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EAERCISES .

Bixcl

T Fert [
c+lLa>0 iy sriery e hern conbipinm.

1. Prgeve thal the function fia) {

Solution:
Avreslfuncman Fis said 1o be continunig &t x = & whErs £ 3 Bny point in the damain of
I

[rq}ﬂ: -} = Lhy_ﬂr + b} =1k

winers h 15 3 very small posmewe rumber. Le. lef hand D asx 3 ¢ (LHL) = nght hend
it ac x =3 ¢ [AML) = value of funchon ata= £

& function kcontinupus stx=C If

Myclass24

| wr need 10 show that at avery point In the domain
i @ 5t of real numbers for which fumction 15 defined]
lpa i 5 any rasdiom pobnt froan domals of {

£ L
Chaarly from definitior of Hxl flx] ts defined for 38 real numbars.
Mow we nead 1o chack contirngity for 2 resl numbers,
Let & 18 any randam number such that £ <0 [thus ¢ baing & randam rumber, it can
Includa sll negathe numbars)

ikl
fic)= « | using squation 1]

inmx  sne

H!‘tﬂ-lﬂ ¥

'E:(r}mﬂ_'c]- =T-1
Wie cam sy that fx) is contimucus for gllx <D
Mia, Jet A B sy randam number from the demaln of Fouch that m> 0
Thas m baing & rendom numbser, it can inclede all pasitive numbers]
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timl = vl [sing equatien 1)

E[{t}- mxsl=m+d

ﬂm'r.EEem-mj- m+1

Therefare we can say that fx) 13 contmuous for all x>0

JAs zwro is @ podnt at whilch function is changing ks nature oo we need to chack LHL, RHL
sEparataty

flfj=0-1=1usng equetion 1|

Eim—hi =}
H_IL'HJ[:I—I’,}- e S H%' ix

ili_: L
[+%n-B=-and ~u b 1

mhil=1

Sokit ion:

A real functsan Frs said to be continuows ot w= ¢, where ¢ i gny paint in the damain of F
f

ll_lptl[:—h}_ Ll_r_-'l'(r+h] =Tk
Withers b s & very imall pasitove number. e lefL hend It 28 x = £ [LHL) = right hend
At as x =%  [RML) = vakue of function ste=c.
& function i contirugus St k= B
Hm-ﬂﬂ
m“i'wa
HHJ—{E x=dl
0 x=0_ squamon1
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The funotion i3 deflined Tor all resl numbers, 56 we nesd 1 comement shout B continuly
for all numbers In 11 domain {domain = sat of namshers for wiich f 12 defined)

Eurcticn & changing Its nature [or expregsion) ot x =0, g0 we nesd to check =g
cantimulty &t = =3 first.

e imawr that from the definiBion of mod function we have

xr«=0
= wx a0
- &
lHl_mtu—h}_mﬂ—h‘J_ﬁ- e -1

h
- B0 0] = PR =5 =1 g equation 1 and mod haction]
{0} = O [using squation 1]
MlHL:HHL:fM

Thersfare T(g] = l‘l
[Lsirg equatian 1.udrdnn{m:dtmu]
mlllnﬁ,':.t]-- l.du.; - I'I'i-F:" =1
Thes, EH:}I =)

Therefare T [x] 4 continmous syeniwbers far i< 0.

Hemce, we con conchude by staing that F{x) & continuous for all Reas] numbers except
Paro thak 15 disconiinugus st x -,

3. Find the peints of discontinuity, if any, of the following functions.
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o = 2 =3 if =
Or = [T EEL s
Spdution:

A resl funcan f o suid 1o Be continudial At x=C whers ¢ 15 0y pOWE in the domain et
if

ll_r.rlFT[E—H:l = Ll_rzi'[r+l1;l-_ iy

Wohars b 12 8 vaey 1mall pedithe pumber_ s lef kend s 25 s 5 £ (L) = fght hapd
reet ae x 3 £ [RML) = walfue of function tu=c
& fienction & continugus st k= i

lim ftx) = fic)

—N=1"-1"+2-1-2=0
Coearty, 153 Rl HE)

= T[x) I discontinuous six = 1.
Let ¢ be ary real number such thet o= 0

Piep=c" "¢ 22 I using equaticn 1)
Imfix) = lmi{x® - 274 I Fjm eF - P52 B

ety i) = (e

Theerofioro i) i comtirnas for all toal & cocop & <1

et 1]

- CJEER ke R
hid) #éx) llﬂ!. ifr 2
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Sobution:

A rggl functian f 55 sald To be continuDEs 5T £=C whora ¢ & any poit in the domain of £
i

lh:_:rl{: - b} = %h:l‘t-:q- k) = [ic)

Whars b Is 2 very small positive rumber. La. loft hand Bsit agx 3 o (LML) = rigit hand
it g5 m = ¢ (Rl = vabue of function §ta=C
A fnctan & continusas BT =£ if

E EVE EH]
s e v,

gt~ 16 (=27 H)E - 2)x+2)
fixl=t x=2 = [x=1%)

= fxf e di(x 2] fxa2

JFE= 2

" 4HR- 2)iEE D)
ix—17}

— B
El’; T4Hx+T)

=18

:mn,,i".';m'f[":'

