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B.Sc. (Part—III) Semester-—V Examination
MATHEMATICS (New)

i{Mathematical Analysis)

Paper—IX
Time : Three Hours| | Maximum Marks : 60

M.B. :— (1) Question No. 1 is compulsory. Atlempt once.
(2) Antempt ONE question [rom each Unit.
1.  Choose the correct alternatives :
{i) Letf:[0,1]— R be Riemann integrable. Which of the following is always true :
(a) fisconmtinuous
ib) fis monolone

(c) fhas only finite number of discontinuitics

(d) the set of discontinuties of { may be infinite 7 |
’ : . % . .
(i) Anim integral _I.—p . a € R is convergent if :
' x
(@ p=|l (b) p>1
) pzl d p=1 |

(i) [Mm, n)is:

® [E[ |t|_rll;_J|r_nnJ
'm [n 'mm
© Tmem @ =5 |

(iv) In the real line R. which of the following is true ?

ia) Ewvery bounded sequence converges (b))  Every sequence converges

{c) Every Cauchy sequence converges (d) WMone of the above 1
(v) Every neighbourhood is afan :

{a) Closed set {b) Open set

(c) Open closed sct {d) None of the above 1
(vi) A function w(x, y) is harmonic in region D if :

@ u,-u_ =0 (b) u, tu = i

€) wu, - u}l—'ﬂ (d) u+ uﬂ-ﬂ 1
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(virp The function () = «Www.FirstRanker.com. www.FirstRanker.com
{a) Harmonic funclion (b)  Analvtic funct on
(¢) Conjugate funclior (d) Mot analytic finction 1

{vii) It fiz) and f(z) are both an: Ivtic functions then ((z) 15

(a) Ldentically zero by} Constant

(c) Unbounded (d) Mone of the above |
(%) The points 2 where e’/ = [{ forma :

{a) Crle (b} Straight linc

{¢) Hyperbola {d) Parabola 1
(x) A bilincar transformation with two non-infinite fixed points o and B having Normal form

W — (L "f._ _L'.H

W _ﬁ - | l‘l = ﬁ- I| sk l]]l"“; i

(a) |k|Ft ki Teat 6T K= I, & 1= mor real
{c) k|[=1 (d) None of the akoye 1
UNIT—I
2. {a) ProvethaLevery 1% o is intepr: 4

(b) Let the function f be defined as

fix)=1, when x is rational

= -1, when x is irrational
Show that £is not R-integrable over [0, 1] but |f| € R [0, 1]. 3

(c) Show that any constant function defined on a bounded closed inte -val is integrable. 3

Lad
v

ip) Iffis a bounded and integrable function over [a, b] and M, m arc bounds of fover [a, b],
prove that

mi{b=-a) =< It’{x} dx < M(b - a), 4
{q) Prove that i < focts Ix < 1/2 3 3
17 AT -
b
{ry If f is continuous and non-negative on [a, b|, then show that jrh ydw 2 0. 3
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4. (a)

(b)

(e}

3. ip

(a)

(r)

{b)
{ch

7. (P

b

Prove that the integral !(1 "oy converges if p < | and diverges ifp 2 1. +
“ sin x

Show that I - dx converges absolutely. 1
|

Show that I‘ dx converges. L
=1

P that [} il 4

rove that (i{(m, n) = T
: " 3 4 _
Prove that UJ'sm 0 cos'0do == 3
Prove that [{n + 1) = n[(n) . 3
UNIT—IIT

If f{z) = u(y, ¥) + iv(x, y) be analytic in a region D, then prove that u(x, ¥) and v(x, y) satisfy

Cauchy-Rigmann equations. 4

If fiz) and [f{Z) are analytic functions, prove that f{z) is constant. 3

Show that u = 2x — x* + 3xy* is harmonic and find its harmonic conjugate function, Hence
find f{z) = u + iv. 3

du &) [du Bv) _
If u and v are harmonic in region R, prove that E e T 1 B E 15 analvlic

in B, 4

{q) Ifthe function {z) = u + iv be analvtic in domain D thea prove that, the family of curves
u(x, ¥) = ¢, and v(x, ¥) = ¢, form an orthogonal system, where ¢, and ¢, are arbitrary
constants, 3
() Determine a, b, ¢, d 50 that the function f{z) = (x* + axy + by?) + i (ex? + dxy + ¥)
is analytic. i
UNIT—IV
8. (a) Prove that, every bilincar transformation with two non infinite fixed points o, [ is of the
form —— % k272  when k is constant. 5
w-p z-p

(b) Under the transformation w = +2¢"™*z, find the image of the rectangle bounded by
x=0,y=0,x=2andy = 3. 3

YHC-—153HM

www.FirstRanker.com {Camd.)



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

I-l- Fitp)radivies ¥arhibéamoss ratio remgips ipyvariant under a bilinear tnnstormaton.
P wwwj!irst nker.com www.FirstRanker.com

L

. 2= . :
{(q) Prove that under the transformation w = —— the region [ (z) 2 0 is mapped into the

iz -1
region |w| < 1. 3
UNIT—V
10. (a) Show that dix, v) = |x — !, ¥x, v & R defincs a metric on 1€ 3
(b} Define :
() Lirmit point
i) Boundary point. 2
(¢} Prove that every neighbourhood is an open set 3
11. {p)} Defin=:
(1) Complete metric space
(1) Open set 2
(q) Prove chy sequence. 3
(r) Let A|be a metric space. If {x } and {v } are sequences in X such that x - x and
¥N—=>¥ then, prove that dix , ¥ ) =dix, vyl 5
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