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We have to check the continuity of function at » =0,

LHL = fim flx)=iimf{0-h)= ."."mi = ."."mﬂ= -1
x=0 h=0 h=0 |_h| h=0 R

RHL = .f."m+f[x] = fimf(0+h) = .f."mi =1
r=0 h=0 .*.'—:t|:||h|

Thus, LHL #R.H.L

So, the given function in discontinuous and the discontinuity is of first kind.



Continuity Ex 9.1 Q2
We have, to check the continuity atx = 3

(3-h)°-{3-H)-6  R2-

Sh
L.H.L —jﬂf[}{]—nmfﬁ h]_ni‘g G-h—3 _iJi‘.'E - =isfg—h+5=5
3+h (34 H) -6 2
RHL =limfx)=iimf{3+h)= IJm[ +hy - (5+5) = .".".f'.f'.'h + Sh =limh+5=5
PR k=1 k=0 {3+ h] -3 h=0 b0
£(3)=
Thus, we have, LHL =RHL =f(3) =5
Zo, The function is continuous atx = 2
Continuity Ex 9.1 Q3
Wie have, to checlk the continuity of the function atx = 2.
(3-h) - . hf-Bh _
LHL = fim f[x} = [imf(3-h) = (im SR 3 iﬂ —— = jim-h+6=56
2+ h -9 z
RHL = im F{x)=limf{3+h) = nm{ +) = .".".f‘.f‘.'h +6h _ Nmh+6=6
P k=0 k=0 {3+h] 2 k=0 B A0
f(3) =
Thus, we have, LHL =RHL = f[S] =
=0, the given function is continuous atx = 3,
Continuity Ex 9.1 Q4
we want, to check the continuity of the function atx = 1.
1-hY -1 2 _
LHL = ."Jmf[}{]—.".lmf[l h]_hm{ ) .".".f‘.f'.'h 2h=."."m—."'.'+2=2
0fl-h)-1 420 -h  h=0
(1+h)* -1 R +2h
RHL = nmf{x]_nmf[1+h]_nmm =iJﬂT=imh+2=2

(1) =

we find that LHL=RHL = f{1) =2
Hence, f[x] is contdnuous atx =1,



Continuity Ex 9.1 Q5
We have, to check the continuty of the function atx = 0.

S'.'.."-.'S—[—."-.'] = j,m_m =

-h h=0 -h 3

LHL = fim £ (%) = limf [0-h) = im
ra h=0 bh=0

sin3h

RHL = fim f{x)=limf {0+ h) = iim 3
Ot h=0 h=0

f{oy=1

LHL = RHL = f {0}
= Functon is discontinuous atx = 0. I[tisremovable discontnuty.

Continuity Ex 9.1 Q6

We hawve, to check the continuity of the function atx =0,

LH.L = fim fx)=dimf(x)=timf(0-h)= I."me}{"’ =™ =0
=0 x=0 A= LN

RHL = fim flx)=fimf{0+h)= .".".r'.".-ri-}‘£ =e% = w
v ot h=0 bh=0

So, LHL = RHL

Hence, the function is discontinuous atx = 0, This is discontinuty of I kind.
Continuity Ex 9.1 Q7

wie want, to check the continuity of the given function atx = 0.

1-cos[-h
LHL = firm1 £ {x) = fim (0= ) = i L2500
= A= 0 h—=0 [—h]

. 1-rcosh
= imT [ cos (-8) = cos .9]
2sm25 - a
= lim 2 | 1-cosd=25in? —}
b= hz i 2
smﬁ i
= hm?2 i =2xl=l
A= h g4z
rl
2
1 cosh 2sir? 2 sir? 2
RHL= lim f{x) = limf{0+h) = lim——— = lim =limz
x—=0t b= h—=0 hz h=0 hz h=0

F(0) -1

LHL = RHL = £ {0}

Hence, the function is discontinuous atx =0
This is removable discontinuty.

1
—Px =
“a

Fa] =



Continuity Ex 9.1 Q8

We want, to check the continuty of the function atx = 0.

LHL = fim_ f{x) = hmf[l:l h]- ,r,m h_|_h| _ i “h-h o
=0 o | o

~{lx
RHL = fim f[x]- .f.'mf[lil+h] .".'m EF| ” =0

f{o) =

Thus, LHL = RHL = £ {0)

Hence, The function is discontinuouws atx = 0
This is removable discontinuty.

