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Part &
Answer any ten questions.

Each question carries 2 marks.

1. Define finite and infinite sets with proper examples?

2. Define € neighbourhood of a point? If x belongs to Ve(a) for all € > 0 then prove that

x— a7
3. Define supremum, infemum of sets? What is the supremum and infemum of the set

1
A={—:neN}?
I }
4. Define rational numbers in terms of the decimal expansion? Find the decimal
2
representation of — ? ir

5. Find lim(-2%).

6. IfX=(x,) is a convergent sequence of real numbers such that x, = 0 for every n, then

prove that x = lim(x,) >0.

7. Prove that lz’m(n_f:l) =1
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Use the recurrance relation of n term of a sequence that converges to v/a to find the

value of \/é correct to 4 decimal places.

Let {xn)- and (y,) be two sequences of real numbers and suppose that x, < y, for all n.

Prove that if lim x,, = +oc then lim y,, = +00.

Show that the series & ij =

5 Is convergent.

Establish the convergence or divergence of the series z m

Show that lim 2 = ¢® foranyc € Z.

E£—c
(10x2=20)
Part B
Answer any six questions.

Each question carries § marks.

Prove that If A, B are bounded sets then Sup (4 + B) = Sup A + Sup B where
A+B={a+b:ac A be B}

if I, = [@n, by],m € N be a nested sequence of closed, bounded intervals such that the
lengths b, — a,, of I, satisfy Inf{b, — a, : n € N} = 0, then Prove that the
number 7 contained in I, V n is unique?

Prove that the m-tail of a sequence converges if and only if the sequence converges.
State and prove Bolzano-Weierstrass Thearem,

State and prove Cauchy Convergence Criterion.

Give an example of a convergent series Ya,, so that £a2 is not convergent.

State and prove Alternating Series Test.

1

Evaluate the one-sided limits of the function h(z) = —; atz = 0.

(e=+1)

Let AC R, f,g9: A— Z, c € Z beacluster point of A. If f(z) < g(z) for all
x € A,z # ¢ Then prove the following

(a) If im f = oo, then lim g = o0.

T—C T—C
(b} If lim g = —o0, then lim f = —oc.
= T

{6x5=30)
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Part C
Answer any two questions.

Each question carries 15 marks.

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

(a) State and prove Monotone Convergence Theorem,
(b) Let Z = (z;,) be the sequence defined as z; = 1 and z,,.1 = /22, forevery n. Show that

lim(z,) = 2.
Test the convergence and absolute convergence of the following series,

_1)n+l

oc |
i El (n+1)

2. Whose nth term is o B

(n+1)"*

(@) Let ACZ, f: A— Zandletc € Z be acluster pointof A. Ifa < f(z) < bfor
alz € Az # ¢, and if lim f exists, Then prove thata < lim f < &.
L—rC

e
(b) Check whether the following limits exist or not. Give explanations
1) lim cos(X) ~ (2) lim zeos(:
().'r:—ND (a:) ():r—>0 (T)

(2x15=30)
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