= F ) b cominuous at =2
Let ¢ be ary real number such thet o= 0

it = L7+ A+ 2 iy oosation 1)
Eth:tJ-J:iﬁm"H][nﬂ = {e* + 4)fe+ 1)

mr,-,i".’i'["]_“”

thirefare £ [x] is cortimes for all rral ©
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2 L if e <O
cmmm-{zh et

Sodution:
A resl funcmon Fi xid 1o be continuoias ot x= ¢ whers £ i B0y poat in the damain of §
F

ll_r.n‘t[r—lu;l = Ll_r:f[r +hi =i}

Whars b 15 8 vaey 1mall pedithe sumber_ e lef Bend s 25 s 3 ¢ (L) = fght hapd
ireet e x =3 £ [RML) = walue of function stu=c

Hlﬂ:}—f{rj

Hm f{x) = i) = ="

Chearky,
Wi can sy that fx) s contirmious far sl x< 3

Mo, let m be sy randam number froem: the domein of Fsuch thatm =0
Thaug m baing a random nwmbar, 1t can inclede all positive nembaers)
fim)=2m + 3 [from eqguetian 1]

limfx}= lim2x+3= Zm+3

K= =il

‘HI'I'E.H“E? = fig) = 2m+3

We can sy that Hid) s contirnuous for sl x » 0
A5 7970 i5 & point @t which fanction ts changing Ko nature g0 'we need to chack LHL, FHL
=



B Shoeresn Salnsises for Class 17 Alwiba Chapee §
Condmmr

Fiol=2=0+3=1 [using equation 1]
pe B0t it

S
o D e T

M=Hﬂﬂ'+hl- Hﬂih--‘-‘.'r-i

Thids LHL = BHL
A F [} i liscnmtiniss ot 8 = 1)
Here, | ks condirmous for @l x s 0 bl dscontimos af x = 0,

. mLEE iy
[fe} Fiz) = =

e FLreiBat. L lef Band It 2 s < e (L) = fight hand
of function atx=c.

& fenction sate=CIf
lim fix) = f{c)

Nope v Farwe,

flx) = -:n JFxei

& =0 bguastion
Thae fumctcn 13 defined for &l resl nusbers, s we need 1o comeent shoot B cortinuy
fior all numbers In 113 damain {domain = g82 of nombers for wiich T 15 defined)
Lt ¢ b any random nambar gach that = 0 [thus ¢ being 8 random number, It can
include all nembers excent 0
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shaly
tieh= ¢ [boa esquarion 1)
sn3x endc

I = f——=
l--;n:.l':l ' X ©

Claady, A} = Fl) = =

WImﬂ'rlhitiMim:whrdimﬂ

A rern 8 3 padnt 31 which functian 15 changing s naturs, 58 wa nead ks chedk the
continulsy hers

40§ = & fusing equation 1)

aim-gh ik ik
m.Eqﬂ - h]ﬂ- EI:T - 3]‘“—1:-_-.-;- -l

-.J.Ln-—.-n:

class24

ie) fixk "

Solution:

& reg | funcoion & sald 1o Be continupgs ot X = ¢, wharg ¢ & @ny point in the domgin of
if

llu_:'if[:—l:: = th_l.ﬂ:-rh:l-rﬂ}

whare h ks & very small pesithee number. Le. left fand limit as x < ¢ [LHL) = right hand
it 55 = ¢ [RHL) = walue of function st u =,

A fisnctan is coniFuous st =¢ |f

EI'L:J"['IIEJ

Herewie have,
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) = |"':‘ b cosx Huwd
§ Me=0_ rquathon 1
Tha fumction Is defimed for all resl numbers, o we need to commant sbout B3 cortinuity
tor all nabers in 112 domain (domam = et of numbers for which 1 15 defined)
L&t £ 18 Any randoen numbar sk that £ = 0 [ihus ¢ baing & randam pumBsr, M ean
inciude ull numbers sxcept 0
IM_T'H""” [using dpuatian 1]

inx 12
hmfix)= Hm booRxj= iEnar
Tt =r X [

e, | combliruus for all a2 0 ot descontinemes al x - 0

T 3T
- T e W EFD
i) f1) { ey

Lpbution:
A real funetsan F i asid 1o be cantinuoind 88 @ = ¢ whers ¢ [ Bny podat in the damsin of 1

i
lirﬂl{: -hi= El_r!ll'il:ﬂ:l] = fich

Wehere b is 3 very small positive numbar. La. left Band st 233 < ¢ [LHL) = right hand
lireet g =5 £ [AL) = walue oF funchon st X = £

& functian & contfricus af x=c If
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leufind = He)

Here we have,
Wit afie® .
Jm-{—tﬂ, jfx=0
i .if:l:-rﬂ_'m#m-[

The function 13 defined For sl real rmbers, 50 we nesd to commant about Bs continuity
fior all nismbars In 15 domain {domain = et of nunshaers for wiich T 15 defined)
Let ¢ 15 any randorn nembar such thet o= 0 [thes ¢ being § randam number, It cen
include sl numbers sxcent 6

hagt=gct
[fch= we=fe [rom emuathn 1)

i ‘41:' o N
i 1) = rm(‘hi_ -

-
r— Ean—l ¢

nr,ltm.("" !u) paga®eateia] g o

s

&0 7 l‘.—h_ i I]
m":—l-'ich]*“ﬂ
A P i disconfiresous of €= 0

Hance, f ik contineows for all x = 0 bt discontinuous atx - 0

[ il |
(i) £x) = {Hﬁ:z’# g

Solution:
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A resl functon F i said 1o Be continubiad ot 1=, whers ¢ 14 gny point in the domain of 1

i
fim iz — b} = jimflc +h) = i<}

Whare b 15 3 very small pasitive numbes. 2. 1ot Band sl 25 5 = ¢ (LHL) = right hand
et &2 x 5 ¢ [AnL) = wabus oF funchion stx=£

