TU/CODL/MMS/SPR/2021

TEZPUR UNIVERSITY
Semester End Examination (Spring) 2021
MMS 201: Complex Analysis

Time: 3 Hours Total Marks: 70

The figures in the right-hand margin indicate marks for the individual question.
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(Attempt mazimum of 70 marks. Q.1 and Q.2 are compulsory.)

1. Choose the correct answer from the following questions. 11x2

(a)

(b)

Which of the following points lies inside the set A= {z € C: [z +i/2[ <1} ?

(i) —%4—2’ (ii) %4—1’ (iif) —% — i (iv) —1—%.

2—L1 Then real part of w is

The complex number z is such that |z| =1, 2z # —1 and w = 5

) e () EFip (i) 22 (iv) 0.

The lim,_,q
(i) exists and is 1 (ii) does not exists  (iii) exists and is —1  (iii) exists along straight lines and are
equal.

[SHEN

2 _ 2
The value of ZEIS_ ) ,ZQZT,Z—ZQ—Q is
1—1 1+
(i) — (ii) 1+ (iii) 1 — (iv) ;,’.
) 1

The function f(z) = Zj:;g is not defined at z = zyp. What value must f(zg) take to ensure continuity of
fat z=z

(i) 0 (ii) 1 (iif) 2o (iv) 322

The function f(z) = 5547 when z # 0 and f(z) =0 is

(i) continuous at z =0  (ii) not continuous at z =0

(iii) differentiable at z =0 (iv) continuous but not differentiable at z = 0

Let f(z) = vre/2, (r >0, a <0 < a+27). Then f'(2) =
) L 1 o f(2)
2/(2)

(il) — (iil) —= (iv) does not exist
For a complex function,

f(2)
(1) it is differentiable implies it satisfies Cauchy-Riemann equations
(ii) it is differentiable implies it may or may not satisfy Cauchy-Riemann equations
(iii) it satisfies Cauchy-Riemann equations implies it is differentiable
(iv) it satisfies Cauchy-Riemann equations implies it is analytic.

Y+ 1x
If f(Z) = m, z # 0 and f(O) = 0, then
(i) f is an entire function (i) f is analytic at 0
(iii) f is differentiable at 0 (iv) f is not differentiable at 0.

d
For any simple closed contour C around the origin, i is
c <
(i) 0 (ii) 2mi (iii) 0 or 2w, depending on C
(iv) none of the above

1—e77

For the function f(z) =

(i) an essential singularity  (ii) a pole of order 0  (iii) a pole of order 1
(iv) a removable singularity

, the point z =0 is



2.

10.

11.

12.

Answer the following questions. 9x2

The domain of the function f(z) = 1/(1 + 22) is
The function f(z) = z+ 1/z, z # 0 in polar form is

—~ o~
=P

The image of the line {z = 1} under the function f(z) = 22 is

o

12+57y2+2ixy7 127
r—2+iy—3i
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The limz_>2+3i[ ] is
The points of discontinuities of f(z) = 222_272’;;1 are
For f(z) =z, f is differentiable at

The function f(z) = 22 satisfies the Cauchy-Riemann equations at
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A function is said to be analytic at z = zq if

For two concentric circles C; and Cs, fCl f(z)dz = sz f(z)dz (# 0) always, when

—~
—

Show that complex exponential e* can be bounded for Re z < 0. 5
Define principal value of log z. Find log(—1) and Log(—1). 2+14+2=5
Evaluate the following integrals: 24-3=5

(i) J7 (3 —i)%t.
(i) [/ e2itdt.

Find [, Zdz, where C' is the right half of the unit circle |z| = 1 going from —i to . 5
State and prove the Cauchy’s theorem for contour integration. 34+7=10
d

Let C be the positively oriented circle |z| = 2. Evaluate fc m, using Cauchy integral formula. 5

Write the Maclaurin series expansion of f(z) = 2 in [2] < 1. 5

Write the Laurent series expansion of f(z) = Wl(z—z) about z = 1. 5

State Cauchy’s residue theorem. Use it to evaluate the integral fC %dz where C' is the circle |z| = 2.

3+7=10

Using residue show that / i u 5
sing residue show tha —_ =
& o (22+1)2 4
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