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SECTION - A

Answer any 4 questions out of 5 questions. Each question carries 1 mark. (4x1=4)

i

2
3
4.
S

State the Arithmetic — Geometric Mean Inequality.

. K 5= {1‘1—1}};’ HeN ]| find supS.

. State whether the sequence ((—1)" n?) is convergent or not.

State the Bolzano-Weierstrass theorem for sequences.

. Give an example to show that ‘the product of two uniformly continuous real

valued functions need not be uniformly continuous’.

SECTION-B

Answer any 8 guestions out of 8 questions. Each question carries 2 marks. (6x2=12)

6.
&

10.

11.

Ifa e Bissuchthat 0 <a <« forevery e >0, show thata = 0.

If a set S — & contains one of its upper bounds, show that this upper bound is
the supremum of S.

Prove that | [a|-|b| | <|a-b|, a,be &.

. Ift> 0, prove that there exists n, € N such that 0 < /1,;1’ <t.
i

Prove that a sequence is [ can have atmost one imit.

Prove that the sequence { };;) is a Cauchy sequence.
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12. Iif: A — R is a Lipschitz function, prove that f is uniformly continuous on A.

13. Prove that the sequence [L:n] converges to zero.

14. If X = (x,) and Y = (y,) are convergent sequences of real numbers and if
X, <y, foralln e N, prove that lim(x,) < lim (y,).

SECTION -C

Answer any B questions out of 12 guestions. Each guestion carries 4 marks.
(8x4=32)

15. State and prove Bernoulli's inequality.

16. If x and y are real numbers with x <y, show that there exists a rational number
reQsuchthatx<r<y.

17. If S is a nonempty subset of R that is bounded above and a € R, show that

sup(a+S)=a+supS,wherea+S={[a+Xx:xe S}

18. Using the definition of the limit of a sequence, prove that Iim(px': P 1] 0.

19. Prove that the unit interval [0, 1] is not countable.

20. If ¢ > 0, prove that lim [c"n) =

21. If X = (x,), Y = (y,) and Z = (z,,) are sequences of real numbers such that
X, € ¥, = Z, for all n € N and that lim (x;,) = lim (z,), prove that Y = (y,) is
convergent and lim(x,,) = lim(y,) = lim(z,).

P
22. If (x,,) is a sequence of positive real numbers such that L = lim| %J exists
L

and L < 1, then prove that the sequence (x,) converges to zero.

23. Suppase a = E and a > 0. Construct a sequence (s.) of real numbers that
converges to Ja .
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24. If X = (x,) is a sequence of real numbers, prove that there is a subsequence of
X that is monotone.

-
25. Prove that the series — s convergent.
=

26. If a series Y, is convergent, prove that any series obtained from it by grouping
terms is also convergent and to the same value.

SECTION - D

Answer any 2 questions out of 4 questions. Each question carries 6 marks. (2x6=12)

27. Given that S is a subset of & that contains at least two points and has the
property : if x, y € S and x <y, then [x, y] = S. Then prove that S is an interval.

28. Let X = (x.) be a sequence of real numbers. Then the following are equivalent.
i) The sequence X = (x,,) does not converge to x & K.
i) There exists an £, > 0 such that for any k = 1, there exists n, = N such
that ny > k and [th -2,
i) There exists ane,>0and a subsequence X' = (xn‘ } of X such that
X, —X| =€, forallk e N.

29. If 1 = [a, b] is a closed bounded interval and f : | —» R is continuous on |. prove
that f has an absolute maximum and absolute minimum on |.

30. Let | be a closed bounded interval and f : | = R is continuous on |. Then prove
that f is uniformly continuous on |.