Continuity Ex 9.1 Q9
wie want, to cheds the continuty of the function atx = a.

h
LHL = i f () = i (a ) = ”EEH - = -

[
u_ﬁmﬁ_ 1

F{HL-Iamf[}{]—hmfl[a+h]_”ma+h a Asoh

Thus, LHL = RHL
Hence, function is discontinuous at x = &, And the discontinuty is of first kind.

Continuity Ex 9.1 Q10(i)

Wie want, to checlk the continuity atx =0,

1 . 1
LHL = firm £ {x) = nmf[[:l h = nm|—h|cc'5 (—h] = i.lﬂhms [EJ =0

=0

RHL = firmm = nmf{0+h] = IJm|h|CDS [;J 0

{0) =

Thus, LHL= RHL = f[[]} =
Hence, function is continuous atx = 0.



Continuity Ex 9.1 Q10(ii)

We want, to check the continuity at» =0,

LHL = firr f[x]-.f.'mf[lil ."'.-]-.f.'m[ #) San[ih]=lj

w0
. . ) 1
RHL = fim fx)= fimf{0+h)= fimhZsin| Z|=0
PO, k=0 h=0 h
F(0) =
Thus, LHL =RHL = {0} =0
Hence, the function is continuous at x = 0,

Continuity Ex 9.1 Q10(iii)
We want, to check the confinuity of the function atx = a.

) : ) ) 1 ) . =1
LHL = xfﬂﬂ_f[x] = isﬂf[a—h] = i;i‘.lg[a —h—a] sin {m] = ﬂﬂ—hSJn[F] =0
. ) . ) 1 ) .1
RHL = xﬂ_ﬂﬁlj{xj = fﬂf{m h] = ﬂﬂ{&+h—&]5.‘ﬂ [m] = isﬂhsm(ﬁj =0

f{a)=

Thus, LHL = RHL = f{a] =
Hence, the function is contdnuous atx = &,

Continuity Ex 9.1 Q10(iv)
wie want, to cheds the coninuity of the function atx =0,

_h &
LHL = fim £ {x) = nmf[D h) = E—l IJ'mE—_l = DINE
=0 .#—}I:I,I'Qg{1+2{_h” .#—}D."G'g[:l—z.h}
et _1
RHL = x."ﬁ'ﬂ f[x} = nmf[0+ h] = Imm OMNE

Thus, Both LHL and EHL do not exist

Functon is discontinuous and the discontinuty is of 1" kind.



Continuity Ex 9.1 Q10(v)
Wie want, to check the continuity atx =1

1—ll—nh+rwﬂ_1]h2+”}

: : o 1-{1-RyY 2l
LHL:jﬁf[}{]=flﬂf§f[l‘h}=fﬂ1_[1_h} =i;i-,g r
=Ia'mn——ﬂ[ﬂ_1]h+...
b0
=h
LB 1—1+ﬂh+ﬂp;r”h2+”}
. . . - + ) i
RHL=£ﬂf{X}=£ﬂf{l+h]=£ﬂ T =£ﬂ .
-1
=JH’:fTHf7+ﬂ[ﬂ ]h+...
h=0 2l
=h

f{ly=n-1

Thus, LHL = RHL = £ {1)

Hence, funcdon is discontnuous atx =1
This is removable discontinuity.
Continuity Ex 9.1 Q10(vi)

We want, to check the continuity atx =1

LHL = Jim £ () = im (1 —h) = § oo N i J P
FGLRN R UL Gl e A v el U Ul L
1+h)* -1 2
RHL:Hn7ﬂx}=mﬂfﬂ+h]=MﬂE__J__J - imT 2 o
x—=1* h—0 =0 14 H-1 =0
FlY) -2
LHL =RHL = F(1) = 2
Hence, function is continuous.
Continuity Ex 9.1 Q10(vii)
2{|-Hl) + (-h)* 2
LHL = fim £ () =t (0 by = fim 2 2her? g
x=O h=0 A= —h b=

2:<|h|+h2 _

z
h

RHL = i f[x} = IJ'mf[D+ h] = i
r— 0t b0 =0

Thus, LHL = RHL
Function is not contdnuous atx =0

This is discontinuity of I kind,



Continuity Ex 9.1 Q11
Wie want to checlk the continuity atx = 1.

