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Show that a power series represents an analytic function inside is circle of convergence.
[MT-08, P.N0.116]

Find all the bilinear transformation which transforms the circle |z| <r into the circle

W<R.

o T T URgsh SUT=T ST IS ST 9 |z < r i ae [w] < R & gfdferfe
[MT-08, Page 162]

State and prove Maximum-Modulus theorem.

HeExH "I T9 i forfae 7 firg il

[MT-08, P.N0.247]

Prove that the polynomial z°+z°+2z+3has just one zero in the first quadrant of the
complex plane.

forg IS foF srgae =it aftmsr aat o Tom =Iqufer § shad o & 3
[MT-08, P.309]

(5) State and prove Caucy Hadamard therorm.

Hie—eremrg T ferfa o fig i

(Ans. MT-08, p.110)

(6) Find all the Bilinear transformations which transform the half plane [ (Z ) = 0 into circles |W| <1.

T At feXResh war=ateT Jra AT St Fu steiae 1(2) = 0 &iad |w| < 1 8 gfafafa )
(Ans. MT-08, p. 159)

(7) State and prove cauchy’s fundamental theorem.

=hIef =1 g1 5o fTRae 7 firg <hifery)

(Ans. MT-08, p. 200)

(8) Prove f

o log (1+x2)

0 T2 dx =1 lOg 2 by contour integral.

- 2
meﬁ?&"oﬁﬁ?ﬁﬁfo log+x7) 1y = mlog 2

1+4x2

(Ans. MT-08, P. 331)



(9) Prove that a stereographic projection projects circles into circles or straight lines.

Torg, TSI To wah Torferm wata sh Jyat & A1 &t C@rsdl H J&iT LT 2l

(Ans. MT-08, p.18)

. . . _ .. _ 2 sin 2x
(10) Find an analytic function f(Z) = U + LV interms of z where U + V = o2 102 —2 cos 2x
2sin 2 i . ¢
AR+ v = 22 a1 f(2) = u + iv Uk fasdiNes Wl Bl f(z) iz % T A T

e2Y+e~2Y -2 cos 2x

EAIS 1Y
(Ans. MT-08, p. 85)

(11) Discuss transformation w = log z
FI=OT w = log z i faa=mt Fifsg
(Ans. MT-08, p. 184)

(12) State and prove Rouche’s theorem.

w31 v ferfiae 7 farg il

(Ans. MT-08, P. 304)
(13) Prove that the area of a triangle whose vertices are the points Z1, Zy , Z3 on the Argand diagram in
y (z2—23) |z1|?
4izi

Show that the triangle is equilateral if z;2 + 2,2 + 232 = Z1Zy + zy23 + Z321

WW%W@%ﬁ%ﬁﬁ Z1,Zy ,Z3 Yﬁém@rﬁgﬁraﬁr W%Z (z2—23) |Z1I2

4izi

Hﬁﬁﬁaﬁﬁqﬁﬁﬂﬁwmﬁzlz + 222 + 232 = Z1Zy + ZyZ3 + Z3Z; (Ans. MT-08, p.22)

(14) Every power series possesses derivatives of all orders within its circle of convergence and these derivatives are
obtained through term by term differentiation of the series.

T ST AT 3 6ok AT I § |eft 351 o STarehiel ITH fohe ST Tehd & @I 3 Sfarsher =T S0ft 3
UG STFhTH o ITH B 2

(Ans. MT-08, p. 116, 5.12)

(15) Let f(z) be analytic in a simply connected domain G.

If C is any closed contour in G then J. f (Z)dZ =0
c

HHAT THT: 15 To¥1 G | 2% (z) ot 21 afe G | C 15 Hed bt &1 al g hiforg fom
jf(z)dz=o

c



(Ans. MT-08, p. 200)

(16) Let f(z) be analytic inside and on a simple closed contour C except for a finite number of poles inside C, and

suppose f(z) #F 0 on C. If N and P are respectively, the number of zeros and poles inside C (each zero or pole of order m,

being counted m zeros or poles as the case may be), then

T f(z) W IREET C T AT S8k et Feoret aiifirer SFfeeieni o 3tferfieh @t fergadl o fersghitren & qerm wmr
foh C T f(z) # 0 @l N aern p smer: C 3 areat Rord 31 T ST=eh! ohl TAT 8 (F8T TS m o T T AT
AT T TUMT ST AT m ST ol T ©), T

L LD g, —N—p
(Ans. MT-08, P. 301)
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(17) Show that the function f (Z) =e % ,z #* 0Oand f (0) = 0 is not analytic at z = 0, although Cauchy-
Riemann equations are satisfied at the point. How would you explain this?

FeRfa RNT R e f(2) = e,z # 0 @1 f(0) = 0w fersfieh e & 7rarfiy g forg e aveh
T EeiehoT §8 BT &) SEeh! ST h T8 T
(Ans. MT-08, p.72)

z—ic
z+ic
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(18) Show by means of the transformation W = ( ) the upper half of the w-plane may be made to cprrespond to the

interior of a certain semi circle in the z-[lane.

TR W = (Z_ic)z 3 fore wefifa HifSr fof w-Tmdet T Sud STeRT 2-THaer § forelt stefer o 3t

) z+ic
AT o G 2

(Ans. MT-08, p. 132)

(19) State and prove Poisson’s Integral formula.

T % wATReH 9 e 7 fag #ifs

(Ans. MT-08, p. 200)

e¢/(z—a)
(20) Discuss singularities of f (Z) = pryrEry
c/(z—a) .
& f(2) = = i fafafraredt i fe@mmr Fifsy

ez/a—1

(Ans. MT-08, P. 281)

(21) Discuss stereographic projection of complex numbers.

gt gt o Hifam vy i s Fifs)
(Ans. MT-08, p.16)

(22) Prove that following functions satisfy Laplace equation. Determine corresponding analytic function in each case.



frg IS fof T et ATecT S TeRtoT T S L 8| Scieh Tertal 3 ETa frsafires e
f(z2) =u+iv-Hhzasfity

@ ulx,y)=x3—-3xy?+3x> -3y +1
b u(x,y) = e *[(x? — y?) cosy + 2xy siny]
(Ans. MT-08, p. 100)

(23) Find all the bilinear transformation which transform R (Z ) = 0 into the unit disc |W| <1
3 aft f5tRaeh TuTawor 1 HIRT ST o7efaet R (2) = 0 % 318 fo& |w| < 1 8 SUT=afid il
(Ans. MT-08, p. 166)

(25) State and prove Taylor’s theorem.

T 99T w1 K ferfay o fig hifvig)
(Ans. MT-08, P. 237)

(26) State and prove sufficient condition for f(z) to be analytic.

T3 ftrer wo 819 1 warte Widery fafae 9 fag fifsg

(Ans. MT-08, p.65)

(27) Discuss the transformation W = e*
BT w = e? st fereemT |
(Ans. MT-08, p. 177)

(28) State and prove casorati-weirstrass theorem.

N ST T 3 fetfae g fig hifsi
(Ans. MT-08, p. 271)

(28) Prove by contour integral

o T wHTeRe g g v
o sin mx
fZ T dx=m

(Ans. MT-08, P. 339)



