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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — APRIL/MAY 2018
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
Part IT - Mathematics
Paper I — REAL ANALYSIS
(w.e.f. 2016-2017)

ARy
Time : 3 hours Max. Marks : 75
PART-A :
* Answer any FIVE of the following.
.‘D;_:J' D) (530K SHIPEPIBen EPooBw.
(Marks : 5 x 5 = 25)
1 1 1 :
h S.{ definedby S, =1+—+—+---+— i A
Prove that the sequence { ,,} efined by S, + il + s + et = is convergent, 5)
1 1 1
OESTY) =ld——t— o+ =T DB BB @PIBD0ED JBIrSok.
{S,} eogsryy S, FTH S T DU 36 @PBRY0 S0
If {S,,} is a Cauchy sequence then show that {S,_} is convergent. 5)

{S,} ex008 £ eoEsosn wand {S,} @806 Brttod.

Test for convergence Z preTe
+

n=1

i % 13,. @Y, 9PIBE 58390Wod.

n=1

Solve and prove Leibnitz test for alternating series. - i

I5°088 BeoHd BYE 8% ;D0 PETdOBOE.

1-cos x

®)

®)

Examine the continuity of f(x)= 5— for x#0 and f (x)=1forx=0at x=0. (5)
x

£lx) = 22205 % 4 20 %9805 £ (x) = 1 eroey x = 0 at x = 0 B @YY 569008,

x2
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10.

11.

12.

!
Moo

\“'. M i ' 9\_ )

If a‘fu»nction f is continuous on [a, b] then show that it is uniformly continuous on [a, b].

| , ®)
[a, 5] &° f edoSHoanmn ©dYoond ©8 [a,b] &° %S ©22)s0 SPOBOED
B0k, | o
If f:[a,b] > R is derivable at c € [a, b] then show that f is continuous at c.
f:la,b] > R @38 ce [a, b] 58 es¥eBR00B ¢ 98 f D2y ©PBOBD SIB0s.
Show that f(x)=| x l+‘ x-1| is not derivable at x =0 and x = 1 (5)
flx)=] x| +| x—1] eo98 x =0 2Bao x =1 5 ed5eRN S @D BIH0G.
IffeR [a, b] and m, M are Infimum and Supremum of f on [a, b] then show that (5)

m(b—a)sj‘ f(x)dxsn(b—a).

f e R [a, b] 208%0 m, M G0, [a, b] & ©eys, BB m(b-a)si f_(x)vdxsn(b—a)
RS0k,

If f (x)=" on o, 1) and P = {0, ,i—,%, 1}. Compute L (P, f) and L (E.4) (5)

fx)=* osond [0,1] 6 wond 208050 P:{O,%,i—,%,l} waxd L (P, f) 208050

L (P, f) o 80808,

PART -B
Answer ALL questions, each question carries 10 marks.

o) 500 58T H0e) oSN, @B (5% 078,00 DT,

: (Marks : 5 x 10 = 50)

Show that a monotonic sequence {Sn} is convergent iff it is bounded. (10)
DEBY. eRoEND (S,] ewoBosm?s, o8 Hougsw S0DB @dEs, Do DALIDD D
BreSod. '

‘ Or )

Prove that the sequence {S,} defined by S, =JC>0, S,n= JC—+§ , ¥V neZ" converges
to the positive root of x2-x-C=0. ' P . (10)
S, =JC >0, S, =JC+5,, VneZ ofdey (S,} e 2’ -x-C=0 &%,

Sarerdd IBR0ER S1S0d. ;0




13.

14.

15.

16.

17.

; oS 1 ;
Examine the convergence of the series Z o~ when p>1and p<1. (10)
n=1 n

Z ip ROES B, 9PIBR p > 1 208050 p < 1 @oNIHE 8PS $ByoBos.
n A

n=1
Or

. “ 2 3
State D’Alembert’s ratio test, and test for convergence 2x + 3% + % +oee (x > 0). (10)

2 3
D woonf 8 SB%n 085009, 2x+§;—+42i7+---(x>0) B3 BoY, st

56390908,

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

'/emmcxsam o, 8] &° eagy%s0 2805 f(a), f (b) 0 3588E KK Ic e (a, b)

®od £ (c) = 0 ©d SHerdd Dowod.

Or

) sin (@+1)x + sin x

Let f : R — R be such that f for x <0, f(x)=c for x=0 and

!x+bx2! 2 _ i
f (x) . bx*?

is continuous at x = 0. (10)

for x > 0. Determine the values of a, b; ¢ for which the function

f:R>R & f(x)=sin(a+l)x+sinx' x <0, f(x):c x=0 HoB8akn
x

22 _ 2 3
PYR 200 e orsey x=0 3 FHabin ey eawd a,b,c

bx¥?
x =0 devden K87, 0d.
Prove that 2 +£ <sinh™ 0.6 < Z + l . (10)
6 15 6 8
E A8 it o By Lk
6 15 6 8
Or
3 1-4-112
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18.

19.

20.

