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B.Sc./B.Ed. IV Year Due of 1III Year (Supplementary)

Examination, 2022

MATHEMATICS
Paper - I (CC-5)

(Complex Analysis)

Time : 1% Hours | [ Maximum Marks : 60
Section—-A (Marks : 2 x 8 = 16)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries
2 marks.
(|ueg-3) (3T : 2 x 8 = 16)
A~ T e WA & SW T (IW-HMA 50 ¥R) | THF T 2 IF H T
Section-B (Marks : 4 x 5 = 20)
Note .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
(Tus-a) (3T : 4 x 5 = 20)
AT~ Tl uter Yl % S SIS Yedeh Wy H faeheu w1 =M sifeg (ST-EE
200 ¥IsT) | TOF Y 4 3TH H T
Section—C (Marks : 8 x 3 = 24)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.
(WUs-W) (37 : 8 x 3 = 24)
qE o~ H F R AT A & SW SN (SW-EE 500 ) | O A9 8 T

=l
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Section-A
(TUs-3)
1. (1)  Define Analytic Function.
fogeifor wer =1 aRwfe sifSwl
(ii)) Define Conformal Mapping.
ST FfAra=or sl TR hifera |
(ii1)) Define invariant points of a bilinear transformation.
e wu=m & fver fog &1 9Renfom sifsm
(iv) Define Complex line integral.
Gy e R i IR whifs |
(v)  State Liouville’s theorem.
I THA 1 A fafem)
(vi) Define Essential Singularity.
srfrard fafesar =1 aRwfoa wifsT)
(vii) Define Zeros of an analytic function.
fvafia o @ Yo 1 AR i
(viii) State the Cauchy’s residue theorem.
FHISH STERY THT 1 Had faren |

Section-B

(TuE-=)

2. Prove that the function f(z) = sin x cosh y + 7 cos x sinh y is continuous as well

as analytic everywhere.
fag FIfSY f% e f(2) = sinx cosh y + i cos x sinh y T Taq Ta favaifos ¥
Or
(3rgram)
Show that f(z)=7Z is not differentiable at any point.
TR Hife & f(2) =2 fFE of fog W Taswera T T
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3. Prove that the function # = cosx cosh y is harmonic and find its harmonic

conjugate.
fag #ifST fF e u = cos x cosh y THATET ¥ A1 SHHT YHAR! TIH TN HifC |
Or
(3terEm

-
e

3 .
1 transform the circle x* + y2 -4x =0
Z p—

Show that the transformation w=

into the straight line 4u + 3 = 0

2z+3
z—4

T FifT fF TR0 w= VT A2 + y2 — dx = 0 1 W Y@ 4u+3=0

W EIIRG HIA
4. State and prove Cauchy’s integral theorem.
FHISN FHERSA THA &1 FoF fAfen qon Fefya st |
Or
(3=
Prove that the derivative of an analytic functions is itself an analytic function.
fag =ifsw f& fodr favafos wom &1 awes @a T favaftes ®wem 2 2l

5. Expand cos z in a Taylor series about z = 1/2.

Cosz &l z = m/2 W TeR AU @ Hifeg |

Or
(31eram)
ec/(z—a)
Discuss the singularities of the function f(z)= -
e’ -1

we f(z)=S &1 fafesmeti &t foe=m Hifsw|

6. State and prove Rouche’s theorem.

U T9T T FYA o genfya St |

BI-220 ( 3 ) SED-407 PTO.



Or
(3teram)

Find the residue of f(z)= at infinity.

(z—a)(z-b)
f‘(z)z;b T I T ST T HI

Section—-C
(@ues-—|)

7. Prove that the function f(z)= |z|2 is continuous everywhere but nowhere
differentiable except at the origin.

fag wINT &% ®er £(2) = | 2|2 9d aa © g 0o fog & eifaftaa #el off sasera
Tt Tl

8. If w = f(2) is a conformal mapping of a domain D in the z-plane into aD’ of
the w-plane, then f(2) is an analytic function of z in D.
AT w = f(2), 29 & WG D ¥ w-THdA & W D' H S gfafesor @ £(z),
D # z =1 favafts ®eq 2§

9.  Verify Cauchy’s theorem for the function f(z) = 5 sin 2z, if fis the square with
vertices at 1 £ 4, -1 £ 7.
T f(2) = 5 sin 2z % U ok a9t £ S WSt 1+ 4, —1 + / 96 o €, % STCY qHIhH
L HIE THI 1 HAMIA i |

10. State and prove Taylor’s theorem.
IR T F1 weA foraae fag wifsel

11. Use the method of contour integration to prove that :

ch acosf

do = 27‘[6[{1— }, where a > 1.

a
\/02—1

-Tg+cos0

gRay gaered g fag wifse f& .

J'Tc acost

do = 2na{1—
-T g+ cos0

},Tﬂﬁa>1|
a -1
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