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B. Sc./B. Ed. (Integrated) Second Year Examination, 2019
MATHEMATICS - 11
(Real Analysis)

Time: Three Hours
Maximum Marks: 55

Instructions —
Attempt five questions in all, selecting at least one question from each

unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.

All questions carry equal marks.
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UNIT -1/ &1 -1

Q.1 (1) Ifp and q are rational and irrational numbers respectively then prove that
(i) p+qand (ii) pq (p # 0) are rational numbers.
afg p qAT q HAI: IRFAT T URFY AT 7, ar g HIRiY fh—
(@) p+q T (i) pq (p=0) R HEATT |
(i1) Prove that an ordered field is infinite field.

Rig T & BT & a9 &9 2|
OR/ 3ydr
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Discuss the nature of discontinuity of the following function at x = 1

. log (2+x)—x*Msinx
f(x) = lim
( ) n—-oo 1+x2n

Show that £(0) and (%) differ in sign

9 % BT x = 1 R IFIAT T fadaq Hifoie

. log (2+x)—x?*Msinx
f(x) = lim
( ) n—oo 1+x2n

qa@faasmﬁsf«»qa'f(g) & frg e AT 21

UNIT -11/ g&18 — 11

Q.2 (i) Test the continuity and differentiability of the following function in (1, 4)
1 W BT FRTA (1, 4) TR Aiaddl U4 qdheadl & Sird iy |

f(x) =|x—2|+ 2|x — 3|

(1) Test the differentiability of the following functions at x = 0
g x =0 R 7/ B & Y HATIAT DI SilF B |

%2sin(lj
f(X)Z © X ,'Iﬂ%X#—'O
0
; ?TPC{ X =0
OR / 3ydr

Show that the function -
x(1+%sin logxz), x#0
0 , x=0

f(x)= is continuous everywhere but differential coefficient

does not existat x =0

geRia BIfTY e wer —
1+ L in logx? #0
fx)={ XT3 | ATV o <iad & R x = 0 R ST ToNE e
0 , x=0
el B |
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UNIT -1/ go1s — 111

Q.3 (i) Letfis afunction defined on the interval [0, 1]
0 if xisrational
f(x) = { e
1 if xisirrational
then show that f is not R-integrable on interval[0, 1]
e Wt f T [0, 1] R 7791 gaR & gRaifid @
0oz x aRaw &
f(x)=
1 afe x sl &
ar Rrg @Y & £, ¥9a Tt [0, 1] W A FAd I T8l 2 |
() If f(x) = x € [0, 1], then show that f is R-integrable on interval [0, 1] and

that
folxdx =%
afg f(x) = x € [0, 1], ar g #IfSY & £ /1 [0, 1] IR R-AATHSA & T,
1 1
Jo xdx =~
OR / 3ef@r
x +x” , when x is rational number
f(x)=

x2 + x>, when x is irrational number

Find the upper and lower R-Integrals of a function f in [0, 2]

x+x, Grafep x aReRy wE &
f(x)=

X+ X7, Safs x iy W ?

R [0, 2] F B9 f & 797 3R SR R-GHTh A STd HIFT |

UNIT -1V / &1 =1V

2
Q.4 (i) A sequence {x,} is defined by x, = znn;;ls , then find m such that limx,, = %
8 2
T S {X,}, TTET X, = 2 & ARAIAT &, m g BRI A limx, = -
(ii) Prove that the sequence {x,} where
n = 2 7vneN
3n+2
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(1) Is monotonically increasing
(i) Is bounded
(i11) Is convergent

g #ITY 5 e {x,} I8t
Xn=§E;ZVHEN
() udfee T€dwH ©

(i) uReag 2
(i) oY ®

OR / 3redr
If {x,} and {y,} be two convergent sequences which converge to £ and 1 respectively
then
e {x,} T {yn} < AR 3ghA 2, S hAer € UI ) By AfAgd Bf B,
() Lim{x, +yn}=<+n
(i) Lim{xp—yn}=<¢—n
(i) Lim {Xpyn} = ¢n
(iv) Lim {y—} == =0
UNIT-V/ 5&18 =V

Q.5 (1) Test the uniform convergence of the following :

=1 2roft & Thaae SIfaRer & Ty gRieTor dHIfTe—

{ nx },0SXS1

1+n2x2

(ii)) Discuss the uniform convergence of the series in the interval [0, 1]

[0, 1] o<1l ® 71 9ot & Uaa= IR &7 fadeq HIfomg |
Yo X"(1—x)
OR/ 3ydr

Test the convergence of the following integrals -

o=t FHTholl & SIFERT T qRIeor ifeTu—

«2/3

(i) fa b2x2+c2 dx
.. o  xdx
(H) J.0 (1+x)3

o x2m
(111) fO mdx
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