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- Answer any FIVE questions. Each question carries FIVE marks.

MATHEMATICS MODEL PAPER
FOURTH SEMESTER — REAL ANALYSIS

COMMON FOR B.A &B.Sc

. (w.e.f. 2015-16 admitted batch)
Time: 3 Hours Maximum Marks: 75

SECTION-A
5 x5 =25 Marks

1. Prove that every convergent sequence is bounded.
2
2. Show that the series 1 + x+ % + XS_T 4.

"+ converges absolutely for all values of x.
3. Show that the series T, (—1)™+1 (\/ n+1-— ﬁ) converges conditionally.

- 4. Examine the continuity of the function defined by f(x) = |x] +{x — 1| at x=0, 1.
‘ 5.Verify Rolle’s theorem in the interval [a, b] for the function f(x) = (x —a)™(x — b)™ ; m,n being +ve inegers.

O o AW i
6. Prove that f(x) =x m) if X 0 and (0) = 0 is continuous at x = 0 but not derivable at x = 0.

7. Evaluate lim %(e”“ +eb/m .4 e3n/n)

n—-oo

3 Tt x? 3
Provethat— < [ ——— <
8 24 0 543 cosxdx =~ 6

SECTION-B

- Answer the all FIVE duestions. Each carries TEN marks. 5 x 10 = 50 Marks

- 9(a). Prove that a monotone sequence is convergent if and only if it is bounded.

Or .
9(b). Prove that the sequence s, = 1 +-;-+ % + -+ % is not convergent.
10(a). State and prove Cauchy’s nt* Root test

Or

xﬂ.
xn+an(x>0,a>0) S /

10(b) Test for cdnvérg_éhce Y.

11(a). Iffis continuous on [a, b] then prove that f Is bounded and attains its infimum and

supremum. A
S Or

11(b). If f is continuous on [é, b] then prove that f is uniformly continuous on [a, b].
. 12(a). State and prove Lagrange’s mean value theorem.

Or
2

12)b). Find ¢ of Cauchy’s mean value theorem for f(x) = VX and gfx) = =in [a, b] where 0 <a <b.
13(a). If £:[a, b] —R is‘continuous on [a, b] then prove that fls integrable on [a, b].

Or :

. 13(b). State and prove Fundamental theorem of Integral Calc‘_’msffg S

Scanned with CamScanner



N
%’ [Total No. of Printed Pages-7
\ ¥
oy [CB-BA428/CB-BS432]

AT THE END OF FOURTH SEMESTER DEGREE
EXAMINATIONS

MATHEMATICS-IV-REAL ANALYSIS
(COMMON FOR B.A, B.Sc)
(From The Admitted Batch 2015-2016)
(CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks

Section - A
Answer any five questions : (5% 5=125)

235D @i BEHEE JEPFESSeD (oD,

1. Prove that the seq{S,} where ‘; e

e .
S 8= —— s Sk - is convergent.
(S RER R S B =
S L + Ligrtiniy L mﬁ (S }, odolgo
; = — S TP LS L b e ) Q. ’
o PAED R TR N %
. @DSBROLR Srdos, o

[Turn over

10,00@ _- o
|
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2. If S, }is a cauchy sequence then show that {S }ig
convergent,

{S, } 5% 0580 wond {S} B0 WHED0 © el

3.  Test for convergence of 2 (\/’—1:—1 - \/;) ' .
n=1

. (Va+1-+n

n=1

) Bo¥) wDSEBHSDH HBZoB0a.

Yo 5N
Z+e_%c ifx+ 0 and

4. f:R— R be such that f(x) i
Zhce

- f{0)= 1. Discuss the contiriil_ity atx =0,

S ES— i J(0)= A
- e re i T M= dodignn asnosats

SRR $5a08 x =055 wngy0s SBy0$08

'Sca'nned with CamScanner



(3) |CB-BA428/CB-BS432]

5. Show that the function fdefined by fx)=x,1s uniformly
continuous in (-2, 2).

fx) = & y0osess [GHhopsn (-2, 2) & F8ED
DKoM oeotsd) Bk,

@5. Show that f(x)=xsin(}]), x# 0 flx) =0, x=0s

continuous but not deliverable atx=0

f(x)=xsin(}),x#0x)=0,x=0@hansn x=0 55
(Bebao edNHHHEB 5% ©BZONADED S @ FrHos.

