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There are @%mal choices in Q. Nos. 2-5.
@ .
1. Prove or disprove : 6x2%=15
1
(@ Ifxe R, x>0, then - > 0.
(b)) If s is an upper bound of a non-empty set S such that
s € S, then s = sup S.

(c) A sequence (x,) satisfying lim (lx, , | - x,|) = 0 is

convergent.
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n 4 pm/my = p, where 0 < a < b.

(d) lim ((a@

(¢)  The series Zn_l (cosnx) converges for all x € R.

oo n2" . .
%) E 1 T3 is a convergent series.
" (! + 1.)

Answer any three parts : 3x5=15

(@) State and prove the Density Theorem for real numbers.

B O Let a, b € R and suppose that for every € > 0,

we have a < b + €. Show that a < b.

(i) Let S b§§ non=empty subset of ‘R. Show that .
Q‘Z)-
u e)%% is an upper bound of S if and only if the

conditions r € R, ¢t > u imply ¢ € S.
(¢) Let S be a non-empty bounded set in R and let b <0.
Prove that inf (6S) = b (sup S) and sup (bS) = b (inf S).

(d) IfS is a non-empty subset of R, show that S is bounded
if and only if there exists a closed and bounded interval

I of R such that S c L.
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Answer any fhree parts

(tl)

(b)

(©)

(d)

2248

—
' d
—

3x5=15

Find the limit of the following sequences whose nth

term is given by : A Co-
) . /\\)H O(( :
.({;?!; gk,
. h I
X = where b > | -
M L\'.“.:
i 1
sinn
'y — - —
un -y, n + \/;(,/n+ \/;) \%5,

Prove that if a sequence (x,) is increasing and bounded

above. then it converges to u where # is.the least upper

bound of the set {x, : n € N}.

If a sequence (xgi\gof real numbers converges to a real
N

O
N
number x§@$ove that every subsequence (xn-k) of (x,)

converges. 10 x.

State the Cauchy Convergence Criterion for sequences.

Use it to show that the sequence (x,) defined by

is convergent.
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Answer any three parts : 3x5=15

(@) Use the integral test to check the convergence of the
series :
ad 1

2

noo nlogn

(b))  When do we say that the series E:z | Gn is absolutely

convergent ? Show that the series :

3 Erei- )

is absolutely convergent.

S
(c)  Test the convefgence of-the following series -
\Q‘Z)«
@Q
SQO n"
) n=1 n’
(n+1)

2
i Xy G E"') :

(d () Find all x € R for which the series Zr:l e"™

converges.

| 63 n
(i) Show that the series Z,,=| Iog[n+ |] is

di )
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(@ () Let X and Y be non-empty sets and let
h : X x Y — R have bounded range in R. Let

f:X > Rand g:Y — R be defined by

P ’LH J C‘}

Ax) = sup {h(x, y) 1y € Y}, f (.

“
g(y) = inf {h(x, y) : x € X}. u L‘L‘J(

i §
e
Prove that : "

sup {g(y) 1y € Y} <inf {fix) 1 x € X}.

(i)  Give an example of a set which has exactly two

limit points. g(\Q® 4.1
Nk
Q\@
@$ Or

()  Show-that for any real numbers p, g and rational
number 7 such that r < p + g, there exist rational

numbers r, < p and ry < ¢ such that r = r| + r,.

(i)  Provide a bijection between N and the set of all

)
X )
i Jo

odd integers greater than 49.
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b ) If lim (x,) = x(= 0), prove that there is a positive
number A and a natural number N such that

|x,| > A for all n 2 N.

(i) Is the sequence (x,) where

n+1

bounded ? Justify. 32

Or

3\
Is the sequence (x )§@;\%re

\
Q
2 @ " .2
Xy = + ceerene +

n3+n+l n3+n+2 n’ + 2n

convergent ? If yes, find its limit. 5

(¢)  State the Alternating Series Test. Show that the series :

ey

n=1

itijonall 1.
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Or

R - = 2 oo 2
If the series En:l d, and zn:‘ b, are convergent,

then prove that the series

is convergent where a, > 0 and b,2 0 forallne N .

a

Hence or otherwise show that the series 2:_1 s
- 1

oo 2 o
convergent whenever zn:l a, is convergent, 5
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