MT-08
December - Examination 2025
B.A./B. Sc. (Part-II) Examination
MATHEMATICS
COMPLEX ANALYSIS

Paper : MT-08
[Time: 3 Hours ] [Maximum Marks: 47

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific calculator is allowed in this paper.
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Section-A 7x1=7
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each question carries 1 marks.
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L. (i)  Represent complex number 2 + 2v/3 i in polar form.
[P EAT 2 + 2V3 1 BT gdg ®U H I DI |
(i) Write formula for radius R of convergence of a power series ), a,z".
ord Sof Ya,z" & AR B5a R 91 /A & oy g3 ol |
(iii)) Write necessary condition for a conformal mapping representation.
TPIOT T & Fregor & oy amaeges yfqaer foRkay |
(iv) Prove that function u = cos x.cosh y is harmonic.
g PINTY fF B u = cos x.cosh y THaTa! % |
(v) State the Cauchy’s Inequality.
DA SAMABT BT HAT B |
(vi) Define Contour.

Fex B uRWIRE BRI |

(vii) Find the residue of the function
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Section-B 4x5=20
(Short Answer Type Questions)
Note :- Answer any four questions. Each answer should not exceed 200 words. Each question
carries 5 marks.
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2. Show that function f(z) = u + iv, where -

f(z) = ,(z#0),f(0)=0

is continuous at origin and satisfies Cauchy - Riemann equations at origin but f'(z)

HBA+D)-y3 -
x% +y2

is not exists at origin.

qeIigy fb wed f(z) =u + iv, T8l —

f(@)=

B A+D)-y3 -

,(z#0),£(0)=0

x% + y2
o fog IR Gad § T ot g wR Bl — JAM FHIGR I B © | JEfl
f'(z) @1 AIRT@ qa1 fag = 78 2|
3. Prove that -
4_5.3 2 _
lim3Z 2z +8z. 2245 — 4 + 4i
zZ-i Z—1
Rig @Ifoe f —
4_ 5.3 2 _
hm?)z 2z +82. 2z+5 —4 4+ 4
zZ—i Z—1
4, State and prove Cauchy integral theorem.

el FHIHAT T Bl HAT BR Rg BT |

. . e .1 1 . 1
3. Find corresponding area of infinite strip <y <; under the transformation w = ~.

1 .
BIR w=- WW@%<y<%WW—HHdM H FHadl & S

BHIFSTT |
6. State and prove Morera’s theorem.

ARRT THT BT HIT PR RIg DHIRIT |
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7. Describe singularities of function f(z) = and expand function for

1
z(eZ—-1)
0<lzl<2m.

Pl f(2) =

o l)aﬁﬁi%lawaﬁa%ﬁéwwﬁgq0<lzl<2na%mw

BT TAR BT |

8. Evaluate -

,(@a>0)

f‘l'[
0 a2+ smze

Hﬁaﬁaﬁﬁm—
,(a>0)

T
f 0 az + sm29
0. Prove by line integral -

foo X sin Ttx 21

—0x2 2%+ 5
IR AR A Rig P f —

o xsinmx 21
Jas g dx=—me
-0 x4+ 2x+5

dx = — e

Section-C 2x10=20
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 10 marks.
Yurs—4F'
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10. Prove that the derivatives of an analytic function is itself an analytic function.

f<ft A2 BT BT Tahel Td diNb Bol BIdT B |

11. Obtain expansion for function f(z)= = _312 = which are valid, for the regions.
(1) Izl < 1
(i) I<lzl<?2

(i) lzI>2

o1 &= # wed f(2)= BT TR S BRI —

22-3z+2
1) Izl < 1
(i1) I<lzl<2
(i) lzl>2
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12.  State and prove fundamental theorem of integral calculus.

HAATHET & ol THT BT HAT B g DI |

13. Explain the following -
(i)  Analytic continuation along a chain of domains
(i)  Analytic continuation by a power series

(iii)) Direct analytic continuation

¥ BT A=Y —

(i) widl B HE b e fAveils diaw
(i) = Ao grRT fAgeife Hide

(i) e faveilts A
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