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3141-Arts

B.A. (Third Year) Examination, 2017
MATHEMATICS
Paper -1
(Real Analysis)

Time : Three Hours
Maximum Marks : 70

PART-A [Marks : 20]
(TUS-37)
Answer all questions (50 words each).
All questions carry equal marks.

TRt we afrErt &) ToE w9 F IR 50 TR @
i 7 g ot v ® o wEm ¥

PART-B [Marks : 30]
(|re-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.

TIF TR ¥ UH-USE Y I U, |A Ui W s
TAF WO F W 250 TR ¥ I 7w
oft WA F o TEm #)
PART-C [Marks : 20]
(Tm=-9)
Answer any two questions (300 words each).

All questions carry equal marks.
FE A ¥ FIY TEF W H IW 300 W=

s 9 B 9l ueE & ofF guE #)
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(i)

(i)

(iv)

)

PART-A
(GUs-37)

UNIT-1

(FFTE-1)

Define ordered field and complete ordered field.
w8 3 T wE g9 W wReiE s
Define limit point of a set and derived set.
=g w1 oEw fag 3 Fom weEa @
oftmfe Fifs|

UNIT-II

(FeFTE-TI)

State Cauchy's first and second theorem on limits.
FH F HN W ovew T BT v w1
fafEm

Show that the following series is convergent.

UNIT-111
(SFTE-111)

Write definition of Darboux sum.

TE 4w ufonfya witaw
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(vi) Write necessary and sufficient condition for
R-integrability.
- v % fou sreves 3 e gy
fafaw

UNIT-1IV

(FFT-IV)

(vi) Define uniform convergence of a series of
functions.

Terl F UH o B wFEEr S 37 qiamr
KUEL

(viii) What is Fourier series ? Also write the values
of a and b

W@ g T2 0 3 W AW s fafEm

UNIT-V

FHE-V)

(ix) Define countable set with an example.
T SYeE SR wfed wRwie wifw
(x)  Define improper integral of first and second kind.
voH UE e R % o= wnwe = oftaifim
Hifau)
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PART-B
(woz-7)

UNIT-I

F=-I)

2.  Prove that every complete ordered field I is an Archimedean
ordered field.

fog 0 fF o T wH@ &7 F afetfer &=
T R

3. The set of a rational numbers is a denumerable set.

qfera wEms F SYTEE UF ofia MORE wgead R

UNIT-1I

(@aTE-1I)

4. A sequence < x_ > of positive term defined by :

3+2x, Vne N

X1 =K>0, Xpel =
n

is convergent and find the limit,
VI W& 1 TF ATRA < x > i ¥ER @ aftfva
%

3+2x, vne N

1 =K>0,x,4 =
n

At & 7w dW @ Hiem
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5.  Test the convergence of the following series :

i 92 33+
+2—2+3—3+44 .............
UNIT-II

(FTE-11I)

6. Discuss the convergence and absolute convergence of the

following series :

1 | 1 1
+

a a+x a+2x a+3x

e 2ot F sfvmm T ey sfogoo = e
HIfTT :

1 1 1 1
+

a a+x a+2x a+3x

7.  Prove that every monotonic function f is R-integrable.

fag FfT fF TRE THRR B R-EEerE B 2l
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UNIT-1V

(FHE-1v)

8.  Examine for uniform convergence the series the sum of
whose n terms is S (x) where :

Sn (x)=

1+n2x2;05x$1_

T TR sfrem & fom 3w 9ot w1 oiem sife
mnqﬁﬁ?ﬂ'ﬂsﬂ(x)%',ﬁﬁ:

Sp(x)= ;0<x<l,

1+n?x?

9.  Find the Fourier series of the function fix) = x + x2 in the
interval (-x, n) and show that :

n? 1 1
—=lt—dt—+.
6 2% " 32

T ) =x+x%, -r<x< n ® T w@ 4ot F@
FfSC a3 f TR fF o
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10.

11.

12.

UNIT-V
(FFTE-V)
Examine the convergence of the integral :

o

sSin” x
J' dx
Q

x2

e wea @ afreo w1 vhew #ifsw .

T sin’x

=7 &
E .

0

Prove that every compact subset of a real numbers is closed
and bounded.

fag #ife & arafaw semsd =1 @F 90 Sww=g
w3g a ufEg e R

PART-C
(Tvz-|)

UNIT-I
FFE-I)

(i)  Show that every infinite bounded set has atleast one
limit point.
wiie i fF 1o i ofeg a==m =1
FH-8-F9 Tw oW fag B ¥
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13.

(i)

(M)

(if)

If A and B are countable sets then prove that A x B
is also countable.

fx A 3k B THE wg=w W @ fag Ff
ff AxB st THE wyeEd T

UNIT-II

(FowrE-1I)

Prove that the following sequence {x }, where

1 2x, +1
% =5and Xnl =

Yne N

is convergent and also find its limit.

fag #fm f& f ogeEw (&) i

2x"+1\1ne N

1
| =E aq x4 =

IfEd 1 e W st @ s

Test the convergence of the following series :
2x 3% 4% st
PO CITIRE

= oot = afrmw #t st FIf

2x 32x? 43 st
12T 3t g
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14.

15.

UNIT-II

(FerE-110)

Define Riemann integral. State and prove necessary and
sufficient condition for R-integrability.
o e ) gfewfa FRR E-wEEeHES ®

fou oavas A W whEy fafer @ fas wifsw

(i)

UNIT-1IV
FEE-IV)

Find the Fourier series for the function

flx) = x sin x, -r< x < 1 and deduce that :
n 1, 1 1

4 2 13 3.5
WA fx) =xsinx, —n<x<n B oA BRA AR

TR Fwg qw AR Sife)

Bolg 1 1
AT S
Test the convergence and absolute convergence of
the series :
1 1 1 e
1—? ?—4—13 ......... -1 nP+ .........
e oot & sifimor @en frdw s =0
g wifeg
I % 9 o 1
1—'-2"FT+*3T—F+ ......... (—1)’l ?—4" .........
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UNIT-V

(¥Ts-V)
16. Test the convergence of the following integrals :
) e™ &if dx, a>0
X
. logx
(1) J‘ ;2 x

= woa % fag s &1 oo g .

—ax smx
; ———dx, a>0
) j . -

2
) log x
G | g

X
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