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Insfrlféti ns -fo-rj Candidates

mite your Roll No. on g\e top 1mmedlately on receipt
of this question pap Side, ;

& - -
"2, All Qucsnous @%ompulsory B 5=

3. Attempt any two parts ﬁ'om e.ach quesuon.

4. All Questions are of cqual marks.

» -

(a) State the compl?énes's _propeﬂy of R, hence

show that every non-empty set of real numbers

| ihicﬁ is bounded below, has an in.ﬁm_“m in
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(b) Show that if A.and B are boupded subse¢
then A U B is a bounded set and sup (A _

max {sup A, sup B), e s S Py

(¢) State and prove rfcs!cd.inlcr_\fﬂ propcﬂY-

". : A .\.

(d) Dcﬁnc ‘an’ opcn ‘set and clnscd set in K.

Show that 3 a, b e x‘R _then the open it
(a h) is an opcn Seét.

a4 Is a closcd mtervai a closed set 2

-

z (a} Lct S be a bounded set in R and fet S, be a
' cmpty subset of Q{%how that
me @S <supS <sup S
Ay :
(b) State Arf:himedpali Property. Hence, prove th:

-
"-

.o x l i .
i 'S={;‘, n_EN} then inf §=0

(c) If S ¢ R is non empty. Show that S is b.ouhc :
~ if and only if there exists a Closed bounded intg
2 I such that S ¢ L .
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€ _(} |+‘y__z|=|x

A and only if [x=¥
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.

.
L]

. , f a

-

@ s . oice of real numbers
3. (a) Prove that'a convergent ;cgf[uf:t}cc_of real nun
is bounded.-

~Is the converse rue? Jusity.. - - 5

-
- . » . " PR W
.

{b) Let (x, ) be a sequence, of positive real numbers: .

q.
.

such that lm}(x ] L exists. If L<1 then
. nso| X, _

- "

(x,) converges and lm (x } 0.
= b g n—>

- -

(c) Prove that if C> 0 o lim (C?"'f)'—-_-l'.-'.- : ;

= D—e®

e-if'/

(d) Let x, > | and xn+1"= A forfn e N. Show

Xn

that (x ) is boundcd and monotone. Also find the
g lumx
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4. (a)Let X ==“'(xn)‘ and Y ='(y,) be scquenves of ‘tea

en the product scqucncc'ﬁ(.‘r’ converges to x.y.

(b) Let‘ - (x) be a bounded sequence of real
numbcrs arid let x € R have the property that
cvcry convcrgcnt subscqucncc of X cbnverges to

]

- "X, Thcn the sequcncc X is. convcrgcnt to" X.. -

=]

(c) D1scuss thc convcrgcnc¢ of the scqucnce (x

- . 1 R ..-"_"-
Rt % whcre — - +.---_---+~—- for.n. € N.
S o n+1 n+2 202 ;

_ (d) Use the definition of.fhe limit of the sequence to
find the following limits |

- o ¢ § 1 |' J -
) Im|—-<% ) :
e O.""’[n ﬂ'*‘_J B . iE

-
L]

: ] .3n-+l'. s :
(’n) hm[Zn-i-S) :

s {3 Prove-that a necessary ‘condition for the

e convergcncc of an infinite scné Za is lim a =0.
B - n—eoc
Is the condition sufficient? Jusufy with the help of
an cxamplc. e i . '

i« ¢
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* (b) Prove lhal the geometric geries 1 + r # 2 4

conv,er;n for 0 s r s 1 and diverges for r 2 1.

+ (¢), Test for cnnvcrgcncc, the following series

] lJl.,}_'.,,
; it e Jn+l- J
(n) 2 -
| ' - % 8 & o
(d) vac that thc scn:s x——;+-§-——i-+

: convcrgcs lf and only if l i N

-

6. (a) Srate and prove Cauchy *s n' root tcst for pos:twc ;

ferm series.

- - b
- - - ..

o ralae 1 )
-v2e verge
(b) Proyf that the serics “'2,"‘3,*4;. converges

for p > 1 and diverges for BS ).

=

(c) Test for convergence, the following series:

0 Z:-t[m'“]

L]
b
-

.:::; ;
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w eww Mlﬂtely convcrgent series is- -

n+2
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