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_All questions are compulsory.

(@ LetA cR,f A >R @éce R be avcluster‘pomt of
N
. A. Then prove tha &&\Qcan have only one limit at g 2.

(b) Use the €-8 def nition of the llmlt to prove that

3
J‘h_r)ncx = foranyceR | : 5

() State divergence criterion for limit of a function. Show

that xlino (x + sgn(x)) does not exist. ' 5

P.T.O.
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(@)  Prove that :

| lim :
;o —-— = 00
U) xr—0+ X

(fi) lim 2 e 0.

X — o0 x2

o

(@ LetACR,fg h:A— R and ¢'€ R be a clus
point of A. Iff(x) < g(x) < h(x) for all x € A, x #

‘and if - hm ¥ (x) L = lim h(x) -then' prove th
. . X —>cC X —>C 4
X —>cC

lim g(x)=L.

(b)  State and prove sequential criterion for continuity of

real valued @nction.

g\\
(¢) Let @ function f R — R be defined by
Q
S - ‘
_ 2x : if xisrational -
S S(x) =
x+3 : ifxisirrational

Find all the points at which S is continuous.

(@

Letx — [x] denote the greatest integer function. Determ

the points of 'continuityl of the function Jx) = x — |

x € R.
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(@) Let fbe a continuous real valued function defined on

[a. b]. By assuming that £ is a bounded function show

that /" attains its bounds on [a, bj. _ 5

(b)  State Bolzano’s ‘Intermediate value theorem and show

that the function f(x) = xe&* — 2 has a root ¢ in the

interval [0, 1]. | 5

(© Letf:R —. R is continuous on R and suppose that
f(r) = 0 for every rational nnmbers r. Show that

f@)=0forallxe R - 5

(d)  Define uniform continuity of a function. Prove that if

a function is contlrg&i&s on-a closed and bounded

interval I, then @’s uniformly continuous on I. - 3.
$»

(@)  Show that the function £ (x) = 1/x? is unifbrmly continuous
on A = [0, «[‘but it is not uniformly contifuous on
B =10, cof. I .8

(b)  Determine where the following function f: R — R is
differentiable, £(x) = [x — 1) + |x + 1| | '5-

P.T.O.
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(d)

(@)

(b)

()

(d)

Lt / be defined on an interval | containing the point
hen prove that fis differentiable at ¢ if and only if the;

exists a function ¢ on I that is continuous at ¢ and satisﬁ§ 1

7 ()~ ()= &) (x — ¢) for all x € I. In this case, wf

have ¢(c) = f "(¢). Using the above result ﬁnd the functlo,w
¢ for f(x) = x3, x € R. | i

State and prove Mean Value Theorem.

State Darboux’s theorem.'Suppose that /: {0,2] — R it
continuous on [0; 2] and»diﬂ'érentiable on 0, 2[ and thé
Jaoy=40Q. 5 )= L7 '_= 1. (f) Show that theré exist
¢, € (0, 1) such that '(cl) =(1.'(#i) Show thét theré exist
e, € (1, 2) such that ¥ B (Cz) 0. (zu) Show that there exist:

c € (0, 2)§§§ch tHat f(c) 1/10. dr. & |

é q —D be differentiable on the interval I. The:
prove that f'is increasing on I if and only if f(x) > 0 fo
allcel |
State Taylor’s ' theorem. Use it to prove tha
I — x*/2 < cosx for all x € R.

Find the Taylor series for ¢* and state why it converge

to ¢ for all x € R,
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