State and prove Taylor's theorem with Cauchy form of remainder. (10)
6% e5eRy 593 BB derowry AY5D0D DETHOBOE.
t 11
Show that f (x) = 3x +1 is integrable on [1, 2] and I (Bx+1)dx = i (10)
’ 1
< ' 2
f(x)=3x+1 %8 [1, 2] & Sarsesin eHBod eBrSos bk j (3x+1)dx =12l
1
@ 3508,
Or
State and prove fundamental theorem of Riemann integration. (10)
B35S $9TreNB00 B, mre?ocgowxa DBV AETVoVO&E.
{ -
%‘ ~N
| :’/f ) { ¢
i o~ 3 vy i o
~NY F ~ A
A
.v‘! !
C
4 14112
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THREE YEAR B.A./B.Sc DEGREE EXAMINATION MAY-2017
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
PART -.1I : MATHEMATICS
PAPER - I : REAL ANALYSIS
(we.f 2016-17)

Time : 3 Hours Max. Marks :75
Part-A
Dgrrdn - A
Answer any Five of the following. (5x5=25)
Bod BE° DIS 0th EHOH Jdrrrares BED. 28 BHS o> Srten.

2n* +3

T I
n - +1

1.  Test the convergence of the sequence S, =

21’ +3
" ont 4l

D) @ BeaS Kzééoéo&.

2.  Define a monotone sequence and give an example.

LY ©HEH0H KD a8 amrdrden B0l

2n° +5

3. Testth =, A}
est the convergence Z PR »
27 +5
D @) edkbnds HB8oS08.
4n’ +1

-l13

: 2
4.  Testthe convergence Z(l +———) .

3

id
olg

Z(H

1-4-112 @ [P.T.O.

] T o) oPSBess $68osod.
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Define continuity of a function and determine the points of continuity of
2
X +2x+1
f(x)==—="——(xeR).
] ( ) /

2 42x+1
Bhabo E8) eDY5ES ADoHE . HBcky f(X) = % & (x€R) 0205 dowdesd

EofPosm.

' 1
Test the differentiability of the function 7(x)= xsin (~j , x#0
X

()= 0,x=0

f(x)= xsin(lj » X#20,/(x) = 0, x=0 GDcho Gw¥) wssedmEs 5880508,
x

Verify Rolle’s theorem for f(x) = cos x in [m, 57]

Sx) =cos x in [x, 57] (HDhodvsnd 53 dpony H08osoB. |

5 /o

Ifflx)=xon[0,1]and P = {O,i,g,l}ﬂnd U(p.f) and L(p.f).

12
[0, 1] &5 fix) = x ©ebosedy .8 Dasess P=10,-,2,1} eoond L(p,0), U(p,f) 5:208508&.
2 3 b, &
T S

3
Part- B

dgeriso - B
Answer All questions. Each question carries 10 Marks. (5 x10=150)
Bob @b BEH Sirrrres sl w8 BES 96 Srdyen.
a)  State and prove cauchy convergence criterion.
5% 0EH0 ©ddbnE Qa0 VaHEr) (H5V0D DETHoHKP.
OR

b)  Establish the convergence and find the limits of

N S

Bdare @Bt edibnsh 56809, oSt 808508,

1-4-112 )



10. a)
)
11. a)
b)
12. a)
b)
1-4-112

x2nv2

Test the convergence of the series Z(’ 7 + D \/; .

In-2

Y @8 ) et 3680508,
(n+\n % =

OR
Define absolute and conditional convergent and Test the series

1 1 1 1

ﬁ*\/iﬁL\/Z_ﬁjL .......

1 1 1

RoFrERRdteso HBAw QeHzegidteo AEDoB0E HB5 7l—2‘ = :/'5‘ + 71 \/g Fo

BB 0ddBed HE8oSod.

Examine the continuity of the function f{x) = {x| + [x — 1| atx=0,1. %

x=0,1 ‘e> 8 flx) = x| + k= 1}re QDOBHE (DD T0E) LB éééoéo&.
OR

If f{x) is continuous on [a, b], then prove that f{x) is uniformly continuous on [a, b].

[a, b] &8 fgsbadsm @&)Qyé&é:oné, 0% o8 [a,b] Lt DD DY Adosod.

State and prove Lagranges mean value Theorem.

Brroz gk ey EpoBiotd BHBD0D VEotHE.

OR

b—a = = | a
If a < b, prove that _—_T;‘<(tan b—tan U)<'—'—3,hence deduce
1+b° l+a

b-a = 1 a
a<b wond —_o<(ta“ b—tan a)< 5, ©d JErdoSod &avyoe
1+b° l+a

Sr+4 = T+2
T <tan 2 <——4 ®@Q SeHod.

