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Instructions for Candidates
1.     Write your Roll No.  on the top immediiately on receipt of this-question paper.
2.     Attempt all questions by selecting three parts from leach question.
3.     The parts ofea.ch question are to be attempted together.
4.     All questions carry equal marks.
5.     Use ofcalculatoris not allowed.

1.          (a)        Findall#  e Rthatsatisfyboth |2#-3| < 5 and |x+ 1'| > 2 simultaneously.

®       LetU={x €tR: 0 <# < 1}. ShowthateachelemeriofUhassome€-

neighbourhood of it contained'in U.

(C)        Lets = tr  E R : # > 0}.DoesShavelowerbongids?Ddesshaveupper

bounds? Does inf s exist? Does Sup S exist? Prove your state|neuts.

(d)       Define supremum of.a non-expty subset s ofR. Show with an-example that -a
i

set can have a supremum without having a maximum.  Justify  your statements.

2.         (a)        Isthesets = {1-::n  EN)bounded?Finditssupremumandinfimumif

they exist.  Justify your stateme}its.                         .

tt>)       LetAand B be two subsetsofRwhich are bothbounded above. Show that
A  U 8 is a bounded al]ove Set. Find sup '(A U 8) in terns of sup A and sup 8.
frove your statements.

(c)        Supi}ose thatAand E are nonenaptybounded subsets ofR that satisfy cl < b
•for all c!  e A and all A  e 8, Prove that .sxpA < inf B.

(d)        Show that a seqpence in R canhav`e atmQst one limits

(a)        Showthatlimc£/n=1  forc>0.„icO

®        If(an) and (b7,) converge to cz and b respectively, prove that (anb7£) converges

to ab.

(c)        S.tate andprove the sqrieeze Theorem.

(d)        Establish the Convergence or the divergence. of the sequence  (y7t), where

yn:= FT+rfe+...+i   /07` 7iEN
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(a),       Prove that if(%jt) is a monotone increasing and bounded above sequence of

real numbers, then it is convergent.   ;t,

(b)        If*l;mcoxn = JC , for anyreal-Sequence (Xn). Then show that  flLmcol#nl = l#l.

Give an example to s.how that the convergence of (|xn|)  need not imply

convergence of (#n).

(c)        Find dinit inferior and limit superior of>the following sequences:             '

(i,        (cos.(¥,)

(ii)        (2+(-1)n+1)

(d)       State cauchy convergence criterion for sequences. Hence show that the

sequence (a7[), defroed by a„ = 1' + : + ...... + :  ,  does not converge.

(a)        Provethat  for  cE i 0 , thegeometricseries

Z#=o cLr7L+= cz + cLr + a7-2 + czr3 + .n  is convergent if and only if  |7-I  <  1.

®       Findthesum.oftheseries Z,1„=1712+71
i

(c)        Supposezan andzb„ arenonnegative series.Let  *1;mco# = I.

If 0 < I < co, then prove that either both series converge or both series

diverge.

(d)        Check the convergence of the following series:
`                (i,I:=1#     ®  Z=-1Si„"(:)

6.          (a)        Prove that the seriesI ti=271(Zn7i)P
converges if and only if p > 1.

(b)         Stateandprovethe-.alterfuatingseriestest.        i       +

(c)        Define an alternating series. Check the convergence of the series

I:=L(-1)"7Le-".

(d)         Determine for each of the following series whether the series converges

absolutely, converges conditionally or diverges.

(i) Z:=±(-1)tt±'               ' (£±)  I:=[(-1)n=

(4000)