7. Find C of cauchy mean - value theorem for f(x)=+/x and

1 &
g(x) e in[a,b], where0<a<b,

0 <a<b ews [a, b] & f(x)=x, g(x)=7—; o

& ,.mc@j@@f»ﬁé& begodiing®d Cela ) K08,

8. If fia,b]>Ris continuous on [a b, then show that f'is
mtegrab]e on [a,b].

[Turn over
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@) [CB-BA428/CB-BS432]

fesbaso [a, b] & d8ago wawd [a, b] i SarEodcho @
eHol.

Answer all the questions.

Section - B

(5% 10 = 50)

)

BY, BHoH Srprssmen Feasns.

a)

b)

State and prove cauchy’s first theorem on limits.
O350 58 Fntsd Wrposed) (3% EeHoS0E,

(OR/8ov)

Using Cauchy general principle of Convergence, test

~ the convergence of { : }
| n+1

<2

5531 5"‘%}.@5 m@&.\@mﬁ 9 {
TR e [ oo G
@ABEED BSRHosad,
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10.

2
logn
b)  Test for convergence of Z( & ) :

11. a)

b)

(5) [CB-BA428/CB-BS432]

a)  State and prove D’Alembert’s Ratio test.
a - soond) A 5655 QG100 D Jdrdosol.

(OR/8er)

=2 n

]
Z ( Ogn) &wé&wé)ﬁtﬁz@dﬁaé?& 6@)060&.

n=2\ N

Explain different types of discontinuities and give
one example to each.

DD Bsro HYfBoH A0, a8 euesen aLkod.
(OR/&er)

Determine the constants a,b so that the function f

deﬁned byj(x) 2% +1 if x <1, fX)=a+bif
1<x<3;fx)=5x+2a if x>3 1S contmuous
everywhere

[Tum 'é’\‘fer 4
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(6) [CB-BALIZSICB-BS!—BZ]

fix)=2x+1,x<1; fix)= a+b, 1 <x<3;x)=
5y + 2a, x 2 3 (Hdowo @&)6).326&@3 a,b DenHon

é?\’)ﬁs&o&.

12. a)  State and prove Rolles mean value theorem.
58 o5 Swrey A0SO (HS5D0N QérHook. @\

(OR/Ber)

/1 § oot z 1
—+—<sin 0.6<—+—.
b) Provethat T 6 8

£+—J—§—< sin 0.6 < £+leaa) QBr20BS0k.
6 15 O =8

13. a) If fe R[a b] and ¢ is a primitive of f, then

; Shd
[ f(x)dx = g(b)~p(a) ‘ »)

f€R[a b] ©0a f @8 groyise § wand

J f(x)dx = (b) —¢(a)

Scanned with CamScanner



(7) (CB-BA428/CB-BS432]

(OR/8ov)

\.—

f’a’r |

l
b) ’ = T
SI]O\\ that 4 g \/_—— \/E

1 74 dx l
—< < = o
4 6[ /l_—_— 2 s @ QBrdoLo’k.

o g g
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AT THE END OF FOURTH SEMESTER DEGREE
EXAMINATIONS

MATHEMATICS-IV - REAL ANALYSIS
(COMMON FOR B.A, B.Sc)

(From The Admitted Batch of 2015-2016)
(CBCS PATTERN)

@

Time : 3 Hours ‘ - Maximum : 75 Marks
# ;
SECTION -A
L Answerany Five questions: (5%x5=25)

P b (HEHED SHrTEEEmen (FPak0Lm.

