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5. (a) State Leibnitz test for convergence of an alternating

. @ n
series of real numbers Zn_l(—l) u,, where

u, > 0.

Apply it to test the convergence and absolute
convergence of the series

]_._._1_..|.,.1.._l_|_...

(b) If Z:_lan is a positive term convergent series,

=} an .
then show that Zn:l? is convergent.

1"Sin nx

‘(¢) Test the convergence of the series ), & = ,

being real.

6. (a) State D’Alembert’s Ratio test for the convergence
of positive term series. Use it to test the

- 2%

p=lgh 1’

convergence of the series Z

(b) Prove that if the series Xu  converges then

lim u, =0. Show by an example that the converse
n—oo

is not true.

(c) State Integral test for the convergence of a positive
term series. Use it to examine the convergence of
w 1

the series Z T
=n®+n
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1. (a) Define supremum and infimum of non-empty
subsets of R. Find sup and inf of the following

sets : *
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@) T={"2nen}
@iy U=1{23.%..2,.}

(b) Define bounded and unbounded subsets of R. Give
two examples of each: -

(i) Bounded above but not bounded below
(i) Bounded below but not bounded above
(iii) Neither bounded above nor bounded below
(iv) Both bounded above and bounded below.

(c) Let A and B be bounded non-empty subsets of R
and let

A+ B={at+b: ae A, beB}.
Show that sup (A + B) = sup A + sup B.

2. (a) Show that Vx,ye R

eyl ol Iy
1He+y| T 1+lx]  1+lyl

(b) Prove that a sequence can not converge to more
than one real number.
*(c) Show that if {x_ } is a convergent sequence and

c e R, then lim cx, = clim x,,.
n—oo n—o
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3. (a) Define the convergence of a sequence {x_ }. Use

it to prove that lim Iwodn _ 3,

n-oo n2+5

(b) Prove that if {a_} is a bounded sequence ad {b_}
converges to 0, then {a b } — 0. Use this result

to prove that lim =22& = Q..

n-owo N

(c) Use Algebra of Limits to find the following limits :

0 Jim (35

) lim 22

n—co 1-n

4. (a) Prove that every convergent sequence is bounded.
Is the converse true? Explain.

(b) For fixed ¢ > 0, prove that lim cl/n = 1.

n—0c0

(c) Consider the sequence {x_} defined inductively by
x,=1 and VneN

Xn+l =—\’4Xn +5 .

Prove that {x_} converges and find its limit.

P.T.O.




