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B.Sc. B.Ed. (IIIrd Year) Examination, 2022
MATHEMATICS
Paper - I (CC-5)

(Complex Analysis)

Time : 3 Hours | [ Maximum Marks : 60
Section—-A (Marks : 2 x 8 = 16)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries

Note —

M —

2 marks.

(@ue-37) (3F: 2 x 8 =16)
Tl TS Y3l H W I (SW-HHAT 50 I8) | Th e 2 3Fh Hl |
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(@ue-a) (3T : 4 x 5 = 20)
T Ofer geAl % S SISl TS 99§ foeed @1 e #ifeg (Sw-dE
200 I1%) | FI® T 4 3TF H o

Section—C (Marks : 8 x 3 = 24)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.

(Tue-|) (3w : 8 x 3 =24)

g ° 9 feE=l @9 geE & W ST (SW-EE 500 vS) | T 99T 8 37k
Ealkd
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Section-A
(Tue-3)
1. (@ Define the Harmonic Function.
THAGT T 1 qRIfea it
(ii)) Define Bilinear Transformation.
fateta wamro = Rt ifsm)
(ii1)) Define Contour.
Fox F1 uffd FHHf)
(iv)  State Laurent theorem.
WRE g9 w1 weH fafeu)
(v)  State polar form of Cauchy-Riemann equation.
FEN-THH THRO #1 g w9 fafen
(vi) Define Mapping.
yfdfesror w1 gftwfe sifse
(vii) Define removable singularity.
s fafesmar =1 9fRwfeg =ifs
(viii) State argument principle.
Fome fagra =1 fafen
Section-B

(Tus-—a)

2. Derive the Cartesian form of Cauchy-Riemann equation.

HIEN-CHH THHLO T R 9 A HIST

Or
(37era)
Prove that :
4 53 .02
lim3z 2z +8? 22+5:4+4z’
z—>1 zZ—1
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g wifey

. 324 22348222245
lim =

z—i z—1

4+44

3. If w = f(z) represent a conformal transformation of a domain D in domain D’

of w-plane in the z-plane, the f(z) is an analytic function of z in D.

AT w = f(2) ¥ D &1 - TFAA B Tk SR TR w-F9ac & o9 D' | ¥, 7
f2), D ® z 1 faveifes wem Tl

Or
(3=
Find a bilinear transformation that maps the points z = 2, /, -2 into w = 1, i,
—1 respectively.
& i wumm 9 Fifeg s fogsti 2 = 2, 4, -2 N HFE: w = 1, 4, —1 § gfafata
R

4. Let fz) is analytic with a continuous derivative f'(z) in a simply connected

domain G. If C is a closed contour lying in G then :
[r@ydz=0
C

A R TR FEs WY G # fz) favaifus wem ¥ 99 f1(2) S €1 A G ¥ C
qgd & T, @

[r@ydz=0
C

Or
(3teram)

Derive Poisson integral formula.

SHl T TR A A RIS
5.  State and prove Morera theorem.
AT 70T w1 HeF foeet fag i
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Or
(3=
Expand ¢ and sin z in a Taylor’s series about z = 0 and determine the region of
convergence in each case.
el &€ A9 sin 2z T z = 0 & FETS H e’ 01 H TER HITT 91 T 9ot & AErt
B W &S J@ SIS

6. Find the residue at the polars of :

f()_ cotmz
77 ey
e

f()_ cotmz
77 ey

® IR W TAYY @ HITSIT |

Or

(31eram)

State and prove Cauchy’s residue theorem.

HIET TS THA w1 weH fawet fag Hif)
Section—-C
(TUe-9)

7. If a function f(2) is analytic at all points within a circle C with centre z, and

radius r, then at each point z within C :

(Z—Zo)2
f(2)=f(z)+(z —Zo)f'(zo)+Tf"(zo)+ ........
(Z_Z'O) F™(20) Ferereerrrrree
n.
or f&) = 2. an(z—20)" where a, = f”(,'zo)
n=0 n!
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I g9 C 5o &5 2, 720 oo £ %, & oy @t fogell W f(2) T faveifoes wem
|ACH TR s fog 2z W

2
f(2)= f(z9)+ (2 —zo)f'(zo)+ﬂf”(zo)+ ........

12
(Z_Z'O) S (Z20) F oo
n.
Rl f@ = 2 a,(z—z)" an:&IZO)'
= nl

1 1
8. Find the image of infinite Z< y <5 strip under the transformation w = 1/z.

1 1 oo e
IR w = 1/z % ST 3= 9gl 2 <Y< T wfafE | e

9. Let fz) be analytic in the annulus (ring shaped region) G between two concentric
circles ¢; and ¢, with center z, and radii R, and R, (R, > R,) respectively then

at any point z of the annulus :

f@)=2 a,(z—20)" +D by(z—20) "

n=0 n=1
where
S O LS S
2mi o (&- zp)™!
and
b, = l.j SOIE 103
2mi (&~ zo) !

()
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a1 foh & wedhE g9 o W oo, TS E5 9 Boad wwe: R W@ R,
(R, > R)) & =eA Fataew G H f(z) T Taweiftes wer @1, A oetas & fad foag

z 9T ¢

qe

10. Evaluate :

A @ HINT

Evaluate :

OH J1d i

BR-1166

f(2)= 2 ay(z=29)" +2 b, (2= 29)"

n=

0

n=1

S
e (€-z2)
b= [ SO 103
2mi o, (6= 20)
n  ad®
,(a>0)
JO a2 +sin? 0
n  ad®
,(a>0)
JO a2 +sin? 0
Or
(3ere)
n ad©
———,(@>0)
IO a? +cos? 0
n ad©
———,(@>0)
IO a? +cos? 0
( 6 )
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11. Find the residues of :

2
z

(z-1)(z-2)(z-3)

at z = 1, 2, 3 and infinity and show that their sum is zero.

22

(z-1)(z-2)(z-3) P 2= 1,2, 3 T8 3F< W STEEY A HITSY a1 Y FHifeg
% 3T A = 7
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