& fisnction ks contirous gt x=c If

I;n'nrﬂx:l—[ir]n

Hare we have,

-y
r[ } gl Hreo
" T Mfx=0

_Equation 1

ol real rumbers 5o we need 1o comment abaut Ik contiruity fof
domain = a1 of numbers for whick f iz defined)
w:hﬂ'm::eu[“ﬂ'rus-:T g rendom riember. it 15 able to

4 CIASS

ot =1

= ozl +2c)

Clearty, 1ot

W can tiy Ehat fjx) s contireious far sll x e D

Ap ¥ =0k 5 pobnt 37 winich fumction 15 charging = nature 20 'we need to chack the

oRTIRUITy here.

Since, F[T) = 7 [from equation 1]

fogfi+x)
X

|hl'|—1=1

Log [1+x] and " in its Tayhor form.
From sandwich thearem nomanstar and denominator conditior slio kald for this Bmi

|h'|'| =1
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!Hf'rll!
e -t

logid 13x]
miﬂﬂ - + | as denominator doss not have 2%

lim 1)

a1

= w=donl <7 [} i Iagarithmic and exponentisl imit as explained above, we
hawe:|

A real function T Said to be cantinuows ot x = ¢, where ¢ 1t #ny potnt In the damain of f
if

pﬂﬁz—h: - ngﬂﬁh] = Hch

Whers b [4 & véry amall pestive number, Le. left bind it a2 x - £ (LHL) = fght hand
it 2s 3 3 c [A¥L) = value of function sta=c.
& functian i contivucus st x =

lisu il = f{ch

Wi, e car define it for varisble o, if K2 0 x| = &
Wasid x| = o

1<l
.'.IHI"I'-::EJ.'I
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Here we have,

[P || Mzl
Bx}={x® 3x 13

ToTYT i3 L

Apphing this ides af mod functian, a) e e festinien s

- "+E fxe<l
=4 4 3
A =1, 11'.1:.:3

Fumction 15 defined for 20 resl nurmbers 5o we need 1o cosnment abaur s continuity foe
&l numibard in B dosnain [domein = g8t of nurmbes for winich F i defned)

Let ¢ Is any random number such that © < I [thues < baing o randam numbsr, it oen
inciude sl ne R !

A Lhuclass24

Wircus far sl a< 1
fumction 15 changing Wi nature, £0 we nesd to check the

fit]= ] L—3 | =2 [from equation 1
=hi¥ ) il
i I =) = (B e Ty S Se T =2

|="_"_Ttllﬂii'[l+l'|]= MI I-h-5|=|-2]=1

Thass LHL = RHL=1(1)
=8 {a) 1 conBnraus dtx=1
Mow, again fx} Is changing 1t nature ot =3, so we need to chack confino®y afx =3

T3] =3 =3 =0 [wsing equaticn 1]
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L < TEE — b) = M (3 —h-3) =0

s 3R] = Hm 34 -3 =0

Thaus LHL = BHL =1{3)

= {a) I3 conBnauS Slx=5

For i 3; fili) = =3 whose plot is inear, 5o 1t s continuoas for all x> 3

Simflarfy, for 1ox« 3, fix] = 3= wwhose phot 5 sgan @ stratght line and thus continuous

for all point in this ranga.
Hismee, ) 12 eonibinisbus for 8l nasl x

|2 +3. if 2 < -3
iz} fio) = { —2a, if —F<x<d
o =3, df o= &

* mmmmatz-:.m:umuﬂtlntudmwnuﬂ

class24

we nurnber. La. left hand et o x = [LHL) = rigkt hand

Strmiardy, we can define @ farvarable s fxe0 (k] =x

faah 2] ={=x]
I = ix<g
x =l
Hare we have,
=l ¢ 3 Mx= -3
Exj=4 =I%  MF=3<x<3
i+ 2 Fx =3

Apphing the ided of mod functipon, 1) cam be rewriten &
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3-x Mem -3
=1 =& W -3=x<3
E‘k‘:jf:l:la ___ﬂqu.ﬁﬂn]
Fumction is defined for o real rumbers so we need to comment about ks conginutty for
alt numiars In B3 domaln {domain = 5at of numbers for winich 7 is defined)
Let ¢ 15 sy randoe pombar such that o< -3 [this ¢ B2ing rendoem aumber, it 15 sble 1o
niude all nembars ke than -1)
fich=3=c [from squstion 1j
l..IEI{:J— H{E =g} = Jm=g

ey, 2160 =1

Wia ran say that fx] is cortinuous forall e < -3
a5 == %

b wlvich finition i changing s nanae sn v peed 1o dhegk

TAvelass24

i -3ihi=8

Let ¢ 5 any randoe number sach that -3 < m < 3 [thus ¢ being randerm numdber, Itk able
fo frciude gl numibers between -3 and 3|

fie] =-2m [ usirg equattion 1]
mmnﬂ = ﬂt—ﬂ] = —Fm

ot Imﬂﬂ:m

‘Wie cam sy that Ha s continusus for BH-3 < X< §

Maw, agaim Ex) 13 changing it nations 81 =9, 55 wa nead to chesk continutty st x=13
i3 =6» 3«37 =70 [using equaiion 1]
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IHI=Ll-.-<!|m_M- im—=2a(3—h}=-4

