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The figures in the margin indicate
Sull marks for the questions.
1. Answer any ten questions : 1x10=10

(a) Find the infimum of the set

{1—-(_%)“:neN}

(b) If A and B are two bounded subsets of
R, then which one of the following is
true ?

() sup(AUB)=sup{supA, supB}
(i) sup(AUB)=sup A+supB
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= | j lim a" =7
(l.u) sup(AUB)=sup A. sup B | () I 0<a<l then im .
(v) sup(AUB)=sup AUsup B ' .
(c) There does not exist a rational number (k) The positive term §eries 2 n? 's
x such that x* = 2.(Write True or False) convergent if and only if
(d) The set Q of rational numbers is ) p>0
uncountable. (Write True or False) "
(i) p>1
(e) IfIn=(0,%) for neN, then ﬂIn=? (@ 0<p<l
=1
| " (i) p<l
(/ The convergence of {|x,|} imply the - (Write correct one)
convergence of {x,}. () Define conditionally convergent of a
(Write True or False ) series. :
(9) What are the limit points of the sequence (m) If {x,} is a convergent monotone
‘ {x,}, where xn=2+(._1)n, neN ? | o ©
' sequence and the series Zlyn is
. n=
(h) If {x,} is an unbounded sequence, then | o ’ )
there exists a pro . i
broperly divergent at, : i XnYn i
subsequence. (Write True or False) convergent, then the series El nYn is
() A convergent sequence f also convergent. ,
- is a Cauchy Squence. of real numbers (Write True;_vor False)
(Write True or False)
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(n) Consider the series Z“( 1 )
1+—

n=1 nm
n?

where m and p are real numbers under
which of the following conditions does
the above series convergent ?
) m>1
(ii) O<m<1 and p>1
(i) 0<m<1 and 0<p<1

iv) m=1and p>1

o) Let {x,} and {y,} be sequences of real

numbers defined by x=1, Yy = ;,

Xo +Y,
Xn4p =~ 2 * and Yna1 =.\/xn Yo VneN
then which one of the following is trye ?

() {x,}is convergent, but {y,} is not
convergent

(ii) { x,,} is not convergent, but { Y, } is
convergent
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(i) Both {x,}and {y,} are convergent

and lim x,, > lim y,
n-»o n—»w
}

(iv) Both {x,}and {y,} are convergent

- and lim x, = limy,
n—w n—o

. =10
2. Answer any five parts : 2x5=1

(a) If aand bare realnumbersandif a<b,
then show that a<i(a+b)<b.

2n-7| .
(b) Show that the sequence {Sn +2} is
bounded.

(c) If {x,} converges in R, then show that

limx, =0

n—w

| (d) Show that the series 1+2+3+...., is not
convergent.

(e) Test the convergence of the serigs :
1 1,1 1

———— — — — " L L ee
— —
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() State Cauchy’s integral test of (e) Show that every absolutely convergent

conver, )
senee series is convergent. Is the converse
(9) State the completeness property of R and true ? Justify. 4+1=5

Plnme Ny () Using comparison test, show that the

series Z(\]ﬁ +1-n*- 1) is convergent.

(h) Does the Nested Interval theorem hold

for open intervals ? Justify with a

counter example. .
d (g) State Cauchy’s root test. Using it, test

the convergence of the series

3. Answer any four parts: 5x4=20
(@) If xand y are real num :
umbers with x <y, -1 -2 -3
then prove that there exists a rational _2_3_3 + _?f__g + i":_i Foreee
n‘%mb?r r.such: that x<r<y. 121 2% 2 3* 3

(b) Showthatg convergent sequence of real
e 1+4=5

numbers is bounded.

(h) Show that the sequence defined by the

n->c0 e recursion formula - -

(¢) Prove that jim (n%)=1 i
ﬁr;+1= e{un’ ul:l\ |

(d) {x,} be a'sequenceof res "
n) QUGnceoffggnumbersﬂiat is monotonically increasing and

9°?V§rges t;ofé-r.lcis,uppose that X, 20. ‘ . ‘bounded. Is the se.qut:nce convergent ?
Sho.v./ that the sequence {E} of , ' T 242+1=5
positive sqv‘j‘arenrc')ots Cngerges and. ' R
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| 4. Answer an
1 Yy four parts :
. P 10x4=40 (d) () UsingCauchy’s condensation test,
. discuss the convergence of the
(@) Show that the sequence { (l+ 1 Jn} N i . |
n eries 7RY) 5
s n=2 n(lggn)p
convergent and fim (1 1\
+— - .

: now | 7)) =€ Which (i) Define Cauchy sequence of real

lies between 2 and 3. numbers. Show that the sequence
® G 1 1.1 1
I! : ) () Let ~{.xn}, {yn} and {Z } —t—t—F et — is a
! sequences of rea .} are 11 21 3! nl
""“ that x, < numbers such Cauchy sequence. 1+4=5
“ n y,,Szn fOI'anneN and
; r{l-?i *n = ,fﬁ’}o Zp - ‘ (e) (i Show that a convergent sequence
R of real numbers is a Cauchy
\ Sh . sequence. S
“2 . ow that» {yn} 1s convergent and 4
| Ifl—r)'}o *n = ,f‘_i’}o Yn=1limz 5 (i) Using Cauchy’s general principle of
] (.,)“ noe convergence, show that the
i i) Whatis an alt . _
! Leibnitz’s t ernating series ? State equence 1+'1‘+ ----- +—r is not
: p est for alternatin . seq 2 ,
j Prove that th g Ser{es. 5
| 1-141 e series convergent.
" T2 3_'4T+..'...wiSaCo spe .
‘ convergent serijes, nditionally hH @ Prove that every monotonically
i (c) Test the co 1+1+3=5 ' increasing sequence which is
! nvergence of the serj es bounded above converges to its
| l+a+a+, . a® + Jeast upper bound. ‘ 5
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(@) Show that the limit if exists of a
convergent sequence is unique.
5

(g) State and prove b-series,

M () Test the convergence of the series

3.2 8 3, n? -1
x+—x + — +;o-oo
5 0~ +n2+1x ..... (x> 0)

(W) If {x,} is a boundeq increasing
Sequence then show that

-l :

() () Show thata bounded sequence of

real numbers hag a convergent

subsequerice, . 5

- (i) - State and prove Nested Interval

- theorem.. - . 5
G0 () Sho"wfh’at'Ca'uchyséquence of real
numbers- i bounded, 5
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(i) Test the convergence of the series

2 224> 2%4°6° %8 +
22422 345678
3.4 3.4.5.6 3.4.5.6.7.
[
11
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