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SECTION —A

Answer any 4 questions out of 5 questions. Each question carries 1 mark.

1. State principle of strong induction.

2 State Bernoulli's inequality.

(il ind inf S and sup S.
5 LetS:{—T.n&N . Find in p i
(x,,) of positive terms with lim| x ' |=1.

4. Give an example of a convergent sequence
\

5. If the series DX, converges, prove that lim x, = 0.
SECTION-B

Answer any 6 questions out of 9 questions. Each question carries 2 marks.

6. State and prove Cantor's theorem.

7. lfa,b e R, prove that lla] = [bll £ la - bl.

8. Determine the setB={x ¢ R |x—1] < X[}
9. State and prove Archimedean property.
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10. Prove that a sequence in [& can have at most one limit. SECTION -D

11. Prove that a convergent sequence of real numbers is bounded. Answer any 2 questions out of 4 questions. Each question carries 6 marks.

12. State and prove squeeze theorem.
13. State and prove rearrangement theorem.

14. State and prove Abel’s test.

SECTION-C
Answer any 8 questions out of 12 questions. Each question carries 4 marks.
15. Prove that n3 + 5n is divisible by 6.
16. Prove that the set N x N is denumerable.

17. Let S be a non-empty subset of [t that is bounded above, and let a is any real
number. Prove that sup (a + S) =a + sup S.

18. State and prove nested interval property.

19. Prove that the set R of real numbers is not countable.

1
20. Prove that limn" =1.

N

21. State divergence criteria and using this criteria prove that (1, 1, 3, 1J is
divergent. 2 4

y
22, Let (x,) be defined by x; =1, X, =2and x, =

' 5 (X _ o+ X, _4) forn> 2. Prove
that (x,,) is a Cauchy sequence.

23. Prove that Zr” is convergent if |r| < 1 and divergent if [r| = 1.
n=1

= 1
24. Prove th _ =1,
e atnga(nn)(mz)

25. Does the series ). —.‘\/—;—1 converges 7

n=1 yi
26. State and prove root test.

27. Prove that the following statements are equivalent.

a) S is a countable set
b) There exists a surjection of N onto S
¢) There exists an injection of S into N.

28. Let S be a subset of [ that contains at least two points and has the property if
X,y €S and x <y, then [x, y] € S. Prove that S is an interval.

29. State and prove monotone convergence theorem.

30. a) State and prove interval test.

b) Discuss the convergence or divergence of the series X l :
ninn