LHL = iim f{x) = iimf{1-h) = lim1+ [1—J".|]2 =liml+l-2h+h* =2
r—l” A—=0 h—0 b=

RHL = Jim F(x) = imf(l+h) = im2-{1+h) = 1

x=1t

LHL = RHL
Hence, the function is disconfinuous atx =1

This is discontinuity of 1% kind,
Continuity Ex 9.1 Q12
Wie want to checlk the continuity atx =0,

sin (3 (-h) SiN3 o
} |
LHL = im £ () = fmf (0-h) - "H”Wx[[h]l} Ay, W TN
xX— zh
2
iog (1+ 3h)
. . log (1 +3h) . T"ah 3
RHL_IITg+f[X]_£ﬂf{D+h] is_m_z,}—l _ixﬂ 5 T - -3
Eh *

Flo)=2

Thus,LHL = RHL = £ {0) = g

Hence, the function is contdnuous atx =0
Continuity Ex 9.1 Q13
Wiz want to checlk the continuity of the function atx = 0.

LHL = fim fx) = limf{0-h) = lim2(-h) - |-h|=lim-2h-h=0
e h—=0 k=0 h—=0

RHL = fimm f(x) = im {0+ h) = firm2h - |A] =

F(0) =

Thus, LHL =RHL = £ {0) =
Hence, the function is continuous atx =0



Continuity Ex 9.1 Q14
We want to check the continuty of the function atx =0

LHL = fim £ {x) = imf[{0-h) = lim3{-h)-2=lim-3h-2=-2
Py h=0 k=0 k=0

RHL = i f[x] = J'J'mf[[:l+h] =limh+1=1=0
r— 0t b=0 b0

LHL = RHL
o, the functon is discontinuous

|:Iﬂ
&n
L
tot
[EFE
o
o
=
-y

Continuity Ex 9.1 Q15
We want to discuss the confinuity of the function atx =0

LHL = fim f[k’] = IJmf{D— h] = lim- {—h] =0
= h=0 b=0

RHL = fim f{x)=limf{o+h) =limh=20
r= 0t h=0 ]

F(0) =1

Thus, LHL = RHL = f {0}

Hence, the function is discontinuous atx = 0. And this is removable discontinuity.



Continuity Ex 9.1 Q16

wie want to discuss the continuity of the function atx =%
LHL = fim £ {x) = limf Y
1~ b0 L2 A2 2

I—}?

EHL = i =IJ'mf[l+h]=Is'm1—(l+h]=l
x—}[l]-'- Ao L2 -0 2 2
2

-4

Thus, LHL =RHL =1 l =l
2 2
Hence, the function is contdnuous at x = %

Continuity Ex 9.1 Q17
Wie want to checlk the continuity of the function atx =0,

LHL = firm f[}:} = nmf[D h] = .".'.f‘.f‘.'E[ h] 1=-1

=0

RHL = xfi‘.".' fx) = J'Jmf{r:l+h] = I3m2h+ 1=1

Thus, LHL = RHL

Hence, the function is discontinuoLus atx = 0. This is discontinuity of I* kind.
Continuity Ex 9.1 Q18

We have given that the function is confinuous atx =1

LHL = RHL = £ {1)..... {1)

1- hz—l 2 _
L3S LHL_IJmf[X]_IJmf[l h}_nm{ ] it =2

(1) =

From [1),LHL = f {1)

2=k
Continuity Ex 9.1 Q19
We have that the functon is continuous atx =1
SLHL=RHL=F({1) .1}
Moy,
1-H¥ -3l -hY+2 2
LHL = .".".f‘."‘.'f[k’]=.".".f‘.f‘.'f[1—."‘.']=.".".f‘.f‘.'{ ] { }+ =.".".f‘.f‘.'h +h =lrm-h-1=-1
=1 h=0 h=0 [l—h]—l O R k=0

F1) =k
From(1), we get,
e =-1



Continuity Ex 9.1 Q20
We know that a funconis continuous at O if

LHL=RHL = F{0}  ...[1)
Moy,
SJHS{ h) . —sinSh sinsh Sh _5
LHL = firm —.l' Ffo- h—.l' { ==
AT TN Sy i T s
o) =
Thus, from (1},
=2
3
Continuity Ex 9.1 Q21
. [ﬁl ifr<2
The given function is /(- ) 13 s

The given function fis continuous at x =2, 1f f15 defined at x = 2 and if the value
of fat x =2 equals the limut of fatx=2

It is evident that fis defined atx =2 and £(2) =k(2) =4k

lim f(x)=lim f(x)=f(2)
= lim (&’ }—hm[ ) = 4k

= kx2' =3=4k
= 4k =3 = 4k
= dk =3

= ==

_[_l....t

.3
Therefore, the required value of Ais !