3



13. a)

b)

1-4-112

If /e R [a, b] and m, M are the infimum and supremum of f on [a,b,] then,
m(b— a)sff(x) dr<M(b-a), v
J € R[a, b] 80 [a, b] o5 f @) K65 B9 ey £B%w EIG A3 Segen m, M
g8 m(b-a)< ?f(X) dx<M(b-a) o3 drosot.
OR

a3

Prove that f{x) = x? in integrable on [0, a] and hence show that j 2 doe 3
0

a 3

a
[0, a] &5 fix) = x2 55rEodAHR Hock | X d =T ©d drbomin,
0 -

&k

“@
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — MARCH/APRIL 2019
CHOICE BASED CREDIT SYSTEM V
FOURTH SEMESTER
Part - I : Mathematics
Paper I — REAL ANALYSIS
(w.e.f. 2016-2017)

Time : 3 hours ; Max. Marks : 75
PART - A ‘ '

8-
\. Answer any FIVE of the following questions.
" Each question carries 5 marks.
DT D (FHOLH BATIE0 @Ak,
B 5% 5 Q8 e0.
- (Marks : 5 x 5 = 25)

n2

n+1’

1. Test the convergence of the sequence S, =
. !
S, = Ll ORERD0 By}, ©PS8eBR 5680508,
n+ .

Vn -1
Vn+1

2. Find the limit of the sequence S, =

S, = :g - ; BRI DY), ©HE0R LORR0S,

n o
3. Test the convergence Z s

L

n
p % % Boo8); ePIBEB% 56801508,

 [PT.O]



sS4l

‘/n+1_‘/;,

Test the convergence Z

n?
> ——_“”lp“/; St eBseBo 3680308,
n

Define a bounded function and give an example of a bounded function.

SBags (FRoairRy D5H0 B (RIS &8 sorrte A0,

Show that f(x)=|x| + |x - 1] is not derivable at x = 0 and x = 1.

fla) =] + |x - 1] ©BooHs00 x = 0 208ckw x = 1 DY 9IEODADO %G JI508.

Discuss the applicability of Rolle’s theorem for flx)=x%-62% + 11x-6; a=1, b=3.

flx)=2*-6x% +11x-6; a=1, b=3 FBocHo 54 68 Dryrod ($BITRY dTBovod.
2 ' 1 23 : ‘
If f(x)=x" on [0,1] and P = {O, F iy 1}. Compute U (p, f).

[0, 1] 2065 £ (x) = x* o008 o ogsess P = {o, ;1} @ond U (p, /) gmgﬁ,oa.

| o

i
T

PART - B
>§ -0
Answer ALL questions.
Each question carries 10 marks.

6R) FHODH SATTHRN Frohusw.
58 5%% 10 33780, e.

Marks : 5 x 10 =-50)

(a) Define Cauchy sequence and show directly from the definition that
1 1

2 1
1) 1+—2_!-+3_!‘+N+E

1) n+ ﬂ
n

-are Cauchy sequence (or) not.

9 1-4-112



10.

11.

()

(a)

)

(a)

(b)

£52) 93055050050 DELDOHHD. &8 DBGHH0 H00d :
¢ S S

N 1 1 1
1) 1+§+§Y+M+E' )
Ui
(ii) n+("1)

n

%) eoESIRer STTP e BITHR.

Or

State and prove Bolzano-Weierstrass theorem for sequences.

5epS 20080 DEroseR) ORERTOH (550D AETBHOBID.

G

: 2
Test the convergence of the series Z [n i] x", x>0.
’ n?+

. )
3 ["2_1) x", x>0 B oPIBeBd 680908,

n-+1

Or
State and prove Leibnitz test for alternating series.

D508 B8 d@ef 56 (55909 DETDOWOR.

If /(x) is continuous on [a, b] then prove that f (x) is uniformly continuous on
[a, ].

[a,b] Bo68 [ SBocsse ©22yYRo0nd, egpco e8 [a, b] 2ot DS @dayHD
DEIPNDOBOG. ' ;

Or
Prove that the function defined by

fx) =x* sin(lj if x#0
_ =0 * if x=0
is continuous at x = 0.
f(x) =x«® sin(i) if x=0
=0 % if x=0
(5805050 x = 0 DG 929N D DETD0B0E.

3 _ ' 1-4-112
[P.T.0]



12, (@)
(b).
13. (a)

(b)

Z.nLL%sin‘1 [§)<—+—
6 543 5)- 6 8

State and prove Cauchy’s mean value theorem.

563)@3(55:)3 Sorreg ?om;o@‘:()& K590 DEITD0W0E.

Or
If a<b<l1, prove that b8 & (sin‘1 b - sin™! a) . . 1. , deduce that
' 1-a? 1= b

b-a b-1 :
a<b<l e00d < (sin’1 b-sin™ a)< ©d  AET0D0G  BLoe
; _ V1-q? V1-b?
LI L <sin™ (§) i : @ J°S08.
6 543 5) 6 8

State and prove fundamental theorem of integral calculus.

DITERD Bore Deporsn [§5900 dErDOBOR.

Or

'

Prove that f (x) = sin x is integrable on [0,12[—] and | sin xdx=1.

O o | N

2

[O,%} D& f (x) = sin x DIELDASHRD IJOBOKJJJ. sin x dx =1 9 35°3508&.
. 0 5

4 N © 1-4-112






