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BACHELOR’S DEGREE PROGRAMME (BDP)
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o
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g ELECTIVE COURSE : MATHEMATICS

- MTE-09 : REAL ANALYSIS

Time : 2 hours Maximum Marks : 50
Weightage : 70%

Note : Attempt five questions in all. Question. No. 1 is
compulsory. Do any four questions out of the Questions.
No. 2 to 7.

1. Are the following statements True or False. 10
Give reasons for your answers
(@) The function f{(x)=2x—[x+2], xeR, is a
periodic function.

(b) The sequence {S,) where
Sp =1+ 1 + —;; o+ 1is convergent.
n

(c) If fand g are two functions such that f+ ¢ is
integrable, then f as well g is integrable.

(d) Iff:[0, 1] >R is a function, continuous on
[0, 1] and differentiable in (0, 1), such that

f0) Of( }:f ) =1, then f (c)==, for

some c € (0, 1).

. X"+
() For any xeR, lim =X
n—oo n
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(b)
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Prove that a lower bound I of a non empty
set S < R is the infimum of S if and only if
for every £ > 0 there exists an s, € S such
that s, <I+e.

Suppose (f,) and (g,) are uniformly
convergent sequences of functions. Give an
example to show that (f, g,,) may not
converge uniformly.

1—cosx3

Find the im —; 3

-0 x7 sinx

Write the inequality 5<3x+2<7 in the
modulus form.

Show that the Langrange’s form of
remainder R (x) in the Maclaurin’s series
expansion of e tends to zero as n— oo .
Hence obtain the Maclaurin’s infinite
expansion for e,

Show that L(P;, /) = L(P,, f), where

1
f(x)=4x, Py = {0' 5 1} and

13 ]
=40, -, —, 1
2 { 374
Show that

- 1 1

ot (a+n)a+n+l) o fora>0

Prove that (1+x)" > 1+nx, for all n € N,
where x > —1.

Let (a,) be a sequence, a, # 1, such that
a, —1. Show that 34" —3.



5. (a) Prove that for a sequence (x,,), with nonzero 4

1 1

im — = 7 Hence deduce that,

limit x , noses X,

Sy = lim y, =1
for I}{r_}r;ln x and n_)oo/n Yy = 0),

. X X
lim - = =~
n—eo Iy Y-

x

(b) Prove that for x > 0, V1+x< 1+54 4

(c) Explain why the following sets are not 2
open :

(i)  The set of rational numbers Q.

1
(i) The set {;IneN}.

3n n2
1 lim
6. (a) Find n_mg Gntr) 4
(b) State Fundamental theorem of calculus. Use 4
3

the theorem to evaluate J f(x)dx , where
~1

Y = -1, -1=sx=0
flx) = 1 , O0<x=3
(c) Is every continuous function defined on R 2

uniformly continuous ? Justify.
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7.  (a)

(b)
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Prove that continuous function of a
continuous function is continuous.

State Intermediate Value Theorem. Show
that the function defined on [0, 1] as

[2x + 1 Vxe]0,1]
x)= does not
f(x) { A

satisfy the conclusion of the Intermediate
Value Theorem.

Determine the local minimum and local
maximum values of the function f defined
by flx) = ¥®-5x*+5x3~1.



gHT ;) yug

.213.-09

EATdeh SUTH Shrderd (TS )
AT g
fegraw, 2013
tfegew ugasy : T
THE3.-09 : ardtaes fagerouT

3TfHay 3F : 50

FT F : 70%

e o Ure FT FIG | §ET gEr1 Afvard & 1w g

287 979l gy & 3w dfaal

1. odiu fMAfafas #97 @ € o 3\ | 19 90 &+

10

HROT FATEY |
(d) T flx)=2x—[x+ 2], xeR THF AGHH BT
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2 (a)
(b)
()
3. ()
(b)
(©)
4. (@
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2
. cCHnx
fowdl xe R & f&T, lim 2% 42

n-—oo n

fag =ifv fw afed 999 S < R &1 =
TfiEY | Y= S & (e B ¢ Afg 3R Haw
a&mpo%fc‘rqm@ssesmaﬁaa
e § e fau s, < I+e

M AT () SR (g,) HEl & THEHMA:
AfEH FgFA S (f, g,) THAATA: SARTERT
A @, 3% T % T S0 g1t |

. 1—cosx®

il—rﬂ)ﬁsinx‘g E{Tﬁaﬂﬁﬂ{l

9 €9 § STEMHHT 5<3x +2<7 Tl FEfAT |
feamsy fa o3 & Hadfimd gt 7o d R_(v)
ST HT WA W9 Y H SR YT WAl ©
Tafh n— . 39 g ¥ F v AFafa
oTd THR W SHifeg |

fearst f& L (P, ) < L (P, f), S&T

flx)=4x, Py = {0/ %1} I

< 1 1
2 "

= (a+n) (a+ntl)



(b) Tag *ifvg f& ¥ neN & fau 3
(1+x)" = 1+nx, & x> —1.

(c) WM TS (a,) Tk T & H o, # 18 o 3
Y a, 1. FE@RT 5 301 53,

5. (a) foomyf® @@ EW oc 9@ s e () % 4
11
ferg M — =~ zg 75 frswd framfa fr

N0 Xy

lim i = x 1Y imy, = y(y = O)a; ferm
n—eo

n-—oo

. X X
lim =2 = =
n-seo Iy ¥

(b) fag =i 6 x> 0% fa \/1+x<1+% 4

(c) wasT o Friferfion wgesm fogu = w18 2
() fe e Q = A=

1
() wIEA {;[ neN}.
) 3n 2
6. @) Zf] (5rtr)? T FC 4

(b) AT F UA YHT FUA <yl w9 yHT @ 4

3
Jfxdy w1 mearwa wifan e
-1

. -1, l=x=0
flx)= 1l , O0<x=3

() =T R W g9y v&@® ®ad UH9yEa: 2
afvart g1 82 gfe wifsw)
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7. {(a)

(b)

()
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HE T8l Rl |
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fx) = ¥ —5x*+5x3 -1 g0 g4Iy werd
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T |
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