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( Sth Semester )

MATHEMATICS L
n

Paper : MATH-353
( Complex Analysis ) |

Full Marks : 75
Time : 3 hours

( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit
UNIT—I

1. (@ Show that the modulus of sum of
two complex numbers is always less than
or equal to the sum of their moduli. S

(b) Find the centre and radius of the circle
passing through the points 1, 1, 1+1 S
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2. (@

(b}

3. (a)

(b)

4. (@)

(2)

If zz and 2z, are two complex numbers,

then prove that
2
1z - 2,12 = 12 1° + | 22
if and only if 22z, is purely imaginary. 5

If z,, 25, 23 are the vertices of an isoceles
triangle, right angled at the vertex z,,
then prove that

z2 + 25 +2z2 =2(7 +23) 22 5

UNiT—I1
For what value of z the function defined
by the equation
z=sinucoshv +icosusinhv, ®=u+iv
ceases to be analytic? 5

Show that the function f(Z=xy+iy is
everywhere continuous but not analytic. §

If u=x> —3xy2, show that there exists a

function v(x, 1) such that ® =u +iv is an
analytic function in a finite region. 5

(b) Show that the function f(z)=.[|xy| is
not analytic at the origin although
Cauchy-Riemann equations are satisfied
at that point. | S
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S. (a)

(b)

6. (a)

(D)

7. (a)

(b)

G16/140a

(3)

UNIT—III

State and prove Cauchy-Hadamard
formula for the radius of convergence. 4

Find the radius of convergence of the
following power series : 6

@)

2" +1

a-b a-(a+1)b-(b+1) 2
i + z +
(i) 1+1.cz 1.9.c lc+])

Find the domain of convergence of the
power series

s n
Z+1+1

Find the region of convergence of the
power series

= (z+2)"'1
Z" (n+1) 3gn S

UNIT—IV

Using the definition of the integral of f(3
on a given path, evaluate

S5+ 31 3
—2+1 iz S

If f(2) is analytic within and on a closed

contour C and a is any point within C,
then show that

f(Adz
fle=o— jc S .
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(4)

8. (@) Write down the Cauchy’s integral formula
| for the derivative of an analytic funcu(_)n;
hence show that for a function f(2z) which
is analytic in a region D and if f(2) has, at
any point z=a of D, derivatives of all
orders, all of which are again analytic

functions in D, their values are given by

dz
fn(al‘—_ lll.jc f(z)n+1
271 (z — a)

where C is any closed contour in D
surrounding the point z=a. 6

- (b) Evaluate by Cauchy integral formula

I zdz _
C-2%)(z+1) 4
UNIT—V

9. (a) Expand —2*3
z(z® -z-2)

for the region |z|>2. 4

(b) Examine the nature of the following

functions : 6
(1 at z=2mni
1-e?
[H — 1 at z=1
SIN Z—COSZ 4
10. State and prove Liouville’s theorem. Use this
result to prove the fundamental theorem of .
algebra. 1+4+5=10
* % %
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2015
( Sth Semester )

MATHEMATICS

Paper : MATH-353
( Complex Analysis )
( PART : A—OBJECTIVE )

( Marks : 25)
The figures in the margin indicate full marks for the questions

SECTION—A
( Marks : 10)

Each guestion cu:ries 1 mark

Put a Tick M mark against the correct answer in the box
provided :

1. If Z is the conjugate of z, then

@ lz1>1Z] O
® lzl<z O
(c) lz| =|z| O
@ |zl=-1z] O
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(2)

S :
2. The real part of 34 4i 19
@ 3 O
@ -z O
@ -3 O
(d) % O

. . = X «
3. The analytic function whose imaginary partin e” cosyis

(@) e* o.
(b) ie* O
() ie”® O
d) e™?

4. The function sin xcoshy +icos xsinhy is
(a) neither continuous nor anélytic O
(b) continuous but not analytic O
(c) continuous as well as analytic everywhere 0

(d) not analytic everywhere O
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(3)

5. If lim Iurllfnzl, then the series Zu, is _al?solutcly
) n—oe
convergent for
fa 1>1
b) l<1

(0) 1=1

O 0 O 0O

(@ 121

6. The power series ) |n 2" will converge

(@ ifz=0 O
(b) if|z|=1 a
(c) if|z|>1 O

(d) for all real values of z O

7. A Jordan curve consisting of continuous chain of a finite
number of regular arcs is called a

(@) continuous arc 0O

(b) contour O

(c) rectifiable arc O

(d) multiple arc O
V/MAT (vii)/ 140
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8. The value of the integral -[Cz—a’

|z-a|=p is

(4)

dZ_ while C is the circle

(@) 2n O

(b) -2n O

(c) 2mi O

(d) -2mi O

9. The function f+ 12) has/have singularity/singularities at
z(z-

(@) z=0 only O

(b) z=2only O

(c) z=0and z=2only O

(d) z=-1 only O

10. The nature of the function 32 z2-a) at z=gq is

(z-a)

(@) removable singularity O

(b) non-isolated singularity ]

(c) isolated

(d) pole

V/MAT (vii)/ 140
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SECTION—B
( Marks : 15)

Each question carries 3 marks
- Answer all questions

Answer the following :

1. Prove that for any complex number z, |z|2 = zZ, where Z
is the conjugate of z,
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that continudty s nee o
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T e nt condition for the exaatene®
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(7))

3K

Examine the timvergrinve of the srtwa La"
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P | =¥ 3
4. Lhow (that ' - = N1, whett (
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5. Define non-isolated singularity with g suitable example.

LB &
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