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2. All questions are @pulsory

(OS]

Attempt any. g@ parts from each questlon

1. (a)lIf x .and'y are positive real numbers with x <y,

then prove that there exists a rational number
r . Q such that x <T <. (6.5)

(b) Define Infimum and Supremum of a nonempty set
of B. Find infimum and supremum of the set

S =
n

1__&:_1.2_:1161\1}. (6.5)

P.EQ:

Download all NOTES and PAPERS at StudentSuvidha.ct


http://studentsuvidha.com/
http://studentsuvidha.com/

4548 | 2

(¢) State the completeness Property of g |,
’ en

that every nonempty set of rey| numb €€ shoy,
ers

bounded below, has an infimum i R Which s
' (6.5,
2. (@) Prove that there does not eXist a rat;

r € Q such that r2 = o

{r

(b) Define an open set and 4 closed set i,
&, Sho".»

(a, b)
(6;

that if a, b € R, then the open interva]
an open set. |

(¢c) Let S be a nonempty bounded sét in R.ILet a>{
and let aS = {as: 5 ¢ S}. Prove that Inf (

. . S i
a(inf S) and sup (aS) = a(supS). -

(VD)

(6.3)

(b) Pr v
.- ) : Ovel that every convergent sequence is bounded.
¢ Is the converse true? Justify. (6.3)

°

c - ]
(c) Let X, = l-and Xoe = Z(an + 3) for n € N. Show

that <xn> is bounded and m'o.notone.’ Find the
limit, '. | (6.5)
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4. (ﬂ)” <an> and <hn> C‘mVCTgcs to a and b

respectively, prove that <“nbn> C(m;/erges to ab
(6)
3 . : 1/n
b) Show that lim n"" =1
‘ Ay (6) -

(¢) State Cauchy Convergence Criterion for

sequences. Hence show that the sequence (ap)
. n ’

i

. T 1
'def;ned by dn—1+§+ """ T does fot
converge. . ' (6)
(a) Prove that if an infinite series Zw a, 1s
| n=| M
K\Q
convergent 'thengz%n a, =0."Hence examine the
, ‘ O nHw
N
SR
% . ) n
converge - 5
g ncg of anl m3 (6.5)

by :
(b) Examine the convergence or divergence of the
following series,

2.4 6
) Stgroee (6.5)
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2n +1

n/2
0 3 +5
(ii) an,[ s )

o 1 . : .
(c) Preve that Zn=2 = p>0 is convergent for
n(ln n)
p>1 and divergent for p<1,. (6.5)
6. (a) State and prove ratio test (limit form). . (6)

(b) Examine the convergence or divergence \of the
following series. (6)

IR T W O
® §:“ﬂ§§§§ﬁ3ﬁ2+-z

N g

] 1 1

(c) Prove that the series ——t———— 4 8

. In2 In3 In4 In$S
conditionally convergent. (6)
(200)
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