Continuity Ex 9.1 Q22

We have given that the function is continuous atx =0
S0, LHL =RHL=f{0)..... (1)

Mo,

. . . sin2(-h) . _—sin2h . _sinzh 2h 2
WAL= PG = Jmar O Al = iy s 10 2r s

F{0) =

szing [1] e =§



Continuity Ex 9.1 Q23
We have given that the function is continuous atx =2
LHL = RHL = £{2).....{1)

M,
LHL = lirm f[x] =iﬁngf[2—h] =imga{2—h]+5= 23 +5

=2
f{2)=2a+5

RHL = lirm f[x} = IJ'mf{2+h] =limz+h-1=1
rzt h=0 b=

L Udng [1] ,
24+5=1=a=-=
Continuity Ex 9.1 Q24

We have, atx =0

-1

| . _ _ . -1
R O e Gy TR

F{0) =k

RHL = irm f[x} = IJ'mf{D+ h] =lim 1
x— 0t h=0

=l =1
=0 + 20 Jfﬂl +2h

Since, LHL = RHL, functon will remain discontinuous atx = 0, regardless the choice of k.
Continuity Ex 9.1 Q25

Since f(x) is continuous at x = %, L.H.Limit = R.H.Limit.

= lim fix)= lim fG)= lim fx)=f—
J{—ri_ J{—r£+ x—+ - 2
2
o kcosx _
_M—2x
x+?”
Sin[——x
=k lim - =3
1T = _
X3 2[2 X
sinl—x
= — |im n2 3
- T - _
¥ 5 5 X
k
= — =3
2



Continuity Ex 9.1 Q26
Wie have given that the functon is continuous atx =0
LHL = RHL = £(0}.... {1}

{0y =c

LHL < firm f[x] _ ”mfm h] —I 5m{a+ 1] {—h]+sm{—h] _ Hm—sm[ah+h]—5mh
P ~h b= —h

=8+l +1=5+"2

RHL = .".'.f‘.f‘.' f{x}—nmf[0+h] [l T A A "h+bh -

h=0 h=0

b,hz
_ ”.mdm.bh? - v+ bk + 7
el h+ bR + R
=Is'm h+bh* - h = lim =

1
mz(m J‘) *'*-?Ubhz(«.-’1+bh+1] 2

from  [1)
a+2=l:> a=£
2 2
c=l and
2
beR—{D}



Continuity Ex 9.1 Q27

We have given that the function is continuous atx =0

» LHL =RHL =7 ({0).....{1)

f[a}=%

LHL = fim £ {x) = limf [0- )
P b=

. Using 1) we get,

z
k—=l::>k=i1
2 2

_im 1-cosk(-h) jip L=C0S kh
Chs0 hsin{-h)  A=0 +hsinh

h=0 . n [z
h2sin—. cos—
2 2

22
_ smkz_h ki"
=i’§3 @ xsmﬂ
2 2. h
E z2
2
2 z
sz_h %
= lim
kol KR smﬂ 1
e 2 L
E 2
e
kZ
-l

el B



Continuity Ex 9.1 Q28

Wie have given that the function is continuous atx = 4
S HL=RHL = J"[:4]....[1]

Fl4)=a+b...(8)

LHL = firm f[x]:fs’mf[4—h]=f;’mw+a_ i —
o d b0 h->n|[4_h}_4| =0

RHL = firn £ {x) = limf {4+ h) = i (4+h)-4 h
x— gt h=0 b= |{4+ h}_4.| h=soh

. from (1)
g-1=b+l=5-bh="=~ [D]

from {4} and{E)
d+bh=a-1=bH=-1

from [A) and [C)
g+bh=b+l=a=1
Thus, a=1andb=-1

Continuity Ex 9.1 Q29
Wie have given that the function is continuous atx =0

© LHL =RHL = £{0)..... {1)
F(0) = &

sin2 [D - h]
_h

= ”.m—smzh =2
h=0

LHL = firmf {x) = fimf(0- ) = fim —F

Lusing (1), we getk =2
Continuity Ex 9.1 Q30

We know that a function is continuous atx = 0 if,
LHL = RHL = f[:EI:]....[:l]

fog {1 - —J - fog {1+ _J
LHL = lirm f[x] = f’n?:lf[lil - ."'.-] = i."ng 3 = birm
-+ -

