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Part A

' Ansrver any len quesfions.

Eaci quesltbn carries 2 marks.

1. Prove that the union of two disjoint denumerable sets are denumerable?

?. Provethata x b:0 implieseither*:0orb:0

3. Define absolute value function?

d / 1\
Let In: [ 0, : I ," € N Prove that rl[, In : 6

\ n/
5. Define convergent an ddiverEent sequences. Give examples.

6. lf a > 0, prove that Iarn(fr) : 0.

7. Prove that (n) is divergent.

8. Prove that {1+(-1)n) is nat Cauehy.

L Let {xn) and (yn) be two sequences of real nurnbers and suppose that xn S yn for all n.

Prove that if lim Xn = *oo then lim Yn = +oo'

10. Show that the harrnonic series X f Uiverges.

44 cc
I I' 

ls the series I (-1)" f is absalutely convergent or not? Why?
f-t

12. Let j: A* fr,a*d letc e fr,thendefinetheboundednessof afirnction Jona
neighborhood of c.

Part B

Answer an.y. sx quesfions.

Facrr que.slion carnes 5 marks.
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13. State and prove any two alternate definitions for supremum of a set?

14. Prove that lf A, B are bounded sets then ,Sup {A + B) : Sup A + Sup B where

A+B:{a*b:a€A,beB)
15. 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.

16. What is Euler number. Prove that Euler number lies between 2 and 3.

17. State and prove lVlonotone Subsequence Theorem.

18. State and prove the root test for the absolute convergence of a series in R.

19. State and prove Abel's Lemma.

20. ll f : A-+ I andif cisaclusterpointof A,thenprovethatf canhaveonlyonelirnit

at c.

21. Evaluate the one-sideO limits of the function lz(r) : -+- at ;r : 0.
(e * +1)

(6x5=30)

Part C

Answer any two quesffons.

6ach qresfion carries'15 marks.

22. (a.) State and Prove Nested interval property?

(b.) Prove that the set of real numbers is not countable?

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

(b) Prove that {xn) is divergent, where xn = 1 + i + ** *f forevery n eN.

74" Test the convergence and absolute convergence of the following series.

r r rn*1\aco t-rl
r \, 

-

/-)l (n:;t)
. Whose nth term is *" 

,/ -.n+l
ln+1J

25. (a) Let A a g, f ,g, A -+ fr, and iet c e fr be a cluster pointof C, Supposethat

"f(*) S g(r) tor all r € A, n * c, Then prove the following

lf lim / : oo, then lim I : oo
r--rc l-+c

. lf lim g : -oo,then lim .f : -oo.. fr-+c x-+c

{b) Give an example of a function lhat has a right-hand lirnit but not a left-hand limit at a

point.

{c). Evaluate the limit or show that rt dc nat exist " 
}11 ;- where fi * 1.
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