-

1) Prove that the sequence {S,} defined by
-

: Sn .-=1+1—! +'5j +§! + +;I-! 1S convergent.
: | sicpy Lyt gl Tl & 26
O ISR TR TR T s M NDosaS {S,}

@Eéot@a’no ©8HBoBA eward Dahod.
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(2)  [CB-BA428/CB-BS432]

]
> 1

] -n
2)  Test for convergence of Z(l + ;)

1 -n
Z (] + ;] B o BHoHS $B80S0d.

12 23
3)  Test for convergence of —— -+~ +- .
I convergence of 345 4 5 5

1.2 23

345 T 25g o PAEY ePshandh 5680508,

4) If f:[a,b] > R is continuous on [a, b] then show
that fis bounded on [a,b]

f [a, ]—)R @33(3&30 [a b] & @&)ﬁbégn_é [a b] &b f
aamcso @&) zﬁJvoao&
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5)

6)

3) |CB-BA428/CB-BS432]

Prove that

e%+l

continuous at x = 0 but not derivable at x=0.

AN
f(.x‘)‘—-x[e ]]ffx;t()andf(o)=0 Is

%y
f(x)= x[ey—J,x # 0 $508 afo0
e’* +1 )

f(0)=0 Boawo x = 0 5 ©DHBHY HOAW
x =0 ¢ ws5edabo 528 Hrdod.

2% v ‘
- 1S Increasing when

Show that log (1+x)- o

x> 0.

Xx>0% log (1+'x)-*5:; 6855ered Srod.
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(4)  [CB-BA428/CB-BS432|

| 123
7y If f(x)=x" on [0, 1] and PZ{O,?Za?l}

compute L(p,f) and U(p, )

[0, 1] do f(x)=x" |Focsrd8 &8 deyad

4’4’4
U(p, f) 8508%08.

123
p Z{O,—,—,“—,l} @90003 L(p,f) H0B 030

9 Solve (s 4te™)

n—o n
lim l(ey et ") %5 JOOSOR.
n—® 9 -
SECTION - B
I. Answer ALLthe questidns: ¥ ~ (5%10=50)

@f.g_ @égpé: coo")y’q:”;éaﬁw Lp%fmb’m

o 9) at)_"\; | "A monotonic sequence is convergent if and Q
e — only ifitis bounded

aé&%mtéé:o eaé)‘oaoéaéoéa @é-ééé o30°§_n 3 Ao
. eafb onaa)cﬁo @f{) ool
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10) a)
b)
11) a)

(5) [CB-BA428/CB-BS432]

(OR/8cw)

State and prove Cauchy convergence,

criterion.

552 0858 Qohsvo Tl AR oHS0s.

S 3/ 3
Test for convergence of 2, Y7’ +1-7

n=l1
> A +1-n @pg efvsdonss 3680508
=1

(OR/8c)
Test for convergehce of

n

> = (x>0,a>0)

X =-q

. |
2 B @azsdsécﬁ;a' 388 0%0a

(x>0,a>0)
State and prove Sandwich theorem.

Sandwich Ripodin ood rdodHE.

[Turn over
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(6) |CB-BA428/CB-BS432|

(OR/Ea?)

b) Ifafunction f iscontinuous on [a,b], then show
that fis uniformly continuous.

[a,b] &o&s £ [{Jﬁacﬁao @5)6}326332‘}35, et w6 [a,b]
Hos DEBrD &Y & SrHol. |
o

12) a) Stateand prove Cauchy mean value theore
888 Sogggso e depodo l‘g’)?ﬁaoﬁ) DS 0B84,

(OR/8av)

b) Show that m<Tm'v —Toi 'u<: +uzfar O<uU<y

A v—T ' u<—ﬁro<u<v ©d SeHo8.

