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125 Aﬁéqu the following questions: *1x10=10

(@) Does, limxsin( ). exist?

(b) Define a cluster pbihf of aset ScR.

(o)t “If A Rand ¢7A > R-has-alimit at
-a point. ae R, then ¢ is bounded on
some neighbourhood of a.” Mention the

truth or falsity of this statement.
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-Answer the- following' questions :

)

Give an example of a functionwhich is
dxscontmuous at every point in R.

Is a umformly contmuous function

always continuous ?

Mention the ‘points of ‘discontinuity of

the greate‘:s‘tTihteger fUnchn F(x)=[x].

Is.a functmn continuous at.a point
always d1fferent1able at that pomt?

State .l?ar,boux S ;theoaeaf

1

SnWrite Taylors series! for-a-function i

defined’ on an interval T, about ‘a point

ael.. when f has all orders of:;.

denvatlves at a.

Writé HHE° forrti el motHe [wer

series expansion of cosx.
B2 B 0 Inir ystsiin asriisd  id)

» 2x5=10

Show that fim x3=a3 by usmg the

x—a

‘ g_a definition of limit.
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Prove that'a constant functlon is

' | rcontinuous everywhere.

cugy
‘ estabhsh that lzm x2 sin (%c) n 0.

e
) ‘function f (x) =

goi (3) if

U exists.

(@)

3 (Sem-3/CBCS) MATHC 1/G

~Applying ‘sequential criterion ‘for limit

Frnd the points of d1scont1nu1ty of the
(x=3)(x%+1)
(x+2)(x=-4)"

x
Evaluate the limit, sz f.*_ o i1t

. z/Answer any four parts. of the: following :

5x4=20

if f{D> R and ais a cluster point of
=D, then prove that f can have only one
> Ahrmt at a 1f the hrmt exists.

‘IffI—>l7<? where I=[a,b] be a

- closed bounded interval, is continuous
on. I, then prove that f has an absolute

max1mum and an absolute minimum
on I p S

State’ and prove Bolzano s intermediate
value theorem. *'=7% &1 1 1+4=5
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i (@) IfI'is a closed an

d bounded: interval

and f:I-> R is continuous on I, then
| -../prove that f is uniformly contlnuous

on I

(e}‘ » State Rolle s theorem and prove it.

1+4=5

() Determine whether x=0 is a point of -

relatlve extremum ofothe “function

f(x)—sznx %

i&n"swer:‘anyi four parts of the following
questions : -

12 10x4=40

’(a) Afd= [a, b],2if =1 —)R istcontinuous &
: on Iand if f(a)<0<f(b) or
"x,-:;f (a)>0>f(b) then prove that

'{‘k }

there exists a number c e(a, b) such

f-fthat f(c) o

o

If I =[a, b]'v ,be a ciosed ?‘bounded
interval and f:] - R is

continuous on I, then show. that
fis bounded on I D
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Let P (x) ‘be a polynomial function
of degree n. Prove that

 fm B (2)=Fa), - 5

If a function f is uniformly
continuous on a bounded subset
A of ‘R, ‘then ‘prove that f is
bounded on A. 5

S:howtlAiat the function if: (x)= A

 is uniformly continuous on

I=]1, ).

1If K>0 _and the funct1on

f R—> R satlsﬁes the conchtlon

|f(x)=F(y)IsK|x=y]|, for all
real numbers x and y, then show
that f is continuous at every point
c e R. Further, from it conclude

“that" f(x)=]x] 'is continuous at

every point ceR. . = 4+2=6
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7ii):i:Showicthat- the ) function i f deﬁn ed

" e - 99135b ]
h . uak
Ll }/ 1)
f(x)— ,1f x¢0
e/ +1
( =*() »" ”75"7* , if x 0"
“is chscontmuous atix= 0. 4

+

‘ & ;.’
(e) State Caratheodorys theorem and prove |

ot completely Apply thlS theorem to

v‘show _ that. f(x) 26541 is
d1fferent1ab1e at aeR and that
f(a)=6a2. o 2+4+4=10

' (ﬂ it £ - R'is d1fferent1ab1e on’'the
" Vinterval I ‘then prove that -
) fisincreasing iff' f' (x)=0, \7’xel

fz} flS decreasing iff 1’ (x)<0,vxel.
Hence prove that

is decreasing in the ihterval (1,2).
3%+3%+3=10
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(i) Find the derivative of

(9) : ‘
' f(x)=sinJx using the
definition of derivative. 4
(i) State and prove Cauchy’s Mean
Value Theorem. - 244=6
. x2-sin®x :
) (i) Evaluate : chl_% 2

(i) Prove that e >7 .
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