AHL - DM 3 +h) = Jm 63+ h)+2 = 20

Thus LHL# BHL

= f{w) s disconfinucus st =3

Bor s 5: Hx) = S+ 3 whioss plat |8 lineas, 5610 contingais for slly = 5
Mence, fix) 18 contimuous for all real ¥ extept W =3

ThEre 15 andy ang ot of discontinufy a18=3

W -
CHOES plifeAcbd S

Lokt ion:

aid 1o Be continudial ot x = C, whers £ 15 knYy poiat in the domain of F

) = EI‘: MHe=x1

xt Fr el epasiion 1
Fumciicn Is defined for all seal nurmbers so we nesd fo comment about 1ts contirtty for
all namibars in s domain {domain = pat of numbers for winich | i defined)
Let o 15 any ramdom pamber sack that © < 1 [thus ¢ beleg random number, s able to
mciude all nsmbers sy than 1]

fie) =" rom equatian 1]
lh:_..; ﬂ"r_} - ];h_i_.t:.m:l - :11
Cloary LX) = Ke)

W cam sy that #x) is contmuous for alix < 1
At =1 8 paint st which funcisan is changing s nEturs 35 we need to check the
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pantinufty hers.
Fl1)= 1= 1 [using equation 1] .
b <D 18 = o1 =0 "e 1

g - AL+ ) = (1 + W)=
This LHL = RHL = £[1)

St in)is continpous at § - 1

i EE m s any randam number siach that moe 1 [thus mbeing randoee number, i
i &l o inclince all numbers greater than 1)

Flm « ¥ [using equation 1]
and, lim Wz} = lan{z*) - m?
M- matty

i C| 1SS 24

It s evenywine rs QoRTimUcus

B <0

4 repl funciion f 15 sald o Be continUDEE 3T £ = C wherg ¢ i any point In the dorwain of f
f

fim (e = b)) = lime fir 4 h) = f{c}

hp [

whara b ks 3 very small positve numbar, e, left Band limit 35x 3 £ (LHL) = right hand
et 35 x = ¢ [RHL) = wabus of function 3t a=o

& functian = contifuous sta=¢ If
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ngl‘l'm =[ic}

Hera wea have,

oy iFx= 0

JI:]-[& Fo=ys1
W1 s PRI

Tha fumcton 5 definad for el resl nuenbers, 5o we nesd 1o comeent shoal RS contaumy
far all numbers in 11 damain (domain = 128 of numbers fos wiieh T 3 defined)
Lt ¢ 1 any random nombar pach that ¢ < 0 [thus ¢ being 8 andom pumbar, It cn
inchade gl nembars kess then 2
fjc] =3
lien A} = Bim{ 2%} = 2¢

Cleurly, E h:' i

forallx<g

4 1yclass24

L&t m e any rardom numbar nuch that 0« m < 1 fthus m balng @ random numbar, It can
Inciucia Bl numkers greater than 0 and bess than 1]

fim] =0 [usieg sguation 1]

aad, lim x) = lenio)=- 0

ey, S5 106~
W can Ly that fx) 2 contimuaus for Bll0ex=1
As x =1k again 3 point at which function Is changing its nature, so we need to check the

cartinulny here
fl1i=0
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i - = pmo =0

m_[!:"ulﬂ +h)= mﬂi'l'ﬂ"!:"r

o f{x) s discontinupus st x = 1

Let k |2 any ramdoen purvber such that k> 1 [thus & baing & rand om pumibee, 110880
melude gl nsmibars grester than 1)

F(ki = ak [using equation 1]
ind.i’.lﬂl'ﬂ— .I.Iilll-:--!-l‘.

Cearty, 1 fix) = Hk)

What can oy that f) s contirugus farsllm = 1
Heare, fa) 15 continuous for 38 resl value of &, excepi s =1

There 1a.8 single podnt af diicortnuity stx=1

E— co8 g, 4f 2 #£0
i f = =

class24

A I_ ::'_ 2l oy bR eontinuous 2t 5 = ¢ whire ¢ i gy paitin the domain of £

B L8 ) = fie)
Whera ks 3 31l posttive number. Le. left hand Heitt e = o (LL) = right hand

Hrat &8 x = ¢ [RHL) = valus of funcbon a1 x=C
This It wary précise, using auwr furdamentad idea of [imit from class 11 we can summanss
It a5, A function ik comtinuous st =c iF

lim f{x} = fic)
H-Ifll\“hﬂ"".l
_ [sinx - coex Hx+0
mx) { =1 JFE =0 _Feuation 1

Fumction 18 dafingd far 30 resi purnbers 55 we peed o commEent baut B8 cantiruity for
ofl nuambers In Bt domain {doren = get of numberns for which T s defined)

et ¢ b any random ngmdar pech that ¢ 2 0 [thus ¢ being @ randam rumbsr. it can
nclude gl numbers except 0]
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The) = 5im £ — cow ¢ [using 2quation 1]

bl f{x) = lin(xinx— cosx) = sinc —tosc

BT L

o |.Hl{=}—m:]

