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ED-2083 (A)
B.Sc. B.Ed. (IInd Year) Examination, 2022
MATHEMATICS
Paper - II (CC-5)

(Real Analysis)

Time : 3 Hours | [ Maximum Marks : 50
Section-A (Marks : 1’2 x 8 = 12)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries

Note —

M —

1% marks.

(TUE—3) (3f® : 1% x 8 = 12)
Tt S TTH & T ST (SW-EH 50 I=) | TIE T 1Y, 3Tk H 7
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(@ues-=) (3T : 4 x 5 = 20)
T Ofer el % S SISl TS e H foeeq @1 e #ifeg (Sw-dmE
200 I1%) | F® T 4 3TF H o

Section—C (Marks : 6 x 3 = 18)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 6 marks.

(Tue-|) (3®: 6 x 3 =18)
g ° 9 feE=l @9 gvH & SW S (SW-Em 500 YIS) | Y&E 9T 6 3F
Ealkd
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Section—-A
(@us-3)
1. (@ Define rational and irrational number.

g 9 ST W& il IRVt Hifey |

(ii))  Write the denseness property of real number.

It WAl & e e @ fafen
(ii1)) Define chain rule of differentiability.
SEHAIA & AU geen fm w5 gy
(iv)  Write the statement of Darboux’s theorem.
el ic i Riciicnd
(v)  Define Riemann integral.
UM TR Sl IS |
(vi) Define Leibnitz theorem.
ST THA Rl GHSEU |
(vii) Define Abel’s Test.
A &% IO hl FHEAEC |
(viii) Define Cauchy’s sequences.
FHISH TTHH T THEY |
Section-B
(TUs-9)

2. Prove that /2 is an irrational number.

fag #ifsT /) T efeE wemn ¥
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Or
(3teram)

Prove that every complete ordered field F is an Archimedean ordered field.

forg w76 woi i i e F enfefaca 49 i 3
3. A function fis continuous in [0, 1] and derivable in (0, 1), prove that :
f'x) =f(1) - £(0), Vxe(0,1)
T e £ [0, 1] ® Faa a=n (0, 1) # oo €, @ fag wifeg
f'x) =f(1) - £(0), Vxe(0,1)
Or
(3T

If the derivatives of two functions at every point of the integral (a4, b) is same,

then the function difference be a constant.

g faga = (q, b) & I forg W S HeMl & STIHAS THAM B A TR SRR
T B T

4. If f(x) = x, x € [0, 1], then show that fis R-integrable on [0, 1] and that :

I;xdx:%

e f(x) = x, x € [0, 1], @ Tag HifST & smwa [0, 1] ® R-9Hm@e 14T ©

I;xdx:%
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Or
(3teram)

Let fbe a function on [0, 1] defined by :

L1, i w212
SO=0 i k=172

then show that f € R [0, 1] and evaluate :
[ foydx
0
g fema [0, 1] & fag f=1 e ¥ uftanfom 2

1, AR x#1/2
&=, a& x=12
A @ 5 fe R [0, 1] 790 [ f(x)dv 1 W T o

5. If:

el/x _1

x) = —, x#0
) P |

then prove that the lim f(x) does not exist.
x—0

RICEE

el/x _1

= -, xiO
) il |

@ fag wivT & lim f(x) faeomm =& %)

x—0
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Or
(31eram)
Define comparison test and Cauchy’s integral test.

OIS (comparison) TAET0T AT HIH THERGE TS0 Sl THET |

6. Prove that f(x) :l is uniformly continuous in (a, ) for (a > 0).
X

fag =wifsw fw f(x):% A (a, ) (a, 0) H THIHE Fad |

Or
(31era)
Discuss the uniform convergence of the series in the interval [0, 1] :

i x"(1-x)
n=0

[0, 1] 370t & =1 Soft & wememE fvErt @1 fod=m wifsm

Z x"(1-x)

n=0
Section—-C
(@ues-1)

7.  Prove that if x and y are any two positive real numbers, then 3 n € N s.t nx > y.

fag wifvT ot x 3R y D oFHE arafas GEa B @ IR 9 2 faee d ¥

ﬁnx>y.

8.  State and prove Darboux theorem.

T THF F wAT W a5 HifGw)
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10.

11.

Let fis a function defined on the interval [0, 1] :

0, if x isrational
1, if x isirrational] -

f(x)Z{

Then show that fis not R-integrable on [0, 1].

g Her fe=a [0, 1] R = &9 § gRenfom ® -

0, Ik «x T ¥
1, Aafg x swfEa®

f(x)Z{
@ fag =ifse fe Foaa e [0, 1] W doF SHeheHE @l )

Prove that the series is divergent :

12 1232 123%52
2_2+2242+224262+ ......................

fag wifst for =1 9o e ©

12 1232 123252
22 et

Test the convergence of the following integrals :
0
(@) [ efax

.. (U
(i1) _[_ sinh x dx
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frafafea gamerad & SIfYERor &1 90 S .
W | e

.. (U
(i1) J_ sinh x dx
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