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Pad A

Answer any fen queslrons.

Each question carries 2 marks.

Prove that the set of all integers Z is denumerable.

Determine the set A: tn € * : lZx * 3l < 7)?

lf , > 0 provethatthereexistan?1r e itrsuchthat0 a t 
a1

f71

4. Justify the validity of the following statenrent with proper reasoning "A positive real nunrber

is rationalthen its decirnal expansion is periodic".

i showthatttm(l-*):0.

6. rindti,m{{2+ *)').
7. Use the recurrance relation of nth term of a sequence that converges l, tG to find the

value cf 1/2 carreclto 4 decimal places.

8. Give an example of an unbounded sequence that has a convergent subsequence.

Explain"

g. Prove that a monotone sequence of real numbers is properly divergent if and only if it is

bounded.

10. Using Comparison test. discuss the convergence of X afu.

1.

2"
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11. State Abel's test for the convergence of series

12. Show that lim(r + sgn(r)) do not exist.
.r+0'

{1Ax2=?Al

Part B

Answer any six questions.

Each question carries 5 marks.

13. Provethata ( b <+ e2 <bz <+ uC < r/b,o,b > 0,

14. State and prove characterisation of intervals theorem.

15. Using definition of limits, prove that ttm(ffi) : l.

16. Let X = (xn) and y = (yn)'be sequences of real numbers that converges to x and y

respectively and c e R. Prove that the sequences cX converges to cx.

17. Prove that every contractive sequence is Cauchy and hence is convergent.

18. State and prove the comparison test for the convergence of series. Using this test, show

tnat fi ;h iu convergent.

19. $ Ean is a convergent series of real numbers then is it necessary that X * 'tconvergent?

24. Evaluate the following one-sided Iimits

(a) iim * {* + L)
allL

/-rq\
(b) lim Y)i@ > a)

g-+u

v1. LetA C g, f ,9: A1g,c€ I beaclusterpointof A.tt f{r} < g{r}tarall
r € A,r f c,Then prove the following

(a) If }im .f : *, then lim g : oo.
r-+c c-+x

(b) lf lim g : -oo, then lim f : -*.*-+c 9-+c

(6x5=30)

Part C

Answer any fwo quesirbns.

Each question canies 15 marks,

22. Prove that there exist a real number r such lhal n2 : 2 ?
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,n > 1. Prove that

23. (a) State and prove Monotone Convergence Theorem.

(b) Let Y = (yn) be the sequence defined as y1 = 1 and !n+1 =
,

lrm Y = t.
24.

1. State and prove Rearrangement Theorem.

2.lf tanis convergent, then prove that any series obtained from it by grouping

terms is also convergent to the same value.

25. (a)Let ACg, f , A-+ g andlet ce fr beaclusterpointof A.tta S /(*) { bfor

all r € A,* * c, and if lim/exists,Then provethat" < l11 f <b
(b) Check whether the following limits exist or not. Give explanations

(1) lirn sinr (2) Iim( **l
z-r0 a+0'

(2x 15=30)
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