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(For candidates admitted from 2016-2017 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part 111 — Mathematics — Major
SEQUENCES AND SERIES

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20)
Answer ALL questions.
1. gflwdurer gn  Gsm.i eflmsow i@y

THsHESTLH S(HS.
Define monotonic increasing sequence. Give an
example. '

2. s@ayb Qerei auflmsamw euamyum. a@&gssm(H
&(H5.

Define Oscillating sequence with an example.

3. f(a)»a wppo keR aafd (ka,)—> kaerar
Bmeye. )

If (a,)>a and keR then prove that (k a")~> ka.

1

-10.

2 2 2
]im(-1—+~2—§-+.,..+ nsj UL GreTs.
n

h—w® 7L3 n

2 2 n).
Evaluate lim| —+—5+....+—5 |-
h‘*‘“\‘ll n n

limn/" =1 eran Blemidl.

Show that li__mn% =].

Qg euflens (n) ewm Carad Gsri eflos
Qévene aran Hmeys.

.Prove that the sequence (n) is not a Cauchy

sequence.
o1 : . B
Z—— e e1fluyb Agrir aas s1l(s.

n=1

Show that zl is a divergent series.
n=1 n
@UUL® Cergenarenwl eT(pg)s.
Write the comparison test.
lg.-gpebum_-er afldlg Congearaws e(PSis.
State the I’ Alembert’s ratio test.
em Qsrfar omd (absolute) @ellgame euamrum.
agg,@gam;@w &(155.
Define absolute convergent of series. Give an

example.
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)

(<))

@y Conen anflena @)yadoi ()
Lycrafaatldy @euing era blay.

WaieiCalmn

Prove that a scquence cannol converge Lo
two dilferent limats.

Or

~w-@ flud ader Qg allws (a,)-
Cue @it QuibdpdheEhd @pamd  Sip
ad@oeut Qupdimesrg aar Hlapld.

Prove that any sequence (a,) diverging to

-« is bounded above but note bounded
below.

@)—-Lb)~>1 vhod
gaie (¢,) = ! erar HlemiQ.

a,<c, <b, Vn

If (@)=, ®,)—>! and q, <¢, < b, for all n,
then prove that {(c,) = [

Or
1 1 1 ' .
a =l+—+—+...+— galle lima,—an
; | LA n! n—
LELY 2 upgib 355 Qe uid ey et

Let a=l+lL—+....+i. Show that
2 n!

lima, exists and lies between 2 and 3.

%
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State  and
theorem,

prove  Cauchy's  sccond i

Or
(<3}) -—l-['(n + (A L)+ n)]"™ > 4/
n
ereu [Blantdl.
Prove that
l[(n + D)+ 2)....(n+n)]"" > /e
n

5 vn+1 —\//_L Q e . .
T._ ST QRBMRIGHSMQ BTG

Discuss the convergence of the series

Z\/n+1—w/;

n®
Or
z1+2+ ..... +n . .
1 —6T QRBRSHMQD YIS,

1+2+..... +n
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15. (=) Z\f—l—x" -6 Gellsmer 2y,

n+1
Test the convergence of 3 R _yn.
n+1
Or
(=) Z o "_11), '% GYYagors  @elluyb.

(absolutely) QgrLir erené s Bs.

n-1

Show that the series ) s
(n-1)!

absolutely for all values of x.

converges

SECTION C — (3 x 10 = 30)
Answer any THREE questions

16. (31) (a,) en ¢flwdurea Ggr_i eafms eefd
L bl LA Y eflwdurerg erar Flepl.
n

(@) ((-1)") eamm Qarii eufles @edubd Qg
aflenswea erem BHlepq.

(@8 If (a,) is a monotonic sequence then prove
a,+a,+...+a

that 2 is also monotonic.

n

(b) Prove that the sequence ((-1)") is not
convergent,

17

18.

19.

20.

lim(1+l] =e eram Hlemid.
n .

n—x

Show that lim(1+—rll—) =

n—e0

GerdlWler pged earvera wiHiy Csppseans erpd
Ben9. .
State and prove Cauchy’s first limit theorem.

ZLP eramm Qs p>1 eargyb Gurg @eNub
" v
wopd p<l aalld fub Qemir erer Hmieys.

Prove that the series Z-—lT converges if p>1 and
n
diverges if p<1

§ 3 7
(x>0) eafle x+l-£—_+1——f—+ﬁ.x—+
’ 2 3 245 246 7

eratp Qgmfen @algma afleud.
Explain the convergence of the series

7
f——i-l—3-5— —D-C—+...(x >0)
5 7
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