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SECTION A

Answerallthe questions. Each question carrles one mark

Ir F nd lhe supremum or S = 1; ;:m. n € N I

2. Give exampleotan unbounded sequence which is not nronotonic.

3. Showih.rlhe seaes )cosn isdiverqent

4 Let f:A r R tor A c lR. Stale the seqLreniial crilerion for conlinuily o1I at aEA

la,1=a')

SECT]ON'B

Answerany I quesiions. Each quesiion carries lwo marks.

5. Showthatiia b€R andor b, lhen lhere exist € -ne ghborhoods U oi a and V

ol b such lhat U^V = l!.

6 ll )( and y are rea numbers wilh x < y lhen show lhal lhere ex sls a raiionaL

numberrsuchthalx< r<y.
7. Let A, B be hvo nonernpty sets oi real numbers with suprema o and p respeciive v

Deiine the sel AB by AB = {ab:a € A, b € B}. Give an exarnple to showthal AB

need nol have a supremum. Show also lhat even il AB has a suprem!rn lhls

supremum need not be equalto d9.

L Prove or disprove : It d sequence of positive te.rns (xJ conve.ges and (vn) has

the property that 0 < yi < xn lor a n e N , then (yd) converges.
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L Show thal a sequence in R can have at rnoslone lirn L

10. lase es : \ is conve rgeni, show thai any sedes obla ned irom il by grou p ng

lhe t€rms is a so convergent. ls lhe converse lrue ? Jusiiiy.

-11r Tesl for convergence lhe series I t
12 lt :dn and :bn are bolh diverqenl is:(an+bn)necessarilydivergenl?

13. Showthatthe sine iLrnclon is co.li.uous on R.

14 Let I be a closed boLr nded lnie rval and eil: +R becontinuouson L Showlhat
the seli (l) is aclosed bounded inletua. (8:2=16)

SECT]ON C

Answer any 4 quesiions Each question carries four marks.

1 5. Show thar t;e sei rR ol rea numbers s ! ncounlable. Deduce thal the set I{ /Q ol

irrallonal n u rn be rs is also unco!ntable

16 Slate and p rove lhe Arch medean property ol real nu m bers. Deduceihal

,n'l1- .l 0

17 Showthata boun.led monotone sequence ol realnumbers is convergenl.

l8 Slate Faabe's iesliorlhe abso ute convergence ot a series. Uslng lhe same tesl

rhe converoence ol tA

19. a) Show thal every absolute y conve rgenl series in R isconvergent

:3"n!
b) Iesl ior ( onvergen. e lhe series )-.

20 L€tlb€ aclosed bounded interualand elt:IJR beconlinuousonI Showthai
i is uniformly contin Lrous on | (4x4=1 6)
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SECTIO\ D

Answerany 2 queslions. Each question caries six marks

21 . Show lhat ihere exisls a positive real number x such lhal x2 = 2.

22. Stale and prove the Calchy crileion for the conve€ence oi a sequence oi real

23. a) Let (zJ be a decreasing sequence oJ slricily posilive numbers wilh lirn{zn) = 0

showlharlhe series t( 1)^'12" is convergent.

.,1),
o, Discussre convergen.e ollhe se' es 'I r

24. Let le R be an inierval and iel i : I + R be monoloneon l. Show lhai the set ol
points D e I al which I is disconlinuous is a counlab e set. (216=1 2)


