3040-11 ' MATH-II

B.Sc. (Part-IIT) EXAMINATION, 2021

(Faculty of Science)
(Three-Year Scheme)
(10+2+3)
MATHEMATICS
Paper-1I
COMPLEX ANALYSIS

Maximum Marks : 24 for Science
32 for Arts

Time Allowed : 1 ¥4 Two Hours

Note. (1) Attempt three question in all.
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(2) No supplementary answer-book will be given to any candidate. Hence
the candidates should write the answer precisely in the main answer book

only.
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(3)  All the parts of one question should be answered at one place in the
answer book. One complete question should not be answered at different

places in the answer-book.
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Q1. (a) Wz, 2z and z, are the vertices of a triange, then triange is equilateral if

212 -+ 222 + 232 =Z122 + 2223 +2Z3Z4

U 2, z, A1 2,75 Frgel @ M &, @9 Brps wwaTg @ AR
212 + 222 + 7_32 =242p + Z9Zq + Z3Z4

(b)  For any complex numbers z, and z,, prove that
2023 422 = A2 +12)

Rt wftns weRit 2,2, @ o Rig o &

2
|z,+2, |2+|Z1_22 |2=2U21|2+\2=| )
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Q.2.

Q.3.

Q4.

(@)

(b)

(a)

(b)

(a)

derivatives exist only at the origin.

- apep . bl
ﬁ@ﬁﬁ‘a’ﬂ?ﬁﬁﬁﬁf(z):‘zf aﬁama%%ﬁg‘ﬂﬁ
aRaw dacd 4 g w & 2|

Show that the function

f(z) = sinx coshy + i cosx sinhy, Z = x+iy IS anglytic everywhere.
firg g 6 wa
f(z) = sinx coshy + i cosx sinhy, 2 = X+iy
& fag W RARE 21
gral formula

Evaluate the following integral using cauchy's inte

1

J-?_-i dz

lz|=2
mmﬁ@ﬁﬁﬂaﬂmzﬁrmwzﬁﬁml

[l

z" -1

|z|=2

Verify Cauchy's theorem for the function

f(z) = 5 sin 2z if c is the square with vertices 1t iand -1 i

o f(z) = 5 sin 2z @ farg PR ARIEA T BT wA HIfTY At
cup gt e D M 1:iqAT1 20 B

iz
e
Evaluate |3 92, where c: [2-1] = 4
Cc

3z
e :
A FIT B .['z‘_‘;t'i'dz,'G[ETc; Iz-1|=4%8
c

2

https://www.pdusuonline.com



(b)  State and prove Liouville's thegrg,

WWHWWW%W,

N5 (8  Expand th ion f (2=~ i
© function f (2 ;2"‘1"55—_;—2- valid in the regions.

(i) lz|<2
(ii) 1<|z|<2
(ii) lz|>2

(2 R H YHR ST &Y |

) |z <2
(ii) 1<|z|<2

(i) |z|>2

{b)  Find the radius of convergence of the power series

< 2
f =

(2) 2012“#:
o A (D=2 afreor o s AR |

Q6. (a) Stae and prove maximum modulus theorem
agdy "I9ie WRY &1 duA fawer fig S|
(b)  Show that the radius of convergence of the series

113 2 1355, 3

Y 258
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Q7. (a)
(b)
Q8. (a)
(b)
Q9. (a)
(b)

Find the kind of singularities of the function

4
f(Z)" — B at z=m
1+ e’

e f(z) = aﬁzh,qqfaﬁaﬂraﬁm%waaﬁfﬁq;

1+

cotnz
f(z)= =\ 5 where a is a constant.

-a)

Find the residue at the poles of

Fad 1(2)= {COHZ B I OF AN S BT, STEM a T S

2l

Determine the number of roots of the equation z 2 _q=0 that

8_4z%+2

lie inside the circle |z]=1

T 8 _ 475,22 1.0 @ 30 |zI=
T 31 DIy |

¢ @ arex Red gell &

Prove Cauchy's residue theorem with an example

R 3y wHT B 0F SRy Afed Rig BT

If w = f(z) represent a conformal transformation of a domain D in the z-
plane into a domain D' of the w-plane then prove that f(z) is an analytic

function of Zin D.
afX w = f(z) T O I 2-HATA A TH FIHIV YR w-HHTel &
g9 D' Y & a3 g I 5 f(z), 0H 2z & favafls waw 21

. _v-4z :
Prove that the transformation W = 472" transforms the circle |z|=1, into

a circle of radius unity inw-plane

Rig FRT [ T w = qﬁlzlwﬁw e § a1
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0.10. (a)

(b)

Show that the function
f(2)=1+z2+2% 4= --- Zz“

can be continued analytically outsige the circle of

Rrg sty & o

convergence

f(Z)=1+Z+zz+ ______ 224

Wmmqwqﬂ?ﬁmﬁ?ﬁﬁﬁiﬁmmmmﬁl

n

X -
Show that the series z Y
E& 21 41 and nz;fm

(z-if
2- i}”*" are analytic continuation
of eath other.
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