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ANSWER ALL THE QUESTIONS.

QUESTION 1
11 If |z| =1 show that
sz-:-zl} =1 ©)
12 Determine and sketch the region
{z € C|Re( |z]* + 22) < 3}
State giving reasons ,whether the region 15 open, closed, or neither open nor closed (M
[23]
QUESTION 2
21 Find all values of z € C for which smh z = /2 (8)
22 Fmd all the pownts of z € C for which Ree* = 0 (6)
(14}
QUESTION 3

Let z=x+ 1y (z € R, y € R )and define f(2) as
f(2) = (2y* — 3) + o( -4y — 22y + 3)
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3 1 Determune where f(z) 1s differentiable (8)
32 Is g analytic at any pont of C? Justify your answer (2)
[10]

QUESTION 4

41 Use Cauchy’s intergral formula (or its extensions) to compute the followmng integrals (each contour
1s positively oriented)

111 f,_, sZdz @)
412 [, coomdz (6)
42 Suppose that f(2) 1s analytic on C, f{0) = 1 + 1 and |f(2)| < v2 if |2| < 1 What 15 the value of
£y (6)
[16]

QUESTION 5

51 Compute the Laurent expansion of the following functions m the given regions Give at least four
non-zero terms

511 f(z)=mtv_3—)—gfor0<|z—3|<5 (7)
512 g(z) = zf=y for 21> 3 (7)
[14]

QUESTION 6

6 1 Fmd all the 1solated smgularitics of the function

221
fz) = 22—z -4

and compute the residues at these points (6)

6 2 Now use the results m part (6 1) to write down the value of

22 -1
—-—d
/C Z_biz -4
for each of the following positively onented contours
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621 C |z]=86 (3)
622C |z—1=1 (4)

6 3 Give an example of a function with a pole of order 3 at ¢, and a removable singularity at —:  Justafy
all claims {5)

[18]

QUESTION 7

T cosf+1 1 22 4+2241
—df = — dz
- 10+ 6cosé 2t Jiz=1 23z + 1){2 + 3)

7 1 Show that

(6)
7 2 Now use the method of residues to evaluate
™ cosf 41
— - df 0
_/_ 2 10+ 6cosd )
[15]
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