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The figures iri the margin indicate

l
for the questions Jull marks

Symbols have usual me aning

1. Answer the following questiong -

- 1x7=7
(a) Write down a sufficient conditio, 3 .
equality of f,, and |- or the
(bp) Give an example of g s o
function which in Riemap,, -Ontinuous
Integrable.

(c) If P*isa refinement of g ar

bounded function f, then .., 200 Pof a

wr
relations between U(p, f;te d;Wn the
’ *
L(P, /) LP* 1. (P*, 1),
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(2)

(d) Define pole of order n of a complex
valued function f(z).

il y s
State

(€ A function f(2) = ulx
defined such that

Y+
Qli=_”.
ax 9y

whether fis analytic or not.

(N Let f(z) U{x, y) +IU(JC, y} be analytlc ina

2
Tegion R. Prove that a(u, 2 =|f"@l
(@) Find o fgeq points of the
transformation w = z+5-
2. Answer the following questions : 2x4=8
(@) Show tha4
3151_1.}10 lim f(x, Y= 115}) il_ril f(x: Y
but lim, f(x, y) does not exist,
wherg % 9120 0
i3 - (% Y#0, 0)
x2 +y
=0’ {x, y):(O, 0]
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(3)

(b) Prove that the improper integral

J:dx

(x-a)"

converges if and only if n <1

(c) Let C be the curve in the xy—plane
defined by 3x* y-2y° =5x* y -6x2,

Find a unit ve.ctor normal to C gt L ~1,

(d) Show that

d

v ==
0z

i+i_a_-..
d d

3. Answer any three parts : Kiahs

(@) Show that the function

2

Y 2

!f):—-—-—_’ X~ + 2
R Y y* %0
=O, X = y =0

possesses ISt  partia) derivativeg
everywhere, including the origin o
the function 1s dlscontinuous A file
origin.

(b) Prove that a boundeq function p
integrable on [a, b] iff fq. o is
there exists a partition P of [a, ! € >0,
that U(P, f)-L(B f)<e. Such
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g ) (5)

H 1 m-1 o n-1 .
(c) Prove that every absolutely convergent | ) () Show that on (L -x)""'dx exists
Hmproper integral is convergent. if and only if m, n both are positive. 5
(d) Given, . B (osiny—ycosyj, fmd » (i) Show that the integral
. . 1 sin(l / x)
Such that f(@ =u +iv is analytic. .[0 _—xp—dx, p>0
(e) Evalyate LE BN | 0t e 40 is absolutely convergent for p<1. 5

along“the Curve C given by (i) z=1> +it i
4 (i) the line from z=0 to z=2i and 5. Answer any one part : 10
en ] - _
the line from z=2ito z=4+2i. (@) (i) The roots of the equation in )

R-0%+R -y +h-23% =9

4. An . Rrove that
SWer any One part . 10 R s
@ : dw, v, W) _ 5 U-3F(z2-x)(x -y
a — e = _'_’———_._,_
Y Show g flry, 2-2x=0, f is Wy U-dv-ww-y
dlﬁ‘erentiable and f, #0, where
72 satisfies the equation (i) Prove that if fand g are Riemang
X 0z 0z integrable on [q, b], then f + g f-g
E};_y 53} =2x 5 are also Riemann integrable on
[a bl 5
(@ Sh
W :
that the function (b) (i) Show that the function [x], where [x]
Jlx Y=y? + x2y+x* denotes the greatest' integer not
hag 5 greater than X 1S  Riemapn
% Minimym at 0, 0). integrable in [0, 3]. 5
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(7)
(6)

4 Let the rectangular region R in the
(i) Prove that if a function fis bounded (% z-plane be bounde«?’i by x=0, ‘y = 0,’
and integrable on [a b] and there = Detern'llne the dSglon R
®Xists a function F such that p’ — ¥ of the w-plane into which R is
8 b then [fax=Fy-r@. mapped under the transformation
1. w=z+(0-2) :
6. Answer any one part : 10 5 w=\/§3ml4z 2+3=5
@ ) Prove that i

W= 12 =ulx y+ivx, y * * *
is analytic, then
ou QJu du du
—_— an —

dx Jy @ ox 5

@) Let ux, 4 = and u(x y) =B, where
“Yand v are the rea] and imaginary
Parts of gn analytic function f(z)
2di e B Ave the constants,
Tepresent two families of curves.
Prove that if f(@#0, then the
families are orthogonal. S

B ) Let £z be analytic inside and on g
circle C of radius r and centre at
2=a. Then prove that

|
Gl ik oy, B,
rn
Where M is a constant such that
/@< on ¢ ang Al

Tepresents n-th derivative of f (2) at

Z2=q 5
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