W'e can say that flx) s contirucus farsll z e O

Ag 2eno s @ podnt &t which fenction ls charging s nature, 5o we need fo check the
corinully here

Fi{0) = =1 [Lsing equation 1]

lim{simx - copx) = Hmeinx - Hmoosx =0 ooeld= 1
wosil man ok

Tl llg; 'L"ﬂ' = HI:]

= x] 1§ continusus 81x =0
Hence, Tls continuous for al x

& regl continunes &t B = whers 2 i3 gny poiat in the damain of f

B (- B) = Hra e 4 ) = e

Whers b5 & very small posithes number, Le. lefT hand Umi &5 3 = ¢ (LHL) = dght hand
it &8 x = £ [ReL) = vabus of foncton a1 x= £
& fisncton s continuous ot x=c If

El_l.lffﬂ = il

g Wi hiee,
-2 JFx< -1
=t MH-1<xz<i
TIFxzx1 S 1 T VTR

Fumction 15 defined for 30 resd rurbers 5o we need 10 commeant Bbaus s contiruity for
&l nambers i 14 demain [damain = 12t of numbers Tor wiich £ 15 dafinad)
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For K< -1, fa) 1= Fiving B conatant value, 50 the clanve 14 gaing to be strsight line paradiel
i w=auls.

S0, It ls evaryathare contirucus fore < -1

Siemdiarky for —1 = % < 1, phot on M-Y plans ks @ sorasght me passing through argin.

50, | 14 everywhere tontinuows far -1l cx<1

&nd simarty for x » 1, phot & going to be sgatn a stralghit Oree parallel to x-aads

= It g ateo everparhere contirgcus fore» 3

A =—1 125 poinn S which funciion (@ charging e naturs 10 we need o chaek the
contimulty here

fi-1)=-2

i =gt —h)= oy -2 = -2
Hzl-‘.L-LlT-?l-ﬁ_I+ hj= 'EEE[*I'*h}-ﬂ-'-E!

Rt | CIASS24

T THE =f
~ Fin] 1 eoeiBAoLE AT K =1
Thaus, fu} is contirucus sverywhars and thers s no point of dsconBinuity,
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4 4 4 -l i 4 & 8

4. in the following, determine the value(s) of constant{s) involved in the definition o

class24

TiNUBES AT &= £ WHEre o i 2hy point In The damain of |

= fic)
poEite furmber. L&, 18Rt hend Isit &8 x 5 ¢ (LHL) = Aght hend
|mu:a¢[m:-m of fanction gt e =g
& fenction & continucus at x=¢ If
HI‘[:I—HL’J

Hiig wi Fawe,

1P I
ﬂt]=l‘7|:r_ |TF’l.ﬂD
Ak iFx = 0 pgyation 1
EumcTicn 13 defined for gl resl pumbers ard wa reed 1o find the value of & co thanmis
continuous averywhers in [t domiain [domain = set of numbers For which f i defined)

&g, for x » O &5 just @ combination of trigenometric snd Iness polynomial both of which
BrE COMTrUous evenpwhers,

A8 o= 0 14 cnly pot 81 whach furction i changing 13 nature 5 it nesds bo be
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Lonaamr
LanTnLGLS here,
izl =3k [using equatian 1]
s Wl 4, s=Zs 3 sus
ﬂ = ltm.'.‘ = =E 'n":-,-ﬂ e =1 mrdwl-:hﬂuamu]

< f (a] ts contirucius evenpuiane |Eiven in question)
] :ll!Ellr;l;:I- ﬂ:-l'}

Proe FLreibat. L left Band Il 2 s 5 e (L) = fight hand
of funcBon At = c

it axs

& fenction atx=gIf
lim fix) = fic)

e wan hawr,

Hx) = k+5 Wg=x2

g-1 Mead . - . e R 1
Tio find the value of constants shweys try 10 chack continufty st the valuss af x far which
fx) 15 changing 11 expression.
As most of the Sime discontinuities are hare only, B we miaks the fonction comtinucis
rere, it will sutomatically Become continuols evarpahars.

Froen Sguanian L n s elzar et fx) 18 changing M Sepragsion atx =2
Gven, T [x] Is contimuous evenywisre
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Lonaamr

- lmffx)= 12}

mﬂi—m: jﬂi{z- hi=Hf21
Hm*h}_ﬂﬁ[ﬁlﬁﬁﬁqlmnﬂﬂjﬂnmmhm
afk|

L@nﬂ-i-h—l:?'h-hwmwn”

he5-=1

k=4
k-7 --2

class24

InypEs 8t x = . whare ¢ & gny point in the domaln of §

Whara h is 2% | positive numbaer. La. left Band limit a5 x = ¢ (LHL) = right hand
Wit 35 x = ¢ [RL) = wabue of function sta=C