1+/ vy

13) a) State and prove a necessary and sufficient
condition for 1ntegrab1hty

‘oaémée) AHES el B5EE O °°U°§_., &)d’né:vé'\)& oo .)
3355%3050&
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(7)  |CB-BA428/CB-BS432]

(OR/8ar)

3(/'4 ;

b)  Evaluate j (sco" .v-—l:an“x)cbc
0

x/4

f (5604-" — tan’ x)d’c S KBOS0A,

0
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AT THE END OF FOURTH SEMESTER
DEGREE EXAMINATIONS
MATHEMATICS -IV-REAL ANALYSIS
(COMMON FOR B.A., B.Sc.)
(From The Admitted Batch of 2015-1 6)
(CBCS PATTERN)

Time : 3 Hours " Maximum : 75Marks o o
s

SECTION -A
Derifdn - &
I.  Answer any Five questions.

OB 0 HHEH JEEERSLen [FPainsn. (5%5=25)

1.  Using sandwich theorem prove that

Lt y
n —%oo(\/nz —N —n):—l-*.

2

o0& ?ocs(;'oéo SHRBA0D

: e AT :

2

, - 1
2.  Test for convergence Zl 3

Z Sy 6 oBtm S880ms.

L iegns e s e e [Tumn over
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(2) [CB-BA428/CB-BS432]

|
Show that f:R—> Rdefined by f(x)=1—:|;c—| is

continuous and bounded. Find its supremum and

mfimum.

1
1+ IA
@) HOA HOLED 08 B KOQ B,
EAZ DD seher B0

/ (‘) ‘ e QB0HDED Bebchs» f:R— R &

When do we say that the series Zu,, converges

(1)

n

conditionally. Show that the series ) is

conditionally convergent.
- Zun B3R, S0 ‘Dén)‘JCS) ﬁ)_cﬁ:@i)‘ééea BB ©0tro?
Z(

- Examine the continuity of the function. f defined

by f(x)=0, if xeQ; f(x)=1if xe R-Q.

f(¥)=0, xe0 oavstpi; f(x)=1, xeR-0
@oaaiénan)vtéa AEDoSDES @&cﬂao f Gty @83335‘;_653
03630%50& ‘
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@3) [CB-BA428/CB-BS432]

Find the@ of the Lagranges theorem for

f(x)=x"-2x+31 a=1, ;,%.

f(x) =x -2x+3; a=1, h=% 358 8(rod
?ocs;oééo GwE) 6 é:ﬁ)?&o&.
Discuss the applicability of the Rolle’s theorem for

f(x):\/lz-—x'2 ,a=-1,and b=1.

o f(x) _J1-3 , a=-1, %00 b = lod @8
5565 Bposo Gt eBEHED Sg0iod

Prove that f(x)=x" is integrable on [0 a] and

Ixzdx =£§-—_~ ‘ ‘

(0 a] 56 f(x)=4 Ssngodons:0 S0

i 37

= oo posoisn

PTL D mw rme
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4) [CB-BA428/ CB-BS432]

SECTION - B
Dt - 8
II. Answer ALL the questions.
808 ) (HHYE VEFFRI0D (g0 (5x10=50)

9. a) Stateandprove Cauchy’s general principle of
convergence of sequences.

oHEsred TA Y8 eod)d%ea WS (H5D0

QB0HX,
 (ORf®)
b) i) Provethatthesequence {S,} defined by
Coale] 1
S =l+—+—F+—F.t—
o1 203 n!

1s convergent.

e e R | 1

S, =l+=+—+—+. . +—
ks alieb e +n! 023
&SI {S, } @RB0DS Dm0
i) Test for convergence  of

> (e +1-n)
n=l
:: W) ge ogsgms
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(5) [CB-BA428/CB-BS432]

10. a) Stateand prove D’ Alembert’s ratio test.

& woonl DY 5855 BN VBFR0TE.

(OR/8or)

b) Test for the convergence of the series

0]

2=

pecl logn

=]

~

= n*logn

FD Q) 0dd80s H08okod.

11. a) If f is continuous on [a, ]and
f(a), f(b) have opposite signs there exists
ce(a, b)showthat f(c)=0. |

f&3oas0 [a, bleodssnes® @D N Fo
f(a), £(b) 0% 255@'65' Ko @008
f(c)=0ebseoen ce( a, b) as?gé%éﬁo_@ﬁ)
DETD0H08. it E
(0R/€§c:°)‘—"

._Dlscuss any three kmds of d1scontmu1ty with" :
~suitable examples e

_aé:’o Sy 65°e: &)Q)éo\éena’n ﬂem::oseamm?i{
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12.

