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1. Answer any ten parts : 1x10=10

(a) Tsevery pointin I alimit pointof 71N Q ?

2
. A x°—x+1
(b) led Qﬂ, ey

(c) Let f(x)=sgn(x). Write the limits
lim f(x) and lim f(x).
x—0" x—0"

Contd. '



o (d) Let p: IR{—>]R be . the polynomial
. function ‘ -

p(x):=a,x” +a, x"+ +ax+a
if a, >0, then lim p(x)=ﬂp.
'('e) Let fbe defined on (0, ) to R.

Then the statement
o lim f(x) =L ifand only if

lim f( )=1 is true or false.

x— 0t

() Let ACR and let fir fa e s fo BE
. function on A to R, and let ¢ be a
cluster pomt of A. If llm fx (x) L, ,'

,k-l, 2,»....,n, ,
then lim(fy. fo. cooone .f, )=7?
X—>C : .
(9) -Is the function f(x)=  continuous,

on A= {erR x>0}?

(h) Write the points of contmulty of the

- function f(x)= |x|
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m

n).
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bounded and

“A rational function is continuous at .

every real number for which it is -

defined.” Is it true or false ?

“Let f, g be deﬁned on ]R{ and let ce R+

If tm f(x) b and .g'is continuous

. X—=>C

at b, then lzm (g - f )(x) g().” ertet

Whether this statement 1s correct or not.

The functions | f (x)=x and g(x)= sinx
are uniformly continuous on R. Is fg

uniformly-continuous on IR ? If not, give -
the reason. '

A contlnuous perlodlc functlon on Ri is

on IR
{lel in the blank)

“The denvatwe of an odd functlon is an
even functlon Wnte true or false.

Write the derlvatlve of the functlon‘

'f(x)—|x| for x#0.

Coritd. .



: Pl (c) = Give an example of a function that has
(o) If fis differénti able on [q, b] and gis S a right-hand limit but not a left-hand .
, L . . ; . 11m1t ata pomt
a function defined on [q, b] such that
g(x)=kx- f(x) for xe[a, b]. If

(d) Define g ‘R>R by -
f’(a)<k <f’(b)~,vthen find g'(c).

. _ ( ) (2x - for xeQ
. . ' x
(p) “Suppose f [0 2] > R'is contmuous : o 9 x+3 for er°

~..on [0, 2] and differentiable on- (0, 2) Find all pomts at which, ng continuous.
with f(0)=0, f(2)=1.If there exists

(e). Show that the ‘sine’ functlon is

' y ’ 1 » : .
ce(0,2), then f'(c)= 3 Is it true or ‘continuous on R.

' false ?

: R R 1] “Show- that the functionv f(x)=l is
: Pax T . x
(9 Find lim S I
: *=0 sm2x - S , uniformly continuous on [a, ©], where
() “The function f(x) 8x -8x2+1 has S a>0. B
‘two rootsin [0,1] 7 Wnte true or false. " (g} Using the mean value theorem. show
- : e , , ~ that e ’ ~
2. Answer any five parts: . 2x5=10

- - e ﬂ<ln(k)<x—1 for x>1."°
- (@) Use the' definition of limit to show that X ST

' Zirrg(x?+4x)=1_'2.j | |
’fH (h) Show that f(x) x}{’, xelR, is not

(b) F1nd lzm xsm( ) ( x;eO) . - dlfferentlable at x= 0.

x-0

S : ."3(Sem;3]CBCS)MATHCI/G 5 . Contd
3 (Semi-3 /CBCS) MATHC 1/G 4 - ontc

-




. 0

0

3. Answer any four parts

Let f£(x)= In(sinx) -

'ln()

Find lzm ¥ (x)
State Darboux’s theorem.

5><4 20

(a) Prove that a number ¢ eIR{ is a cluster

2
()

pomt of a subset A of R if and only if -

there exists a sequence (x,) in A such

that lim x, —candx #C forallneN
. Moo

State and prove squeeze theorem.

Let A cR, let f and g be functions on A
to R, and let f and g be continuous: at a
point cin A. Prove that f —g and fgare

’ contmuous at C.

@

G1ve an example of functlons f and g :

that are both d1scont1nuous at a poirit ¢

in R such _that . f+g and Jg are
continuous at ¢,
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(9)

M)

Ariswer any four parts :

If f:A>R is a Lipschitz function,

then prove that fis unlformly continuous

" on A.

Determine where the function

fl)=1x|+[x-1]

from R to R is dlfferentlable and ﬁnd

‘the derivative.

x—c

1 X
1+—1 .
Flnd lzm( +x).

Determme Whether or not xX= O 1s a
point of relat1ve extremum of the
function f(x)=x>+2,

10x4=40

(a) Let f: A>R and let c be a cluster

point of A. Prove that the followmg are
'equlvalent B

() . tm f(x)=I?‘
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but lim x cos(%)=0 6
i ‘x—)vO .'

OO
@
CRC)

’ (u)

Given any &-neighbourhood V, (L) of

L, there exists a §-neighbourhood
Vs(c) of ¢ such that if x#c is any
point Vs(c) N A, then f(x) belongs

to Ve(L)"_ . o
o JTeox-1+3x

ind . lim — —, wh
Fde am = 1""‘2’,‘2 . w ere
x>0. ' : 4

Prove that lin% cos (%) does not exist
. P d

1 .
Let f(x)=e* for x#:O Show that

tim f(x) does not exist in R but«

x-» 0t

lsz(x) 0. 5

- x=0"

‘Let f:IR—»]R " be such that

fle+y)=F6)+ ) for all % y
in R. Suppose that Im f (x)=L

exists. Show that I =0 and then
prove that f has a limit at every

point cin R. . 5
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(d)

)

(ii)

Let f 'R - R be a function defined
by S ‘
1if xis rat10nal
f)= {0 if .x is irrational
Show that f is not continuous at .
any pomt of R. S

Prove that every polynomlal
function is continuous on R. S

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 let -

.» Jf be defined by (\/}‘_ ) (x)=4 f(x) for

x € A. Prove that if fis continuous at a

point c in A, then' | f| and |F are

continuous at c.

(i)

State

- 5+5=10

and prove Bolzano’s

 intermediate value theorem.

(i)
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1+4=5
Let Abe a closed bounded interval
andlet f : A— R is continuous on

- A. Prove that f is uniformly

continuous on A. : 5

B |

Contd. : '/



(g) ‘Let A cR be an interval, let ce A, and
let f:A> R .and g:A-> R be
functions differentiable at c. ‘Prove. that

()  the function f +g is differentiable

at cand

(+8Y =7 @re@ - :

) it g(C)¢0 then the functlon V

is differentiable at ¢ and

( } (c) f(c) g(c) f(c)g (C)
: SR 103 ) S

: (h) State and prove Rolle_’s theorem. Give the

geometrical ‘interpretation of .the

theorem. S (2+5)+3 10

6 '(i) Use Taylors theorem with n= 2 to
approx;mate 3\/ l+x, x>-1. .5

) I f)=e*, show that the
remamder term In Taylor s theorem

converges to zero as n - o for each

' ﬁxedxoandx 5
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G). Find the limits Do o 5;5;10

. ‘ llm xsmx
@) x—0*
' . tan x
s 7~ Secx
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