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SECTION - A

lnsirucuons: Answer all queslions. Each queslior carrles one mark
{ax1=a)
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1\3. S os rl'ar 'he seqJerce L I is a Cau' hy seqrer'e

4. Slale weiersaass Aporori.",'on tn"or"..
SECTION - B

Answer any Eight questions. Each ca es Two marks. (8t2=16)

5. Slare ano p ove kisrgle ireqLdlty.
6. Show lhal the sequence (2") does not converges.

7. Show thal the series t;=, cos, is divergenl

8. Show ihat t a convergent series coniains only a finlle numb€r of negalive

tems, then prove thal it ls abso uiely convergeni

9. ..1 \ . {x, oe a rolzero sequerce in ,t ana ela- - tt ': llI I ll"l,
wheneverlhe liml exlsis. Then prov€ lhat Ix" ls absoulely convergent

' when a > 1 and is not absolulely convergenl when a < 1
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1 0. Whal do you mean by saying thal a lunction ls conljnuous al a point e

11. Let A - lR, lel f and g be lunctjons on,AioR, and il g(x) I 0 for att x € R.
Suppose thar c € 4 and lhat f and 9 are coflinuous at c Then show
thal t/g is continuoLrs at c,

12. Give an example of lwo lunctions fand g rhal are both disconrinuous al
a poinl c in lR such that lhe sum f+ g is conlinuous at c.

13. ii f:A+lR is a Lipschiiz funciion, lh€n prove rhal fis unitorm y
conlinuous on A.

14. Lel l -lR be an intervaland l:1i lR be increasing on1. tf c €1thef prove

lhalfisconlinuousalcif andonlyif ,(c)=0,where.r(c) sthe jumpotfat

sEcTtoN - c
Answer any Four queslions. Each caffies Fourma*s,

Prcvethal lhe sel ]R oi realnumbers is notcounlabtE

(4x4=16)

15.

16. Let X= lx) and Z= (2) be ssquences ol reatnumbers that conv€rges io x
and Z rcspectively, where zo and zare nonzero reat numbsrs. Then show
lhal X/Z conveges to ,l(/2.

17. Lot,4 be an int:nite subser ol R that is bounded abov€ and t6t u= sup 4.
Srow rhal there exsls an inc,easng seqLonce (xJ wit" ,; -a tor a

r€N such thal u= tim(xJ.

18: Show thal every contraclive sequence is a Cauchy sequence and
therefore is convorgent.

19, Stale and prove Abel's lest lor the convergence of the product oI lwo

20. Lei /= [a, b]be a closed, bounded intervat and tet t:/ j jR be conlinuous
on I ll k € R js any number satisfying ilrf l{/ ) s k< sup f (/ ), ihen prove
lhat there exisls a number c e / such that t(c) = k
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SECTION- D
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AnsweranyTwo queslions Each queslion carries six marks (2x5=12)

21. a) rr s - 11 ,, sI 
'"" 

o,ove hat r1's= 0 12)ln )

Prove thai th€re exists a posillv€ number xsuch lhal 13 = 2 (4)

Let x = (x, :t] € N) be a sequenc€ ol rsal numbers and lel m € N

Then prove lhatthe rltailconv€rges ifX converces. (2)

Let a> 0. Conslruct a sequence s,of rea numbersihal converges to

.rG. (4)

b)

a)

23. a)

b)

b)

24. a)

b)

Ler X = (x,) be a sequence in R and supposelhallhe limit / = tim x,]*

exisls in lR . Then provs that : x, is absolutely conveQenl when r< 1

and is div€rgenlwhen r > 1. (3)

Show lhat lhe absolute value funclion t(x) = l.r1 is continuous al ev€ry
pointcelR. (3)

whai do you mean by saying thal atuncllon is bounded on a subsol of

R. Give an sxample ofa bounded set. (2)

Show thai every polynomial of odd d€gree with real coemcienls has al
leal one real root. (4)


