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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :
The complex form of CR equations is

() fo=-if, )  fo=if,
© fy=-1f, @ L=,
If f(z)=2%, then the value of v(x, ) is

(@) x*-y? ) 2y

() =xy

The residue of cotz at z=0 1s

(@ 1 ® o

© 1 @ -

£2:i:3 (where C is Z|=2) =

(a) 2mi by =i

© 0 (d) None of these

The poles of f(2)=m \

(a) 23 ® -23
(© 2,-3 @ -2

- 18
z-21

The fixed point of the transformation w=

@ O b i

© -i @ 2i

Which one of the following is not a bilinear

transformation?

(@ w=z b w=

@©  w=l+z (d)
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nl

w=1-z

11.

12.

13.

If C is the circle with centre a and radius r then
dz

(r(i"‘n)‘ 3

e WHOYO N # ] 1§ e

41

&y 2zi 1
Tl ®) 2
© o @ i
I(—‘» ~af dze e for every closed curve C

c
where nx 0

(ay 0 My 271
& it ri
© =i ) =

Maclaurin's series for e is

2 1

- ~ - -~

(a) l’-—ﬁ#_ﬂ?*?}_{*m*ﬁ*
. - = } :-

S THE T e
2 gt

(c) :—3—!‘--{-*..

(d) 1ez+zi=z2 e a(=D"z"+..
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PART B — (5 = 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Show that lim £ ~4 =4,

12 2-2

Or

(b) Verify Cauchy-Riemann equations for the
function f(z)=2z".

(a) State and prove Liouville's theorem.

Or

. 2 2
sinTz” +CcOSTZ P
; 2BrE 7777 |dz where Cis
(b) Evaluate !( (z-1) (z2-2) )

the circle |z = 3.

z-1 : 5
(a) Expand f(z):;: as a Taylor’s series about
the point z=1.

Or

1 .
(b) Find the residue of m‘ at z=ai .
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do

Evaluate | ——.
5+4sin8

14. (a)

ot ¥

Or

(b) Evaluate Itanzdz where C is IZI=2-
o

15. (a) Find the image of the circle |Z —3i‘=3 under

1
the map w=—.

<

Or

() Find the bilinear transformation which maps
the points =z=-11, respectively on

w=—1i,-1,1.
PART C — (5 x 8 = 40 marks)
“Answer ALL questions, choosing either (a) or (b).
16. (a) Derive C.R equations in polar coordinates.
Or

by If (2 is prove that

{—6’2— + :y—] [f@f =4|f @I

analytic

ox?
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17.

18.

19.

20.

(a)

(b)

(@)

(b)

(a)

(b

@

®

State and prove Cauchy’s integral formula.
Or

Let f be analytic inside and on a simple

closed curve C.Let z be any point inside C.

——&E—)—dz:.

" ——l——
Prove that ['(2)= 2)_[,:!(5_2)2

State and prove Cauchy’s residue theorem.

Or
Find the residue of 1, at its pole.
Z—sinz
¥ do 27
Prove that I - = (-l<a<l).
¢ 1+asiné 1-a?
Or
Prove that I cos:; dx=".
ol+x 2e

Prove that any bilinear transformation
preserves cross ratio.
Or

Prove that a bilinear
preserves inverse points.

transformation

‘
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