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M. Sc. (Sem. II) Examination
April/ May - 2018
Mathematics : Paper - MTHP - 3

(Complex Analysis)

Time : 3 Hours] [Total Marks : 90

Instructions: 1. all questions are compulsory.

2, Standard notations and conventions are
followed.

1 Answer the following (Any Three) 18
(1) State and Prove Cauchy — Riemann Equations.
(2) State and Prove De Moivre’s Theorem.

() Find the harmonic conjugate of u(x, y) = ¥’ =3x’y using
Milne Thomson Method.

1
(4) Find all the values of (1)? .

(5) Show that the following f(z) satisfy CR equations but not
differentiable at origin?
=2

f(2)= Z. whenz#0
g

0 whenz=0

2 Answer the following (Any Three) 18
(1) State and Prove Cauchy Integral Theorem.
(2) State and Prove Liouville’s Theorem.
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() Evaluate [ Re(z*)dz where C is the boundary of the square
mﬂlvemcas 0, i,1+i,1 mtheclockmsedlrecuon.
(4) Evaluate Jz’dzwhereC is a parabola y =x” from
C
(1,1)t0 (2,4).

(5) Evaluate f (52° + 4z +1)dz where C: |z}=1.
C

3 Answer the following (Any Three) 18
(1) State and Prove Cauchy Integral Formula.

(2) Evaluate | z(zd-zzy where C: |z}=5.
C

(3) Evaluate Iz(f—i)’ where C: |z/=2.

(4) Find Maclaurin’s series of f(z) = e? coshz.
(5) ForinﬁniteseriesZz,,wha'e Zy = X+ iy, ,and z = x + iy,

Then limz, =z lfandonlylflunx =x and limy, =y.
4 Answer the following (Any Two) ' 18
(1) State and Prove Cauchy Residue Theorem.
(2) Find Lmnmtsaicsoff(z)=—(;—;—?l—;;(% in 0<]z+l|<3.
(3) Using Cauchy residue theorem evaluate I f—’d:_l)’ wher
z
C:lz+il=1. .

) Using Cauchy residue theorem evaluate Itan zdz where
C:lzl =

AAH-7312] 2 [Contd...



S Answer the following (Any Six) 18

(1)
@)

&)
“)
)
(6)
Q)
G

©)

Find modulus and argument of (v3 — i),
_ gy
lim

Zoi Z—1

Expand sin 46 in powers of sin @ and cos 8.

State Morera’s Theorem and Fundamental Theorem of Algebra.
Find real and imaginary part of (1 + v3i)"

State and prove relation between sin x and sinh x.

Show that f(z) = Re (z) is continuous but not differentiable.
Find the residue at z = 0 of f(z) = zcos(1/z).

1+2z

Find the Laurent series of 2
2+

in0<|z| <1
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