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Notations and symbols have their usual meanings.

1. Answer any ten questions: 1x10=10

a) IfaelRand 0<a<e holds for every positive
€, show that a=0.

b) Choose the correct:
The set of all irrational numbers is
1)  countably finite
11)  countably infinite
111) uncountable

c) Write down the Sup A, where
A={xeR|x*<1}.

d) State the Infimum (Completeness) property

of R.
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Let ScIR. Define an isolated point of S.

Let A be a closed set and B be an open set.
Show that A-B is closed set.

Define a Cauchy sequence of real numbers.
2n
Find im0
e <n2 + 1)

Give an example of a sequence of rational

numbers that converges to a irrational number.
If a =(~1)" then lim|a, |=?
n n—eo

Give an example of divergent sequences (X, )
and (y ) such that the sequence (x +y ) is

convergent.

Find the value of the series 22‘“.

n=0

State Cauchy's root test for a series Zan .
n=1
21’1
1+2"

Does the series z

n=1

converge to a finite

value? Justify.

Test the absolute convergence of the series

i:(—l)rl_l sinl-

n=1 n

(2)



2. Answer any five questions: 2x5=10
a)  State the Archimedean property of [R.
b) Prove that a finite subset of R is a closed set.
c) State Monotone Convergence Theorem for a
sequence of real numbers.
d) Find the derived set of the set
1+(-1)"
{ ( ) , neN }
n
e) Give an example of a convergent sequence of
positive numbers which converges to 0.
f) Examine the convergence of the series
i vn® -1 .
~ n’+1
g) If Zan be a convergent series of positive
n=1
real numbers, then determine whether ) a;
n=1
1S convergent or not.
h)  Test the convergence of the series
1 22 3
I+ —+—+—+...,
I 2! 3
by D'Alembert ratio test.
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3. Answer any two questions: 5x2=10

a)

b)

4.  Answer any one question:
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Prove that the series

1+3X+ii 2

7 710

369,
+ e —

7°10 13
is convergent if x <1 and divergent if x >1.
5

State and prove the Sandwich Theorem for

sequences of real numbers. 2+3=5

Test the convergence of the series

1 1 1 1
1+2—3+2—2+§+2—4+....
What can you say about the convergence of
the above series by D'Alembert ratio test?

3+2=5
10x1=10

i)  Prove that the set of all open intervals
having rational end points is countably

infinite. 5

ii)  Prove that an upper bound u of a non-
empty set S in [R is the supremum of S
if and only if for every € >0 there exists
an element s in S such that u—e<s<u.

5

(4)



b)
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iii)

Let G be an open set in [R. Then prove
that the complement of G in R is a
closed set in [R. 4

If a sequence (x ) converges to a finite
value / then prove that every sub-

sequences of (x ) also converges to /.

4

n 1
Let x,=(-1) (HH)’ n>1. Then
lim sup x =?, lim inf x =? [+1=2

Discuss the convergence of the series
- 1

y—L o0 5
r=2 n(logn)

Define an absolutely convergent series
of real numbers. Is every absolutely

convergent series of real numbers

sin nx

convergent? Does the series z

n=l

n2
converge absolutely for a fixed value of
X? 2+1+2=5

(5)



