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If ACcR and c is a cluster point of A,
then show that

lim f(x)

can have only one limit, where f:A — R.
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where f:A -5 R with Ac R, then show
that for every convergent sequence (x,,)
converging to ¢, the sequence (f(x;,)) will
converge to L. (x, #¢)

£-8 VI RN T (e
Use &-8 definition to show that

lim xcos£ =0
x—0 X 2
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lim f(x)=L; Le R
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where c¢ is a cluster point of A(Ac R)

and f:A - R, then show that

lim |f()-L|=0
X—=cC
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(0 I AcCR; f:A-R; ¢ AT 9ol FIBR
M ¢ lmf3I T9 WM, (@

X—=C

ST @

IfACR; f:A — R; cis a cluster point of
A and lim f exists, then show that

X—=C

lim| f[= limfl
X—=C xX—c

3’S (where)

[F10d:=1fl)] Yxe A

(@) T SRPRAOR Seq S@co! o |
State the sequential criterion for
continuity of a function.

(b) M fFEICIR A(AcCR)S SifRfien = o
[f(X)|2k>0 Vxe A, OB (&l & —;_-
TSI A'S SRt 27 1

If fis uniformly continuous on AcR
and |f(x)| 2k >0 Vxe A, then show that

143, : :
— is uniformly continuous on A.
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wf<foRe 77 el e
Use sequential criterion to show that

the following function is not continuous
at x=0:

State and prove the uniform continuity
theorem.
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sgn () ={1xI’ () =m M, 3®
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If f: I > R is continuous on I, then show
that f(I) =[m, M], where

(d) ﬂﬁf:A—)R;Ang&ﬂﬁﬁ‘iceAE I=[a, JcR;inff=m; supf =M
sfified W WF g =|x|VxeR, (3@
S @ |f], IS |f|(0:=|f(x] ce A®
wffoes 279 | ' 3. (a) IRIANSRI achr forn o @ @ arca IR
If f:A—>R; Ac R be continuousatce A £ = x%3 SFers [efq 41 |
and g(x) =|x| Vx € R, then show that |f|
defined by |f|(x): =|f(x)| is continuous State Caratheodory’s theorem and find
at ce A. the derivative of f(x)=x2 using this
341/ Or— theorem.
If =1VxeR ¢ d
A8 £ % (snd) (b)) I f:I-5R; ICR; cel FFWE Cc©
g(x,={13 -’CE@C TS AT F G2 A TR W, (S0
0; xeQ (S @, f(x)> fld Vxe(c-8 gc I T®
(OB CT{Sq @ YAl 9 go f AF fog 8>0.
RifoRe V x € R. If f:I>Rwith ICcR and ce I and f’(
then show that both go f and f o g are exists and is negative, then show that
continuous Vx € R. 38>0 s.t. f(x)> f(cVxe(c=d gc L
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™ f:00, 2] > R, [0, 2]S SRftem, © 2)©
SIFAER SE £(0) =0; f(1) = Lf(2) =1, CoC=
s A, fllg)=1 ¢ €01 ==
flea)=0; ey (1, 2).
1'2+1'%=3

If f:[0,2] >R is continuous on [0, 2]
and differentiable on (0, 2) and given
that f(0)=0; f(1)=1; f(2) =1, then show
that 3¢, € (0, 1) and ¢, € (1, 2) such that
fle) =1 and f(cy) =0.

RUIRIC e B G IS G 2 T s
wyifafes o e | 142+1=4

State and prove mean value theorem.
Interpret the result geometrically.

T [ I7TT IR (ST @

Apply mean value theorem to show that
L+x0%*>1+ax Vx>-1; a>1 4

©oq FECOM A /S ST JACTIH &ioeq

R et 1 4

Find the extrema or other critical
point(s) as applicable for the following
function :

f=(x-13@+1)3
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(b)

(c)

(d
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(TR O @@ ReR 7 s o 2

Define Taylor’s and McClaurin’s series.

M f: IR, ICR &9 Faq =W, (O3
oy @ el ) ot e 27 2

If f:T—>R; ICR is a convex function,
then show that e/™ is a convex
function.

e fran R e e [gRS i - 3
Expand any one of the following :
() e*

(i) cosx

°foq TG ! oI S e 01 AR
SIS < | 1+2+1=4

State and 1;r0ve Cauchy’s mean value
theorem. Interpret the geometrical
aspect of the theorem.
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e) M f:I-R; ICR @ T& &M,
TR W W fY(@I TH RERE W
ae I's, (SC8 27 SR T4H 9 J9= I
(e @
If f:I->R; ICR an open interval, is
differentiable and f”(a) exists at a€ ],

then using mean value theorem of
second order show that

" SR _1_ L o
g 2 {fla+th)-2f(a) + fla-Hh)}

() =AeNEE AR o (OFead S o7l = efs1et
901 1+4=5

State and prove Taylor’s theorem with
Lagrange’s form of remainder.
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