THREE YEAR B.A./B.Sc. DEGREE EXAMINAT
CHOICE BASED CREDIT SY STIEM
FOURTH SEMESTER
Part-11: Mathematics
aper 1 — REAL ANALYSIS

(w.e.f. 2016-2017)
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Time : 3 hours
PART - A

>§ - 9

gtions.

© Answer any FIVE of the following que

Each question carries b marks.

D D RO SATGTHD) FPOS0N0-

DS RS 5 He0),0-
(Marks : 5 % 5 = 20)

IL2

1. Test the convergence of the sequence S, = =
. n -+

> .
n ~
= ea:éo@;’n;’?oq Bo¥), WPIBEB 5B8ovod.

n

JIn-1

9 Find the limit of the sequence S, = TN
n+1

g o An ol o @ '
S ] 8 iy [ONIAMII érooﬁ"‘:p:m,

3.  Test the convergence -1
] 2” _1 g
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4. Test the conver gence Z oy

Wnt+l-Nn Jn Bt @@,\)(5.5'3@;()3 0)85\0:50&

X

Define a bounded function @ and ¢

5BeEE ([F0ITY Q855000 HORED 1
vable at X = 0 and x = 1.

is not den ‘
=1 ;‘JCS eazége)ﬁ)oioo 5059 DICHOCs.

6.  Show that f(x |x|+|x -1

f(x) = o] + | — 1] Fod0HD0 ¥ = =0 2,‘3360530 x=

3 —6x% +11x —6; a=1 b=3.

s theorem for flx ( )

Discuss the applicability of Rolle’
& 6°83 n)w"oé Loadiym:ool 9HT*B0H0G.

a=1 b=3 FD0500 3

=~

f(x)=x% - 6x% +11x - 6;

8. If f(x)=x%on[0,1] and Pz{o;i,%,% } Compute U (p; f).

[0,1] &5¢&s f(x) = x2 pﬁfﬁgo.ﬁ%g 28 deesd P = {O, ;11—, %, i—, 1} 20208 U (p, f) S’éoé'sbo&.
PART-B
> - &

Answer ALL questions.

'Each question carries 10 marks..
o)) (590D SEFTRAVE) FroKEn.
B8 (58% 10 B3t en.
(Marks 5 X 10= 50)

£ el l A=t
2'+3!+~..+_’:'_{
GO i)
o

are
auchy sequence (or) not

2 ‘ _ : ,
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£l 295180 5 -y >
02050 DEcO0HH. e DEDH0 20 :

{1) 1 1. " ,1_ . e
2! 3 ;T
(_ 1)7.‘

(i) n+2 S

§72 e0EITer o o9 BIH[0.

Or

(b) State and prove Bolzano-\\feierstrass theorem for éequences.

zS‘egSs—bojosL%vS NTTOTTRY) ROEITOL (99909 dETDHoBIBL.

(a) Test the c ; n’ -1
(¢ est the convergence of the series Z 5 ", x>0.
n“+1,

\ \

2
= n
Z (” —J x", x>0 B3 oDdSnnd 58809048,

&nz + 1

Or
(b) State and prove Leibnitz test for alternating series.

D50t Bed8 el 565 (55900 DEFDoBIBL.

If f(x) is continuous on [a,b] then prove that f (x) is uniformly continuous on
[a, b]. |
[a,b] 565 [ SBooHn ©22yhH0ns, eppt o8 [a,b] 28 DESIZD 0DDYYHIR
DETDOB0G. ;
Or
(b) Prove that the function defined by -
| f(x) =x"sin (—1—] if x#0
%
== i) T il > b

18 continuoué atx=0.
o 1 e,
) =x2sin|— if-x+#0
f(x) =x"sin [x)
=0 if =0
S0 x = 0 9 ©D)N0 & DEIDoB0E.
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3.

(a)

(b)

(a)

D

State and prove Cauchy’s mean value theorem.

EA g5 Darrey VIO [HHV0D AEI*DOBOB.

