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The figures in the right-hand margin indicate marks.
Symbols and notations have their usual meanings.

1. Answer any ten questicns- ‘ | 2x10_20 '
‘ a)‘ Prove that the sequence { } where p>0,is a
| null sequence

b) State Cauchy general prmmple of converges of
 a series.

. ¢) State Leibnitz’s Test on nltemating-series.. o
d). Show that the series Yo is conditionally

convergent where Up = (-)r =

2n-3
e) Determine the radius -of convergence of the *

. . (_1 n 1
power series Z;',"=1$x".

[Turn over]



g_)-: ,

. h)

: - n
Show that the series Zn=157 converges.
Prove that if a series Yu, converges, then

lim u, = 0."

n—00

Show that‘ the series :—3+$+é+ e 1S

‘convergent.

1))

State Bolzano-Weierstrass theorem for sets.

" Test for the convergence of the sequence {x },

,wherexn—1+ -+ 3 + +—,nEN

k)

.
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Define “condmonal convergence” with an

example

Write the completeness propertres of the
system R of real numbers.

'Using Cauchy's General Principle for

convergence show that harmoni'c series

Zun=2——1+ +3 1y + + .. does not.

converge.

With suitable examples show that the union of |

an arbitrary famin of closed sets may or may
not be a closed set.

If Ean be a posltlve convergent series, then
prove that ¥ a2 also converges

(2)

3. Answer any two que
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2. Answer any four questions: - - 5%4=20
| a) Prove thatifa sequénce {if"} of real numbers is
monotonic increasing and bounded above, then
it converges fo its exact upper bound:
b) Find the interval of convergence of the power
 series 10x + r_’gj_xz "’%’.‘3 + ot l:,—nx" +oo
¢) Prove that if Sisa closed subset of R‘ then its
| compliment 5° isopen in R.- .
d) - State and prove Comparrson test for an mﬁmte
- series of positive terms. ‘
e) State and proveAr chimedean property of the set
of real numbers &
f-) ‘Fmd the. mterval of convergence “of the power.

+ =+ . OO

series x+ ;‘;3 +3107 = o

g) Show that the p-Sel'leS s — Is convergent if

| p > 1. ’ K .
stions: : 10 XZ=20

-1
2 i) Show that the power‘serres of tan x is
_givenby
el s s :
an-1% =x—§3—+"?—§+ w®(1<x < 1)

A Ve r_ 1.1 1,
Hence derive that To1-l4l-ly e

s (3): - ~ [Turn over]
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-Show that

=1 |
| (5+2)+3
Let {x} be a sequence,of positive real

1
r]ul-rpro}o (,/-z— n 5 w/n5+n

numbers ‘ defined by

Xne1 =7+ 2% ,' n eN and = V7.
“Show that the sequence {x_} converges to
© a rea] root of the quadratic equation.

x2 — x— 7 = 0. Find also the limit of the

sequence. o

Show that {-———5] is a null sequence
(5+2)+3 |

~ Prove that every convergent sequence is . .
bounded. s the converse of this theorem

t;'ue?_ Justify your answer.

| State and prove Sandwich theorem on
. sequence, : - (3+2)+5

Prove that the sequence {x } defined by

. x%=+v6 . and xpy =J6+Xxzfornz1,

converges to 3.

Show that lim n =1 by usmg Cauchy's

* second theorem on limit and hence show

that m&n(l +22 3+ +nn) = 1.
' 5+(3+2)

(4)




