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The ﬁgures in the margin indicate
Jull marks for the questions.

1. Choose the correct answer : 1x6=6

(a) The set N of Natural numbers is
() bounded above
(i) not bounded above
(i) bounded below

(iv) not bounded below
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(b) Between two ;distinct real numbers, . (e) If a and b are any two positive real
there always lies | numbers such that a<b then there

) a rational numiber exists a positive integer n such that

(i) two rational numbers ) na>nb

(iii) finitely many rational numbers S (i) na<nb

(iv) infinitely many rational numbers | (i) na<nb
() A series Zu, is called absolutely (iv) naznb

convergent if

. N - 1
(i) the series X |u, |is devergent (f A positive term series Z-T-l? 1s
S convergent if and only if
(ii) the series Y u, is divergent '

i) P21
(iii) the series Z | u, |lis convergent | i) P<1
(iv) the series X u, is convergent | (i) P>1
(d) If X and Y are couﬁtable sets then . () P<1
© XNY is also : o
] ' 2. Answer the following questions: (any five)
(i) Countable Set. 2x5=10
(i) Uncountable Set. (a) Find the supremum and infimum for

(i) Both countable and uncountable - the set

Set. ' e 1 al
. - A X= {— /neN } :
(iv) Absolutely uncountable Set. n
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(b)

©

(@)

(e)

(9)

Prove that a non-empty finite set is not
a neighbourhood of any point.

Prove that the sequence {a,} is
bounded where

1 + 1 —t 1
n+l n+2 n+n

,nelN

=
Show that one series whose n'* term
is sm; is divergent.

Prove that the sequence {x,}

1.
where X, =7, 1s a Cauchy sequence.

Define Cauchy's root test for the
convergence of a series.

is

convergent

3. Answer the following questions : (any six)

(@)

S5x6=30
State and prove Bolzano-Weijerstrass

theorem for a sequence. 1+4=5
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(b)

(c)

(d)

‘Test jthe series for convergence

x'xz_"_x o

TTReTB”
If a sequence of closed intervals [a,,b, ]

is such that each member [a ] is

n+l? n+1
contained in the preceding one [a,,b,]
and lim(b, - a,)=0. Prove that there is
one and only one point common to all
the intervals of the sequence.

Show that sequence {s,} where
o 1 n o
Sp =(1+;{) .is convergent and that

li:m(1+;11-) lies between 2 and 3.

_1 n-1
Is the senes z J_ is condmonally
n=l

‘ convergent? Justify your ‘answer.

Show that the set of all rational
numbers Q is not complete ordered set.

115/FY (Sem-3) 5 Contd.



4.

(9)

Test the convergence of the following
series by Cauchy root test :

> (1 + _1_)_,19

n

(h) State Squeeze theorem Use it to show
that
sin x
Lim =1 2+3=5
x
(i) Show that the sequence
X, = V2, Xpyy = ,/2Jc,l converges to 2.
Answer the following questions : (any two)
, | 12X2 24
(@) If Tu; is a positive term series such |
that
‘liﬁl.u‘""‘l

n

lim = =l? thgn prove that the series

) converges if I<1

(i) diverges if I>1

(i) the test fails if I=1  5+5+9=19
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M) (i)
(i)
© ()
(ii)
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.monotoni¢- -sequence
convergent is that %t is bounded.
RPN LS TR LA S A F

i) diverges "if 1>1

Prove .that & necessary-and
sufficient qondition | for a
to be

8
JShow":tl'l'at the series
. + oot +
(log2)® (log3)° (logn)®
diverges for p>0 . 4

If Tu, is a positive term series
such that

lim ()" =1, then prove that the

series
(i) Converges if I<1

4+4=8

If lim a, =a and q, 20 for all n,

then prove that a>0 4
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{d) 7 (P TR R, % arefi:)o§i‘t1v Sand
YO SN S R JY p A a3 TR v
oot a0 ﬂx,up%r:-(X;.* #q7p)nthén prove that

ebtrred el 31 1eni el JIovIsoon
e t\fvo éequences with values

xpxs’Xs: o angl x2"x.'.4’X62 cenee
potdz arhy Ty ST

One is decreasing and the other is
, mcreasmg both converge to the

1:

' same hmlt —(x1 +2xz) 8

i,
() 2 1
convergent. 4
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