Or
If a<b<1, prove that 9= az < (sin’1 b —sin™! a)< il 1'2 ,  deduce that
~ l-a Sk © A1-b°

3 L <sin'1(§j<£+l
6 5J3 5) 6 8§

a<b<l eowd bra

<(sin?b-sin™a)<
1-a? (s 1-b*

£+—<31n1(§]<£+l&9§0§§3"50&.
543 5) 6 8 .

@D  ABIV0D0GE BT

State and prove fundamental theorem of integral calculus.

BIERD BaTve DEToBHNR 55909 DETN0HOE.

Or'

Prove that f (x)=sin x is integrable on {O,%} and | sin xdx=1

o —to | N

KO,%} 56 [ (x)=sin x DDCEODAHDON B0 | sin v dx =1 & oG,
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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
e academic Year 2021-22)

(Under CBCS New Regulation w.e.f. th
Max. Marks : 75

Time : 3 Hours

SECTION-A
s
Answer any Five of the follwoing questions. (5%5=25)
o
1. Prove thatasequence can have at most one limit.

2.8 @:&Lééﬂ()é L5 oowd, a8 030 S0, & DEFS0508.

1
2. Let(x,) beasequence defined by x, =2, x, =2 and x, = —Z'(x,,_z +x,_,) forn>2. Thenprove

that (x,) is convergent.

(x,) OEEYP K =25 =2 B n>25 X, =-;-(x,.-z rx,,) T DR (x,) SPOTB

© JbrDoSol.
3 Test the convergence of the series Z-——"L""—
H rg | n(n+l)(n+2) ’

1
S (B skt 5680508,

4. IfYa,. a,>0isconvergent, then prove that ) Ja, isalso convergent.

Sa,a,>0 oBIOR . 3 Ja, o ofioRod, o9 DDoSod.

1-4-112(A)-R20 m . [PTO -



s b]-
ShO\V that f(x) = xz is unifonnly Contmuous on [a9

f(x)=x*, [a.b] D IBE=D YN0 @
6. Iffiscontinuous on [a,b], then prove that fis bo
£, [ab] 2 ©29y%0 ews, / $eeg0 O S0l
7. If fisdifferential on an interval /and f'(x)=0 for all xe

onl. |
costo | B fessshabo soaw @8 xel © 7 (020 o8, [ ©TEFno oy
Qb=DoSol.

8. Showthat, every constant function is Riemann integrable on [a,b]

pe s @3’@0 [a,b] D 85°8 s mrelidho ©f SrHob.

n

o) ol
unded on [a,b]

[, then prove that f'is i“CrCasing

SECTION-B
Degrtiso - O
Answer All questions. (5%10=50)
9. a) Provethat ’1,1_251 n"=1
limn'” =1 & B&root.
(OR/Gr)

b)  State and prove Bolzano - Weierstrass theorem for sequences.
sEsre 5S IMED ?om(;om@ [B590D, dsrhosol.

-10. 2) Show that the series Z" /5,7 converges when p>1.

p>1 ©anisHs, Z”_, = @r% 0008, ©d ErHos,

(OR/Br)
b) Staze and prove Integral test for series.
t'émo Bzl B85 (500D, TSR,

1-4-112(A)-R20 | e




1. a) Letf beacontinuous functionon [a,b] such that /(@) f(6) <0.Then prove that there
exist ¢ € (a,b) such that f(c) =0. |
f &35 [a,b] 2 0K O f(@)f(b)<0 oSk, a8 ce(ab) ORI

) = 0 edky dpore SER¥o & DErRH0E08. |

(OR/See)
b) Iffisareal valued continuous function defined on [a,b], then prove that f is uniformly
continuous on [a,b].
S ey Hadado f, [ab] B @YY wand, oD [ DEEED oI @
QbDotob. - '
12. a) Letg:/—Rand f:J— R befunctions such that /{J) isasubsetof J,and € J . If f
is differentiable at c, and if g is differentiable at f{c), then prove that the composite
- function gof is differentiable at ¢ and (gof)'(c) = g'(f () f'(c)-
g:1—R B f:J—>Reo f(J), I8 AHHDE B ceJ edhggore Bowd
paboirer @HED. f, © 5 @580 SO g fc) 58 @BEEIa%0 oS
Hocsmy @3;&30 gof , ¢ &8 edEEdcho Hdak (gof)'() = g'(f(©)f'(c) &
QEr20808. : ,
| (OR/Bo)
b) State and prove Roll’s theorem.
5% RiposeR) ($500D, AEFDOSE.
Q
13. a)