+b=lim=+b=b+1

- (Q)

.(B)

P [—h} b0 {in&
3
1 1 a+&8
=_+_ =
a & ah
from {1},
;"[D]=a+b

ah



Continuity Ex 9.1 Q31
We are Qiven that the function is continuous atx =2

» LHL = RHL = £ (2) o f1)
MOy,
F{2) =k o (A)
. . 2{2—.*‘:- +Z . 24_,.';. 15
LHL = xﬁ_.?;f[x] = i}ﬂf[z—h] ﬁﬂg—é]_[z m Jﬂa—ﬂ—# e
izt 16
k=042 47 15
16.27% — 16

= Hm—h—
=016, 477 — 16

15(24* —1)
h—=0 16(4“* - 1)

© Using (1) from [A) & (B)

k=2
2
Continuity Ex 9.1 Q33

We kkmow that a function is said to be confinuous atx =7 if
LHL = RHL = value of the function atx = 7.....{1)

1- ) h-
LHL = fim fx) = limf{z-h) = lim cos 7{x - ﬂ}
T—=IT h=0 h—=0 5 “ﬂ h} j‘f}

Thus, using (1) we get,
43

fr)= 1o



Continuity Ex 9.1 Q34
Itis given that the functon is continuous atx =0
» LHL =RHL=f({0)....[1)

2{-h +3sin{-h
LHL—IJmf[X]—hmf[D h]—ﬁ (=R +3sinth)

—-2h-2sinh

PN a-03(-h) + Esm[—h] h=0-3h - Zzinh
2h+3sink
= lim——f
h—0 30+ 25ink
h
sinh
—_ ||I|| 2+ BT 2+ 3 —
T boo sith 3+2
SreTp-
Using (1) we get,
f{o)=1
Continuity Ex 9.1 Q35
Itis given that the function is continuous atx =0,
LHL = RHL = {0).... 1)
flo)=k..[A)
1- 4{-h _ 2
LHL = fim £ %) = hmf[D h) = Pl wll E ) = L CDSz4h= ngmzzh
x—0 .-'r—}EI B{—h] h—0 ah k=0 8h

Thus, using (1) we get,
le =1

i sing _q
ﬂe[ﬁl 8

= Hm[
h—=0

. 2
sin2h B

2h



Continuity Ex 9.1 Q36
The given function will be continuous atx = Oif
LHL = RHL = £ {0)....{1)

f{o)=8....[A)
1-cos 2k (-h - n?
LHL = fim £ (x) = limf (0-h) = HmLz{] = IJ'mﬂ = IJ’WM
w0 b= b0 {—h] b0 h b0 h
, sinkh o
‘i’ﬂﬁz( Kh J K
Thus, using (1) we get,
=8 o ki=4 k=22
Hernce, k =2
letx—1=y
=x=y+1
Thus,
, X . mly + 1)
lim (x — 1tan— = limytan ———
¥—=+1 2 y—+0 2
. T
= I|my¢alw(—y+£j
'!rz—h[j 2 2
. m
= — |lim ymr—]’f
v=0 :
CDSTW
= —limy
v=0  sin—L
2
COSTW
=—limy g
—+ ] _F 1=
W [sm e
T
2
COSTW
= — |lim -
—+ i — | —
V [sm 5|3
L
2
CDSTW
= - lim—
y=0 T [Sil’lﬂ]
2
v
2
, T
= - — I|mcos—]"f
Tv[ '!I_z—p|:| 2



Since the function is continuous, L.H.Limit = R.H.Limit

Thus, k= _Z
T

Since the function is continuous at every point, therefore
LHL =RHL = f(0)
Now
f10)=cos0
=1
Again
LHL =1jn%;c['x1 - 2x|
:111:3_;([' W —2h)
=0
Therefore there is no value of &
Since the function is continuous at every point, therefore
LHEL = RHY. = f{ x)
Now
flm)=kmr+1
Again
RHL = lim cosx

