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(For candidates admitted from 2016-2017 onwards)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Part III — Mathematics — Major

SEQUENCES AND SERIES

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20)

Answer ALL the questions.

1. e Gsriit eaflevseu euerum. Coéd erdeame
Qupdlme@nd S edmowpp @ Csm_feuflams
T(HSg1& sTLH S(Hs.

Define a bounded sequence. Give an example of a

sequence such that it is bounded above but not
bounded below.

2.  eflueurer Qerir euflevgenws euenguim.

Define a monotonic sequence.

(1 2
3. hm(—2+—2+...+—n—2)—6iﬂ wHLIL STeTs.
n—o n n n

Evaluate lim(L + & +.o+ l) ;

o (UL n?

. sinn ] i
lim =0 ecrensg sr_(Hs.
n—0 n
. sinn
Show that lim— =0.
n—w R

I

limic—— =0 am‘ﬁ@lﬂ].

n—>w0 n_

A

Prove that limx— =0.

n—w p!

Qarii euflens ((—1)”) am Carafl Qarir euflens

@oeme erand ST (Hs.

Show that the sequence ((—1)”) is not a Cauchy

sequence.

Qmofr  1-1+1-1+1-1+... @@  @pygejdrer
Simewd CsTi aTars sr(Hs.

Show that the series 1-1+1-1+1-1+... is a
finite oscillating series.

UITLG Gergamaran eT(Lpgis.

Write the comparision test.
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sradluller ppe Carganarent eT(LPSIs.

State the Cauchy’s root test.

10.  germediL

(alternating) Garieny  euenguim.

(55 &STLH S(Hs.

Define alternating series. Give an example.

SECTION B — (5 x 5 = 25)

Answer ALL questions, choosing either (a) or (b).

11. (=)

(<4)

(a,)>0 wpgw eder neN-s50 a, >0
eranfled (%}J—)oo erem lemia.

Prove that if (a,)—>0 and a,>0 for all

ne N then (% j—)oo.

Or

w-& aflynd adeor Ggrir afles (a,)-b
&p erdemoewts QuUpBEEGL earmd G
eTvaraewl) dupdlpsang) erar Blemill.

Prove that any sequence (a,) diverging to

o 18 bounded below but not bounded above.
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12.

13.

14.

(<)

(1)

(@,) >0 wpmp (b,) >b aafle (a,b,)~>ab
erem Blemial.

If (a,)—>0 and (b,)—>b then prove that

(a‘nbn) —_> ab M

Or
lim =1 eram Hlemidl.
n—w© n2 +1

Prove that lim

n—ow 2

n®+1

=1."

SenGrreu Cappsans erpd Hlena.
State and prove Cesaro’s theorem.

Or

!
lim= =0 eran Blers9.

n-wo 't

.ol
Prove that lim—=0.

n—wo p’

Z\/nwtp—\/;

—60 GA(Hal(GHSHME) TS,

Discuss the convergence of the series
Van+1-+n
Z nP :
Or
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-15.

(<) Z 4n?

(<)

x
ef=1+x+—+...
' 2!

/ etend &Il (hs.

Show that 24 .

n2—1:%'

2

x X . )
e :1+x+§+... eTeTn . Q&I (WpEpeUgIons

(absolutely) @efluyw eran Hlenid, x e R.

Prove that the -exponential series

2
converges absolutely for

all xe R.

Or

- 1 . .
Z —6ir Gellgenen <y Tmiis.
~logn

Discuss the convergence of Z 1
= logn
) ‘ S.No. 8670 T

16.

17.

18.

19.

SECTION C — (3 x 10=30)

Answer any THREE questions.

(@) eeubleurmm  @elluyw  Gasrer  efeswyb
areenewantw Garim euflens erar Hlepil.

(@,) > o o (-a,)—>~-» aar Hepa.

(a) Prove that any convergent sequence is a
bounded sequence.

(b) Prove that (a,)—>o if and only if |
(~a,)—> -».
(r”) garp  QumsEes  Gsmer  euflensufen

(&G T FUITEIBEDET [T,

Discuss the behaviour of the geometric sequence

(rn)'

Camélufler @pewmmb erdvaned  WwE 0L @g@mg@ng
cTpdl Hlem9.

State and prove Cauchy’s second limit theorem.

1 . . . . .
ZE ererm  Garii p<l-@ (@elyd wOHmID

p<l-6 ey QT erer Hlem9.
Prove that the series Z'L converges if p <1 and
nP v .

diverges if p<1.
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20.

2 23 , 234 ,
—X+—x"+——x

3 35 3.5.7
@GO TG,

Examine for convergence the series
2 2.3

s 232,234 5, . (x > 0).
3 3.5 3.5.7

+... (x>0) eramp Ggrifer

S.No. 8670 T




