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FPart A
Answer any ten questions.

Each guesiion carries 2 marks.

1.  Prove that If A is infinite and B is finite, then A — B is infinite?

1
It L = 0 prove that there existan iy = N such that0 <« — < {
; iy

4. Define various types of intervals with proper examples?

5. Prove that a sequence in R can have at most one limit point.

A

6. Find lim( &1 2).

me -1

7. LetX=(2,4,6..2n.)andY=(1,3,2,..., 1 ) FindX-YandX¥.

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

Explain.

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

10. State Integral Test.
11. Define an Altemating Series. Give an example.

12. Define the limit of a funclion f at ¢, Where f: 4 — % and ¢ is a cluster point of 4.
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Part B
Answer any six questions.

Each gquestion carres § marks.

Let S be a non empty subset of real numbers which is bounded above .Define
a+S=1{a+s:s¢c 8}, Provethat Sup(a+ §) =a+ Sup§

Using Cantor's diagonal argument, prove that the unit interval [0, ]] is not countable?

Let X = (x,,) be a sequence that converges to x. Frove that the sequence of absclute

values (|xp]) converges to |x|.

Prove that for any real number a > 0, there exists a sequence (s,) of real numbers that
converges to /a.

L ot X = (x,,) be the sequence defined as x4 = 1, x3 = 2and x, = J—H»Eh for n > 2.
5 .

Prove that lim X = 3

Show that if a series contans only a finite number of negative terms, then it is absolutely

convergent.

fn+1)"

Test the convergence and absolute convergence of the series whose nth term is

1
(&7 +1)

Evaluate the one-sided limits of the function h(z) glxr=0

Give an example of a function that has a right-hand limit but not a left-hand limit at a

- point.

(6x5=30})
Part C
Answer any fwo guUestions,

Eack question carmies 15 marks.

Prove that the set of all real numbers is a complete ordered field?

(a) State and prove Monotone Convergence Theorem.
(b} Let xq = 2 and Xp1 = 2 + 5. Prove that lim{xs) = 1+ V2.

(a) State and prove Comparison Test for the convergence of series. (b) Discuss the

convergence of

sl
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25. (a)let AC Z f: A — Handletc € # be acluster pointof A. ffa < f(z) < bfor
allz &€ Ax = ¢ and if lim f exists, Then prove thate < lim f < b.

Hi T e
(b) Check whether the following limits exist or not. Give explanations

(1) liné(ﬁ%ﬁ) (2) hﬂé(igm(ij}

{2x15=30)
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