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1. Answeranytenparts - .. 1x10=10

(@) Is every point in Ia hmlt po1nt of IN Q2

: x? —x+1
: d im ————
®) Fin ltm, 1

(©) Let f (x).'=' sgh(x) Write 'the limits .
Jim, /() and lim f(x) '

x—-0*

Contd.



———.

(d) Let p:R —>R be the polynomial () “A rational function Is continuous at

- ~_every real number for which it is
function ¢

| 2 9 2
d x4y ax+ag defined.” Is it true or false :
e x + a -1
p(x): = X" +

if a,, >0, then jlmn P(-’C)= ? () “Let f g be defined on R and let ccp .
don (0, ) to R | ' lim f(x)=b and g ig continuous
be defined on (0, « i ‘
(e) Let f . : |
Then the statement ok, : at b, then ){l—?i (g- F)(x)= g(b).” Write
« 1s x) =L if and only 1 . .
il—ﬁ f( ) : whether this statement is correct or net,
=17 is true or false. _ _
tim f)=1"1s .
2 0N (k) The functions f(x)=x and g(x) = sinx
(il Let AcR andlet fi, f5, ... , f,, be are. uniformly continuogs on R. Is fg
function on A to R, and let ¢ be a ‘ uniformly continuous on R 2 If not, give
A lim f.(x)=L,, the reason.
cluster point of A. If lim f :
R o ‘ () A continuous periodic function on R is
¥ 0 _> | bounded and R
then lim(f;. f5- "-'--"fn)“ T 0 9B
xX—C 2 :

(Fill in the blank)

1 3 ; i . : : ;
(g) s the function f(x)=— continuous (m) “The derivative of an odd function is an
} X €ven function.” Write true or false,
on A={xeR:x>0}? :
L SR s (n) Write the derivative of the function
i he points of continui y
,(h) Write t

. ' f(x):]xl for x 2.
function f(x)= |x]|. :
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(o) Iffis dlfferentlable on [a, b] and g is.
a function defined on [a, b] such that
g(x)=kx- f(x) for xe[q, b].If
f'(@)<k< f'(b), then find. g'(c).

(v) “Suppose f:[0,2]>R is continuous
- on [0 2 ] and d1fferent1able on (0,2),
with f(0)=0, f(2)=1.If there exists

ce(0,2), thenf(c)__ ’131ttrue or

false ?

. 2 .
X +x
: im
(@ F}nd x>0 'sin2x” -

8x?+1 has
Jtwo roots in [0, 1].” Write true or false.

"(r) “The fgnc’uon f(x) =8x3 -

2.  Answer anyﬁvepaftS‘ | 2x5 10 |

(@) Use the definition of limit to show that
tim (x4 4x)=12,

x>0

(b) Find fim xszn( ) (x:/:.O)
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@
- a'right-hand limit but not a.left-hand

@

(e)

@

Give an example of a function that has
hmlt at a point.
Deﬂne : g:IR—)IR{ by

2x for xeQ =

x+3 for Xe Qe

g(X) {

Find all pomts at Wthh g is continuous.

Show that V.the. -,s;ne ’“function is '

continuous on R.

" Show that the function f(x)=l is
, , "

uniformly continuous on [q, « ], where
a>0.

Using the mean value theorem, show
that - ' .

X1 In(x)<x-1 for x>1.
x .

h) ‘Show that f(x) x%’, xe]R, is not

dlfferentlable at x=0.
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(i)'

-0

' Answer any four parts

: (a) Prove that a number ceR
_point of a subset A of R if and only if |

1))

Find  lim f(x).

x>0

| State Darboﬁk’s theorem.

5x4=20

is a cluster

- there exists a sequence (x,) in A such

. that’{z_zzoxn_c and x, #c forallneN.

(b)

()

(d}

“in R such that
- continuoysg atc,

‘State and prove squeeze theorem.

~Let AcR, let fand g be functions on A

to R, and let fand gbe contxnuous ata
Point cin A. Prove that f-gand fg are
continuous at c, ‘

Give an example of functions f and g
that are both d1scont1nuous at a point ¢

f+g and fg are
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(e)

(9

()

Answer any four parts :

. 1 x'

If f: A>R is a Lipschitz .func‘tion,
then prove that fis uniformly continuous
onA.

Determine where the funetion

f(x)-IXI+Ix 1y
from R to R is dlfferentlable and find
the denvatlve

X X

Determine whether or not x=0'j is a
point of relatlve extremum of the
function f(x)=x>+2.

10><4“40

(a) Let fiA-R and let ¢ be a cluster
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point of A. Prove that the following are
equlvalertt

@ bmf)=L
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(u) G1ven any e-neighbourhood V (L) of
L, there. exists a J-neighbourhood

- Vs(c) of ¢ such that if x#c isany"
point V, (c) NA, then f(x) belongs
toV, (L) |

() () Find.iim “.*2"“’“3"
IR x-0 X +2x3

, Where

(i) Prove that lzm cos( ) does not exist

-.but Jfzmox cos(;)=0, S 6 .

1

(o) '(i.) Let f(x)=e* for x£0. .S~how that

lim f(x) does not exist in R but

lsz(x) S 5"5

x>0~

) Let f:RoR be such that
f(x+y) f)+ fy) for all x, y

in R. Suppose that lim f (x)=L .

ex1sts Show that j _ 0 and then

brove that f hag 4 limit at every
_point cin IR S
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(e)

() Letf:R—->R Vbe a function deﬁned
by 4 . ‘
: 1 if x is rational
£e=,
Show that f is not continuous at |
any point of R. -5

0 if x is irrational

(ii) Pfove that every polynomial

- function is continuwouson R. 5 -

Let AcR, let f:A—> R, and let | f|
be defined by | f | (x)=| f(x)| for xc A.

“Also let f(x)>0 for all xeA and et

JF. be defined by (\/7 )(x)= fx) for

x € A. Prove that if fis continuous at a

-point c in A, then | f| and J_ are

continuous at c. ' 5+5=10

() State and prove  Bolzano’s
intermediate value theqrem. : ’

(i) Let Abea closed bounded interval .
: and let f: A R iscontinuous on -

A. Prove that f is uniformly
contlnuous on A. S
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S (gj Let Ac R be an interval, let ¢ € A, and
let f:A5 R and g:A= R be
functions differentiable at ¢, Prove. that

() thefunction f+g is d1fferent1able
- atcand

X '(f+g)'(c)=f'(c)+gr(c)‘ s

e

(i) if 9’(0);"E 0, then the functlon '7 .

L is dlfferentlable atc and

( )@ £E)g(0)- 1) g/

(g (©))?

S

- (h). State and prove Rolle’s theorem, lee the

geometrical 1nterpretat10n of the
theoremT - (2+5)+3=10

). () Use Tayl_or’s theorem with n =9 to

- approximate 31+ x, x> -1. -5'-

(@ If - f(x)=e*, show . that the
remainder term'in Taylor’s theorem
converges tozeroas n - o for each

- fixed x0 and x. '5
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() Find the limits : - 5+5=1,0 ‘

o lim xS"
(l) x—->0* ,
i 1ANX
(i) UZ— secx
) x-)‘_2_
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