ED Skarma Schotions for Class 12 Alath: Chapier &
Contimuity

EXERCISE®.1

I.Teﬂﬂuinnmvuiﬂtfnmwmltﬂ!ﬂhh:
Jz) = {1‘1 a ¢

l,z=10
Solution:

Given
Far

fix) { Py

Consider LHLatx=0

i £ (x) = iy £ (0~ h) = Jim £ ()

class24

¢ lim £(2) # lim £(2)

Hence LHL # RHL
Hence f{x) is discontinuous at origin.

2. A function f{x) is defined as

gl=g=0 .
_ '—"_"i—'q. lf!#a
”ﬂ_{ 5, ifa=23

Show that f{x) is continuous at x = 3.

Solution:
Given
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_JEERE i 248
flz) = { ﬁ:lf_f i
Consider LHLatx=3

lim 1 (2) = Jim 1 (3 - h)

(3-h)'-(2-h) -8 04t n I+h-8

o TR S CURTE

Consider RHL at x =3

Jim £ (2) = Jim £ (3 + )

. hﬁ-’fﬂﬁ 3-h-6

cIassZ4

3. A function f{x) is defined as

s-8
rir= {5 1258

Show that f{x) is continuous at x=3.
Solution:

Given
—ifr#3

6 ifxr=1
Consider LHL at x = 3

H-"i-{
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lim f(2) = Jim /3 - h)

(a-nt-9 Fihl-th-0 M - dh hih - 8)

o N v i - e - L i

Consider RHLatx =3
-_lfg,ﬂxl-hﬂhh]

N, f(2) = Jig £ (3 + h)

@B+hy-0 Prhiah-9 Migh . h(E+A)

fim e~ fim ; = Jim == = i = = Jim (64 h) = &

class24

fh}={%§:ﬂr#l

2 if =1

Consider LHLatx=1

lim () = Lim £ (1~ &)

(1- k-1 1+ 201 -2 hih—1)

e - e m - e - pmvay L
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Consider RHL at x = 1
‘Hmf[ﬂ nhﬂl b &)
(L+m-1 L4M42h-1 . A2k hih+2)

T P - T S e - S e - T - ki e

Given f(1)=2
- Jim f(2) = N () = £ (1)

Hence f{x) is continuous at x = 1

'i""jh: when ¢ # 0
i when @ =0
isat =0,

5.1f f(x) =

class24

Consider RHL at x=0
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Given f(0)=1
1 (%) to be continuous at X =a
But here,
Jim f(2) = Tim f{z) = f(a)
lim f(2) = lim f{z) # 1{0)
Hence f (x) is discontinuouws at x =0
e*; when o £ 0

E.Ifﬂ:j={ 1: when z =10
Find whether f(x) is continuous at x=0.

class24

Consider RHLat x=0

i f(2) = lim / (h)

H:’i=m

We have f (0) = 1
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It is known that for a function { (x) to be continuous at x = a
E_ﬂﬂl}=ﬁ5!{=]=.ﬂﬂl
But

HI{I]#‘%HI}

Hence f(x) is discontinuous at x=0

P
7. Let f(x) = { e PR T £ ghow that f(z) is discontinuous at =0

Solution:
Given

#0

class24
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= lim f(z) = ;-1’*%

We have f{0)=1
liag f (=) # £(0)

Thus f {x) is discontinuous at x=0

r—|z|
FI when = # 0 in discontinuwous ol = = 0

B. Show that f(z) = { 3. whenz — 1

class24

Jiz) = 'T"_w.lunl-:: 0
2, whens =0

z, whenz < 0

0, whenr >0
fi=z) =
2 whenz =0

Consider LHL atx = 0
:lﬁirg /=) =1ilg.flﬂ—h] =1i:=.fl—h:-

=Hl h}:ﬂ
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Consider LHLatx = 0
Jm f(2)=fim 10 - h) = fim /()

=lim (k) =0
s &l
Consider RHL at x =0
Tim f(x) = lim £ (0= k) = lim f(h)

atx=0

Myclass24

« whenz = a.