State and prove first fundamental theorem of calculus.
o8 Bod KBS WeposeR {5D0D, ArHoSod.

| (OR/Sor) _
b) Suppose that fand g two functions in R[a,b]. Then prove that, if f(x) < g(x) forall

xe[a,b], then Lbfsj:g.

f %865 gen, R[a,b] &° Botd @3}053‘@ 98", ©8 xela,b] 8 f(x)<gx)
©OoDS _[: f'sJ': g © Jbrhosod.
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THREE YEAR B.A/B.Sc DEGREE EXAMINATION NOVEMBER/DECEMBER 2020
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
Part II — Mathematics
Paper 1 — REAL ANALYSIS
(w.e.f. 2016-2017)

Time : 3 hours
SECTION - A
ES - D

Answer any FIVE of the following questions. Each question carries 5 marks.

ST D (SHOL SHTFTHH0 o0 59 (D995 5 D=8
(Marks: 5 x5 = 25)

1. Prove that every convergent sequence is bounded. Is c

58 PPt BREIID SBaxggo @d HI°H06%

RIS
it 2ol 1 i . '
2. IfS§, = + + ot then prove that {S,} is convergent.
n+l n+2 n+n.
1 ‘ ‘2
= 1, bl eond eoENo {S, ) ©RRBRER JEd0k.
n+l n+2 ° n+n : -

1
on 4 3"

3 Test for convergences of Z

n=1

Y= L oty eissinsiso 5biosod
+

n=1

»

_pdl2
4. Test for convergence E(l + —\71——]
n

/2

Z(l + -\71_;) B0y, wDIBEBR S08oBos.

Max. Marks :

onverse true? Give an example.
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] where a 18 any real number.
Show that fix) = 2 is uniformly continuous on [- a, a

Bedote.
= x2S TS @D

80 =55 sows a &, [~ a, o] eosEIR 1 ()

| G i 1 S.
Show that every differentiable function defined on [a, b] is continuou \
- . EI°DOWOCs-

[0, b] 6° D852050ED 5O eIFOIAD S3o0HB00 BN SHBOOER D

Show that < log(l + x)< xvx > 0.

1+x

X <logfi + x)<xvx >0 DETNoDOE

l1+x
Pl i | _
If f(x) = sinx on [0, ] and P = iLO E %— r:} then compute L(p; f) and U(p, f)
0, 7)o flx)=sinxSoasrad P = {o, -'?} %’— n} oesesd  wod  L(p, f)B08050
Ulp. o E0fTd0&.
SECTION-B
NES - B
Answer ALL questions. Each question carries 10 marks. -
53 55D JATTRIND 05050, 98 3§50 10 H5°80);0.
(Marks : 5 x 10 =50) !

@

(a) Prove that the sequence {S,} defined by S, = (1 + —1—) is convergenf.

n
S, = j,l— %‘\{ 03 eRE3 {S, | 8DHB0E X)tﬁs"fbo:’go&;.'
AN /
Or
(b) State and prove Cauchy general principle of convergence.
S50 BE), §5) FEgHE SBHo (550D ETTD0BoG
(a) State and prove D'Alembert's Ratio test.

D'Alemberts’ 858 5855 552909 287220508,
Or e

2 1-4-11



11.

13.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that an absolutely convergent series is convergent.
SOTTDHIBE0 JOFPE VHTBZ0ED AETDoB0E.
Examine the continuity of f (x) = lxl + lx - ll at the points x =0, 1.
flx) = |o + |x = 1] e FDocHD) @29yYHH x = 0,1 © 5¢ $8yoDok.
Or
If f(x) is cont on [a,b] and f(a) = f(b) then prove that f(x) takes every value
between f(a), /(b) atleast once. ‘
fx) &8 [a,b] & @2ay%ns» fla) = f(b) o fx) &8 fla), f(b) © &5 Ko 53
DenHi% D50 2.8, AV BRLOEOED BIH0d
State and prove Rolle's theorem.
5°6) drrodandy 350D DE*DoBoG
Or

Verify Cauchy mean V.alue theorem for f(x)= Jx, g(x)z% in [a,b] where
5

O<a<b.