This 14 wery précise, usting o fundamental ides of [imit from class 11 we cn sumimanss
it as, A funcBon k contineows at x=c If

lim fix) = f(r)
Here we have,

fx) = kis?+3k) WHx<p

cogdix  Wr=OD__ o o BpuaEtan 1
T find the value of constants always try 10 check continufty 31 the values of x for which
Bl 14 changing 118 sxprstalie,
&g mogt of the time discontinwities are here only, Fwe make the function continuoes
hara, It il automatically Become continuous everpahera
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Frorm Squation 1, i 15 clear that fx) 1 chenging i3 sxpresisn st x=0
e, f fx) 12 contirucus everywhens
« Bmfx) = 70)

Jim 0 =T = Jim Ko+ ) < 0]
iy 16—} = D

2 .
HH [+ 3= msumwmm“ 1

vk*0-1
g mbave equality rewer hakds true far any value of k
k= not dafinad

Mo such vaive of K i possiple for which fix] & continuoes everyahers,
F [xh will alveays & dlEcontsuty At =0

2rvelass24

Are mmn:-;m:ulnvmmthmnd!

¥

fm e - BISSHINE & b) = i)

Where b 5 & very small posttive nurmiber. Le. beft hind sl 25 5 = ¢ (LHL) = right hend
Nt &2 @ =5 ¢ [AML) = waboe of funchon st x=c

This kg waery pracice, using our furdamaental idea of isnit from class 11 we can surmmasrice
it &k, & funcoon s continuous ot g = if

El'm-ﬂ:}
Hers wa have,
2 I zx=3
ﬁ{:‘_l-i.n4h Ff 3ex<h
B M oxaeE il . aqutian 1

Tia find the walue of constants always try to chéck confinutty at the values of x far which
#lx) Iz changing It exprassion,
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As mast of the nme dEconBnuites sre here only, IF we make the funchian contRuou
here, it will austomatically become contirmscus eserpahere

Erpe aquation L 1t ig ckar that fx) t5 changing iy sapression st a =3

e, fix) B comtmuous everpakers

a H!’fﬂ = 03]

[Iltltﬂ:?l—h] = ll'_lg.llﬂ! +hl= ﬂ'.‘l-}
b 63 4 b) = i3}

E_@llm+h]+h-]= 2 ising squation 1]
~Sa+b=2. ... .. . Equiton
mnmmmuanu:EIﬂmﬂ:}nlmmm:Jmuul-s

class24

&5 1 T o T
LI

Pruittirag wilun of b I oqustion 7
WM+Y-Sa=z?

=7

1
=g

T T

b0 5E = "3
L o
Lazigid b= 3
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dif ¢ € =1
(eh flzl = fue+ b, if —L<x<0
s e if 220

Solution:
& rgal function f i sald to be continupas 8t x = . whare ¢ & gny point in the dgmaln of
i

HF[: = ) = E.i.lal'l_': + b = e}

Whers b ks 3 very small postthve number. La. loft kand limit a5 x < ¢ (LHL) = right hand
it 55 x = £ [RHL) = value of function Ta =
& fenctian & contiruous stz =¢ f

HEIJ =Ile)

; ui-u Avclass24

i shuays try to check continutty ot the valoes off x fior which

uiies are here gnly, f we make the function conbnuous
BaLofne comtinuoud everpahers

From egquation 1, it (s clear that fix) iz changieg Rz sapression st x = =1
o, fix) Is commimuous evenpahara

111_@11'(_1]: ﬂ:—t'.

pmA—1 — k)= fmi(—1 +h) =M1}
hi::l'l—l + hj=1(-1}
hl.tglaf-uh}hh]—i[lm o 1]
~y+h=4 . FustoesZ

Alsa fram euation 1, it i chear that f{x] 18 alss changing it axpression st x=0
Ghvan, T (xj 15 contimucus avanywhers
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= Ty fixd = A0
Jiny /10— b ~ s 70+ ) = 1100
Jm fi—h) = fia)

Egin:-h}’ b} = cosl = 1 Uing o 1

-1 . Equstion 3
Putting valus of b i Squstesn 20
Helsd
a=t

Sl = i

if =1%o 0

o8 Coniinumas ot x - C, whaera c k5 eny pobnt in the domaln of f

B fe — B = HAALC 4 B) = ffe)

Wihare h Iz 3 very small position number. La. left hand it a0 x < c [LHL) = rght hand
it a5 0 = ¢ [RHL) = value of function gTa =L
Afencban B oontinuous at o= if

i 5 = 0(}
b e s,
EEE?EE H—l=s<i

Fuel
[

T find the value of oonstants slweys try 1o cheek continuity 31 the values of = far which
u) s changing 11s apression.

m_

JFo=<x e
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As mast of the nime dEconBnuites sre here only, IFf we mike the functian continloLs
haere, it will mustomatically become contirmacus: eserpahere
Erpen aquation L 1t ig char that fx) 5 changing 155 sxpression ot x =0
e, fix) B comtmucus evenpakers
- mfx) = KO)

fm 0 - hj = jim {0 + k) =A0)
lim ff b} = {0}

o =5 Tala] 3 _1
!ﬂ{ - I Al # [sing equation 11

()

... -1
g Tl hal
=
P=3
B oifr=2
[edi} Fle] o § ae=sly, (f 2< o< W
AN, of r =00
Sedaition:

A resl functan F i asid 16 Be continuding ot 5= £ whers £ 4 g0y point in the domsinof F
if
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llq:.l{: = b = L.I.L_'I'I'I:l.'*r b = [}

Where b Iz a very small positee nurmber. Le. left hand it asx < ¢ (LML) = right hand
Irit 350 3 ¢ [RHL) = walue of function st u=c.

