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oC (CBCS) Even Semester Exam., 2022
[

MATHEMATICS
( Honours )
( 6th Semester )
Course No. : MTMHCC-601T
( Complex Analysis )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A

wver any ten of the following questions : 2x10=20

If |z]=1, then find the real part of

z-1

.

z+1

Find arg i(x +iy), if arg(x+1iy) =a.
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r any twWO COmplex ny

ahow that fo |
3. She |z-wl mhf:;:»

and w, |2~ wlz

justify if the function f: C — C o

* f(@=2 is differentiable at z =0,

1”””1_‘,;'4‘ .

5. Check if Cauchy—R;emann equatigm
satisfied for f(2 =|z|" at z=1+1

6. Show that if-f(z) is analytic at Zo, the,,
must be continuous at zg.

7. Explain simply connected regiop

- a\h ‘:.
multiply connected region. .

8. Evaluate f(2y+ xz) dx+B8x-ydy along the

arc of the parabola x=2f, y= %8 joinine
(0, 3) to (2, 4). |
9. If C is any simple closed curve, evaluate

§zdz
€

10. Justify if sin z is an entire function.
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B .

adamen tal theorem qf

algely.

fu BEbra, i,
e » ) » ¢ aes §E7 A

410t rool8 does the equatiop 2100 '

" ’ i 0

i

.1VI(TI)

LE (1“}'-—71):]_

n—»oco n

rief description of Laurent series of a

give & DX netion ‘absiit & si
function about a singular point.

- 13' complex

gind Laurent series for the function
4

_2Z-sinz
f3=="==
z
about 2= 0.
5. Let
Z
flg=

(z-1)(z+1)?

Compute the residues at all the poles of this
function.
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gECTION—B

pe of the following questions . 16,

Answer any fi
) Explain the geometrical interpretatiop,

z—-0
arg ZiE

Hence find the condition for COUineari,y

of three complex numbers z, o andg B‘.
444

16. (a

(b) If z, 2z 23 ¢ the vertices of -
isosceles triangle, then show that

22 +223 +25 =22,5(2 + z3)

Hence show that

(71 +23)° =2(z) ~ 23)(2; ~ z3)
4+]13

Determine the region of the compley
plane described by |z+1Hz-1]<4
lllustrate the same with a diagram —4'+1~~

17. (a)

(b) De.ﬁne limit of a complex function at
point. Show that )

Lt
L ke
LIt exists, is unique 1
' +4=5
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Cad that - the f“n(.‘.li(m

¢ wntmuous everywhere bug
dim,’I.(,nt_mble except OTigin

old
12| I

n()w)mm
spow that the function 5

3 .
u(x Y = X" ~3xy? 2 .
( Y +3x“ . 31,1 '

szzﬁSﬁe§ Laplace equation

Jetermine the correspor, ding | an‘d

qunction of which it ig the reald;laltytm
art,

2+3u5

if f@=UXY+icy is anaytic i
pc C, then s.how that u and satisfy
the Cauchy-Riemann equations in D

) Df3r1ve the p(?lar form of Cauchy-
Riemann equations. 5

Prove Cauchy-Goursat theorem for a

0 (@ *T
triangle. 6

(h) Evaluate

where C is the circle |z-2|=5. Does the
result contradict Cauchy’s theorem?

Justify. 3+1=4
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) integral formula_
,auC 3
C integral formm“

ve
Pro ";

(@) cauchy” I

21.
(b) 2 te
evalud 2 4+ cos n22

f\t_e_'
)
VA
’&\.
|
LY

C is the circle |z|=3.
where

e Liouville’s theor
proVv ¢m, .

d
Staté an s
¢ every polynomial €quatig,,

prove tha 5
p(z) =Qgp +aIZ+a2z
a, # 0 has exactly n rootg,

22. (a)
(b)

+...+anzn =0

n=1 and

3. (o) Prove that @r absolutely conyerg,,,
23. series is convergent. Is the Con\'erse

true? Justify- 441,
prove that the series
A~ +2°0-2+2° (1= 2.

converges for |z|<1 and find its sypy

(b)

441:
z 3
e z7 .
24. (a) Expand — and — in Laurent serie

z e?
about z=0. Hence identify the types of
singularities in each case. 34

22J/1389 ( Contint’




.ﬁ,:‘l httpy//www.elearninginfo.in .

( 7 ) =
wvﬂmntc :
(”) J:}"' Cos30
) - ‘ ’
S5-4 cogf db
E\valuatc

c 2z- 1)2 dz

where € 15 the squgp, With

3+3i, 3-31, =3 +3; and -3 _5. Vertices
=3
5
p Given @ >|bl, show thay
J-Qn de 5
O Gtbsing - T
\/aT - p2
9
* & %
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