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Attempt any two parts from each question.
All questions are compulsory.
1 (@) If A is a set with m elements and B is a set with n elements and if A N B = ¢ then
show that A U B has m + n elements. 5
(b) Determine the set :
A={xeR:2x+1<1} 5
x+2
(c) Leta € R show that the intersection and the union of any twoi neighbourhoods of a

are again neighbourhoods of a. 5
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(a) Show that there exist a positive real number x such that x? = 2. 5

(b) Show that :

Sup{l—l:ne'N}:l. 5
n
(¢) Define limit point of a set. Find limit poinfs of [0, 1]. 5

(@ () Define the convergence of sequence (x, ) of real numbers and show that limit of

a sequence is unique. 2.5

(i) Show that :
lim(n)n =1

and hence find :

1

1im(JE Jor. | 5

() (i) Show that :

n

(i) Supposg (x,) is a sequence of positive real numbers such that :

If I <1, then show .t'hat (x,) converges and lim x, = 0. 5
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State Monotone Convergence Theorem for Sequences. 2.5

Show that the sequence (x,), where x; = 2 and

Xp 41 :1+\/xn—l

for n € N is a decreasing sequence bounded below by 2. Find the limit. 5

Determine the limit of the sequence :

1 n
n

Suppose that x, > 0 for all » € N and

exists. Show that the sequence (x,) converges.: 5

State Bolzano-Weierstrass Theorem for sequences. Give an example of an unbounded

sequence that has a convergent subsequence. 2.5

If x; < x, are arbitrary real numbers and

Xn :%(xn—l + X —2) for n > 2.

Show that the sequence (x,) is convergent. Find its limit. 5

P.T.O.
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(/) Show that the sequence :

1 1 1 .
I+ —+—=+—=+.... —
20 31 41 n!
is a Cauchy sequence. 2.5

(i) Show that every Cauchy sequence is bounded. Is the converse true ? Justify

your answer. h)

Define the convergence of the series :

Show that the series :

converges and its sum is equal to o 6

Examine for convergence the series :

(i) 2 ne "

n=1

oo 2

n
@ X G 6

n=1
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Show that the series :

— 1
—p20
n=2 n(logn)p

converges if and only if p > 1. 6

Show that every absolutely convergent series is convergent. Is the converse true ?

Justify your answer. 6.5

Test the convergence of the series :

nv _ (_1)n +1

5 (1)
O X el

- 1
(i) n§2 (log n)n ) 6.5

State the ratio test for the series of real numbers giving examples where the test fails.

Further examine for convergence the series :

oo 27! -1
El 3'1 + 1' 6.5
5 5,700
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