[ab] & f(x)=+x, gx)=—=0<a<b 3 §A ggH Drey eposRv

-

Rlsblotel
Obtain a necessary and sufficient condition for Riemann Intergrability.
B5e5 HETEODODBE erdss Sovg DADDIRY OB

Or

; 3

a
Prove that /(x) = x? is Riemann Integrable on [0, a] and prove that jxgd;c S
0

4 3
P 5 “ g e G
f(x) = 2%, [0, a)pi BarS SdrLebdiiin ed Srdod B ! xldx = — e driod
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THREE YEAR BAMBSe DEGREE EXAMINATION, SEPTEMBER/OCTOBER -2021

Time : 3 Hours

CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
PART - 11 : MATHEMATICS
Paper-1: REALANALYSIS
(w.ef. 2016-17)

Part-A
>E -
(5]

Answer any five. Each question carries S marks.
O3 0B BHHoD JIEShy [Tandn. (38 EEHS 5 e,
1. IfS, =n+1-n thenprovethatLt S, =0.

S, =Jn+1-Jn ®x$ Lt S, =0 edIeHSm.

S |
2. Testthe convergence of 1+—+—+....

(L

1
1*&‘*@*--» eli5oed 368DoSS.

2

3.  Test the convergence of the sequence S, = A

3

n+l

S*“"""T SEirDE olkibad $08Dodin.

n+

4.  Test the convergence of Z
st

(n+1)!
3- .

o= {n+ 1! ,
25 ebia 36800k,

1-4-112
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1 bounded function.
5. Define a bounded function and give an example of a bo

5 & 2.8 GO 208
B0a Eﬁ:ﬁ:&r:o& QDD HBwE E)Sﬁa&sv:o%
6.  Show that f (x)=|x—l| is not differentiable at X = 1. 5

\ Hob.
[(x)=|x-1] Sababin x =158 HEoDHED B TR0

1
‘ X)=—= i
7.  Find ‘C’ of a cauchy’s mean value theorem for f (x)=+/x and 8(x) N P [a,b], Wherg

0<a<b. ()

5 5 ‘ 2
f(x)=Jx 585 g(x)="/—; in [a,b] &)t 0<a<b @00 5% Kmtﬁgzéa Dender SO
&0@PA0N ‘C’ Dendid B,

2
4,

Alw

8. If f(x)=x*on[0,1]and P= {0,%, ,1} compute U(p,f). (5)

=x2 8 P = 03—1'92’3’1 N 5/333053" 0,113 é“
F=x 231 [ DS Q.[0,1]2 885 U(p,f) & Lo,

Part-B
L &>5-d
Answer all questions. Each question carries 10 marks, | (5x10=50)

O b SErpine [T (8 [HES 10 Srte.

is convergent if and only ifit

9. a  Suppose {S,} is amonotonic sequence. Prove that {8,}
| (10)

is bounded.
{S,} 8 o=gy OREDED odSHomo {S,)
©5EED HBAw Do%00 O SrHod,
(OR) Bv)
State and prove Bolzano - Weierstrass theorem for sequence. (9

6" = | )
T - DO Regoer evpgsmes {5008 drBoHm.
10. a. State and prove Cauchy’s nth

8380 SPSER8 b éaaotgo Sa

; root test. (10)
% n =% Sre DOLS V00D DE8035H%0 |
(OR) (Bar)

- ‘1’, PSS



11. a.
b.
12. a.
b.
13. a.
b.

1-4-112

T @
Test the convergence of the serics > 2 l 3

wah-cosn’

“ 1
; P P @5‘3 @né& (SEASt ) éééoéo&.

