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Q.1 Choose the correct option for each of the following. [10]

{1}Which of the following is not an ordered field ?
(a) Q (b} R {c} € ({d) noneofthese
{2) The greatest number of a set ,if exists is ....
(a) the supremum of the set (b) infimum of the set
{c) not unique (d) noﬁe
{3) The supremum of {%/ ne€N } is ...
(ay O (b} 1 {c) 2 {d} none
(4) In (0, —273) function S{x) is ....
(@) strictly increasing (b} strictly decreasing
{c) stationary {d) none
(5) The derived set of iO,l}' i5....
(a}0,1] (b) (0,11 (<} [0,1) {d}{G,)
(6} The interiorof Z is

{a) N (b) Z o) & (d} R

i

(7} ¥ xl-iina‘ f(x) exists but f{a) is not defined then fis said to have a

discontinuity of ....
(a) first type {b) second type

{c}) removable type {d} first type from left

@_ (0T0)




{8} The continuous function on closed interval is ....
{a) not bounded {b) open set
(c}) bounded (d} hone
{9) The condition that fis strictly decreasing atcis .....
(a)f'lc)< O | {b) f'{c}>0
(c} f'(c)= 0 {(d) none
{10) Which of the following functions is not derivable at 0?
(a} [x} {b) sinx {c) cosx (d) tanx
Q.2 Attempt any Ten.

(1) Define : A Complete Ordered Field.

(2) Prove that supremum of a set S of numbers,if it exists ,is unigue.

(3) Find the g.l.b and L.u.b of {1 -+ ;15/ neN } if they exist.

{4) Prove that every open interval is an open set.
(5)-Define: An interior point of a set.

(6) Porve that C(-x) = C(x} ,V x € R.

1
. lim ex _. .
7) Find - if it exists.
{7) Fin x>0 1.t s

(8} Define : Limit of a function .
{9) Give an example of a function having discontinuity of first kind
at some point.

x,if0<x <1

(10) Examine whether the function f(x) = {1 if x>1

is différentiable at x = 1 or riot.

{(11) Prove that a ‘functien'which is uniformly continuous on
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an interval is continuous on that iriterval.

{(12) Define derivable function at a point.

" Q.3 (a) Prove that V2 is an irrational number, I5]
{b) In.usual notation, Prove that E{x}) = e*; ¥ x ¢ R. ' (5]

OR
Q.3 {a) State and Prove the Archimedean property of R, : (5]

(b} For all real numbers xand y ,prove that : (1) |x + v| < |x} + |y} [5]

(2} x ¥yl = Ix[ {yl.

Q.4 (a) Prove that C (x +v ) = C(x) Cly) - S(x} S{y). [5]
(b} Prove that a set is closed iff its complement is open. 5]

OR
Q.4 {a} State and Prove Bolzano-Welerstrass theorem for a set. (5]

{b) If S and T are sets of real numbers then Prove that the following

()SCT=8cT @)(SUT)=S'UT". [5]

Q.5 {a) Show that a continuous function on a closed interval [a,b} [5]

attains its bounds at least once in [a,b].

(b} Prove that limit of a function is unique if exists. [5]
OR
Q.5 {a) Prove that a function f : [a, b] =R is continuous at a point ¢ of [5]

e L li
[a.p]iff " co=c = " rle) =f(0).

(b) Let f and g be.two functions defined on some neighborhood [5]
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of point a such that o af(x) a'ndx‘ . ag(x) m, then

lim’" (r 1
prove that ‘o (g) (x) = — m# 0.

Q.6 (a) State and prove Darboux's theorem for derivable function. - {5]
(b) Prove that —— < log(1 + x) < x forallx = 0. 5]

| OR
Q.6 (a) Define Uniformly Continuous function . L o 5]

Prove that the function f(x) = x? is uniformly continuous on [-1,1].
{b) Prove that a function which is derivable at a point is necessarily [5]

continuous at that point .Is the converse true? Justify your answer.
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