13.

a)

b)

a)

6) [CB-BA428/CB-BS432]

State and prove the Cauchy’s mean value
theorem.

Th Hos e drrozed) BHD0D, TR
N evurletalelal

(OR/8or) |

x* cos—l-; x#0, :
Show that f(x)= X is derivable

0 :x=0

every where but the derivative is not continuous
at0. B

| sz cos—; x#0

f(x)= x &3 (Hbadsn ey S
b' 5x=0 :

©SEOICHH, ®ond ooy OVED 0¥ B

YN0 S°UR SrHod.

If f € R[a, b] thenp'roveth‘at'lfl €R[a, b]

show that the con\ferse of this theorem is not

true. e

f € R|a, b| wand, |f| € R|a, b] D05
NEFD0S08, & NPOB0 Ty % ) ‘
Srgof. g e
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« (7) [CB-BA428/CB-BS432]

(OR/8oe)
b)  State and prove the fundamental theorem of
integral calculus, Using this theorem, show

!
1
that [ x'dx=
0 5

eSS KBy Gt SPOE BERoBinl (D09,

. 1
- | 1
TR0508, & Rieposiinh eb@rhod | X dx = E
; 0

O PHO&.
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AT THE END OF FOURTH SEMESTER
(CBCS PATTERN)

MATHEMATICS — [V
(From The Admitted Batch of 2015-16)

Time: 3 Hours Maximum: 75 marks

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.

1. Show that the sequence {S,} where

1 1 :
S, = + + e + is convergent.
n+l n+2 n+n
S = 1 1 .. + OB &
" n+l n+2 n+n

0500 {S,,} @BIBR0BD BIHH0.

2. Prove that every convergent sequence is bounded.
PHB0D (98 ©RED0 SBago &R Wrod.

3 Test for convergence of »° («/n g J;z,')
n=1

i (fns1-n | G308}, OBRSEBR 56890308,

n=1

Scanned with CamScanner



1. If f:la, bl > R is continuous then show that it s
uniformly continuous on [a, b].

fila, bl 5> R ey @aooio ©wond o8 [a,b] %
NEBS QYRR BIHod.

Examine the continuity of the function [ defined
by f(x):|x|+|x—1| at x=0,1.

ISoao f(x) =|x|+|x— 1| m K)dog&oéao&é x=0,1
DE TR ©IYYYBR Bovod.

6. Find ‘C’ of Cauchy’s'mean value theorem for

f(x)= Jx and glx)= —-1\/;: in [a, b] where 0 <a<b.

ot

O<a<b % [a,b] e‘5° f(x) J— g('x,)-:/?@éo

72 50850 D0 cocgoéo B, ‘C’ B0 05%) 0é.

7. Find lower and upper Riemann sum of /(x)=x on
1 2 |
0, 1] when 0,—-,—,1;
[0, 1] ! p= { 33 [

| 1 2 ] s

[0,1] eo&8o p= {O 3 11& ORI

[(x)=x & U(p, ) 58050 U(p, /) 020 SR

8. Show that Lt

I
noren ZT‘""; 2
,,,If, Z \[\ = g— D DI°YMV.

2020 o [CB-BS432/CB-BA428]
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SECTION B (%> 10 = 50 marks)
Answer ALL the following questions.

A monotonic sequence is convergent iff it is

9. a)
bounded.
D¥BR @B OPIGE0 VoK wdssk
v D00 OB HBREHDERD S0l
Or '
(b). State and Prove Cauchy’s first theorem on

limits.

58 S s ATTOBHND 159520,
DEITI0V0G.

10. (a) State and prove Cauchy’s nth root test.
«g8 p-% BaTre HBE BOD, DBITVOVIW.

