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a) The seiola x €lB

b) lf a e Bis such that

c) infl1 l !n€
Ln

d) The € neighbourho

saijsry l2x + 3l< 7 s

Alswa anysixq-es onslron lhelo owng/We,g tdge oneeachl

2 lr / > 1 showlhal (r+ xI: r+nx lor allnE N

3 rr s = l;,"' r\ 
], 

prove rhar,nr s = o.

4. Jsingl.eoc1nllono'lelTlolasequance p'overh:rlimrn]-0

5. lf X = (xn), Y = (yn) are convergent sequences of real nurnbers and il x^ < y",

show lhai lirn(x") < lnr(yJ.
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6. lfthe sequence ol reals X = (xn) converges to x, showrharthe sequence (ix" )
oiabsolule valuesconverges to x .

7. Prove thata Calrchy seq uence ot reat numb€ rs isbounded.

I Slaieihe inlegraltestiorthe convergence oia series.

9. lfir r lRisconiinoousont,wtre.el=ta bl is a.tosed, bounded ntervaland
it K EIR is a number satisfy ng int f(t) < K < sup t(t) prove thar ihere extsls a
numbercelsuch that f(c)= K.

10 lJl:A+lB whereA.R s unifo rmty continuous on A and il (xn) saCauchy
sequerc€ in A, prove thal (r(x,))is a Cauchysequence in R (Weishtase:6!t:6)

Answeranys€ven qlestions irom the iottow ng (Weigtrtage 2 each):

11. ll x and y are any two rea numbers wth x < y, showtha here exsts a ralionat
numberr e O such lhalx < r<y.

1 2. P.ove thai ihe se1 lR ol rea numbers is not co! nrable

16 Show rhatlhe seies i/a 
""onu"rg"nt.

17 li X = (xn) s a convergent rnonolone sequence and if the seres :yn is

convergent prove thatihe seies tx"y" sconvergent.

1e. it I = ta, bl is a closed bo! nded inieruat and it i tr Fr s continuous on I, prove
that lhe sel i(l) = 1ilx) I x E l) s a c osed boLrnded interva.

19. lJ I s a closed, bounded inletual anci il t : I + R is conl iLrous on I, prove thai I
is u n ilormly continuous on I

13 rf 0. L < 1, prove th,rt trm lc ' =r

I 4. il X = (xJ and Y = (yn) are sequences ol real nrmbers rhat converge to x and y
respeclivey slrowihal x Y converges to x y.

15. Prove that a bounded sequence of rea n lmbers has a convergenj sub-seqlence
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25. Sr"reand p o\el.e.o'l _rous -verselheo en
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20. lif:l + lR isconlinuous on , where lis a closed bounded inlerval, provelhal

ihere exisls a continuous p ecewise linear funcion g" : I + lB such ihat

f(x)-s,(x) <' rorallx € l. (welshtase : 7x2=14)

Answer anythree questions fromlhe folowing (Weighiage 3 each):

21 . lf S s a subsel ol iRlhat conlain al least two poinls and has the property lhat

lx, yl s S whenever x, y € S with x < y, prove lhat S is an interval.

22. I ln = [an, bi], n€ N is a nesled sequence oi closed bounded intetuals such lhai

the engths bn - an of n salisfy inf {b" -a":n e N }= 0, prove thal there s a

nurnber 4€ F suchthal € € lnloralln, and also provelhat E is unique.

23 P.ove lhata monorone sequence ol realnumbers is convercent il and only I il s

24. Prove that aiunciion t is uniformly conl nuous on lhe interval(a, b)lfand only iJ

t can be deiined ai lhe end polnis a and 'b' such that lhe e)dended funciion ia

continuous on la, bl.

(Weightage : 3x3=9)


