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SECTION A
(5Qx4M=20Marks)
S. No. Marks CO
Q1 Determine the biggest subset S of the set of complex numbers € on which the 4 col
complex function £ (z) = e?* + (1 + i)z is differentiable.
Q2 Suppose u(x, y) and v(x, y) are both harmonic functions on domain U. Is f = 4 co1
u + iv analytic on U? Justify your answer.
Q3 Evaluate the contour integral
éz dz 4 COo2
Cc
where contour C is the unit circle |z — a| = r oriented counterclockwise.
Q4 If k(> 0) is an integer then find the radius of convergence of power series
C 4 2
z nin(n + 1) z* co
n=1
Q5 : : . oz : .
Find the residue of the function f(z) = oo at the singularity z = 0. 4 Cco3
SECTION B
(4Qx10M= 40 Marks)
Q6 . . (1) : :
Discuss the existence of the limit ?L’%e using suitable paths passing 10 co1
through the point z = 0.
Q7 Suppose f = u + iv is entire such that u? <v2vz € C. Is f = constant? 10 co2
Prove or give counterexample to discard the statement.




Q8

Use Laurent series expansion by defining a suitable annular open connected
set r <|z— 1] < Rto comment correctly on the nature of singularity

for f(z) = —— at the point z = 1.

z2-1

10

CO2

Q9

Suppose C is an arbitrary closed simple curve on complex plane with unknown
orientation. Evaluate the integral
2025

1 sinzcos?z+ z
|—| dz
2ml J

820232

OR
Determine the value of k € Z-, so that
1 (z2-z—k
Zni,[t z—k dz=0
where C is an arbitrary closed simple curve enclosing the point z =k on
complex plane.
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CO3

SECTION-C
(2Qx20M=40 Marks)

Q10

1
ez

Consider f(z) = ——.

(i)  Determine all the singularities of f(z).

(i)  Discuss the behavior of f(z) at the singularity z = 0.

(iii) If C is the circle z = 2%, where 0 € [0,2m) then find the value of

f z%f(z)dz
Cc
(iv) Find the order of poles at z = 2rk, k € Z\{0}.
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Q11

Use calculus of residues to prove the following

2T s 2
j S g Zn(a—\/az—bz),a>b>0
0

a+ bcos@ =ﬁ
OR

Find the principal value of the real integral

j“” sinx g
_oXx(x?—x+2) X

by clearly showing how the value of the integral fz(zze%l;z) dz — 0 along the

semicircular arc in upper half complex plane.
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