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full marks for the questions.

1. Answer the following questions as directed :
1x10=10

(@) If S={i:neN}, then find the value
n

of inf S.

(b) “The unit interval [0,1] is uncountable.”
(State True or False)

(c) State Bolzano’s Intermediate Value
theorem.
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(d) Give an example of a bounded
sequence that is not a Cauchy
sequence.

(e) “.Ev.ery bounded sequence with a unique
limit point is convergent.”

(State True or False)

(f) Give an example of a set which is not
bounded above.

(g) For what value of ¢, Qﬁ[n log Un J: /]

n+l

converges where Y u, is a positive term
series.

(h) Define an alternating series.

(i) “Every absolutely convergent series is
convergent.” (State True or False)

() What is the value of {lim[1+_1.)
* =0 n .

Answer the following questions: 2x5=10
(@) If S={1—(—1)“ /n:neN}, find inf S.

(b) . Prove that lim (1 / (n® +1))=0.
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(c) Examine the sequence [1, %, 3,-1:, ] is
convergent or divergent.

(d) Define Cauchy sequence.

(e) 1f a,beR, then show that g*>+p® =0
if and only if a=0 and b= 0.

Answer any four questions: 5x4=20

(@) Show that the set S of real number is
bounded iff there exists a real number

G >0 such that |x|<G, VxeS.

(b) Prove that if I =[a,,b,,nelN is a
nested sequence of closed, bounded

intervals such that the lengths b, —a,
of I satisfy inf {b,-a,:neN}=0,
then the number & contained in I, for
all neN.

(c) Prove that a sequence in R can have at
most one limit.

(d) Prove that if X =(x,) is a convergent
sequence of real numbers and if x, 20,

for all ne N, then x=Ilim(x,)20.
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: : -1 .
(e) Examine the series E— is not
n=1n

convergent.

(i Prove that if ) u, is a positive term

1
series, such that ii_r;}o(un )* =4, then the
series
(i) converges, if £<1;

(i) diverges, if £>1.

4. Answer the following questions: 10x4=40

(@) State and Prove Bolzano-Weierstrass
Theorem.

Or

Test for convergence of the series whose

1
nth term is {(rf +1)3 —n} !

(b) Show that Z—lp- converges for p>1
n=111

and diverges for 0< p<1.
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Or

(i) Show that the series

Lyl [_1_]
(log2)? (log3)” (logn)®

diverges for p>0. 5

(i) For real number x,a,&>0, show
that

() |x|lces>-—&s<x<¢

(i) |x-alkea-e<x<a+te
S

(c) If {a,} and {b,} are bounded
sequences, then

() lima, +limb, <lim(a,+b,)

(i) lima, +limb, <lim(a,+b,)
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Or (ii) Show that

Test the convergence of the
1
series ZW 'S

Test the convergence of the
series

E+(1+o:) (l+a)(2+a)+

B (1+p) [1+B)2+p)

o) (33 e e
e [ ) () )
1 2 3 3* 3

Show that the sequence

a.a =%{an +ai},n21 and g, >0

converges to 3. 5}

n

Or

Show that for any fixed value of

] > Sinnx
x the series E 2 1S
n=1 n
convergent. 5
6
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i (n-1)!

where | x|<1 and m is any real

number. S
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