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1. Answer the following questions as directed :
1x10=10

(a) Give an example of a set which is not
bounded below.

(b) Write the completeness property of R.

(c) If S:{l ; neN}, then what will be
n

inf S ?
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(d)

(e)

()

(h)

(1)

The unit interval [0,1] in R is not
countable.
(State whether True or False)

Define a convergent sequence of real
numbers.

What is the limit of the sequence. {x, },

Sn+2
+1

where x, = ,neN ?

A bounded monotone sequence of real
numbers is convergent.

(State whether True or False)

What is the value of r if the geometric

(= 2]
series ) r" is convergent ?
n=0

The series 1+-L+—L+i+ ... i1s not

S
convergent.

(State whether Trye or False)
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2. Answer the following questions :

(@)

(b)

(c)

S,

{1+ 2]
If Z Un is a positive term series such
n=1

that lim (uﬂ)%l =1, then the series

n— o

converges, if
() 1<1
) 0<1<2
i@ 1>1
(iv) 1<1<2
(Choose the correct option)

2x5=10

Find the supremum of the set
Sz{xe]R . x2-3x+2<0 }

If (x,) and (y,) are convergent
sequences of real numbers and

X, <Y,V neN, then show that

lim x, < lim y,
n— o< n—w

Show that the sequence ((..1)n) is
divergent.
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(d) Define absolutely convergent series and
give an example.

(e) Show that the series ) 21 is

n=1 N°+n
convergent.

Answer any four questions : 5x4=20

(@) Prove that if xeR, then there exists
n, €N suchthat x<n,_.

(b) If xand y are real numbers with x < Y,
then show that there exists an irrational
number z such that x<z<y,

(c) Show that if a sequence (x,) of real
numbers converges to a real number x
then any subsequence of (x,) also
converges to x.

(d) Show that the sequence

1 :
((_1)" +;1_)' neN is not a Cauchy

sequcernce.
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(e)

Using ratio test establish the
convergence or divergence of the series
n!

whose nth term is —- .
nﬂ.

Let z=(z,) be a decreasing sequence

of strictly positive numbers with

lim(z,)=0. Prove that the alternating

series ¥ (-1)"*' z_ is convergent.

n

Answer the following questions : 10x4=40

(@)

(b)

Prove that the set R of real numbers is
not countable.

Or

If Sis a subset of R that contains at
least two points and has the property :

if X,y €S and x<y, then [x,ylcS,
then show that Sis an interval.
Prove that a sequence of real numbers

is convergent if and only if it is a Cauchy
sequence.
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(c)

(d)

Or

Let (x, ) be a sequence of positive real

numbers such that [ = [ijm;m ZXn:l exists
n—w xl’l i

If L <1, then show that (x, ) converges

and lim x, =0.
n— w

(i) ' 'Show that h‘m[ L ]zo v,
n®+1

(i) Show that the sequence [lJ is a
n

Cauchy sequence. 2%,

(iii) Prove that every contractive
sequence 1s a Cauchy sequence.

S
- f
tate and prove the monotone
subsequence theorem. 10

Or

Prove that a positive term series i o

n=1 n®
is convergent if p>1 and divergent if
O<p<l.
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Or

Show that a necessary condition for

0
convergence of an infinite series ) u,
n=1

is that lim u, =0. Demonstrate by an
n—» w

example that this is not a sufficient
condition for the convergence.
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