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< 1. Answer any ten parts : - 1x10=10"
(a) Is everypomtm I a limit point of InQ ?

. : : 2
L . . o xX“-x+1
(b) Find Egg x+1 7

(e . Let f(x)= sgn(x). Write the limits
lim f(x) and lir{)l f(x). .
x—0* : x>0~

Contd.



(d) Let p: IR{—)IR be the polynomial

@

' Then the stat'ement :

4(9) |

m

function
p(x)'='a X" +a, 14’6"'1 et ax+ag
if a >0, then lim p(x) ?

x>

Let f be deﬁned on (0, © ) to R.

“ Iim f(x)=L lfandonlylf .

x—no

lim f (—) 17 is true or false

x—0* : .

' LCtAC]R andletfl,fz, ,f be

functlon onA toR,andletc be a
cluster point of A. If lim filx)=L,

x-—>c

k—12 TR (9

X—=>C

'then lzm(f1 Sav o fy)=?

Is the function f(x) :% contiriuous

on A= {xeR: x>0}?

Write the pomts of ‘continuity of the

" function f(x) = |x|
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0

“A rational function is continuous at

every real number for which it is

- defined.” Is.it- true or false? '

o').'

“Let f, ghe defined on R and let ceR.

-If lzm f(x) b - and g is contlnuous v

at b, then llm (g-f)x)= g(b) Wnte'.

- whether thls statement is correct or not.

(k)

" The functions f(x)=x and g(x)= sinx

are uniformly continuous on R. Is fg -

| ﬁn_iformly continuous on R ? If not, give

". the reason.

W

-(m)

(n)

| bounded and

A continuous ‘periodic function on R is .

on R. :
(lel in the blank) :

“The derivative of an odd function is an .
even function.” Write true or false. '

Wr1te the derivative of the functlon -
f(x)-|x| for x # 0.

3 (Sem-3 /CBCS) AT HC /G 3 Contd.



.(o) It f is differentiable on [aq, b] and gis -

a functmn deﬁned on [q, b] such that
.,g(x) kx - f(x) for xela, b]. If
f'(@)<k< f'(b), then find g'(c).
‘(P) .“SUPPOSCA f:[0,2]5 R is cehtmuous
- on[0,2] and differentiable on (0, 2),
with : £(0)=0, S (2) 1. If there exists
ce(0,2), then f’(c)— '
~ false ?

. . N . ‘ .. 2 .
(@  Find - lim 2 *X
: x-0 Sin2x"°

8x +1 has

()  “The function ._f(x)i 8x3
- two roots in [0, 1].” Write true or false,

S 2., Answer any five parts :

(a) .Use the deﬁmtmn of hmlt to show that
lim ( x*+4x)=12,

Fi
fb’ tnd ’Z’%,xsm( ) (x20).
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B

2 Is it true or -

(c) Give an examble of a function that has
a nght-hand limit but not a left-hand
 limit at a pomt

(d) Define g:]R—)]Rby

' hg(x)={2x‘ \

x+3; for xeQ°.

for xeQ

Find all points at which gis continuous.
(e) - Show’ thgt the ‘sine’ function is,

- continuous.on R. -

_ (f) Show that the function f(x)=l is
- ) X )

uniformly continuous on [a, ], where
a>0. '

(g) Using the mean value ‘theorer‘n, show
- that - ~

x-1

<ln(x)<x-1 for x>1.

'(h) Show that f(x)= x%*, xeR, is not
differentiable at x=0.
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0 Let po- .
Find &im f(x).

x->.0%

L.

l () State Darboux’s theofein.

- 3. Ans'werl_anyfourparts: o A_ 5x4=20 R

" (@) Prove that a number: c éR ‘is' a cluster |

point of a subset A of R if and only if
| there exist‘sva sequence (xn) in A subﬁ
that yl;l-?}o X, =c a'nd' X, ¢c forall neN.

| (b) State and prové sqﬁeéze theOrem.

(c) Let AcR,let fand ébe functions Oﬁ A

, - {
ﬁo..ﬂ{{ ) ?J.ld Iet fand g be continuous ata.
‘pomt.cin A. Prove that f-g and fg. are

continuous at ¢,

‘.(d) Give an example of 'functiovns fand g.

that are both discontinuous at a. point ¢

in R such that f+g fg ar
- +g and
- Continuouys at ¢ o 'arc'
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(e) If f : A> R is a Lipschitz function,
then prove that fis uniformly continuous

' on‘A.‘

() Determine where the function
fl)=lx+lx-1]

_from R to-R is differentiable and find

the derivative. .

AR
.. (g) .. Flnd )51_7)7:»0 (14‘;)

'(h) Determine whether or hot x=0 is a
point of relative extremum of the -
function f(x)=x"+2" " ‘

4. Answer any Jour parts B ' 10x4=40

(@) Let f: A >R and let ¢ be a cluster
point of A, Prove that the following are |
equivalent : '

@ lLm fx)=L
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) (i) “Find lim-

~

(i) Givenany e-neighbourhood V,(L) of

'L, there exists a 5-ne1ghbourhood :

|78 (c) of ¢ such that if x # ¢ is any
point V (c) N A, then f (x) belongs
to V, (L)

J1+2x 41+3x

x +2x2
x>0. : .4

(i) Prove that lin% cos(%) does not exist
x-> L ’ -

bu’F ng_r& x cqs(%) =0. _’ 6

1

@ 6) Let f(x)=e* for x=0. Show that
- fim f(x) does not ex18t in R but ‘

x— 0%

lsz(x)=0.  ' . s

' (i) Let f: 1R-—>IR be such that -
- flx+y)= f(x)+f(y) for.all x, y .

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

exists. Show that L =0 and then

prove that f has a.limit at every
point cin R, 5
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, where’

(d) () Letf: R - R be a function defined -

(e)

. by "
1if x is rational .
fl)= {0 if x is 1rratlonal _
Show that f 1s not continuous at ‘
any point of IR ’ | 5 -

(i) Prove that every pélynomial

function is continuouson R. 5

Lét AgR,'let,f:A—)lR;énd let’ |-f| |
be defined by | £ | (X)=| f(x)| for xcA.
Also let f (x)>0 for all xeA and let
Jf be defined by (J_ )(x) V) for
x € A. Prove that if fis continuous ata -
point c in A, then | f| and J— afe

continuous at c.’ . 5+5=10
(/) - () State and prOV.e‘ ‘Bolzano’s
) - intermediate value theorem.
' - 144=5
(@) Let Abe a closed bounded interval
~andlet f: A— R iscontinuous on
A. Prove that f is uniformly
contlnuous on A. 5
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() Findthelimits: - 5+5=10

(g) - Let Ac]R beanlnterval letceA and- [ - ) - ﬁ).' xlir;ax#""
let f:A> R and gA-—>IR{ be S ! .
functions differentiable at c. Prove that . ST  tanx :
| ) the function f + g is differentiable R ‘ @ A xl x secx.
'. atcand . o o T ‘. o ' :2 |

.(Dgfkkfkhdk) s

(ii) 1f g (c) = 0, then the functlon % :

is dlfferentlable at c and

()@)f@ﬂdf@g@ s
A L B
-(h) State and prove Rolle’s theorem. Give the R
- geometrical interpretation of the ’
theorem - {2+5)+3=10

"(i)' (i) Use Taylor’s theorem With n=2to
approx1mate 3,/ 1+ x, x>- 1 S

(i) If f(x) e*, show that the
‘ remainder term in Taylor s theorem
converges to zero as. n — « for each

ﬁxedxoandx o -5 .;;(sem..3/CBCS)MATHC'1/G 15 | 2500
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