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B.A./B.Sc. (Part III) Examination

MATHEMATICS
(Complex Analysis)
Paper : MT-08

Time : 1% Hours | [ Maximum Marks : 47

Note .— The question paper is divided into two Sections
A and B. Section—A contains 8 Very Short Answer
Type Questions. Examinees have to attempt any
four questions. Each question is of 1% marks
and maximum word limit may be 30 words.

Section-B contains 8 Short Answer Type Questions.
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Examinees will have to answer any four questions.
Each question is of 10 marks. Examinees have to
delimit each answer in maximum 200 words. Use
of non-programmable scientific calculator 1is
allowed in this paper.
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1. (1)

(ii)

Section—-A
(Tug—3)
Very Short Answer Type Questions
(afa oy ST uv)

Show that function f(z) = 2” is differentiable

at every point, where » € N.

WA Hie fF wem f(2) = 2/ YO fag W
3TEHAT ¥, Sel n € N |

State Cauchy’s general principle of uniform

convergence for sequence.

ST % THTAM AT & foe wisht & wme
g 1 FeM HIGT|

(ii1) Find radius of convergence of power series :
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(iv)

(v)

(vi)

2
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oA St Z(H;
T |

Write sufficient condition for a conformal

mapping representation.

st gfafesor & faegu & foag 99w gfaeey
fafem |

State Cauchy’s fundamental theorem.

LM HA FHA HT BT e |

Write Poisson’s integral formula.

w1 R g5 fafem

(vii) State Taylor’s theorem.

IR YHT HT HYT HIfST |

(viii) Define isolated singularities of an analytic
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function.

fagcifies wod &1 fagw fafesar &1 aRwrfm
HIfST |

T7-298



Section-B
(TuE—9)
Short Answer Type Questions
(1Y ST 999)

2. Prove that a non-empty open subset S of set of

complex numbers C is connected if and only if
for any two points @, b of S there exists a polygon

which entirely lies in S.

fag Fifsu f& afmy demstt & 9q==a C &1 ™
e forgm Sua=aa S weig ¥ Afg 3R @aa afg S
% i A fagelig 0 & oW 0@ b 7% ™ T
TGS foemm &, S goiaen S H feem ¥

. Show that function f(z) = u + iv, where :

3 . 3 .
o= 2D 02D (. 0), (@)= 0

X" +y

is continuous at origin and satisfies Cauchy-
Riemann equations at origin but f'(z) is not exists

at origin.
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TR T wed f(2) = u + iv, ST :

3 . 3 .
fla)= 2 LEDLED (), 0= 0

X"ty

o fog W Faq & a1 9t fog, W RIeH-THA FHiehor

g B T T f(2) = fia Ha fag W TR
g

. Prove that two inverse points with respect to a

circle in z-plane are transformed in two such points
in w-plane which are inverse points with respect

to transformed circle in w-plane.
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5. Show that if a function f(z) is analytic within and

on a closed contour C, then value of its derivative

at any point ¢ within C is :

IJ f(2)dz

21 'C(z—a)(z—a)

Fefi FIY & afT wer f(2) TF H9 R C F
IR 9 SR T fagafltes weq & @ C & o1 fomdt
g ¢ W 9% TaheS &1 A B

1 J~ f(2)dz
21 'C(z—a)(z—a)

f(a)=

f(a)=

. State and prove maximum modulus theorem.

TexH HIIsh THT 1 T w fag wifeg |

. Prove that if function f(z) has necessary isolated
singularity at z = a, then f(z) is arbitrarily
neighbouring to every complex number in every
deleted neighbourhood of a.

fag =ive % af€ 2 = ¢ weA f(2) &1 e fog®
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Yo dfmy T& & e & S ©)
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. Prove that polynomial 22 + 23 + 2z + 3 has only

one zero in first quadrant of complex plane.

fag wifse fF sgag 22 + 22 + 22 + 3 &1 Wiy @@
F Juq =gyt #§ Had TH & A T

. Prove by line integral :

dx =—Te

J‘OO x sin mx 2r
0 %2 1 2% 45
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