The given function can be written as

— uwhenz > a
flz)= 4§ ;= whenz < a

l,whenz = a

1, whenr = a
=1,”ﬂ={ ~1,whenz < a
1, whenz = a
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<)=Lm=z )

Consider LHLatx=a
_E.-_: =)= Hf{- - k)

= lim (-1) = -1

Consider RHL at x = a
lim fz) = lim f{a +h)
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49_:5”:]:-0:1!5&(%) =0

= lim f{x) = £(0)

Hence f{x) is continuous at x =0

m”ﬂ_{;’ﬁ(%]. 0 o

class24

(3) - oxtmen(z) -0

-ty

Hence fix) is continuous at x =0

(i) £ (z) = { (= -ahin(5ts). 2, _,
ﬂ. r=ada
Solution:
Given

pree {[a—n]sin{ﬁ} rFa
o,

r=a
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Now substitute x — a = y in above equation then we get,

h;_{:-n‘_mn( : ).—-H,.h(}.)

r—a ]

-ieine(;) - vigin() -
== lim f () = fla) =0

Hence f (x) is continuous at x = a

-1 "
lmf{:j={h‘f‘*i|"f t#:#—r=ﬂ

class24

e -1

P = 0 i v 25

e |
2z lag(1 | 20}
i

iy £ (e) - by

i 50
*H”"FEHW

F
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1 (““’--i¥} 1 1

ﬂhf['];ix {Hm.mu:*} :EH'T=

b |

And we have f (0) =7

= limy f () # S (0)

Hence f () is discontinuous at x =0

{"}III}:{‘I!_:.. =7 IHFNdI=l

m—1, E=]1

= i 1={1=h)"
h=p &
Using binomial thearem we get
]
.t L _hikyn—k
(a-nr=) ()-h
(1-hp=1-nh+ G-
LHL=
HE% I-I.trﬁ-'::w'i-:hﬂllrﬂllm = Eﬂ{n ] {:}h + {:}hz _
--- higher deg terms}

Putting h=0 we get,
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LHL=n

1—{L-+h 1-{1+h}®
HHL-L%EI_I_II} i };IEIn 1-(iek) E—'-nn -k

Using binomial expansion as used above we get the following expression

Similarly,
RHL =
i 1N bt _ i (1) 4 (3 -

class24

fiz) = {Q-J’ﬂ' z#1
2, for z=1

Clearly, (1) = 2

N B L0 e | |1-ur‘-zh-11= . [ih=2}
T Ll ] e eruit L L s

Since h is positive no which is very close to 0
& [h=2) is negative and hence h (h=2) is also negative.
[h (h-2]] = -h (h-2)



ED Sharma Solotions for Class 13 Maths Chapter §
Contimuity

w75 = -0 = =2

- 12 +h)%-1 - [1+b%+2h-1) - hlb+2)
il =P A1+ = Jim - - o

i#h-1 - h
Since h is a positive no which is very close to 0

(h+2) is positive and hence h (h=2) is also positive.

s Jhib+2)] = h[h+2)

Hh *I:I - =
ari=PB T~ jmt+2)= 2
Clearly, LHL = RHL

Hence 1(x) is discontinuous at x=1

Myclass24
Clearly, f (0} = 0
L MmO — ) = Jim f(—h) = fim 2R

2h+h*

=£I_:_q. - -Hﬁ[-z-h]--z
2k +(h)*
gL IR0+ = MR = L

2h+h*

JmTE - im(2 4 h) = 2
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Clearly, LHL = RHL = f (0}
Hence f{x) is discontinuous at x=0

EX u|nn~L_. when x # a -
A whene = atr=a

(wiii) f(x) = {

Solution:
Given

== u-|at'n'+, when @ # a
Iy = { 0, whenr = a.

Clearly, f (a) =0

- a)| sin (__1__}

ml[a—h

15 value of h, sin (1/h) is going to range from-11o 1
As h=» 0, Le. approximately 0
Clearly, LHL = RHL =1 (a)
Hence f (x] is continuous at x =0

142, ifo<a<1

3= if mi ts discontinuous af ¢ = 1

11. Show that f(z) = {

Solution:
Given
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1+2%if 0<=2<1

flz) = [:—:.if £ 1
Consider LHLatx=1
Jim f () = iy £ (1~ B)

= Jim (14 (1—A)') = Jim (24 K* —2) =2
Mow again consider RHLatx=1
lim f(z)=Jm f(1+h)

=h{1 (1+h =hﬂn =1

class24

g, ifz<0

12. Show that f( hifx=0 s continuous at x =0
log (143 )
&=_1,4f a0
Solution:
Given
gl ifz <0
floy={ . ifz=0



ED Sharma Solotions for Class 13 Maths Chapter §

Coatinuity
Consider LHLatx =0
'E:ﬂﬂ:Hﬂﬂ—fl]_-hf[—ﬁ)
o 3R o femthy o [RR
h(tmi{—h]) "H(mﬂh) h(%)

h;u{’—"ﬂl}_ﬂlmu(—“-;_—‘}_nnl_ﬂ

o (M) shemwo () 400 g

Consider RHL at x =0

) class24

: —5—] $xi 4
T3 m(@) “anl 9

We have f{0) = 3/2
Jim f(2) = lim (z) = £(0)