If f:la,b] >R is continuous on [a,b] then f is bounded on [a,b]. | (10)
J:[a,b] > R [Sbcbo [a,b] &b OB [a,b] &° om0,
(OR) (o)

. e |
Prove that the function defined by /(x)=x"sin (;)'f x#0 js continuous at x = 0.

=0 if x=0
(10)
B [B0H0 x =0 55 ©d0 6D ArboSol.
State and prove Rolle’s Theorem. (10)
X ?owgoéozéa QBRD0D AER0Hw. _
' (OR) B)

Show that v—z; <Tan™'v—Tan™"u < v—uz fdr O<u<v. Hence deduce that

1+v 1+u
7 3 a4 7 1
—+2—5-<Tan '-§<Z+g. _ (10)
1‘::; <Tan™'v—Tan"u <-;u;, 0<u<v AEFSoSod Saegoe

1
PRI Tan"i<£+— QERD0HIW.
25 3 4 6

is 1 bl [1 2] and j@x‘*’l)dx:l—l (10)
Show that f(x) = 3x+1 1s integrable on (1, 1 X

” | S
fx) = 3x+1 Pabado [1,2] o8B0 & VErEedaho ©d S ]“(3-‘”)4\ =7 &

Q&r0808.
(OR) (B)

State and prove fundamental theorem of Integral calculus. . (10)
{Ddged Sure ?omgoéﬁaﬁné: @326{'.)0}‘3 QEPHoSo8,

&)
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THREE YEAR B.A./B.Sc. DEGREE 15
CHOICE BASED CREDIT SYSTEM

FOURTH SEMESTER
Part 11 - Mathematics
Paper I — REAL ANALYSIS
(w.e.f. 2016-2017)
Max. Marks : 75

Time : 3 hours
PART -A

Answer any FIVE of the following.
S ) [HHOL DETETHHI) [F0I0DD.

(Marks : 5 x 5 = 25)

1. Prove that the sequence {S,} defined by S, = 1+ 3 + iy Lo is convergent. (5)
£l Z2 Zn

1 1 1
(S, ) sRoEsrg S, =1+—=+—=+ -t ——MT DEOY 38 583
} s S, e < B % B ePPBA080 JIH0s.

2. If {S,} is a Cauchy sequence then show that {S,} is convergent. )
(S, } e08 5% nles
{S, B §% essiodosn eond {S, | ePRbi08d JrSod.
3.  Test for convergence 3 il 3
gence X, g )
- l .
g; T O epRSeR 38400308,
&)}

4 Solve and prove Leibnitz test for alternating series.

Yseons et Beyd 565 D500 dErDoI0s.

L]

5. Examine the continuity of _l-cosx
y of f(x) o for x#0and f(x)=1for x=0atx=0. (3

/(x)al—cosxx 0 5
# 0 Bain [ (x)=1 e/05e x =0 at x = 0 3 €dPTHY) I08oBod

o
[P.T.O.]

st e
e gt S
S s 9t b
e T —
- R e ey
Sh e
D

B,



11.

12.

g uni tinuous on [a, b]
t 1t 18
a (5)

how
then 8
tion f1s continuous 01 [a, b]

&5 [a, b] gt DI ©

If a func
PO

[, b] &° [ oA A e

ow that fis continuous at c.

2y 29y BOOLSR BI°I0C.

g8 [ @22

0 and X = 1 )

5oes) &R0 B0k

[a, b] then show that (5)

Boedos.
If f:|a, b] > R is

fila,b]> R 0P8 ce[a,b] Q
|+|x—1| is not de

§e>:61130333 ¢
riVéble at x =

Sh tl < t xX)= X
ow that f (x) | = bg Lo

m(ba)s | fx)dzsnb-a) ‘
a ) v . b |
fGR[a,b]:ﬁJBOIS.D m, M G0y [a,b] 666900)0‘3, K&'%‘OOJOé m(b——a)_<_f f(x)den(b_a)

DITH0

If f (x)=x" on [O,l]andP={O,i e-L(P,f) andL(P,‘f). (5)
3

,—2—,-31,1 . Comput
4 4

{o,l,g,ﬁ,l} wond L (P, f) 208050
4 4 4

A A

f(x)=2* e038 [0, 1] &° eond 8 P =

L (P, f) o 5808706

PART -B
Answer ALL questions, each ques
@) 90 SETEDHD0eD [EPAiH0. (S (3350 o800 DRI
(Marks : 5 x 10 = 50)
Show that a monotonic sequence {S,,} is convergent iff it is bounded. (10)

b;ag eRoEan {S,) ePSBodERs, @8 I8 VRIS edEgY, SO DaH_ID &

tion carries 10 marks.

