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MATHEMATICS

Paper : MATMAJ2014

( Elements of Real Analysié)‘

Full Marks : 70 »° ¢

‘ Pass Marks 28 . 0
“ ,Tm Three hours o

The figures in the margin indicate
Jull marks for the questions

1. Choose the correct ansﬁrér D 1%6=6

(a) The set S={xeR:x= n+1 neN}
‘ (i) " Bounded abové .
'(ii)' 'Bounded below S
(i) Bounded
(iv) Unbounded
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(b)

(c)

(d)

The infimum of the set

{1+ﬂ:neN} is
. n

() 1
i) 0
(i) %

(iv) does not exist

If a and b are any two positive real
numbfars such that a<p, then their exist
a positive integer n such that

() na>nb

(i) na<nb

(i) na<nb

(i) na> nb

If {x,}and {y,}are two sequences such
that x, <y,,V eN. I };i-r&x" =X and

limy, =y then

n—»w

) x<y
i) y<x
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(i) x>0 and y<O0
(iv) Y20 and x<0

(e) Which one of the following is correct ?

(i) A monotonic increasing sequence
is bounded

(i) A monotonic decreasing sequence
is bounded 3

(iii) A monotonic increasing sequence
- is unbounded '

(iv) A monotonic increasing sequence
may or may not be bounded

() If Y u,is a positive series, such that

lirri(nlog “n J:l , then the series
o n+l ‘

(i) Converges for [>1, and diverges
for 1<1 '

(i) Converges for [>1, and diverges
for 1<1 | |
. R .

(iii) Converges for [>1, and diverges
for <1

(iv) Converges for [ <1, and diverges
for 1>1
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2. Answer the following questions: (any five)

@

2x5=10

Prove that if a #0and b in Rare such
that a.b=1, then b=1/q and if a.b=0,

.- -then ether a=0 or b=0.

If a,b €R, then show that

la+b|<lal+p.

“Let a€R. If x belongs to the
! _ngighbourhoqd of V (a) for every .
+-£>0, then show that x=q.

- Use the definition of limit of g sequence
to establish the |

following limit.

. n
lim -1=0
(n2+1)

State D'Alembert's rétio test for

convergence of a series.

‘(‘f) Prove that every Caﬁchy sequence of
real numbers is bounded.

(g) Show that the series 1+l+-1-+i

A TRETRITES
is convergent. '
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(@)
®)

(c)

@

()
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3. Answer the following questions : (any six)

5x6=30

Prove that if xeR, then there exists
n, € Nsuch that x<n,.

If x and y are real numbers with x<y,
then show that there exist a rational

number reQ such that x<r<y.

For all a,b,c e Rshow that |ab|=|a|b]
and if ¢>0, then |a|<cif and only if

-c<a<c.

- Show that every convergent sequence

of real numbers is bounded, but the

. converse is not true.

Test the series for convergence

12 34 56
B4 5 gt

Find all xeR that satisfy the following
inequality: |x|+|x+1[<2.

Show that for any fixed value of x, the

© Sinnx

= 2
nln

series is convergent.
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4.

-

Show that the sequence {S,}, where

1 1
= —t e e 4
Sa n+l n+1

convergent

,VneN is

Show that the series zni" diverges if

p<l.

Answer the following questions: (any two)

(@)

(b)

12x2=24

) If I, =[a,,b],neN, is a nested

sequence of closed bounded
intervals, then show that there

exists a number £ e R such that
gel, for all neN. 6

(i) Show that the set R of real
numbers is not countable. 6

If Xu, is a positive series, such that
lim(u, )%' =1, then prove that the series
n—wo
Zu,

(i) Converges, if [<1,
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(c)

(d)

(i) Diverges, if {>1, and
(i) The test fails to give any definite
information, if I1=1.
S5+5+2=12

State and prove Squeeze theorem.
Applying Squeeze theorem, prove that

1 1 1
lim ves T ——— =0
n-m((n+1)2+(n+2)2+ +(2n)2) :
6+6=12

(i) Define monotone sequence. Prove
that a monotone sequence of real
numbers is convergent if and only
if it is bounded. 1+5=6

(i) Prove that a bounded sequence. of
real numbers has a convergent
subsequence. 6
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