& functan 5 contimuous stz = if

tm 1) = ()

Hi v hinatt,

[ Jif X<l
fx)={m+h F Pox<cin
L xz10 et ]

T find the value of constants abways try to check confinuiy 3t the values of x for which

#x) 15 changlng Iis expression,

A8 mast of the time dEcontnuemes sre hare only, Fwe make the function contfusuy
become contirsous everpahere

hat fix) 15 changieg s aupression st =1

class24

JimnCa + e ——.

c2a+bh=%__ . Ejastand

Also from eguation 1, it i clear that fx) 15 also changing s axpression at x =10
Gwven, fix| B comiinucus evenywkers

lam 30 =k = s K20+ 4) - (10

s (10 - B) = K10)

Iji_EIHI[U:I-M+IJ] --31[ T

A, b=3l=10a
Putting value of b in equattan 1, wa ger
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Sa=tanh=1

=
lvﬁi}ﬁr}:{ 3=
=

Sobution;

Erosw n
L] H{E
fixi= 3 I—?
1 2 n
R " :}:_.._nqu.lﬁ:ni

To find tha value of constants aheays try fo check continetty at the values of x for which
#lu) s changing Iis axpression,

&5 st of the Time dEconinumas are here only, If we make e funchion CoTnLGLS
Poere, 1t will aurtamatically bacome continuous everpahere

Erom aquation 1. & I5 chaer that fx) s changing It sxprasifion ai x - w2

Given, e b continupus swerywhans
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)~ f(a/2)
Hﬂ'ﬁﬂ —h) = Hl'fn',.l‘l+ k) = f{=)2)
B f{r/2 — b} = s}

B (=]

—l g
H N [usirg equation 1]

) S -
|N.‘.“1E-‘=‘”"’“““”“ thearem]

Akw I

dclass24

2 u !.j'l{:{
E-}*.!_F-l.l‘i{:-::an

Find e modt suitable valees of & &nd b,

A regl functan f 15 sald (o be continuous at & = o whers C i gny potnt in the domain of f
L

B = b = Lo flc 4 ) = fc)

Whera b i & very small posttive number, Le. left mand =it a5 = o (LHL) = right hand
it &8 x = £ [Rrid) = vabus of function sta=L

& fenctan s continuous st k= If

E[E}-ﬂﬂ

Harp wn havn,
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F oo=xatl
M o1=x <47

"i:“ N Vizzem

Y
£
a

fix) =

SRR 1 11,1 (11 |

The function i defined (o [0, =] end we nead to Snd the value of 3 and b 20 that it i
pORTRUGUS Bverywhiens in s damsn [dormain = set &f numbers far which § 1 defined)
Tio find the value of constants ahways try to chack continutty at the wvaluses of < for which
flx) s changing 115 expression,

&5 meiat of the Dime discontinwities are here gnly, f we make the function Comtnucus
here, 1wl sutamstically besome continuous sserpahére

Erom aguation 1. # ls clear that f{x] iz changleg By axpression gt x =1
aiven, T () 15 contiruicus evenywhene

class24

Also from 2queTion 1, 1T 15 clear That ] 13 also changing 15 expression aTs =yl
Ghvern, Fu) 15 contirucus everywhars
» 00 = K42

HI{ﬂ ~h}= Hﬂ{ﬂ +h) =¥}
Ui ¥z - b} = 1(¥2)

. . R ST
=t (v2) ising exaation 1)
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i —Zh ... EOUSTION
From equation 2, a==1

B -n=-]

SE-2h+1=0

S@p=1F=0
tb=1whang==1
Puitiirg & = 1 In equation 3;
BE-2n=1

SHathelsd

ﬂ"m =1 +v%

Thm.
Fora==1:h=1
Forg=1l:p=12v2

hnuu-n-nnf{qﬁr_dh

whera b i & very imall posithes number, La it hand Umb @5 5 = ¢ (LHL) = right hand
HFFPL 85 X = £ [RAL) = vabus of function a1a=C
& fanctian & continuous s x =

tim fx) = e}
Heere we have,

a+avisin:  F O=zr<nf
flxl yeotx e W zlMgr<nfl
cosZa—bainn 0 wZswga | sguation 1

Fumction 15 cefined for [0, ] and we nead to find the valve of 3 and b o that it s
ceRdinucuE evenywhere In s demain (domgin = st of numbers for which 15 dafinad)
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To find the vakue of constants always try 1o check conzinuity 82 Ehe valuss of x far which
f{u) ix changing It expressicn.

