
BACHELOR'S DEGREE PROGRAMME

Term-End Examination

June, 2OO7

MATHEMATICS

MTE-9 : REAL ANALYSIS

Time : 2 hours Maximum Morks : 50

Note; Attempt fioe questions in oll. Question number 7

is compulsory. Do any lour questions out of

guesfions no. 2 to 7. No calculators are allowed.
#

f 1. Are the following statements true or false ? Give reasons
70for your an$v\rers.

(il The set of natural numbers is a closed set.

(ii) The function f, where f(x) = [xl, is integrable on [0, 4].

(iii) The eqntion *3 - 2x + 3 = 0 has a real root

between -2 and 1.

(iv) The sequence < an >, where a., = -1:, is not
"  n " + 1

monotonic.

(v) The function f, defined on R by f($ = lx + 5l, has

a local minimum at x = - 5.
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2. (a) Test the following series for convergence : 4

L .  
* .  * .  * .

(b) Check whether the function f, defined by
2 x ' D  r - 4 )

fH = :^ l ;  over R\,1 ^ t ,  possesses an
3 x + 4  l , 3 J

extreme value. 2

(c) Draw the graph of the function f, defined by

f k )  = l x + 2 1 + [ d ,  x e F 3 , - U .  4

2
I

3. (a) E.raluate | (S* + 2) dx by taking a partition of
J
1

[1, 2] which divides it into n equal sub-intervals. 5

(b) Prove that

*2  
I

x -  
2  

< l n ( 1  + x )  i f  x > 0 .  g  I

(c) Check whether every open interval is an open set or

2not.

4. (a) Show that the series

s
3, n(1 + nxz)

is uniformly convergent for all real values of x. 5
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(b) A function f is defined on R by

f 
"-rlx "Uxf ( x )  = 1 " ' f  i f  x * 0

l - v

L  0  ,  i f  x = 0 .

Check whether f is derivable at x : 0.

(c) Write the inequality

5 ( x - g
2

in the modulus form.

5. (a) Check whether the set of whole numbers and the set
of natural numbers are equivalent or not . 2

(b) Find the limit, when n -) €, of the sum

n2 n2 n2 n2

(3n + 1)3 (3n + Z)3 (3n + 3)3 
I "" 

(6n)3 S

(c) Check whether the functions f, defined as given

below , are uniformly continuous or not : 5

( i )  f ( x )  : f r ,  x€12 ,31
(ii) f(x) -- x3, x € R

,3 sin fl) if x * o,
\ x /

6. (a) Let f be defined on R by f(x) : l

and f(0) : 0. Show that f is continuous on R but it is
not derivable at x : 0.

2

: :
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(b) 3"#::: 'l".-'"il:i ffi1"":::?':"::
given by ar, : 

#, 
is convergent. g

(c) Let f : X -+ Y be a strictly increasing function such

that f(X) : !. Show that 1-1 exists and it is also strictly

2increasing.

7 . (a) Test the following series for convergence : 4

(i) i fgl'' 
?- [.zn + 1)

€ - 2
(ii) ) (-1)'-1 L

/-J (n + 1)!
n = l  

i
(b) Let g be an integrable function defined on [a, bJ, and j

I

let

Show that h is uniformly continuous on [a, bl. 4

(c) Is every convergent series also absolutely

convergent ? Justify your conclusion. 2

x
f

h(x)  :  I  g ( t )  d t ,  x€ [a ,b ] .
J
a
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Frkrfi ifi.r*fiq

wiil rrfrqr
Y{, 2OO7

rfFrtril

qq.A.S.-g, qrcako ffiqur

Wlz{ : 2 qrt arfrnvq ei6 ' so

qb : 5rir {rq wq *?trq t wr $wr i. wr.qTfl?'
d t w i t q w r z d T f 0 " H a r c w r
deq t *mgr*dd,+ yqlrr drr-+ q? qyfr qdT
d t  