Thus [ (x} is continuous at x =0

13. Find the value of a for which the function f defined by
asinj(z+ 1),z <0
flz)=

Lrm = SR X
—a x>0

is continuous at x =0

Solution:
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Given

asinfl{z + 1),z <0
f{#}: )

{ i'm_m;lmll >0

Consider LHLatx=0
lim f(z) = lim f(0— k) = lim £ (k) =huﬁn%{—h+l'_] =na'n; =a
Mow apgain consider RHLatx =0

tanh —smh

i f() - Jiag £(0+B) = Jien £ (B) - Jing ————

class24

. 2sin® jtanh
= Jim £ (2) = iy~

i ;Hmin’%t-:h
ﬂl_rqr[:]mi‘_‘ %‘l‘“ﬂ

1 LAY
*.“:’-”"=EH( )HT

A
- |
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1
n.!_.ﬂf{r}ni sl

1
= im f{s)=3

If f {x) is continuous at x = 0, then
lim f{x) = bim f(zx)
&l & &l

14. Examine the continuity of the function
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Given

flz)= {:::;::':fun atx=10

The given function can be written as

i3 - 2x<0
J’{il-{liﬂ}nﬂ.:—-ﬂ
g+lz>0

3 -2,2<0
=flz)={ -2,z=0
r4+lLxe>0

lim (B + 1) =1

o im £(x) # bm £ (2)

Hence f (x) is discontinuous atx =0

15. Discuss the continuity of the function

x>0

Hz)=4 Lxz=0 althepoiniz=0

—x.x <0

Solution:

class24
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Given
x>0

Fliz)=4{ 1,z=0 aithepoiniz=10
—r.x < 0

Consider LHLatx =0

= lim f(z) = lim £(0— k) = lim £ (—h)

(4=
Consider RHLatx =0

) = fim £ (8)

class24

16. Discuss the continuity of the function

z,ﬂﬂz{l 1
f(=z)= 12,x=3 at the point = = —
l—:ii-::::il 2
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Consider LHL at x = %

i £(e) < iy (5 )
SICRORE

Again consider RHL at x = %

lim _f{:js-ﬁmj'(a— ) n)
'_'i

class24

17. Discuss the continuity of

lL.ae< 0

ﬂ”}_{a=+1 g =y

Solution:
Given

_ faw-1,2<0 . _
)= {2=+1.=:_:-u afz =1

Consider LHL atx =0
_115 F(=)=2(0)-1=-1
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Again consider RHL at x =0

lim f(z) =2(0) +1=1

+ lim £(e) # i S0

Hence [ (x) is discontinuous at x = 0

18. For what value of k is the function
u'm ?l_: 1 ,
— r—1 —
filx) el continuous at x = 17

class24

z-1)(z+1)

N =t

lim (2 + 1) = k

k=2

19, Determine the value of the constant k so that the function
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et o |
.if{::}:{ -1 *#1 continuous at r = 1

N, E=1
Solution:
Given
_ [
:{:}-{ o

If I {x) is continuous at x = 1, then

lim £ (=) = /(1)

P 3z

class24

=]

20. For what value of k is the function
I{ﬂz{ "fm?éuwnﬁnmmamzmr

k,ifx=0
Solution:
Given

_ fenSm g0
.ﬂa:}—{ * ifz—0

I 1 {x) is continuous at x = 0, then we have
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lim £ () = £{0)

Mvelass24

econtinuows al @ =2

Solution:
Given
ka?, ifz<2

If f {x] is continuous at x = 2, then we have
lim f(2) = lim f(z) = F(2)

Now,

lim £ (=) = Jim £ (2~ B) = Jim k(2 B)" = 4k



ED Sharma Solotions for Class 13 Maths Chapter §
Contimuity

f(1)=3
From the above equation we can write as
4k =13

3

22, Determine the value of the constant k so that the function

.ﬁ:ﬁ}:{ E ;;i:#ﬂn is continuous at x =0

class24

" B x2r =k
2. sinr
?l‘ﬂ Az .
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23. Find the values of a so that the function
_Jex4+5,ifx <2 -
'ﬁz}_{m—l. ifz>2 is comtinuous at @ = 2

Solution:
Given

_Jax+5,ifx <2
I{E}_{t—l,’ij’:}‘l

Consider LHL atx =2

lima(2-h)+6=2a+5
bl

class24

Since f [x) satx =2 we have
L f(2) - B f(x) = £(2)

2at+a=1

= -4

a=—2



