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1. Choose the correct option : 1x6=6
w3 Tachr AR Bforea :

(a) The set of all ordered pairs of integers is
S IRYF A FRS ART TS A
(i) finite
S
(ii) denumerable
R TR A
(iii) uncountable
oot
(iv) None of the above
@Y ore =W
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(b)

(c)
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(2)

oo (_l)n-l-l
A: The series Y

n=1

(_l)n-l-l.
e S

is convergent.

n

A: i
n=1

B : The series Y L divergent.
n=1M

AT TR |

S|

B: i
n=1

Then

ACTCC)

(i) A and B both are false
ASF B w5 a

(i) A and B both are true
AYF BYsmwg =

(iii) A is true but B is false
A w7 R Bewy

(iv) A is false but B is true
AT [ WIF Bug .

Every non-empty set of real numbers

which has a lower bound has

T FRIA WO AR A 37 Ay iR
IR, B9 ARl I

(i) a supremum

<ot fFew T ~ifReg

( Continued )

(3)

(ii) an infimum
o1 Swen Ny “ifRam

(iii) neither infimum nor supremum
Twew (g fRem o Aoy T iRees
CRICABICAR 7=

(iv) both infimum and supremum
ey A fRew W Fgew ow ks
TEIO! e

(d} The empty set is
Re 2o
(i) bounded
R =
(ii) unbounded
T
(iii) Both bounded and unbounded
IRTE SF SR A
' (iv) neither bounded nor unbounded
AR AF SoiRTE A T
(e) The series 1-24+1_1, . s
2 3 4
1,11
1'§+§—Z+"' CaI=er
(i) conditionally convergent
ST SRR
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(a) Show that the smallest member
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(4)

(ii) absolutely convergent
5 SRt

(iii) divergent
TR

(iv) None of the above
ST OIS

] n )
fE(X=Y le be a function defined

n=0
by a power series, then

@ EW=3 X we cfiw At v
n=0

T W, (OB
i) E()<2
i) E(1)>3
(i) E(l)=e

(iv) E(n=§

2. Answer the following questions : 2x5=10
T 2T T i

Sh : : of a set,
if it exists, is the infimum of the set

sl @@Wﬁamc‘s'nq,qﬁ
=, 3 ARIEBR T Ry oifdeg | AR

( Continued ) |
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(S)

(b) Define Cauchy sequence. Write the
condition where every Cauchy sequence
is convergent.

I SEER R B R S
SR @R 56 e |

'(c) Show that every absolutely convergent

series is convergent.

(RSN (T TR 5N SR o iR = |

(d) Show that the sequence
1
{ar}

[3n

where a, = n) 3 is convergent and find

its limit.
oS @ {al} T an=(|%;,, S
TR W T M Ot |

(e) Prove that the sequence <2n—7> is
3n+2

monotonically increasing.

ﬁﬂréwm@z:;)wmmwﬁﬁﬁm
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(6)

3. Answer any six of the following questions :

o] R I 2301 2 Ty o .

(a) Prove that the Cartesian product of two

countable sets is countable.

mwm@lmﬁmwm-

BT 9T 27 |

(b) Prove that a sequence cannot converge

to more than one limit,

W I QB TS GHrelts wfie S

T IR KT |

(c) Applying squeeze theorem, prove thét

(
lim | -l 1

CRRIE Tolof Sicast M oot 3y gy

(
lim

(d) Show that the serjeg
1.2 3:4 5.6

—= . 2t
32.42 52 g2 +W+'“

is convergent.

& A
1-2 3.4 5.6
32.42 52-62 ',m-i-
CANCET TR =y |
KB23/472

S L 1
n—e| /n2+1 ,[nz +2+ + /‘r*_nJ:l

1 1

1
e ...
e i

5x6=30

( Continued ) !

(e)

(9)
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(7)

Show that the sequence {f,}, where
frnW=tanlnx, x20 is uniformly
convergent in any interval [q b], a>0
but is only point-wise convergent in
[0, B].

e @ S {f,} R @ weam
[@ b, a>0 © Term W =W R
@ [0, b] SIS Rend SRR =7,
TS f, () =tan"nx, x20.

Define M, -test and show that the
sequence {f,}, where

nx
fal)=———
" 1+n2%x?

is not uniformly convergent on any
interval containing zero.

M, -*Rrs I I WE OYSA @ {fn}

SIEACO M TGS R RIA ST
SR T 'S -

falg=—"%__
" 1+n2x2

Show that the sequence {Sp} is
n
convergent and that lim (1+—r1:) lies

n—e

1 n
between 2 and 3 where S, =(1+;) .
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(8)

IS @ {Sp} TEH WA W W
n
m(u%) AT 2 U 37 S 4T TS

n—oo

n
S, = (1 +l) .
n
(h) Define power series and find the radjus
of convergence of the power series

wmw‘twﬁiﬁw.

(i) Prove that
I A

4. Answer any twoof the following questions :

x2=20
o R G Gt 201 o gy, 1o

(a) 1f a sequence {f,} converges uniforml
to f on [q b] and each function o
integrable, then proye that '_';n ;:

KB23/472
( Continued )

(9)

integrable on [q b] and the sequence

{ J: fndt} converges uniformly to f: fdt
on [a b i.e,
[ fat=lim [*f,dt V xela b
} n—eo @

TR {f,} ST B [a, b] TS f (o1 ORI
RN W AF AT f, T GRAN
(S8 oA T @ [a, b] SRS f AR

23 uF { j:f,,dt} SEFCO! [a, b] SRS
[ fat tei era SR I3 wefie

J':fdt:liinm_[:fndt V x € [a b

() If Su, is a positive term series such
that lim (un)"l; =1, prove that the series
n—oeo

converges if [ <1 and diverges if [ >1 but
ifl =1, then what information can we get
about the series, discuss with examples.

M Su, @ ow o T WO
,}ig)r}”(un)%ﬂ, =@ e @ D

S I, WM 1< 1z @ erRT FI ;M
1>1% Re 3 1=1 =, @ TR Ry
R wrep e qw, SerET THES S
I
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( 10 ) (11)

(c) Prove that the set of rational numbers is (b) Prove that

not order-complete,

oMY I QAR RAT ey TRy

o1t 11
Z V3 44 5

=7 | is not absolutely convergent. S
o 1 X
1.1
S. (a) Test the convergency of the following : 1- _J§.+_j___:,’___ﬁ :/_E'_:-
TS AR wiet of@m oy . . .
- 1
o n§2 n? logn : 4 (c) Prove that if
1 0
= +2).-(n+n
(i) L+i+i+ x* f"’n{(n“)(n et
1-:2 2.3 3.4 T5+m’x >0 S then the sequence <fnp> converges to
. 4 5
(b) Prove that every Cauchy « =
Y Sequence is e
bounded.
5 ot 41 3 M
o 9 (SR 1
S R fo =L+ )+ rn) s
Or/ a&3y n .
(OB <f,,> G — ¢ AT I |
(a) Define : e
2+2=4
weeat o .
(i) Countable ang Uncountaje sets * kK
AR I SRy sreafis
(i) Bounded ang Unboundeq sequence
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