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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION,
OCTOBER - 2022 |
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
PART - II - MATHEMATICS
Paper : IV : REAL ANALYSIS
(Under CBCS New Regulation w.e.f. the academic Year 2021-22)

Time : 3 Hours Max. Marks : 75
SECTION-A
Qe - @

Answer any Five of the follwoing questions. (5%5=25)

1. Provethatasequence can have at most one limit.
2.8 @é)téa’ma)é S5 ©ond, e @5 Horkhd, @ JbrdoBod.

1
2. Let(x,) beasequencedefinedby x, =2, x, =2 and X, =2 (%, + x,.,) forn>2. Then prove
that (x,,) is convergent.
1 : :
(x,) SSETRY x, =2, x, =2 HOK 12 X, =5 (¥uy +%,) 0 DEOR, (x,) @00

& AbrRosos.

; 1
3.  Test the convergence of the series Z‘—'——n( n ) (n+2)’

1

Zm B8 ofB0s $0fosol.

4, If Z a, a,>0 is convergent, then prove that Z‘/a_,,' is also coﬁvergent.’_

Ta,a,>0 oB6R, o, o efeion, o0 drbosol.
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S.  Show that f (x) =" is uniformly continuous on [a,b].

f(x)=x*, [a,b] 2 SEErD €YKo & o0l
6.  Iffis continuous on [a,b], then prove that fis bounded on[ab].
£, [a,b] 2 20 wand, f Howgo & rHold. .

7. If fisdifferential on an interval /and /'(x) 20 forall xe 7, then prove thatf is increasing
onl.

w0t [ B fessehabo Hoc @8 xel & [()20 o8, [ eB%Suo ed
QEFDOSOR.

8.  Show that, every constant function is Riemann integrable on [a,b]. ‘ ' g :
B8 %8 Bdcho [a,b] P O57S Hrsreodcbho o rol. | . & ;
SECTION-B S

Qdgrissn - &
Answer All questions. (5x10=50) |

VAl aiess s oed sy

9. a) Provethat lim n'" =1,

lim " =1 o dErRoSod.
(OR/8cr)

b) State and prove Bolzano - Weierstrass theorem for sequences.

odEiro S R drpoe {00, ArRoSod.
i iy '
10. a) Showthatthe series Z,,_,-n—,-.converges when p>1.
| L l ¥
p>1 @B, 2,7 (383 0908, o Srdol.

(OR/Bee)

State and prove Integral test for series.
e et 5056 (55000, Atrtosod




11. a)

b)

1Z.2)

)

13. a)

b)

Letf be a continuous function on [a,b] such that f(a)f(b) < 0. Then prove that there (
exist ¢ € (a,b) such that f(c) = 0.

[ 36 [ab] 2 0250 ©6dn f(@)f(h)<0 wiritn. &b ce(ah) &
fle) =0 ey Deorw SR80 ©f Vrhoiol.

| (OR/Ecr)

If/is a real valued continuous function defined on [a,b], then prove that £ is uniformly
continuous on [a,b]. : :
S ey [(3bvo /, [ab] D @dYyo wad, wilh [ WS eitfg0 5
DErdosos.

Letg:1>R and f:J — R be functions such thatf{J) is a subset of /, ande J .Iff
is differentiable at ¢, and if g is differentiable at f{c), then prove that the composite

+ function gof is differentiable at ¢ and (gof)'(c) = 2'(f(¢)) f{c)s

gl >R $BcH f:J—Ren f(J), 18 65508 %80k ceJ edyerr Botd
Eafbcﬁm» SSHTDE. f; ¢ 3 wdEgcbo Hbdb g, fc) &5 eLiEhcho ead
Hocsng @;-330690 gof , ¢ &8 wdEEH0H0 $Bd (gof)(c) =g (f(e)f(c) &I
Q0808

(OR/8er)
State and prove Roll’s theorem.
6% Brposd) (500D, ArioSol.
State and prove first fundamental theorem of calculus.
B Bol KAE LrpozrY) 500D, levraletnlolad

(OR/Bw)

Suppose that fand g two functions in R[a,b]. Then prove that; if f(x)< g(x) for all
xela,b),then [/ sjﬂ"g.
£ Sbow g e, Rlab] &° Botd Ebaires 805 g8 xelab] 8 fB)se(x)
sowd [ /<[ g &0 Drbosol.
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