ALL questions

State and prove Lebnitz’ Rule.

Let /G = C pe analytic and suppose B(a,r) = G:r >0. If y(t)=a+re";0<t <27 then
f(w)

fz—— ——~dw for |z—a|<r.

(2) 7 IJ. — |z-a|

State and prove Morera’s theorem.

Let G be an open subset of the plane and f1G6->C g analytic function. If y,,7,,....7,, are
n(y,,wy+n(y,,w+...+n(y, ,w)=0YweC-G

f(2) dz
(Z a)k+1

closed rectifiable curves in G such that

foraeG—{y} and k21, f (a)zn(?/pa) k'ZZ I,[

, then

Explain Schwarz’ lemma.

State and prove inverse function theorem.

Show that j.g)d =%(a+1)e‘a;a >0

If f hasan isolated singularity at a, then the point z =a is a removable singularity if and only
if lim(z-a)f(z)=0.

How many roots has the equation z*+2*—4z+1=0 in 1<|z|<3?
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