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( Complex Analysis )
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All questions are to be answered in main answer-book. No supplementary anSwer -book
will be provided. '
o 3 T e @ ST o e & @ 3 3 B A T ST @ &
All parts of a question or its various parts are to be answered together, at one place in
the answer-book.
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This question paper has 3 sections :

WAF-T A 3G E:

Section-A contains 10 very short answer type questions (answer in 30 to 40 words).
Each question carries 2 marks. All questions are compulsory. [10x2=20 Marks]
quE-31 3 10 SR G 5 ¥ (I 30 F 40 9= W) 9B A 23K T @ WA
I B N FEd

Section-B contains 8 short answer type questions (two questions from each unit). The
student will have to answer 4 questions, selecting one question from each unit. Each
answer will have word limit of 200 words. Each question carries 10 marks.

[4x10=40 Marks]
oE-x ¥ 8 AgIwAd uH (TR 358 A A uw) ¥ Rend B 546 68 A § @ AW
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Section-C contains 4 long answer type questions. Student will have to answer any two
questions. Each answer has word limit of 400 words. Each question carries 20 marks.

[2x20=40 Marks)
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SECTION-A / ®ve-a

) (i)  Define limit of a Complex function.

S e W A )y TR B

(i) Define Analytic Function,

RN W D R iy

(i)  Write Cartesian form of Cauchy-Riemann equatiors.
TR whEr = T = R

(iv)  Define Magnification.
e B oRwfa Hitng

(v)  Write down bilinear transformation.
e s R
(vi) Define Power Series aboqt a.
a® qRa: g AN H Rl At
(vii) Define radius of Convergence.

e Bear B aRwiva Hifvw

(viii) State Cauchy’s Fundamental theorem.

PN P g T T A R

(ix) State Taylor’s theorem.
o T 9w R

()  Define Essential Singularity. | LI L paper s.com
Jfvard Riftmar & wRwfia AT |
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SECTION-B / @3-
Unit-1 / §98-1

The necessary condition that a function f(z) = u(x, y)+iv(x,y) be analytic in a domain Dis
u_ov ou__ ov (10]

thatin D, uand v satisfy the Cauchy-Riemann equations i.e. . ™ oy oy ox

W £(2)=u(x,y)+iv(x,y) & R giq D ¥ RS M 3 R Ewas ey 8 & 39

ou

v av
mﬁumvm-mmmmg,maﬁgy— "

E:
dy

OR / S
(5]

(a) Derive polar form of Cauchy-Riemann equations.
-0 T @ g &9 G B
() Iff(z)=u+iv,isananalytic function of z = x +iy and u—v =€*(cosy —siny) then
find f (z) in terms of z. (5]
R f(z)= u+iv, z=x+iy o T R o 8 G?R u-v=e*(cosy—-siny),
flz) @ z 3 T & T P
Unit-IT / -1

11 _
(a) Find theimage of infinite strip 1 <Yy <'5' under the transformation W = % .

3 1
GﬂﬁR"’fw=% 3 ol oFFd W <Y <3 # g s A

2z+3

(b)  Show that the transformation W =—"—7~ maps the circle x? +y*-4x =0 into the

(5]

straight line 4u+3=0.

Rya AT & BT W—zz ;7 T 2_avop MA@ 4u4+3-0 T
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ing bilinear
5. (1) Find the invariant or fixed points and the normal form of the following bi
. 3z-4 (5
transformation. W = =i

a— T T SR

z—1

(5]
(b)  Explain the exponential transformation w = e
R WA = ? B AHARY
Unit-111 / §&¢-10
6.  Evaluste [(2*+32z+2)dz
c
where C is the arc of the cycloid x =a(0+sin6),y=a(1- c0s0) between the points (0, 0)
[10]

and (na,2a).
A S BT I(z’+32+2)dz

& C a5 x=a(0+sin6),y=2(l-cos8) H fagatt (0,0) T (7a,2a) 3 79 9
OR/ qar .
7. Thederivative of an analytic function is itself an analytic function. [10]
Rl RN T 1 o & T R B 8 8
Unit-IV / §@é-1V

2 .
z° -4 ) . . .
8.  Expand the function (z+1)(2+4) which are valid for the following regions : [10]

(i |g<1
i) 1<|g<4
(iii) |2>4

kukupapers.com

24BMT7501T/7840 (4)



2 -4
l:F“‘:W(z+l)(zﬁi-4)
M |4<1
) 1<|e<4
(i) |2>4

FTERARE AT I R B

ORIm

9.  Define the following :

P & o A

(i) Removablesingularity
e R

Isolated essential singularity
R st R

(iii) Pole

(i)

AP

[4><2'/z’-"w]

(iv) Non-isolated essential singularity

SR afvard R

SECTION-C/ §v8-8%

10. (a

are harmonic functions inD.

If £(2) = u(x,y) +iv(X,y) is analytic function in domain D then u(x, y)

and v(X,¥)
[10]

o i@ D& £(z) =u(X,y) +iv(x,y) w5 RS & 8 & u(x,y) T v(x,Y) qid

D & yHAR G 8

y; 2sin2x

Ifu+v=
® 1 e +¢7% —2c0s2x
f(z) in terms of .

24BMT7501T/7840 . .

and f(z)=u-+iv is an analytic function then find
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11. (a)
(b)
12. (a)
(®)

bt - T AR o) A
e +e7 g T f(z)=u+iv & ARG B flz) ¥ 2
SR Ay R

If w=f(s . :
w=1(z) Iepresents a conforma transformation of a domain D in the z-planeinto a
s "
domain D' of the W, plane then f{z) is an analytic function of zinD. [10]

W w=1(z) R D 2oy ¥ 5 AT ST w-Fee S R D'A Y, T
f2), z 9 s v D& 3

Find a bilinear transformation that maps the points z=2,i,~2 into w=1,i,~1
respectively. - [10]

;ﬂimmwmmwﬁw z=2,i,-2 & w=1,i,-1 ¥ sl H
|

-

State and prove Morera theorem, (10]
AR 5T 1 0 Rt Ry R
. ) ") 1 ¢ x"e®
Using the integral representation of £" (0), prove that _L;‘- = I IE"‘Z'.,TF :
c

where C is any closed contour surrounding the origin hence show that

S 'xn i 1 2 2xcos0
—_—| =— e do
5] wefea ‘ o

2
n l n m =
£7(0) P AT T & AN F@ R difre B [i‘) =2ﬁ,!;l—:_:n+ldz & C

o Rg 3 aRAw ¥ A H99 R B G SRRl At R

2 2n
2.0 x" 1 2xcos0
.g[la ] 2n t[
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z2

1377 (oy” Findthe residues of -(-m @ 7] 2,3 and infinity and show that their

()

sum is zero. [10]
(z_l)(zz_zz)(z_” o z=1,2,3 T IR T s T AT T R B B
o A g b |

Every polynomial equation P(z) =8, + 32 -l-azz2 +....+a_z" =0 where the degree

n>1anda, 20 has at least one root. [10]

A% [R AB P(z) =2, +82+8,2" +...43,2" =0 T W AR 7> T
a, #0 B § T I 8

----x.--‘.-
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