Or
(b) State and prove D-Alembert’'s Ratio test for

infinite series.
&-eeoad S, 5850 15520 dBETVODOE.
i1. (a) If f is continuous on [a, b] then f is bounded

on [a, b].
f 090 (Sdoado [a, b] p ©2QYB, @8 [a, b]

I é@mgm@&oé.
Or

Scanned with CamScanner



12.

13.

(b)

(a)

(b)

(a)

(b)

Show that ;R j defined by
f{(x) - Y oaf xe W i continuous only at “f -
- X If x ¢ Q

x=0.

x xeR-Q
f:R—->R |Sdasrd) f(x):{_x e
D DGO x =0 5 LDY)PO™ 58800H0ls.
State and prove Rolle’s theorem.

5°S NGLoBO (SHD0D DEITD0D0s.

Or
State and prove Lagranges Mean Value

theorem.
Syrogd Doy DoTreg ?ocgoéo;()o DDV

DEIT*DOV0G.

State and prove fundamental theorem of
integral calculus. '

JrEeD RSV Jore JEToBR) AILIOD

DET D006

Or
If f:[a, b] > R is monotonic on [a, b] then

f is R-integrable on [a, b}.
fila,b]> R e |Faochdw  [a,b] &

DEBRA wad [a, b] & f BaATS HaE0doHd
@ AN08.
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[CB-BA428/CB-BS432]
ATTHE END OFFOURTH SEMESTER (CBCS PATTERN)

DEGREE EXAMINATIONS
MATHEMATICS-IV-REAL ANALYSIS
(COMMON FOR B.A., B.S¢)
(From The Admitted Batch of 2015-16)
Time : 3 Hours Maximum : 75 Marks
SECTION -A
Jgriisn - o
L  Answerany Five questions. (5%5=25)

DI 0D (BHDH JSrerdiinen (Fdiow.

1. Prove that the sequence {S,} defined by
S =l+—+—+ +—1— i ‘
TR TRE 1sconversant.

1 1 1 |
S, =l+qto et & dgDosads {S,]

n

® (S0 H0OLA AErdotod.
2. Define convergence of series. Test for convergence

> (Vn 1),

@603@55 SIS VoS0l 2“’71 - J;) )

DSBS $EBoS0s.

4.800 [Turn over
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2 (CB-BA428/CB-BSq3;

Examine the continuity for the functhn of defineq

by f(x)=|x|+|x-1| atx=0,1.

x=0,1 o 5% f(x)zlxl+|x—ll ™ DEGRODDES

@33@5” Too) DNHSED H88os0b.

If £ :[a,b] > R continuous on [a,b] then prove that
fis bounded on [a,b].

£ :[a,b] - R [gehossn [a,b] 6° edgyms8 [a,b] & £
a’aéaaga’wa@éooé&) QBTD0L0R.

If f:[a,b]> R is derlvable at c e [a b] then prove
that fis continuous at ‘c

f:[a,b] > R Eaz'iadﬁaén ¢€a,b] 88 0350033,
fSbabhsn ‘c” & @8)5)“)26&633@63065&) SrHOA.
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3) [CB-BA428/CB-BS452]

t
Using Lagranges theorem, show tha

- N
— <Tan'v-Tan u<——~ for Q<u<v-
1+ v? 1+u

Brod &m;omé:&é&?ﬁoa, O<u<y %

V—u -
=~ <Tan'v-Tan"'u <
1+v 1+u

V—Uu
20

Show that the function f(x) =1, when xe Q and
f(x)=-1,when x € R - Q is not Riemann integrable
~on|[a,b].

fix)=1, xe Q $8cw» f(x)=-1, xe R—Q E:az'boﬁm
[2,b] Dot BEPS He5FEeDAH0 S SPHod.

If fe R[a,b] and m, M are i.n.f. and s.u.p. of fin

[a,b] then m(b-a)< [ f(x)ds<M(b-a) and

_Cf(x)dx = u(b—a) where ue[m,M].
f € Rla,b] $6a%» [ab] & K.6.5 f £a.5 fev
mM oand m(b-a)< f F()dx < M(b—a) %805
Ef (x)dx = p(b—-a) e SeHod.

