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Fart A

Answer any ten questions.

Each question carries 2 marks.

1. Prove thatif A is 2 set with m elements and B is a set with n elemnents, Than
A U B has m -+ n elements?

2. Powthata.a=a — a=00ora=17%

1
if £ > () prove that there existan ny € N suchthatl < — < ¢
| i
4. Define pericdic and terminating decimals? is every rational terminating? Justify?
5. Prove that the sequence {0,2,0,2,0.2,...) does not converge.

B it X~ {mﬂ) is a sequence of real numbers, (a,) is a sequence of positive real numbers
such that lim(a,) = G and if for some positive constant C > 0 and m € N we have
len — x| < Cay, forevery n >m, then prove that lim(x,) = x.

=4

LetX=(2.4.6...2n.)andY=(L,5,%,..., %, ...} Find X +Yand X.Y.
8 \Write a short noete on Euler number.

9.  Let (xy) and (y,) be two sequences of real numbers and suppose that X, = yn foralin,
Prove that if im y, = -co then tim x;, = -co.

10. State the root test for the absolute convergence of a series in R.

1. State Abal's test for the convergence of series.
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Let A be a set consisting of all rational numbers in [0, 1]. Then what are the cluster
paints of A.
{10%2=20)
PartB
Answer any six questions.

Each question carries § marks.

Prove the following, Foralla, b & B
{a)la+bl < |a| + |bl
(0} |la] — [bi] < |a — bl
©) Ja—b < lal + b

if Iy, = {Gn, be], ™ € N be a nested sequence of closad, bounded intervais such that
the lengths by — an, of I, satisfy Inf{b, — a, : n € N} = 0 , then Prove that the
number 1 contaihed in I, ¥ n is unique?

Let X = (%)} be a sequence of non-negative real numbers. Prove that the seguence

[,p‘:cn | of positive square roats converges o 4/ .

State and prove Monotone Subsequence Theorem.
State and prove Cauchy Convergence Criterion.

Prove that if E xy, i3 convergent, then any series obtained from it by grouping the terms
is also convergent.

#"

Discuss the convergence of the series whose nth term is e
BE

Let f: A -+ % and let ¢ € & be a cluster point of A If }:m:: f exists, Prove that
HE

fim | f| = | Bm f1.

st |f| | < f1

Give an example of & funclion that has a left-hand iimit but not a right-hand limit at a
point.
{Bx5=30)
PantC
Answer any two questons.

Each question carmies 18 marks,

Frova that there exist a real number & such that 22 =27

{a) State and prove Monotone Convergence Theorem.
(b} Let £ = {z,} be the sequence defined as 2y =1 and Z,.4 = 4/ Zzy forevery n. Show

that lim{z,) = 2.
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{a) State and prove Comparison Test for the convergence of series. (b) Discuss the
convergence of

a Em 2l
i n* |

— 50 L

j 1 n!

@) Let AC R, f,g: A— & andlete € # be acluster point of A, Suppose that
f(z) < glz) foraliz € A z # ¢, Then prove the following

« lflim f = oo, then lim g = co.
e T—+C
o Iflim g = —oo then lim f = —00.
T L
(b} Give an example of a function that has a lefi-hand limit but not a right-hand limit at a

point,
{6} Evaiuate the limit or show that it do not exist " ].Ln:1| ﬁ where ¢ # 1.
E—+]

{2=15=30)
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