= 1ittl_CDS[PI'—|IT’E‘:|

A=l

=—lim cosh
e

=3
Therefore we can write
kr+1=-1
&
k=——
T
We gre Qiven that function is continuous atx =5,

S LHL =RHL = F(5).... f1)

f{5)=5Sk+1

LHL = fim (%) = limf {5+ h) = iim3[{5+ h) -5=10
r=5t L—=0 h—=0

Thus, using (1), we getf,
Blk+1=10
Elb=1%9

P
5



We know that the function will be continuous atx =G if
LHL = RHL = f[E] [1]

f(5) - &

R - 2
LHL = fim £ () = i f (5= 1) = lim e 225 P2 2100 s 10210
=5 b= b= [E—h]—S h=0 -h b=

Thus, using [1]1 we get,

l =10

We lkmow that a function will be continuous atx =1, if
LHL=RHL=f[1} [1]

Fll)=k1*=k

. ) i
LHL = fim Ffx) = limffl—h) = 4- 4
Imrd ===,

Thus, using (1), we get,

I =4
We know that a function will be confinuous atx =0, if

LHL = RHL = £{0)..... {1)

FlOy=k({0+2) =2k

LHL = fim £ (x) = limf {0+ h)=lm3[(h) +1=1
w0t h=0 b=0

Thus, using (1), we get,
2=1

P
z



Continuity Ex 9.1 Q37
Itis given that the function is continuous atx =3 and atx =%

“LHL =RHL=#({3).....{1) and
LHL = RHL = £ {5)..... (2)

Mow,

f(3)=1

RHL= im f{x)=limf{3+h)=lima(3+h)+b=3a+b
r T h=0 h=0

Thus, using (1), we get,
3a+b=1....{3)

f{s)=7

LHL = im f{x) = limf({5-h) =lima(S-h)+b=5a+b
a5 b= b=0

Thus, using (2), we get

Sa+b=7...[4)

Mow, solving [3] and [4} we get,

a=3andb=-8

Continuity Ex 9.1 Q38

Wiz want to discuss the continuity of the function atx =1

We need to prove that

LHL = RHL = £ {1)

17 1
f=-Z-3

_ _ C1-RY 1
LHL = I f g = rii=h = fr——=3

RHL = Jim f (%) = im {1+ h)= lim2(1+ H)? —3(1+ )+ 2= 2342 =
PO h—=0 h—=0 2 =

Thus, LHL = RHL = £ (1) = %

Hence, function is continuous atx =1

] =



Continuity Ex 9.1 Q39
Wyie want to discuss the continuity atx =0 andx =1

Mo,

f[D] =1

LHL = fim f {x) = limf (0= 1) = im|-h+ |-h - 1| = 1.
= b= A=0

RHL = i F{x) = imf {0+ h) = lim|A|+ -1 =1
x—}l:l+ h—}l:l .*.'—:vl:l

» LHL =RHL =f({0) = 1, function is continuous atx =0,

For x =1,

L) =1
LHL = lim £ {x) = iiﬂgf[l—h]: imyl —h|+|1—h— 1|= 1

=1

RHL = fim f{x) = i."ﬂaf{1+h]= }';."."‘.fyl +hl+|l+h-1=1

x—1t

- LlHL =RHL = f[l] =1 function is continuous atx = 1.
Forx=-1

-1 =|1-1+]1+1]=2

LHL = fim F{x) = imf{-1-h) = m|-1-h-1+|-1-h+1]=2
=1 h—=0 =0

RHL = im f{x) = limf{-1+ h)=lim|[-1+h-1|+|-1+h+1|=2
r—1t h—0 b=

Thus, LHL =RHL = f{—l} =7
Hernce, function is continuous atx = -1

Forx=1
Fl)=[1-1+1+1=2

LHL = firm f{x} =f”ﬁﬂl‘h]=f”3|1‘h‘1|+|1‘h+ 1|=2

=1

RHL = im fix)=limf{l+h)=liml+h-1|+[1+h+1]=2
x=1t h—=0 k=0

Thus, LHL =RHL = f{l} =2
Hernce, function is continuous atx =1



Continuity Ex 9.1 Q40
Since f(x) is continuous at x =0, L.H.Limit = R.H.Limit.
Thus, we have

lir f(x)= lim fix]

