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BACHELOR'S DEGREE PROGRAMME

Term-End Examination

June, 2010

MATHEMATICS

MTE-9 : REAL ANALYSIS

Time : 2 hours 	 Maximum Marks : 50

Note : Attempt five questions in all. Q. No. 1 is compulsory.

Do any four questions out of Q. No. 2 to 7. Calculators
are not allowed.

1.	 Are the following statements true or false ? Give
reasons for your answers : 	 5x2=10

The set S = [1, 2] is compact.
Every continuous function is differentiable.
The limit

lim (x cosec x ) x exists.
x—>o +
The function f defined on R by

J1 when x is rational
f ( x = 10, when x is irrational

is integrable on [ — 2, 3]
(e) The set

X = 1.,A3 : p is a postive prime number]

contains a rational number.
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2.	 (a) Determine the local minimum and local
maximum values of the function f defined
by f (x) = 3 —5x3 +5x4 — x5.

(b) Draw the graph of the function f given by
f (x) =	 15—xi+ lx-31; x E [2, 6].
Use the graph to find the points where the
function fails to be differentiable.

(c) Find the limit as n —> 00, of the sum

n+ 1	 n+2	 n+3
+ 

1
	   —.

n2 +1	 n2 +22 n2 +32 	 n

	

3.	 (a) Test the following series for convergence,	 5

(i)
	 nX11-1, x > 0

n=1

(li) y Pn4 + 4 — Vn4 - 4]
n=1

(b) State the second mean value theorem.
Verify it for the functions f (x) = x and

[g (x) = sinx in the interval 0, —7r
2

	

4.	 (a) Check whether the sequence {fn} where	 4

xn 
is uniformly convergent orfn(x)	 1+xn

not on [0, k] where 0 < k < 1.
(b) State the Carichy's general principle of 	 3

convergence for sequences. Check whether
the sequence {an}, where

an = 1 + 1—
3
 + 1—

5 +
	 +  1 

2n-1
is convergent or not

4

3

3
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(c) Show that Rn(x), the Lagrange's form of
remainder in the Maclaurin series expansion
of e2x, tends to zero as n ---> 00 . Hence obtain
the Maclaurin's infinite expansion for e2x.

	5. 	 (a) Find the upper and lower Riemann integrals 	 5
for the function f (x) = x in [ 0, 1].

(b) State Bulzano-Weierstrass. Theorem. 	 5
Verify it for the following sets :

Set of integers
Interval [ 2, 00 [.

	

6.	 (a) Determine the points of discontinuity of the	 5
function f and the nature of discontinuity
at each of those points :

f ( x ) =

Also check
derivable

—x 2 ,	 when x	 0
4-5x,	 when 0 < x	 1

3x-4x2 ,	 when 1 < x	 2
—12 x+2 x , when x > 2

whether the function f is
at x = 1

Find the following limit 3

lim
x—>0

1— cosx2
x2
 •	 2x sirtx

Check whether the intervals ] 3, 7 ] and 2
[ 8, 12 [ are equivalent or not.
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7.	 (a) Prove that the complement of every open	 3
set is closed.

Check, whether the sequence {an} where	 3

an	 1	 1	 1
isn+ 1 n+2	 2n

convergent or not.

Write the inequality 4 2x + 3 5_ 6 in the 	 2
modulus form.

(d) Check whether the equation	 2

x3 — 2x2 — 3x + 4 = 0

has a real root between 2 and 3.
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1.	 -fw	 T29 Wit /IT aiwr 3tR

5x2=10(twit q11',7R1

wstaq S= [1, 2] 4c1 t

TAWticia tool 31-4-*-0•91-zi	 t 1

lim	 (xcosecx)x
x-A)+

i)c-11

R	 F1 1-1R1ROd

f (x)

iti tif-Tirrftim

wq, x if-T4zr
x 31-cri-T4zit
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(e)	 tiTeciel

X=	 4.13:p tW .iiicii ct) 3113174
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2.	 (a) f(x)= 3 - 5x3 + 5x4 - x5 ART tiff illfErff 	 f	 4

P-Trf9"W "RTial4 3tl T21-rfiT. afti---*--aTt 147 qticr

I

f(x) = 15 -x(+ ix- 31;	 x € [2, 6]	 'T-(T	 3

OTCRTU 	 f	 TaTi gt	 I	 ‘410.1

31-41F-ff9'14 	 .)(11	 fq-Vf	 quo ct.)

3Tr-	 Vfq-R

4141C1	 3

n+ 1	 n+2	 n+3	 	
+ 1 .

n2 +1	 n2 +2 2 n2 +32

n	 Go t TIT if (11441 vrff

3.	 (a) r-p-irciRg d	 3Trim-k-ur	 •=1'N V T I	 5

(i)
	 nxn-1, x> 0

n=1

[Vn4 + 4 - 44 - 4]
n=1

(b) tffizf 1:1T94 	 51+ei .W1	 q11,41 31- {T	 5

[0, i-r ] 4	 f (x) = x	 g (x) = sinx

fM` ‘€1tictiir c1 VC-7R I

xn
4.	 (a) Ai-ci	 fn(x) - 	 liftiTTP517	 4

1+xn

31-j-*1 {fn}, [0, k] qta 0 < k < 1 117,	 ilkilitricf:

t 7ri 1
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31-1T1:4 * Fri	 * c4u4al alfiTtRaT 1114	 3

*tri qlr,31	  I A.-4 -4.1-4R

an = 1 + —
1 

+ —
1 + 	 +  1 

3	 5	 2n-1	 tifT1-11r15M

aTIT1:1 [an} 31fIlTit t 71T 9-e I

-kgfR	 Rn(x),	 e2x	 etztfrt-f fir? ut-ff( 	 3

*I (-19M .Fcf 3T4ttif t kke-1 .*1. * 510pf chtlf t,

Tg	e2x *T 40K,i1R-f*T

aT-4	 uti ► t Wff *If-4R I

(a)	 [ 0, 1]	 410	 -f f (x) = x * 	  dkirt

wilcht-f Vfff *11-"R I

(b)	 17- T-4-1:131-47*Tw-ri	 r-1+-skirted	 5

1:1Tq74	 rci	 T(4 	 WqR :

(i)	 ItTriT kol=r4cr)

3T--(TF [ 2, 00 [.

(a)	 410-1 f	 rt. ath	 3-TITIF4	 5

5i cn1 ift'Urd VI-4R :

f (x)=

—x2 ,	 x50
4-5x,	 740<xx �.1

3x-4x2 ,	 WR 1 < x < 2
—12x+2x,	 x >2

Trw  • q TINR	 -EFwi f, x= 1 tR

WITFiT41 t zrf Te I
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7.

1 – cosx2
3

UM	 2 ", 2x-40	 x smx

aTTTR ] 3, 7 I 3111 2

[ 8, 12 [ qc-4	 zff -01

(a) 3r 	WA-7	 9--Aw T vc	 i
aft'

3
‘1111:4(b)

–
1 	 1 1

	 	 + —an
n+ 1	 n+2 2n

gRi xfftiliftrd 31-T*14 {an} t 711 ie I

allifr-Wf 4	 2x + 3

tfurR

26	 iiimich WI.

WINR ft 2 47 3*A-1	 chtut 2

x3 — 2x2 — 3x + 4 =	 ciit-orcich	 t 71T

I
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