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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.

it we frErt &) ToF W # IR 50 TR @
i 7 g ot weA ® o wum

PART-B [Marks : 30]
(Eve-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.
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PART-C [Marks : 20]
(Tm=-9)
Answer any rwo questions (300 words each).

All questions carry equal marks.
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A T B Wl wv ® oiF wuE ¥
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(i)

(iii)

(iv)

)

PART-A
(EUs-37)

UNIT-1

(FFTE-1)

Define ordered field and complete ordered field.
i 8 3 T w49 W RRE s
Define limit point of a set and derived set.
=g w1 oW fag @ Fom wgeEE @l
oftaf Fifsa)

UNIT-1I

(FTE-10)

State Cauchy's first and second theorem on limits.
FHEt F T W wew 9 @i WA = wYw
fafa

Show that the following series is convergent.

UNIT-111
(SoFTE-111)

Write definition of Darboux sum.

T Am W wRorf R
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(vi) Write necessary and sufficient condition for
R-integrability.
TH-wamerad ® o oeves 3 wiw wfee
fafaw)

UNIT-1V

(FFTE-IV)

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

Tl TH Soft B THEEEE a3 g
s

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

WA Gt w22 4 3 b B AR R ffEm

UNIT-V

FHE-V)

(ix) Define countable set with an example.
T TYEE H OSEERw wfed oRwiia Fifaw)
(x)  Define improper integral of first and second kind.
¥R @ 7T 'R # omm aume w1 whowfia
FHifey
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PART-B
(woz-7)

UNIT-I

F=-1)

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

fog ¥ fF % T wH@ &7 F afeffer &=
T R

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

Tfera wEms w1 SYTEd OF oifya R agean R

UNIT-II

(@@E-10)
4. A sequence < x > of positive term defined by :

3+2x, Wne N

X1 =K>0, Xyl =
n

is convergent and find the limit,
YIeTF W H TH ATRA < x> P FER @ fteifed
t

3+2x, vne N

X =K>O’xn+1 =
n

Ffart & v dmW @ Hiew
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5.  Test the convergence of the following series :

1 22 33+
+2—2+3—3+44 .............
UNIT-III

(FFTE-11I)

6. Discuss the convergence and absolute convergence of the

following series :

1 1 1 1
+

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

frer 9ot & frmrm don fdy sfaaeor @& weo
HifaT :

ll+1 1

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

.............

.............

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

fog AT 5 TOF T Fe R-TREEEN o )
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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_

TF R e ® faw 3w Ooft ® wiam wifem
mnﬁﬁmsﬂ(x)%,ﬁﬁ:

nx
S, (x)=———;0<x<1
! 1+n?x? )

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

n? 11
—==lt—t -t
6 22 32

Wﬂx)=x+x2,—n<x<n3‘:‘mﬁﬁ'a gt
HfC e g f TR fF o
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10.

11.

12.

UNIT-V

(FTE-V)

Examine the convergence of the integral :

o, 9
Sin” x

J’ o dx
. :
0

e waea @ afamor w1 Thyw wifsw .

T sin’x
[ =7 &
0

X

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

fag #ifve & arafaw Semst &1 @F 959 SyE=g
w3g a ofEg e R

PART-C
(TvE-q)
UNIT-I

F=FE-1)

(i)  Show that every infinite bounded set has atleast one
limit point.
wRia TR fF T odiftm wReg wgeE #
FH-9-F9 Tw @ fag g ¥
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(ii)

13. @

(i)

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

It A 3t B AR 4= W o fag =g
ff AxB «f TFE wgeEI T

UNIT-II

(FE-1I)

Prove that the following sequence {x }, where

1 2x, +1
X1 =5and X+l =

Vne N
is convergent and also find its limit.
fog #ifm R F omgem (x) el

2x"+1Vne N

1
X =E aq x4 =

IR 1 W W st @ s

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

= oot & sfem @1 St =T

2 3%x% 43 st
FE I
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14.

15.

UNIT-1III

(FaTE-110)

Define Riemann integral. State and prove necessary and

sufficient condition for R-integrability.
M gAReE F IR w| mE-TEeHE @

fou oravas wd W whE fafar @ fag wifsw

(i)

UNIT-IV
FEE-IV)

Find the Fourier series for the function

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

4 2 13 35
WA flx) =xsinx, —n<x<n ® 4 BRA AR

TR Ffe qe fAmR SR

m 1,11
22 3 35
Test the convergence and absolute convergence of
the series :
1 1 1 a1
1—? —3?—?+ ......... -1 nP+ .........
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UNIT-V

(¥Ts-V)
16. Test the convergence of the following integrals :
{ _axsinx
: e —=—dx, a>0
@) 6[ 2 a>y,

= woa @ foag sifiror &1 gdeer g .

£ _aesinx
: e —dx, a>0
(@) 6[ 2 )

2
log x
(i) (J; CErdad

:
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