&g moet of the time distontinuitias are hare only, Fwe make the function continuous
hefe, 1wl sutomatically become continuous evarpahens

From equition 1, it 1o clear that fix] = changing Bt expresiion ot x = n/4

3, f [ ts contirmious evanyahare

,!{:*“ﬂﬂ" fiaf4)
bﬂﬂ_f{:}:Eﬂfﬁn,ﬂd—ﬁ]-ﬂ[ﬁ—lhm&ﬁhIE—h]fu":*ﬂ'\"llﬂ T-arg
_H_mﬁﬂ—g_ﬂnn,.'u W) = L dinga + n‘,nmuf+ l}+b-§m:+h-§u
Since fix) Is consmuons arx - 5. we luve

z{iﬁ‘_f{a}— dlim fx)

class24
. ;{.‘EEE' n}m{;-a]rh-u

; h]-lﬂj.tﬂm{::ﬁ h'” l--{;-h}- i
ilmﬁﬂhmMnmﬂA:;.whm

Mm_ fx)= Jim_fiz)

h=-a-b

b/l ()

m'muum {17 and (), wa pat
a _Endh_ i
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2 rartb 0y
7. The function f{x) éa defincdby fiz) - { =13 2<z<
Tnax - Fb, d < = L H

TrLd
o4

if f is continuous on [0, E], find the vafues of a and b.

Sokitioa:
& real function Fis gald to be continucas at x = c, whare 18 any pabnt in the domaln of F
if

#rlgﬁr—h}= [llﬁ.l"l;: +h) =1

Wwihere b Iz & very small posises number. L lef hand Amit 815 5 2 [LL) = ight hand
it 259 = ¢ [RML) = value of function ata=c
l.fl.l'l'll.‘ﬂ'ﬂ-l'lti mm:—nrﬂ

classzd

x4
LR

Snd wee maad v find thes walue of & snd B s that it iz

Its domain [dormatn = sat of nmbars for which §ls defined)
Tnmdmmnrmnmmmmmmnmmﬂ:mw:h
Bl 13 changing 118 exprassion,

Az mast of the Ume dEzontiniftfer sre here only, I vwe make the functlon comtinisoie
hare, It will gutoratically bacome continuous sverpahara

Eroen eguation 1 o 15 clear that fix) 15 changieg ms 2apression sx=21

Gaeen, T (k] 14 contiBUOUS evarpwiens

o lirs fx) = [(2)

fim (2 = h) = gﬂma-m-fm
frm (2 - h) = fi2)

7 - - "
H[{z B ta(Z=hi+b] =324 2= lummum'[]
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=15 -b=1
w2aeh=4

&lzo from eguation 1 B clear that fx] s also changing s exprassion stz =4
Gaven, f[x] ls contipunus svarywhens

o Uon fta) = £14)

i!_H:ﬁ!-—ﬁ;l = i!r__rgﬂ++k.] = fi4)

{E: Fi%+h) = Fi{4)

iil:l:li“ +E)+5b=3%4+1

" forx 2 1/, find the vakie which £an be sssigned to 1 (] at x
w4 5o that the fanction f [x] becomes continuows everywhers im [0, n/2).

St ion:
Aresl funcoon Fes sald 1o be continutwd ot K= ¢, whérs &1 2ny point in the domain of f
L

fimFir—h) = [ fle+ k) = fie)

Wihere b 1S & very sl posiove nurmbar, Le. lef kand lmin et x = £ [LHL) = mght hapd
Wit &8 x =3 ¢ [AML) = vadue of foncBion st =2

& functian I contirucus st = If

lim f{x) = fie}

Function i defined far [0 w) and we need to find the vaive of fx) 52 that T 15 continuous
guenywhere in s domaln [domaln = g2t of numbers for which f 15 defined)
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Al we have expresdan far x = 4, which 13 cohtinuaus everywhers in [0, ), 20
i e raaios Pt comtimucus 8 o= ) It ks continooee evenyshene in fts domain,

Ei'ulnnﬂ- -:l-
Lea f]ah & continans far x = nfd

3 'EEIH.I'{11= fimM)
)= i )

r-l'li-"—"!:l i "'{Eﬂ}
T et o 2 = oot O
ity aned dividing by /A amd 1/ 2-2x o swply samdunch eorom, we

class24

]
forx » =/4 e

]

1
Theredinre: valin that can ke suwigred oo fa) ot o= midi s

0. Disciiss the continisity of the fumction flz) = [”; fe M s
Tq IJ' i 2

Sokution:

& resl functian f 25 sald fo be continugas at &= C, whare ¢ i sny point in the domatn of §

if

lims (e = k) = L e + k) = fe)
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Whers b i3 & vary small peaitive nurber, Le. Teft fend st 84 x -5 & (LiL) = right hard
et 2s 3 5 ¢ [A¥L) = valus of function sta=c.

& fenction & continucas st x =
lim fix) = fe)
Here we e,
=1 Fi=l
ﬂl:}q-[ 2
= 'ix:z_.ﬂlﬂ'ﬂ-ﬂﬂ-i

Furction 15 changing s nature [oF Sxpression] a0x =1, 50 we nesd 1o check ms
pantnuiEy &1 x =2 firse.
o A2 -R) {m2(2-K) -1 4_yo 3

g} = ling PR L 22 g
k' H 2

class24

Thay, 1DfL2 Exi0]

= 1 [x] 12 conTinuous everywhare fora s 2
L&t m be arvy real number such that m <2

& f[mnj = Zm - 1 [ming aquation 1]
WJJEIEII- Elp:lim— L="dm=1
mm'i'lgj'[a}—.l’fm

= ¥ [x) i comBRUALS everpwiare for e 2
HMence, we can conclude by stating that fix) & continuou fior all Real numbers
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