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Ansx'er all Questions 'Iime: Two horus

Q1. (a) Stale and prool thc nccessalv :rncl srrfficient (())tditi(n

a bounded fLlnctidi or fo.l]. Hence sltow rhat if ./
and thcrc r:xir-ts:l turrrrber r: sr(,h that I(-P,l) < lj <

L;\P..f ) .: <e aorl lc: L(.1)

(b) Prore or dispro\r,the lbllrxvings;

k)

lcrr rhe integrabilily o1

is Riernann ini,egrable

i!-(P,l) il and only il
,,f)l < .. I6ti marks]
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(u)

(b)

(i) Everl' cortirruous Ijrud:jon is R.icrnann illcg,rablc;

[0, iL *c-0
lu) J(..1 - (

I t Li xe Q' rs Hicnr.rnn jnretsrable. 
140 nirrksl

Explain:u irnproticr jnl,egral olthe first, lecorrd ancl thircl kinds. i30 riarksl

Test ihe (xnl\'elg(!r(e ol'thr: foilorving trsing an approptidta tiest:

(it /- I ,r..,

(tr) 
/ ,, .:,/,. l5o malks]

Itinrl 1.lre values of rzr anrl rr for rvhich the lbllolvilg intcgral converses.

L t.. ...,r rn,r .s
J,t



Qlt. (a) What is rneant b): unilbnn convcrgence of a sequclce of function

Slrow thr,rt Nhe serluclcc {J,.} dr:fincd bv

"f,,(r) :,'

'r, n.'l .1 I,v rtp. I:,t ,\.rv.1 S u.Jl Jlnr- l, .,.lirt-, L.t:.^rrnl)..

{"i" }'"r

Justify

135

{L) Cornmerrl ori tll{r follc'$,ing stat.rrrcnt i.ith suitablc exantpl(,.

"li'etr' pointl'ise .oIvc]ge|i sequcncre of lin.jliolls is unijbrmly cotrver

I30

(c) Rcrnd thc loiloui g st,at,e]jrcrt carehrlly.

Supposc {/,,}",.p br: a seclucnce of Iun(tiols defineri ol a metric spncc

,,\1/"tr) .,,' /(e) V r c .Y, ther {1,},,€N cirlr.ergers unifbrrnll, fo /
onli il ,4f, -.) 0ls r -,) xr, r,r,here n.J,, . sup{ .f,,\x) _ f (.x) : r e

l,ising thc abor'c rcsult, shox, lIat the sequolce {J,},.6. rvhere

1,, (.r) - ar(1- r),'

r:loes not rrlnvcrge ulilblnrly on 10,1].

Q4. (a) \1' lLai is rlreanl. by a serics of leal-value.l fi.r .tions con\rrges

,(: lR.

(b) Lot {/,},,ar be a seqloncr of reirl r.ahLerl

that lir eacL Il (: N. i hcrc is a ([-.tant

\vlr,reL 1/,,,v" . tr,.,.rl,rr L

Hence. shc,rv tlrat the sories

cos 21 {ros 3r
2,- J.

aorl\'crl}rs L ljlorrrll/ on lR.

(r:) Strltc r\brl's t.st and show thiit lirc serics of [unc1ions

J- "911 '

7r ]'1

urrilbrnllv con\qgts oI] lR.

rLnili

[3i,

[1

lirnctions dcfined on l0

,jl.l, such rhat l/,,(r)l I
.f,, converp,es urrilotlrly

.tR
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