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MTE-09 : REAL ANALYSIS
Time : 2 Hours - Maximum Marks : 50

Note : Attempt five questions in all. Q. No. 1 is
compulsory. Do any four questions from

~ question nos. 2to 7.

1. Ave the following statements true or false ?

Give proper reasons for your answer: 2 each

(a) The set Q of rational numbers is a closed

subset of R.
(b) The limit :

lim (x cosec x)*
x>0+

does not exist.

P.T.0.
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The function :
f:[-1,3] - R
defined by :
3x +1
fle) = x2+4

is uniformly contiﬁuous on [-1, 3].

The series :

is a convergent series.

An integrable function can have finitely

many points of discontinuities.
. . . 3 ' 7 .
Write the inequality, ) <x+1lc< 2 in the

modulus form. 2

Show that the sequence (a,), where

(2

n is monotonic. Is (a,) a

T n2 44

Cauchy sequence ? Justify your answer. 4
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let: 4
 f:01-R
~ be a function defined by :
flx) =1 - x2.
Let :
P, = {0%%1}

113
d : P = 01—1—1_1
an 2 { 1’23 1}
be two partitions of the interval [0, 1].
Calculate L (P, f) and U (P, /). ‘

Prove or disprove the ;_Eollowing statement :
‘Every strictly increasing onto function is
invertible.’

Examine the continuity of the function: 4

F:{1,3] >R

defined by :
_ =] -
flx) = S -1

where [x] denotes the greatest integer
function. '

P.T.0,
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Prove that : | 4
1 X
x < log J < ,0<x<1
1-x l1-x
Check whether the intervals [2, 5] and

[7, 10] are equivalent or not. 3
Show that the function f defined by : 3

fx)=x%+4x2 +x - 6

R

has a real root in the interval [0, 2].

State Bonnet’s mean value theorem for

integrals. Apply it to show that : 4

bcoosx
dx
Ji—

2
S "

3
Use the definition of convergence of a
sequence, to prove that the sequence (a,),
42 “

n? + 52

where o, = , converges to zero. 3

Prove that the complement of every closed

set is open. 3
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Using the sequential definition of the
continuity, prove that the function f,
defined by : | 4
3, if xisirrational
-8, if xisrational

flx) = {

is discontinuous at each feal number.

Give 'dn example of a series Zqg, such that

§ »

Za, is not convergent but the sequence

(a,) converges to 0. ' 2

Show that on the curve, y = 3x2 —7x + 6,
the chord joining the points whose
abscissae atre x = 1 and x = 2, is parallel to

the tangent at the point whose abscissa is

x = § ' 4
2
Evaluate : _ 4

{ Jn Jn Jn
> T V@ +38) J(n + 6)
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7. (a) Check, whether the collection G, given
' by : _ 3

N ETE S Y
G —{]n+2,n[.neN}

is an open cover of ]0, 1[.

(b) Test the series : 3

-1y sin nx
2

for absolute and conditional convergence.
(¢) Check whether the function fgivenby: 4
f(x) = (x - 4)3(x +1)2

has local maxima and local minima. |
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@M f(x)==3x+i U g wem
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