\

' r. qf,r{q $en rtr t qT wm r emt silif
1 0s 6,rttrr {dr{q I

(i) sr5d Sspif st qgqq rtTn vgqq dilr t I
(ii) f{x) = txl Eftt qft{ftrfr rffi"T I, [0,4] rR ffi

t l
(iii) $frs{q *3 . 2x +3 = 0 $T -23ft 1 + dq qs

qrmfs {n Er-dr i I

!iu) d,,: 
dJ EKr ffiry srgHil (d,,> qsfu

i A t  I
(v) f(x) : l** 5lHRr Rq{qRqrtrd rr-effi f 6'I x:-5

Tr r{Trfffi frFs fur t I
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2. (q) ffi *"fr + sTFr${ur fr1 fr 61Rq :

r *  
z + 3 r +  u  

+ " " "

(€) qfq fiFrq fr R\ {*} rR r(-. 2x + 3'  - -  \ t t J . 1 \  t t x ) =  
3 x + 4

HRr qfuTrtrd srrT f s'r q$r qn t sT iA I

(T) f(x) :  lx+21 +[xl ,  x€[-3,-UHRIqRgtl fr f ,SerT
f arr sTrA€ ffir{q I

(s) [1, 2) +] n q{rq{ gq{rfiftil t Fqfs{ q.rh
2
f .
| (3x + 2) dx 6t l1etffi dFq I

J
1

({q) ffiq *1Frq tu x- *2 "

(r) qtq 1tFug fr rds Fgfn q<Rrm F?il qgqq
+cr t qT Tfr |

4. (s) qtq +1fqq fs *"fr

3 .

5

3

r
/-J
n = 1

x + H q 1
BTFrsrfr t I

n (1 + n*2)

qrwtrs qrn t fdq lwqFrir
5
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(1q) wFT

|  
" - t tx  "L lxf ( :  '  l x '  
-

K , = j  e W ' * x * 0

t  o  ,  *  x = o
* 5.q q RrR qffid t I
qfu

(T )  3 : fgF r$ r -5sx - :
2

(s) strq tffiq fr Wt Ssrsil irr nTqq 3ft $Fd
{rwrcif yg"+1 Eiq t qT qfi l

(ts) ffi *1 qlqr Trd stFrq sr fs n srid sl
silr nqF dnr t :

t '  
= -  +  n '  

=  +  
n '  

^  + . . . ,  +  
' 3 -

(3n + 1)3 (3n + 2)3 (3n + 3)3 
! "" 

(6n)3

(r) da fifsq fs ffi HKr qRqrFo wFT r
qtrqqrrtr €ilfr t qT =rfr :
( i )  f ( x )  = . . t r ,  x  eJ2 ,3 I

( i i )  f ( x )  = X 3 ,  x e R

(6) qH djRq r, f(x) : x3 sin fl) qf( x *0, s*{
\ x /

f(0) : 0 t 6TT iT R Tr qfuTrtrfr t I Rqr{q fs r',

R, w {?rd t AfrT ?F r : o q{ enqqcT+q qfr

A l

3

2

5.

6.
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(s) Shfr EFt qFFF sTF{srur Frdrq rTrl.qth fqgr$q
fr d,, : + trRI qfuTrtrd erg-#q < an > sTFrgrfr

n

t l 3a l

(T) rlFT f : X -+ Y lfs tgr frffl qsfqTr wFT
t FsH+ frq ffi) : Y f{g15q fr f -1 Efi'r sTffiiE

t sft Td S ffiTt qtfgilr t | 2

7. (s) sTFrs$t t firq ffi Afirrdt d d,'q
dfqq :

zr#l
(ii) l(-1)'-1 #

n = 1

(s) qFT ffifsq e, [a, b] qq qftqrtrd ffi rffi;t

i stn qH Hrqq

h ( x )  :  t g ( t )  d t ,  x € [ a , b J .
tu

ftrcr{q ffi h, [a, u] qt qfi{rqmtr {Td t | 4

(r) FtT xds sT$r$fi *"fr Fgqqrfi s{Frsr0 S

*-fr t ? s{q+ str{ +1 5tr dfsrq | 2
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