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an recept of this guestion paper.

All the questions wre compulsory.

Lo Attempt any two parts

(a) iy I s, a=R and w0 then show that

vooa <o it and only if a-w < x<aoa

{tip Show that a number ¢ s the infimum of a
nonempty subset § of R it and only it u

salisfies the conditions
11y s 2y forall se S

(2) if v > u, then there exists s’ € S such that

v o> os! (2.5.3)

P.T.0.
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(by (i} If x and v are any real numbers with x <y.
then show that there exists a rational number

= such thar x<r<y.
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Shew that sup b ——:n EN}=] (3.
n

»

(or it L = Ja. b . ne N is a nested scquence
of closed and bounded intervals in R. then
sivon that there exists a 2 £ R such that

S PR =R

Duetne limit point of a set in R. Determine
the set of all limit points of the interval (0.1).

{
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2.9)

-

<. Attempt any three parts;

idh el aon ) be a sequence of positive real numbers
~ach that himix -y = Lo < 1, Show that there exists
a namber r with O <r<1 such that 0 < N, <

for aw sutficiently large n = N. Hence. prove that

!Et.n[\ .20 (3}

by Determine the following limits and also state all

ihcorems used to evaluate these limits -
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Jim — for any real number A

n o+

Lo
L)
—

. I:n?

lim (nl)’ (
n=—ru

[t (x.) is a sequence of real numbers. show
that there is a subsequence of (x) that is

monatang

Prove that lim (b f 1 for b1, {(3.2)

(L s

Prove that every Cauchy sequence in Rois

convergent.

L sing the definition. show that the sequence

({-14"1 i> not a Cauchy sequence. (2.3)

Aftempt any two parts©

cay Suppose tha Tuh and lb‘ are twoa infinite

sertes of positive real numbers such that

=)

lim, LI}

o
hk

[hen show that }_‘ak is comvergent if and only it

P.T.O.
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Thk is convergent. Hence or otherwise prove -

e

tivat E '#—j Is divergent. {(4.2)

(N LI

{hy Examine 1he convergence and  absolute

convergence ol the following sertes

- for all positive values of x.

o
vl r

(vy Give the statement of ratio test for an infinite

~eries Z a, . tence or otherwise examine the

comergence of the serjes

. — I
N and >__"l,||]*—_r—) (2.2.2)
—- oun.

4. Attempt any three parts

tat (1) Determine a condition on [x—41 that will

+

assume that =2, < 102
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(b}

{<)

id)

(i)

()

(n

(1)

(1)

i

(i

I

Use the definition of Hmit e ~how that

lim ‘_j(.\z'-'*f\x)—ﬂ(). (3.
Let ¢ 5 R oand T.'_é1 f o R-»R be such that
lim, w(_l'(x-)_)i = ! Show that it -0 then
lim, _{(x) = 0.

Show that lim sinl S does nab endast.
N

A
A

t3.2)

Jet 12 A= R Be a functon It in ) s a
sequence in A that comverges to o such that
the sequence (10X ) converges to i), 1hen

wiow that s continuous &1 puint .
let 7 R — R obe defined as

TN N N s ratooena,

] =N iFx is irrattonat

Show that I'is ¢antinoous only at x ¥

et | =[a.h] bea closed bounded interyal
and let 01 — R-_'_bc continuous vn [ Prove

that { has an absolute maximum on L

Give an example-of a function {2 {0.1] = R
that is discontinuous at every point ol [0.1]
but " is continuaus on [0.1]. (3.2)

P10,
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6.

b

Aftempt any twao pz1|‘1§

tat Show that the function fIn) - [x7 Is unilormly
contitue us oon A = plo o1 but s oot unifermly

continucgs on B -0 w0 (3.3)

by bet 1 s R Pe ditferentiable on an inkerval |
Prove thay =7 evi 2 0for all x ¢ L then s strictly

)

decreasing on [ Isv il comverse true ! Justify

MU ST, " : (4.2

{hy i Use Mean Valwé theorem to prove

sin v sy o= oy a for sl vy e R
ter Lot Pand ¢ be differentiable Tunction on (a.b)
saen tiat Poetoon rach) Then there exists a

Constan! ¢ such-thay

five 2o - o dor atl swdath {3.3)
Alempt a0y Iwo parls
tad th Dbtain Maclaurius series expansion of
vy ooasy A n R
th Stew thar 0 Hoael ~ 8] oy <00 whenever

LYY 12.3)
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(1) Show that [f x>0 then

I ! =
Lo x -—N €yl =ns 1N/
3 g ) -

and use this mequaiity 1o appreximate (2. (3)

(o Aaprovimate e number e withoerror less

than 10

(i Let | he an oped interval and et £ 8= R
have a second dérivative on I Prove that il
vl w camves fonction on 1 othen Mixy z 0

o ol vl (2.5

(1500)