x—+ 0~ x—=0t
. . T . tanx —sinx
= lim asin—I(x+ 1)= lim —
x—=+0- 2 x—+ 0t X
. tanx —sinx
=qx]= I|r’n—3
x—=+0 X
sinx .
—sinx
. COSX
=aq = lim 2
¥=10 ¥
sinw 1
-1
. X COsX
=a=lim 5
¥ =10 »
sink [ 1 —cosx
. X COsX
=a=lim 5
¥—=+10 s
. sinx . 1 . 1l —rcosx
=aq=|im * im :»:I|r"r'1—2
x=0 X ¥x=0 CO3X  yap X
. 1—-cosx
=q0=1x1x ||r’r1—2
X —=+0 X
. 1 —cosx 1+cosx
=aq = lim %
x=0  x° 1+ cosx
. 1 —cos®x
=aq = lim 5
x=+0 x°(1+cosx)
. 5in°x
=aq= |im 5
x=+0 x°(1+cosx)
. 5inx .
==-u=||m—2xl|m—
x—+0 X v LTCOsX
1

=aq=1xlim ——
v—=0 LtCosx

1
1+1

=q0=1x
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Itis given that function is continuous at x = 0. then,
LHL = RHL = £ {0}.... {1}

Mo,
f[D] =20+l =k

LHL = fim £ [x) = limf [0-h) = IJ'm—E[—h]Q +l =L
r=o =0 b=0

RHL = dim £ [{x) = limf [0+ h)= .".".f‘.".'E(hz) +ho= K
r— 0t b0 b=

Thus, the functon will be continuous for any & € 2
Continuity Ex 9.1 Q42

A(x-2x), ifx<0
dx-1, ifx=0

The given function f1s f(x)=

If /15 continuous at x =0, then

lim f(x)= lim Flx)=1(0)

X%

=5 lim A(x* = 2x) = lim (4x +1)= 1(0° - 2x0)

::»,a(n: : Exf}J=4x{} F1=0

=+ () =1=10. which is not possible

Therefore, there 15 no value of A for which /15 contimicus at x =0
A ax=1,
Fily=dx+1=4x1+1=5

1\i|3'||{_4.‘1' F)=4x1+1=5

o im fx)=f(1)

Therefore, for any values of A, /15 continuous at x =1



Continuity Ex 9.1 Q43

The function will be continuous atx =2
if LHL=RHL=f[2] [1}

Mo,
f{2) =k

LHL = lim f{x) = limf{2-h) = lim2{z-h)+1 =5,
=2 k=0 Ah=0

Thus, using (1) we get,
le =5
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It is given that the function is continuous at x =

ra| =

1-—sin” [E - h]
LHL = lim f{x) = limf (E —h] = lim z =lim

2 h—=0 h—=0
x= 2 Zros? [E - J
2

(1 -cosh) (1 +cos® R+ Cc'sh)

2s5int h

2 5in® il (1 +oosth+ r:osh)

=l

Isint h

sin E
2

2
x?.(1+coszh+cosh

(] ey

L—=0

2. (1+c::~5 h+cosh)

sinh 5
3 +h
[ h J

= [im
b

b[l 5“.'.".‘[ D
RHL = I."m_f[x]=im?jf{g+h]= firm .

I\Jll—l

3

b [1 cosh]

x - b0 -"?—>':|
x—>? [JT _9 [5 + h]J I:JT - 2.'5'.'}

b

= lm
b0

A S

= lim—
=02

b=
[}
| O

Thus, using (1) we get,

1
3=

2
&nd
E=l::=.":.l=4-
a

.2 8in® E
2

(2h)’

z
1

w
4

ol
2

| o |
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It is given that the function is continuous atx =0, then
LHL = EHL = ;"'[EI] [1]

Mo,

F{o)=«

RHL = x@}j[x] = fimf{0+h)= i’ﬂ% =1...[8)
Thus, using {1} we get,

k=1

Continuity Ex 9.1 Q46

Since the function is confinuous at x =3, therefore
LHI =RHL :f[?r:l
Now
RHI = lirg_ f[x:l
:l_in%f[?r+h:l
=1_iq5[3+ h]+3
=1_in:535+3h+3
=3b+3
Again
f(3)=a(3)+1

=3a+1
Thus we can wiite

f(3)=RHL
3a+1=3b+3
3a—3b=2





