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1. (a) (i) For any pair of real numbers x and y, prove that

x| = I < x -y (3)
(ii) Determine the set A = { x :[x=7| =[2x+§|}. (4.5)
(b) State and prove Archimedean property of real numbers. (7.5)

(c) Find the least upper bound (l.u.b.) and greatest lower bound (g.1.b.) of each
of the following sets :

0 A={n—r_:_—]:neN}-.
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) B={x:xe(-32)}.
() C= {-:; ne N} . (7.5)

2. (a) Define a convergent sequence of real numbers and prove that every convergent
sequence is bounded. Is the converse true ? Justify. (7.5)

(b) Find the limit of cach of the following sequences {x }, where

(6-n)’

(i+6n)"

() %=

V2n? +1

i) X, = .
® 3n’+1
. 3n-TVn
(i) x,= - . (7.5)
(c) Define a Cauchy sequence. Prove that the sequence {x }, where
1 1
X,=l+-+—-+ ..+
3 5 2n-1
is not a Cauchy sequence. (7.5)

3. (a) Define continuity of a function at a point. Examine the continuity of the
function

—x? ,if x<0
f(x) ={5x-4 ,if 0<x<I
4x? -3x ,if l<x<2

at x=0,1. ' (7.5)
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State Lagra}\ge’s Mean Value theorem and verify, it for

f(x) = x(x = 1)(x = 2)

I .
in | 0,— 1. .
in [ 2] | (7.5)
Find the Maclaurin series expansion for the function

f(x) = cos(2x). _ (7.5)

N .
Prove that the series Z-—; is convergent for p> 1 and divergent for

psl. (7.5)
State limit comparison test and hence, check the convergence of the
series
i n+l .
n’+n+l’ (7.3)

Define uniform convergence of the series of the function. Check the uniform
convergence for the following series of the functions :

O X5 on L1

k=1

(ii) z( ) on [-2,2]. (7.5)

Show that the sequence of function {f } defined by

f(x)-—

l-l-nx

_converges uniformlyonR. .= _ (7.5)

P.T.O.



2436 4

(c) Find the local maxima and local minima of the function
f(x} = 5x*+ 2x? - 3x

on R. | (7.5)
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