[Tumn over
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(4)  ICB-BA428/CB-Bsyy,

SECTION-B

Ogrrisn - O

Answer all the questions. (3x10=5¢)

o (HHPH SSPERSKDen (EPakosD.

1. a)

b)

Prove that a monotone sequence is convergen;
if and only ifit is bounded.

| |
DB B0 ©PIBK0B <> BT [Sio
DoK0 © ArRoBoL. |

|
|
1
3
i

(OR/Eer) ’

Prove that the sequence {S,} defined by

g =21 1 . 1.
" n+l np42 T +n+nlsconvergent.

1 1
S =— 4 1
n+l n4+2 7T +n+n‘m e {Sn}
@.&Lééaa’m I8N0 WeHoR
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7. a) State and prove limit form of comparison test.

©S5OIrS0st SroTdE $8EH $5D0D,
TR0,

(OR/8e)

" b) State and prove D’ - Alembert’s Ratio test.

vk

&-sdoaf H8&% BS5D0D QET0S08.

3. a Iff :[é,b] —» R is continuous on [a,b] then
prove that fis bounded on [a,b] and attains its
bounds or infimum and supremum

f:[a,b]> R ©oahin [a,b] &* 0N f
@3}0&5&» [a, b] & Ho0EHHER K.6.5° HO
5.0.50 o @otﬁné)o&)
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(6) [CB-BA428/CB-BS432|

(OR/8cr)

b)  Ifa function fis continuous on [a,b] then prove
that fis uniformly continuous on [a,b]. ‘

[a,b] 2025 £ babiso DB 09D o8 [a,b]
Qe £ SESH ©DY)%0E0E Srbol.

a) State Rolle’s theorem. Verify Rolle’s theorem j
In the interval [a,b] for the function |

b ({f) =(x-a)".(x-b)"; m,n being +ve integers. |

PO Rpos 50098, £(x) = (x- )" (x- by";

M, & FRgposes, (HHhatrns [a,b] ®oss0s?
oX) RTPOER)) HBPEOR,

5% 52555 Samex Bopoge
G e NEOBRY ({5909, erdiosod,
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(7 [CB-BA428/CB-BS432)

a) State and prove the necessary and sufficient
condition for integrability.

BEPEOIADED B, Ho5H JsHSEY [HB5DD,
QErdowSol. |

(OR/Sc>)

by P th t”—35f' AP
) Ve 4~ b5 3cosx 6

0 JEroSos.
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[CB-BA428/CB-BS432]
AT THE END OF FOURTH SEMESTER

(CBCS PATTERN) (REGULAR) DEGREE _
EXAMINATIONS
MATHEMATICS : VI - REAL ANALYSIS
(COMMON FOR B.A,, B.Sc.) N

(From the Admitted Batch of 201 5-2016)
Maximum : 75 Marks

SECTION - A
Jgriidm - E_
Answer any Five questions. (5%5=25)

D3 pBoBB ISTHrSSen E@dﬁoo&.

1. Prove that the sequence {S_} where i

1 1 1

S, = + +enre is converge —
" n+l n+2 n+n gent.

1
= + 2 PP m 15
n+l n+2 n+n fe {Sn} @é}l_éasao

©8HBROB SPHoB. -

[Turn over
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()  [CB-BA428/CB-BS432]

Define Convergence of series. Test for

1.2 x 2.3 N 3.4 .
345 456 5.6.7

convergence

.....

o0& L-E?cB BE) 0)IEndS Do Bn.
1.2 2.3 34

to ottt %
345 456 567 B @0 0hBE0ED
568008,
1o
- e*—e”*
Let f:R—R be such that /(X =—T1—7 , if
e*+e *

x#0 and f(0) = 1. Discuss the continuity at
x=20.

J(x)== 1, x#0, f(0) =1 e-pcﬁoggéoéog

3658303’333&5 f:R>R @Sooﬁwz)é x=0 3¢
@Z)i'.b:f&éﬁéa 2fe)lelalelnt

If f:S— R is uniformly continuous, then prove
that f is continuous in S.

