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MATUEMATICS
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(Ronl Analysis)
Time Allowod 1 Threo Hours
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Thin question paper containg three

wections an undor

Svetion-A U 'R Max. Marks-10/5

This section containg gne compulsory queation

with 10 parts, having 2 parts from each unit short

anstwer in 80 words for cach part, Al quesy ions carry

oqual marks,
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1 . Marks-35
Section-B o gug ' Max. 3

' ; . ' ving 2
This section contains 10 questions having

' : ' jons (250
questions from each unit. Answer 5 question

;i»'f:'rfis each) selecting one question from cach unit. All
questions carry equal marks. .
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Section-C =uE ‘"’ Max. Marks-30/26

' This section contains 4 descriptive type questions

.t’questians may have subdivisions) covering all units

but not more than one question from each unit. Answer

any two qﬁestiﬂns (500 words each). All questions earry
equal marks.
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Section A/@TE-H
(f)  Define ordered field.
m & & sfiwifea wifeg)
(11} State nested intervals theorem.
Sl w1 OarEen W @ we et
(tit)  Define oscillatory series.

e S w1 Rty =i

(iv) Define Gauss’s ratio test for infinite series.

Ceny ’}ﬁﬂ?ﬁ%m,fﬁﬁﬂqﬁ&ﬁwaﬁ‘lﬁﬁrﬁﬁ
‘ Fifo -
(v}  Define limit point to a set.

s % W g @ et aﬁl;-qs;q;
(vi) State Heine-Borel cutting attested theorem.

tA-sta w1 wfon weE (Cutting atteste.:d)
1 w9 fafau)
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(vii) Write the Cauchy's definition of continuity

of real function.

arafa® Fed @ aad @ fon HiE S g
fafau |

(viii) Write the statement of Lagrange’s theorem.

(e

as v w1 wva fafan)
x) Define Riemann integral of a bounded real

function.
fifg arafa®s wem & foau dum auma =
HHHIET | |

(x) Test the mnvergeaée of integral j:e"‘ dx.

A j:e-_‘ dx & e &1 gl Fifan)
Section B/@vz-§
UNIT-I/5&mE-1.

Prove that every complete ordered field R is an

- Archimedean ordered field.
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Prove tha. VLY wwuvergoar odUEnce is bounded.
fog Fifm fF vam sfiedt ogen ofEg o @)
UNIT-II/5&13-11

Test the convergence of the following series :
fm gvit 3 afigor 71 w9 Fifaw

22x2 333 g1yt
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Prove that the following series are conditionally

convergent :

mﬁﬁu%ﬁﬁlﬁﬁmﬁwﬂwﬁaﬁ;aﬁm%:

1 1 2
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log2 log3 log4 =~
UNIT-111/353-111
Prove that the set of rational number is countable.

ﬁ;aﬁﬁqﬁﬂﬁﬁqﬁm@ﬁmﬂgﬁqwﬁm
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Construet Cantor's ternary set and write dow
n
its important properties.
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UNIT-IV/Z&E-TV
8.  Prove that if a function f ia;, continuous in [a,b)

and f (a) = f (b), then f assumes every value

between f (a) and f (b) at least once in [a, b].

fag =i & e f 999 0 la,b] | Tag &
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9. State and prove Bolzano-Weierstrags Cutting

attested theorem.
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UNIT-V/Z&HE-V

10. Iff f is bounded function defined on [, ] then
prove that iff /' will be Riemann integrable for every

e> 0 there exists a partition pe P |a, b] such that

WAL p)— L Afp) 2.6

At T (o, b] W IR FE R A, D g
Ffoe i f G wawerta @m ol sl Baa af
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11.

.2
e8I X
j' : dx

2
0 x

fre THEe @ ST # WA Hifd

7 ° [Contd .. .

1522

Examine the convergence of the following integral ;

Section CATS-H

jonal numbers is

12. (@) Prove that the set Q of rat

not a complete ordered field.
o =i f o Hemel @ @TT Q T
2R Qﬂ :%'T"%l

(b) Prove that the sequence (x,), where

2n-17 :
- ' % neN is convergent.
n In+2 @

s 2 _7
e 'V neN

mﬁﬁf&ﬂﬁ" (%)@":n“ 3In+2

sfimmd ®1
1 1 1

13. (a) Show that the .series 1p+_2; +-3—p ..

converges if p > 1 and diverges if p <1
i 1 X 1
fag w6 Aot —y—, — o
p

AR > 1w vl af o<1,
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() Show that hypergeometric series :

w=fifs sifan fiF sfoomfadg soff .

ab +n{a+1}_@I.'b+1}x2+ﬂ(a+1J{ﬂ+2Jb(b+1){b+2]

N d e T

)

1.23.clc+Lic+2)

converges if ¢ > (a + b) and diverges if

c < (a + b)

afumﬂ%.ﬂﬁc:s{afmammmﬂ%q&

c=la+d) 1

14. (a) Prove that the following function is continuous

l;:ut not differentiable at x = 0 -

fog wifsg f& =1 wom fag x = 0 W waa
¥, g sEwery A ¥

xrsinl/n xz(
Jiwicm 0 n=0

Show that funection :
fog #ifsu f& w9
Vx -lx
x——-——-—e” e . x#0
W = gl N
0 - ,2=0
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(a)

(b)

is continuous, but not differentiable at the

phintx=(r
ﬁgx=0“m%’ﬁ@mﬁ'ﬂﬂﬁ%l

Prove that every continuous function 18

Riemann integrable.
TOF g weA dum gueed g ¥
Prove. that the Beta

function
L:Im'l A-x)*1 dx converges, ifm >0 and -
n >0
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