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3.1 Choose the correct option in the following questions, mention [10]
the correct option in the answerbook.
(1) In (0,7/2), the function C(x) is
(a) strictly decreasing (b) strictly increasing (c) stationary (d) none
(2) The supremum of the set {1+ (-1t neN}is
(a) O (b) 1 (c) 2 (d) not exists
(3) The set {1,-1, 15,—#%.,%; —3, o} I8
(a) open and closed seb (b} open set (c) closed set  (d) neither
open nor closed
(4) The field which does not have the least upper bound property is ...
(@) N mz - (©Q (@) R
(5) The derived set of a set i5....
(a) open and closed set (b) not open set (c) closed set (d) open
but not closed
(6) Bvery uniformly continuous function 18....
(a) continuous (b) not continuous {c) unbounded (d) none
(7) A function { is said to have & dicontinuity of the first kind from right at @ = ¢
if...
(a) lim flz) #. (¢) (b) lim f(z) and lgn+ f(z) cxists but not equal
- L—c

T—C f i (A
(c) lin f (x)+# f(c)  {d) None
fik 14 .
(8) The Set U(5 1 — Lyis |
ooy Boy @by @D
(9) The continuous function on closed interval is.....
~ (a) not bounded (b) open seb (¢) bounded (d) none
(10) If f'(¢) <0, then function fis..... at ¢ :
() pot derivable  (b) increasing  (c) descreasing (d) none of these.

Q.2 Attempt any ten in short: _ (20}
(1) Is every continuous function derivable? Justify your answer.

(2) Find the supremum and the infimum of a set {1+ t;ll—)f :n € N}

(3) Prove that supremun of a set S of numbers, if it exists, is unique.  [PTO)

(4) Let m = inf (S), where 5'1s & bounded set. Show that m € closure of S.

CoTo)
(D



(5) Prove that L{ab) = L{u} + L{b).
(

6) Prove that the superset of g ncighbourhood{nbe 1) of a point 2 is also a nbd
of z.

(7) X £ is derivable at point ¢ then, show that function 1/f derivable at, point ¢,

where f(c) # 0.
{8) In usual hotations, prove that lim (f — Qz)=1-m.
(

E—a
9) Prove that limit of 4 function is unique, if exists.

(10) Is (SNTY = ST ? Justify your answer,
(1

(12) Show that the supremum of a bounded non-empty set S, when not 4 member
of S, is & limit point of .S,

1) Prove that o = q.q.q. @ (n times),
)

Q.3(a) Prove that the set of rational numbers is not order complete. [6]
(b) If @ be a positive real number and b any real number then there [4]
eXists a positive integer n such that ng > b,
OR
Q-3{c) In usual notations, prove that E{z) = e forall 2 € R, 6]
(d} Show that there is no rational number whose square is 5. [4]
Q.4(a) State and Prove Bolzano-Weierstrass theorem for a, set. 5]
(b) Show that CVEry open set is a union of open intervals, 5]
| OR
Q.4(c) Prove that there exists 4 POsitive number 7 such that Cln/2)=0 5]
and C(x) > 0 for 0 < T < 7/2.
(d) Show that a set is closed iff its complement is open, -~ {5]
. e f ! .
Q.5(a} In usual notations, prove that lim { £ (z) = o provided m 5 0, (5]
| | Ta \ g m, _
(b) If a function f is continuoyg on {a,4] and f(a) # J(b), then 5]
PIOVG that it assume every value between fla) and f {b).
' OR o _
Q.5(c) Show that a function [+ 1e,0] = R is continuous at point ¢ of [a, ] 5]
iff hm ¢ =c= lim f(cn) = f{c).
n-oc
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{d) Examine the function for continuity at = 0,1 and 2. Also discuss the
kind of discontinuity where f(z) defined on R by

—, ifz <0

sp—4, if0<x<l

42— 3z, 1<a<2

3 -+ 4, ifa>2

flz) =
Q.6(a) Show that 2 function which is continuous on a closed interval is
uniformly continuous on that interval.
(b) Show that log{l -+ x) Yies between 77 and z for all x> 0.

OR
Q.6(c) State and prove Darboux’s theorem for derivable function.

H{d) Define uniform continuity. Prove that the function 2* is uniformly continuous

on [—1,1].
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