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PAFT A

Answer any folr questons trom lh s pad. Each qleslron

1 LelAbe lhe set ol all sequences lrhose e emenrs.re lhedgls0and I Show

ncreasing of (a b), show rhal (r ) exisls a.d

x ;0 a.d i(0) = 0. s i diifere.rrab e ar a I poi.ls, i so. I nd

a r1 r is co.lrnro!s on [a. bl. show thal rE F(e) on [a. b].

5 SIale a.d prove rhe inlegralion by parrs iheorem.

6 s the.utue (l) = er" lE lo 2l rect iiab e ? Jusliiy. I reclr']ab e tinct rrs arc ef grh

PAFT A

Answer any lour quesl ons trom th spanlvirhoLtomrrngany U.rt Each quest on

Unit I

slppose x s a metrc spa.e and et K.y.x show thal K s compact
reatrve lo X fandonly fK s compact re at ve to y
Conslr!.r lhe Ca.tor set a.d show Ihal it is perlecl
r.' " o 1 o , . mdop 10 or c a"-' .p,-\,ro",., pd 6,.,o
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showlhar every K cel is compact

Showlhal a mapp ng iofamelric space X inloa met c spa.e Y sconlinloLs

t aid on y i l r(v) s open n X lot any open se1v in Y

Provethala subsel E oi the r-aa ine R s con.ecled land onlyil I has lhe

roo^r!p'ooA, .l-vl/d. / r1^t/E
Lel I be a conl nloos mapping ol a compacl met c space X nlo a metrc

space Y. Show lhar I s unilorm y conti.uous on X

State and p.ove L HosPta s F! e

Assume d ncreases monolonica ly and a'€ F o. [a bl Lel I bea bounded

rea llnclon oi [a b] Show lhal, i.R(d)il and on y il io'eFl and in lhal case

Slppose r.Fk4 on [a. bland lel m < i < rM A ilnclion f is conl nuous on

tm. [']lancrh{x)= ll(r(i))o.la bl show lhal hE R(n) on [a bl

Slppos-p1 sboundedon [a bl. ifhaso.Lylin le yma.ypoinlsold scont nu lv

on ta bland il o s co.rnLous at any point al which ,ls continuols. show

Suppose I la bl: Rk ls conl nlous and fls d!flerenlable n (a b) Show

rhar rhere exsrs rE(a, b)such thal lr(b) t(a) . (b a) r'(x)

Unii ll

SIale a.d prove change oi va.ablc tu e o F eman. Slrellles nlegral o.

Slateand Frovelheqenera zed mean vaLue theorem and deduce the mean

J

b)

11.

si.F\' r Jusrr, I .Rl, ).r!ule
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13 a) Lel f: F on [a. b]. For a < x < b. ler F(x) = I 
(r)dr show rhat F s conr nuoos

on Ia bl. Fudhermore, il 
' 

is conlnuo!s ar a poinl xo ol [a. b]. tlren show
lhal F s dflerentiable at x0 and F (xo)= l(xo).

b) Lel rbe orbounded va.ialon on1a. bl Letv(x)= v,(a. r) ta < x <b aid
V(a) = 0. Showlhal every point ol conlinuily of I s also a pornl ol conl.uily
ot V Prove the conve.se also.

c) Letrrla.bl iRsalslres r(x) - r(y) <Kx-yi rora x. y 
= {a. bl a.d

K > 0 ls lol bounded va.ation ? Juslrly

14. a) lii Ia. bl+ Rkand ir r.B{a)ror some monolonicaly ncreas n9 o on ta. bl.

shos har tl< F(u)and rdo llrldd

b) Slale a.d prove addilve p.openy or arc le.glh.

c) I I s monolone .creasng o.la b], evaluate lhe lolalvarialon o' r on {a bJ

15 a) State a.d prove fu.damenla lheorem ol calcuus

b) Lelr la bl; Rnbe a.ecrilable path lrx€(a,bl, ers(x)=^,(a r3.dlel
s(a)= 0 show rhat lhe lolowing ho ds:
) The lu.ction s s increasi.g and conl nuous on Ja, bl.

i) I lhere s no subinletoal ot Ia, bl on which I ls co.sta.l. lhen s is slrclly
increasing on [a. b].

.) ls lrre,unclon flx)= xsnr f x : 0 ard l(0) = 0 is oi bounded varialion on


