Question 1:- Show that limit(x—0) [xsin(1/x)]=0.

Question 2:-If function f :
ction f :1R—>1R and C belongs to 1R be a cluster point then lim (x f(x) = Lif and only if

limx f(x+c) =L .
Questi o = pA A
ion 3:- If f(x) = e~(1/x)—1/e”(1/x)+1 when x #0 and f(x)= 0, when x=0, then check the function

is discontinuous at x=0.
Question 4:-If f(x) = |x| +|x—1], then check the function is continuous at x=0, x=1.

Question 5:-If li An=cA -
im x*n=cAn,n=0,1,2,3,4,5....nthen prove that p(x) is polynomial function of x is

continuous for all Cbelonf tolR.
Question 6:-Let A contains in 1R, let function f:A—1R and let F(x)=0 for all x belon to A; we let Vf be

defined for xeA .

vi(x) = V(f(x))
a.) If fis continuous at ceA, vfis continuous at C.

b.) If fis continuous at A, Vf is continuous on A.
al co-efficient has at least one real root .

Question 7:-Show that every polynomial of odd degree with re
y on every closed and finite interval but

Question 8:-Let f(x)=x"2, xelR, Show that f is uniform continuit

it is not uniform continuity on 1R.
orm continuity on [a,e=), a>0.

Question 9:-Show that f(x)=1/xA2 is unif
Question 10:-Prove that f(x) = sinx"2 is not uniform continuity on [0,00).
ht hand limit but not has left hand limit.

e an example to show the function that has rig

Question 11:-Giv
m,kelN is differentiable.

(x)= [sin x*k]"m,
nd strictly monotone increasing

Question 12:-Prove that h
xA5 +4x +3 .As fis continuous a

Question 13:- Define f:1R—>1R as f(x) =
verse of fA(-1) thatis g exist.

function, Therefore in

- 0 there exist a root of cos(x) =0 and between

stion 14:-Show that between any two roots of sin(x)
(x)=0.

Que
= (0 there exist a root of sin
=1 there exist at least one root of

any two roots of cos(x)

Question 15 show that between any two roots of e/(x)cos(x)
Question 13:-Define f:1-

e (x)sin(x)= 1
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Q1. Usi ol
Using the mathematical induction prove the following:
a) Cos(nn) = (—1)"
b) a™*"=q™ q" wherea€R and m,n €N

Q 2. Supremum of a set if exists, is unique.
Q 3. Let S be any non-empty subset of R. Then an upper bound u of S is the supremum of Sif
and only if for every € > 0 there exists an s, € § such thatu-¢ < s,

Q 4. Let A and B are two non-empty bounded subsets of R and let A + B = {a

beB } Then

1. sup (A +B) sup (A) +sup (B) A %6
2. inf (A +B) inf (A) +inf (B) x
Q 5. Let S be a non-empty bounded subset of R and let a>o%s ber in R and let
=asu®.ln ) = ainf (S)

aS={as:s€S}. then provethat 1. Sup (aS)

Q 6. Let S and T be two non-empty subsets of R suc for eachse Sandte T .

Then prove that sup( S) <inf(T)

Q7. Let S={xeR:x>1}.Show that S has ounds, but has no upper bound. Also

find the inf (S).

Q 8. Find the supremum and umy, of the following sets.

1. S=(0,1] U{3}
2. S=(3,4) izt €

exists , € N such that x < exists X <7, .

Qo. Ifxe R, ﬂ'\:
Q10. Thes al n@mbers N is unbounded.

1. 1 nd gre real numbers with a < b then there exists an irrational number s such

a<s<b.

Q 12. Prove that there exists a positive real numbers u such that u* =2

Q 13 If Sis a non-empty subset of R that contains at least two points and has the property if

abe S,andab<then[a,b]c_:S _Then S is an interval.

4. 1fx,yela b . Then show that |x-y| <b-a

Q1
terval in R. Then show that S T if and only if

Q15 IfS= [x,y]and T = [a, b] are closed in
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as<xandyc<h.
Q 16. Show i
that the sequence of intervals [0,,1/n] forn n e N is nested.
Q17. Letl, = [a - N is '
w= [a, , b,], n € Nisa nested sequence of closed bounded intervals. Then the
intersecti : >se inte is el '
section of all of these intervals is either a closed interval or a single point.

Q 18. Prove that R the set of real numbers is not countable.

Q 19. If S is a non-empty subset of R. Show that S is bounded if and only if there exists a

closed bounded interval Isuch S ¢ L.

Q 20. Every infinite bounded subset of real numbers has a limit point.

Q 21. Give an example of an infinite bounded set which has a limit poift. S
Q 22. Does there exists an infinite unbounded set having a limit poin x

Q 23. A subset A of L is closed if and only if it contain all of ns\n

Q 24. A non-empty bounded closed subset A of I contains i

infimum.

Q 25. The derived set of any set is always clo.

f int noTimit point.

Q 28. Show that the set 0
erived set is an infinite bounded set.

Q 26. Show that lim 1/n =

Q 27. Give examples of sets 4 u@ Al
x%

Q 29. Give an example t who

Q 30. Show that the se u@e ) where x,

limy 00 Xn \;
ergefit sequence of non—negative numbers such that lim x,

Qa1 If (xn)ﬁ

1
+—— converges. Also find
3n 1

IR,
=1+= 5t ceeerenen
AL

=x then

k3
vergent sequence is bounded.

Q very con
) =(-1)" does not converge.

Q 33. Show that the sequence (¥n
x, = 1 when nis even,

Q 34. Prove that the sequence (x,) where x, =0 when n is odd and

does not converge.
es2-2+2+-" oscillates .

) converges if 0 <T <1 and diverges if r 2 1.

Q 35 Show that seri
------ (r>0

Q 36. Show that series 1+ T +r? +
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