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TDC (CBCS) Even Semester Exam.,
September—2021

| MATHEMATICS

- ( 6th 'Semester )
Cou‘fse No. : MTMHCC—QOIT

(:C(’:mplex Analysis )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A
Answer any ten of the following questions : 2x10=20

1, Show that the statements Re{z} >0 and
|z-1|<|z+1| are equivalent, ze C.

2. If the product of two complex numbers 2,
and z, is a NON-Zero real number, prove that

there exists a real number y such that

7 = Y2

220122 ( Turn Over |



a( 2 .)
iz, N
3. If z=Re'®; find the value of le |
: i z=XxX+iY
4. Find the locus of the point
satisfying the equation
1)
arg(z+1 4334
5. Write down the polar form»l of Cauchy- g
Riemann équations. 7
1 ! nry s It ) _

6. Show that the function f(g= xy+.ty is

everywhere continuous but not analytic. -

7. Show that u=y° -3x%y is a harmonic

function. Determine its harmonic conjugate.

8. Show that the function f: C_—) R‘Qeﬁne&l by

f(2) =|z| is nowhere differentiable.

9. Write the statement of Cauchy’s theorem.
10. Define simply and multi-connected regions.
11. Evaluate

2z
e
o ‘Ic Ly |
~ (z2+1])
where Cis |z|=3. -
sl ( Continued )
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12. Evaluate by, Cauchy’s integral formula
Lz,
C 2z~ mi)
where C is [z+3i|=1.
13. Define entire function with examples.
14. State Morera’s theorem. Does this theorem
applicable in a multi-connected region?
15. Does the séries’’ M T
Z0-2+2%(1-2+ 231 -2+ -
converges for |z|<1 ? Explain.
16.

dr'xder what conditions the sSeries

LI

17 P 3P "

converges and diverges?
17. What is meromorphic function?
18. Specify the nature of singularity at z=a of

Fld) = cotnz
(z-a)?
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(i4:):
19. Find, the, poles of 2
( z+1 )
z2 +1 :
20. Find the residues of

f@=

e e

el

. Caaieny
22(z3 +9)

IRt

iils

ey o g 18
init:s SECTION--B_ "
b hest o Qe

) 0 . " =50
Answer any five of the following questions : 105

21. (a) Prove that s
: . 2__ 2& B
|2, + 25 21z - 2o [ =2(;[ +12217)
interpret the result geometrrically’ and
hence deduce that

2
N~ B T oy

=z +25 |+17 - 22| 121, 22 eC S
\3

(b) Show that the origin and the poix.lts
representing the roots of the equation
z2 + pz+q=0Yform an equilateral

triangle if p? < 3q. e 5
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23.

24,
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{a) §how that the €quation of a straight line
In the Argand Plane can be put in the
form

2b+bZ+c=0
where b#0e C and ceR.

(b) Find all circles in the complex plane
which are orthogonal to

Iz]=1 and |z-1|=4

(a) Prove that a; necessary and sufficient
condition that w= F(@=u(x y) +ivx, y)
be analytic in a region R is that the
Cauchy-Riemann equations u, =V,
Uy ==V, are satisfied in R, where it is

|Supposed that t_l'lese_partj&al derivatives
. are continuous in R,

(b) If u and v are harmonic in a region R,

prove that
/(9w Qv .(du Qv
CAG-E)
is analytic in R.

(@) Show‘ that the fux.1ctior1 f@={Ixy|

is not regular at the origin although
the Cauchy-Riemann equations are
satisfied at the origin.

4
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i ‘6 )
; x,y)isananalyﬁc - (b)
@) Hw=flA=ux ) +_“’:md
function of z=X* b )
= % Cosy_sm
u-v==¢ ( ; R
find' w in terms of Z "
function -
(c) - Prove that the funct g i
2 " u(x, y=x>-3xy pi
a & . d
equation an.
tisfies  Laplace s alytic
(siit:nlnme the corresponding &2 yt q
function. . B |
‘ Cauchy’s integr Y E
25, (a) State 1ta\nd prove i ar. @
formula.
(b) Evaluate ' (b)
jc_éf_
wcz-a y
where Cis any closed curve'and z=ais
() outside G ;
(i) inside C. 25 v
26. (a) Using the definition of an integral as ‘fhe
limit of a sum, evaluate the following -
integrals : n
0 ),
(i) [ldzl
where L is any rectifiable arc joining the
points z=a and z=p. 4
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Evaluate
' dz

Lz-a
where L represents a circle |z—al=T.
Prove that if f(2) is integrable along a
curve C having finite length L and if

there exists a positive number M such
that |f(2)|€ M on C, then

'chf(é)dzls ML

~

e tet? TS

State and prove Liouville’s theorem.
Prove that every polynomial equation
A2 =ag+aqyz+ayz? +-+a,z" =0

where the degree n2l.and a, #0, has
exactly n roots.

State and prove the fundamental
theorem of algebra.!

Obtain the Tayior series which
represents the function
z2 -1
(z+2)(z+3)

in the region |z|<2.
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29. (a) Define different types of singularities
7 with' examples. | 5

(b) State and prove Cauchy s residue
theorem. oy 3 5

30. Evaluate the following = integrations by
Cauchy’s residue theorem (any two) :  5%2=10

'i - i) § . where C is the circle defined
z +1 S
by |z|=2

. do _ “:ie__;
@ [ % ifasb
IO a+ bsinb bl

(iii) § dz, where C: |z|=4
C(z + w24
* % % .
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