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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination
December, 2014

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
questions no. 2to 7.

1. Which of the following statements are true or
false ? Give reasons for your answer. 10

(a) The function f(x)=3x2+5|x| is
differentiable at x = — 2.

(b) The singleton set {x} for any x € R is an open
set.

(c) Every bounded sequence is convergent.
(d) Every integrable function is monotonic.

(e) The function f{x) = cos x 1is uniformly

continuous on [O, g:]

MTE-09 1 P.T.O.



2. (a)
Jn

Find the sum of the series

vn Vn vn

2 Jn+33 . J@+6)3

(b)

(©)

3. (a)

(b)
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By showing that the remainder after n-terms

tends to =zero, find Maclaurin’s series

expansion of sin 2x.

Prove that the function f defined on [0, 1] by

1
<x< —,
n+1 n

f(x) = (- )21 for

n=1,2, 3, ... is integrable on [0, 1].

Find the values of a and b so that

tim 1+acosx)x—bsinx _1

x—0 x3

Test for convergence the following series :

12 34 56
32 42 5262 7282
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4. (a) Prove that a bounded function f is
integrable on [a, b] if for each € > 0, 3 a
partition P of [a, b] such that

UP,H-LP,H<e 3
(b) Prove that the function f(x) = 1 is not
Jx
uniformly continuous on ]0, 1]. 4

(¢) State Weierstrass M-test and apply it t

o0

show that E % converges
n“+x

n=1

uniformly forallxe R. 3

5. (a) Let{a }be asequence defined as

1
8= 2, 841 = 3 a,
Show that {a_} is convergent to zero. 3

(b) Prove that the intersection of two open sets
is an open set. Give an example to show that
intersection of an infinite number of open
sets need not be an open set. 4

(c) Represent the number 2 + +/3 on the real

line. 3
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6. (a)
(b)
(c)
7. (a)

(b)

()

MTE-09

State Cauchy Mean Value Theorem and

verify it for the functions

fix) = x, g(x):%, xe [1,4].

If a sequence {Sn} converges to s, then prove

that {|S_|} converges to |s|. Is the converse

true ? Justify.

Prove that the set of integers is countable.

Show that the Local Maximum Value of
X
(1) is ele,
X

Prove that the function f defined by
4, if x is rational
flx) =
—4, if xis irrational
is discontinuous at each real number, using
sequential definition of the continuity.
Check whether the function

fx)=xilnx, x>1
is one-one or not.
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1. F=fefeas 4 @ =9 w99 a7 & IR +FA
G ? 9 I % FRY AR | 10

(%) ®H fix)=3x2+5 |x| Mg x=-2W
TR B |

(@) Tha O0=T (x)}, 7% x ¢ R & fou fogw
= R |

() S R A R A R |

(|) WeIw TUTHGHIT Ho UHiSE BT § |

() %o f(x) = cos x, {0, g} R UHEHM Fad R |
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2. (%) ooft

Vo + Vo + Vo o+ Vn
3 Jo+33 Jn+6? Jin + 3@ -
1 IRTHS A HINT | 3

(@) % fEn @ & o9& % 9g Ry @ A
Sﬁtﬁﬂﬂ@m%, sin 2x 1 BFATNA it TER
@ i | 5

() foag Hifsw 6
fix) = (- 1)+, 1 <x< 1 % feru,
n+1 n

n=1 28, .. g0 [0, 1] W yRwfa we=
£, [0, 1] T THTHAT & | 2

8. (%) a3Wb ® uA F@ HifSw arfr

tm (1+acosx)x—bsmx=1 4

x—0 x3

(@) fF=fafega aftel & stitpmo w wau Hite . 6

12 34 56
32 42 5262 72 g2

- Z Jnt+1 - nt-1
n
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4. (%) fug fifvw & vimg w f, [a, b] W
FUTRTHIE BT AT T ¢ > 0 % W, [a, b]

+1 T W fvsa pRar g 6
UP,H-LP,H<e 3
(@) fog $fT & v flx) ='-j=, 10, 1] ®
X
THEIE Had T8I § | 4

(M) SRR M- & FE e i @ A
EF@?&@EQ%WXE R%’TF(’I'Q

[oecd

Z 10 e vt 0 2 |
n +Xx

n=1

(V)

5. (%) #W Wi f6 g {a ) e st i
?:

_2 _1
a,=4 an+1"§an

feamse & (o) T 1 iR Afmia AR 1 3

(@) frg FRm % Q@ faga wg=ml w1 w&fis A
fige wg= A 2 | 9% REn ¥ i w
e Afe % swien fage wg=al W

wdfs Ry ag=a @ e T R | 4
() T& 2+ /3 W FrEEE W@ W el
HIRmT | 3
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6. (%) wish 7=7 o= WY F A g R = Ky
T B! & fo 38 et il

fx) = x, g(x)=;1c-, xe [1,4] 4

(@) R A (S ), s Ht 3R afrafa gar B, @
fig i & (|s_|), |s| F i sfrafa

B | e eem R oy A 4
(1) fag Hfre fop quitt *1 ag= EE R 2

7. (%) mﬁq%(i)xmwmvmel’e%l 4

(@) |idey i FATHEH IRET FH T FA G,
frg Hifse fe
4, II'&XW%
flx) =
-4, 3fexafAg ?
TR IRV ®oM £ 8% ardias G W
Iaa 2 | 4
() itw Fif fs wem

fx)=xIlnx, x>1

bl & A T | 2

MTE-09 8 3,500



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