JeHod.
Or

Prove that the sequence {S,,} defined by S, =J_5 >0, S, = /C-_—_+ S, Vne 7+ converges
(10)

to the positive root of x> —x —C = 0.
8,=4C>0, S, =JC+8,, Vnez eosy {S,) owgmsn x*-x-C=0 B8y

(5;623:0‘93*8)% RIBI0SD BreNods.
1-4-112



»

o
1 10 it ) ~ p < 1.
13. Examine the convergence of the series Z Y when p>1 and p <1

14.

15.

16.

17.

(10)

n=1

i dy ©RORE @), ePIBEL p > 1 B850 p <1 0D OPHBEIDI HByoHod.
3P
ne=1l n
Or
3x?  4x®
State D’Alembert’s ratio test, and test for convergence 2x -+ = + 27 4o (x >0). (10) .

2 4x° vt 2
D weonf o8 S8 D809, 2x+3%.+_2%.+...(x>0) B3 Gy, eDpssms)

58300308,

If f is continuous on [a, ] and f(a), f (b) have opposite signs then show that 3¢ < (a, b),
such that f (c)=0. (10)

[ 8205300530 [a, b] &° 4@@&3@:}» 208050 fla), f(b) 0% 55808 KH8enosd Ice (a, b)

©and £ (c)= 0 ©d Hertd Banod.
| ot

Let f:R—)R be such that f(x)= sin(@+1)x +sin'x for x <0, f(x)=c for x =0 and
x

22 2 :

f (x) s (x i bz );; 5 * for x > 0. Determine the values of a, b, ¢ for which the function
X

' (10)

is continuous at x = 0.
FORLS R s f(x)zsin(a+llx+sinx %<0, f(x):c £ 0 %386

' 22 _ /2 .
f(x)z(x+bz );;2 x x>0 @l‘b?éwg x=0 bg l{)ﬁ.)oii)éao e.*):m');é&ﬁn ®aVd a, b, ¢
x

x =0 denden gm?bo&.

/4 ‘\/§ S | Bzl
——— SE——— 0-6 lome! + Ssnl )
Prove that = 5 T <sinh Sty (10)

£+—\/§- <sinh™ 0.6 < -g— + ?13—:05)‘2)0{50&.

Or

s et 1-4-112
[P.T.O]



18.

19.

20.

State and prove Taylor's theorem with Cauchy form of remainder. (10)
£%, es5Barny 509 506 DTOTRY 285209 SETDODOE-

11 (10
Show that / (x)=3x+1 is integrable on [1 2 and I (3"? + 1) dx =

1
[ (x)=3x+1 &®98 [L 7] & HarLosIY ayso0d ©UVTHOE 48080 j (3x+1)dx =7
@0 S50k,
Or

State and prove fundamental theorem of Riemann integration. (1
B35 0TS0 G5y sarebgoTy 255200 DE3D0D0G-
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PART - 11 : MATHEMATICS
PAPER - I : REAL ANALYSIS
(we.f 2016-17)
Time : 3 Hours Max. Marks 73
Part-A
Deriso - A
Answer any Five of the following. (3x5=19
MwwwWWa&m LB S o ISy
2n* 43

L TmeaWoﬂhcmumccS,:ﬁ,

2’ +5

T
»

3. Test the convergence z‘,,s*, |
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Examine the continuity of the function f{x) = |x| + |x— 1| at x=0,1.
x=0,1 © 58 fix) = x| + x — 1| 1> D8D0DDES B @0’ ©DYFESH SEEoTL.
OR

If f{x) is continuous on [a, b}, then prove that f{x) is uniformly continuous on [a, bl-
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State and prove Lagranges mean value Theorem.
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