£ 18 - R et o958, ot S 6 fednysor
S0tNosA AEroSod.
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(3)  [CB-BA428/CB-BS432]

5. If f:[a,b]— R derivable at C €[a, b], then prove
that f is continuous at C.

f:[a,b] > R gavo C e[a,b] 5§ B80S,
fSabin ‘C 3¢ @dEond SrHod.

6. Discuss the derivability of f(x)=|x[+]x—1|, at
x=0,1

) =|x]+[x-1] |$Bsc0 Gwg) esgodass
x=0,1 5 58890308,

7. If feR[a,b] and m,M are the infimum and
supremum of f on [a,b], then prove that

mb-a)< [ f(x)dx <n(b-a).

/€ R[a,b] 50805 [a,b] is f By K.6.5 585

8.5 mMg8 mb-a)< [ f(x)dx <n(b-a).

[Tum over
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(4) [CB-BA428/CB-BS432]

1SINTX
——dx <

8. Prove lhm j 1+

J‘ISanTY
14 x*

S— 0d SPHol.

SECTION - B
Degeiidn -
II. Answer All the questions. (5%10=50)
o) BB JErerSnen Fcﬁ:o&.

1. a) Define monotone sequence. Prove that the

sequence {S_}, where
1 1 1 1

S =—t—t—+...t is

| 1.2 23 34 n(n+1)

convergent.

5)5’&%:60 Lgéaa‘)oo;ﬁo AeISAL S

] 1 1 1

S = + + y (T +
"T12 23 3.4 n(n+1) w08 {8}

S oIBR8 ol

(OR/5ar)
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b)

b)

() [CB-BA428/CB-BS432] B

’ on
State and prove Cauchy's first theorem

limits.

©IH 58 Jos s Yo Lot Eﬁéﬁ)oa,

QBT oLNol.

State the prove Cauchy’s n™ root test.

5% n $ Sore HOEL \‘_é’)éi’bo{) NgreoSol.

(OR/Sor)

State and prove Leibnitz’s test.

HEES HOED 500D, QEF0B[084.

e Sl

If fis continuous on [a,b] and f(a), f(b) have
opposite sings then there exists ¢ e [a,b] such

that f(c) = 0.

Syt [a,b] & ©dNED f(a), fb) o

s
5 f(c) = 0 edgey cela,b]

$HeB0E 1HBe00
&")ega’aéém‘é)éaozﬁﬁ) SeHod.

(OR/8er)

Muam over
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6)  [CB-BA428/CB-BS432]

b) Define uniform continuity. Show that the
function f defined by f(x)= x> is uniformly

continuous in [-2,2].

DEBPH ©DYYSD QDo f (x)=x> &
QBB DER Eﬁﬁoofoa’m [-2,2] &° NEERS
Do &0800%Q SreDdob.

a) State Lagranges mean value theorem. Show

vV—u

that L4 _li <Tanv-T an”u < 5 for
1+v . 1+u

o<u<v. Hence deduce that

£+—3—<Tan"f—<£+—,

4 25 3 4 6

BLrPo§ ”a’aocSegéo Horeg .%030@20&

—

—-U
5065, ——ae < Tan™v~Tan™u <— &
; 1+v° 1+u?

APBoSod. & Uo.—7£+—3—-<Tan"i<£+l
2oisod. Swx oo 3572

o Eree SRk

(OR/Ew°)
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b)

)

(@B-BA428/CB-BS432|
lue

(7
State and prove Cauchy’s mean va
theorem.

%8 B §50 Sor oy .5(:5;06‘%{;_ @530?v
QbrrHosod.

Prove that f(x)= x* is integrable on [6,4]

3

and J':xzdx=a? _

[6,a] &5 f(x)= x2 Ggsredchind S0k

3

J, =93— 0 DEFHOSOB.

+ (OR/8w°)

State and prove Fundamental theorem of
integral calculus.

S dEHES e HoFR QHERY) [BH5D0D,
QT oWk,

[
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