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BACHELOR’S DEGREE PROGRAMME

(BDP)
Term-End Examination,
December 2019
Elective Course : MATHEMATICS
MTE-09: REAL ANALYSIS

Time : 2 Hours] [Maximum Marks : 50

(Weightage : 70%)

Note : (i) Attempt five questions in all.

(ii) Question No. 1 is Compulsory.

(iii) Answer any four questions out of the Question No.

2107
1. Are the following statements True or False? Give reasons
for your answers. 5x2=10
a) -2is a limit point of the interval ]-3, 2]
b) Th l—l -}——i is di t
) e series > 610 14 . is divergent.
¢) The function, f(x)=sin?x is uniformly continuous
in the interval {0, «].
d) Every continuous function is differentiable.
e) The function f defined on R by
0, X is rational
f(x) - {2, x is irrational
is integrable in the interval [2, 3].
MTE-09 P.T.O.



2. a)
b)
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Prove that the union of two closed sets is a closed
set. Give an example to show that union of an
infinite number of closed sets need not be a closed
set, 4

Examine the function f:R - R defined by

(x+1)3 x#0
flx)=
x=0

[o XN RS e XN S

for continuity on R .If it is not continuous at any point

of R, find the nature of discontinuity there. 4
2
Pind lim 1298% 2

x=0 x* gin x?

Using the principle of mathematical induction, prove

5 3
that ?+-5_ + —1—2 is a natural number, Vne N. 4

Show that there is no real number k for which the
equation, 2 -3x? + k=0 has two distinct roots in
the interval [2, 3]. 3
Let f:{-3,3]> R be defined by f(x)=5(x)+x°,

where [x] denotes the greatest integer <x. Show that
this function is integrable. 3



b)

b)
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Prove that the function f defined by

x) 2, if x is irrational
x)= ,
-2, if x is rational

is discontinuous, vxe R, using the sequential

definition of continuity. - 4

Examine the convergence of the following series :
4

_ 3x4 bHx6 7x8

i) =2 + = + 9 + .

i) 1+4x+42x° +48°+..(x>0)

Prove that the set of integers is countable. 2

Prove that 4

T

1 1 1 1
lim + + +o.t
’H""L/En—lz Jan-22  Jen-3? ”} 2
Prove that the sequence {a—"} is convergent where

{a,} is a bounded sequence. 3

Prove that tanx > x >sinx, whenever J<x< % .3

Examine the function, f(x)=(x+1)*(x-3)* for

extreme values. 4
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Show that the series

is uniformly

) PTLES

convergent in [¢, 1] for any o > 0. 4
Give an example of an infinite set with finite number
of limit points, with proper justification, 2
Show that 4
. -3V 1
i li =

) rlj?o( x—1 J o2

i) lim _ = oo

xa—g (35( + 5)2

For the function, f(x)=x> -2 defined over [1, 5],

verify : L(P, f)<U(P, f) where P is the partition
which divides [1, 5] into four equal intervals. 3

Let {n”} be a sequence defined as a4, =3, a1 =éan

show that {a,]} converges to zero. 3
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