Class 12

Chapter - 5

Continuity and Differentiability

Exercise 5.1

Question 1:

edukalpclasses.com

Prove that the function f(x) = 5x — 3 is continuous at x =0, at x=—3 and at x = 5.

Answer

The given function isf{x} =5x-3
Atx=0,f(0)=5%x0-3=3

Iinaf(x): Ii_r:g[ix—ﬂ =5x0-3=-3
“lim £(x)= £(0)

Therefore, fis continuous at x = 0
Atx=-3,f(-3)=5x%(-3)-3=-18
!iin]f{x]= Iliﬂ(frx—3)=5x(—3:|-3= -18
I_im‘f{x}= 7(-3)

Therefore, fis continuous at x = -3

Atx =35, f(x)= f(5)=5x5-3=25-3=22
lim f(x)=lim(5x-3)=5x5-3=22

i £ (x) = £ (5)

Therefore, fis continuous at x = 5

Question 2:

Examine the continuity of the function f(x) = 2x*> — 1 at x = 3.

Answer

The given function is f/(x) = 2x" -1
Atx=3, f(x)= f(3)=2x3"-1=17
lim f(x) = lim(2x* ~1) =2x3* ~1=17

lim £ (x)= £ (3)

Thus, fis continuous at x = 3
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Question 3:

(@) The given function is
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lim £ (x) = lim *— 25 |im{1?'# = lim(x—5)=(c-5)

K= L—*C _x -l- 5 X K>

(c'+ 5}(&' - 5}

c+3
s lim f(x)=f(c)

Hence, fis continuous at every point in the domain of f and therefore, it is a continuous

Also, f (¢) = =(c—5) (asc#-5)

function.
S—x,ifx<35

x=5ifx=5

f{x}=lx—5|={

(d) The given function is
This function f is defined at all points of the real line.

Let c be a point on a real line. Then,c<50orc=50rc>5
Casel:c<5

Then, f(c)=5-c¢

lim _f[.r} = hT{S ~x)=5-¢

slim f(x)= f(c)
Therefore, fis continuous at all real numbers less than 5.
Casell:c=5

rren, ()= 1(5)=(5-5)=0
lim /(x) = lim (5~ %) =(5-5) =0

lim f(x)= !riE;l{I— 5)=0

X3

s lim f(x) = lim f(x)= f(c)
Therefore, fis continuous at x = 5
Caselll: c>5

Then, f(c)= f(5)=c-5

lim £ (x) = lim (x~5) = -5

X
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Answer
The given function is f (x) = x”

It is evident that f is defined at all positive integers, n, and its value at n is n".

Then, lim f(n)=lim(x" )= n"

X—*n
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lim f(x)=1lim(5)=5

x—+l r—+]

sim f(x)# lim f(x)

r—l "
Therefore, fis not continuous at x = 1
At x = 2,

fis defined at 2 and its value at 2 is 5.

Fhen, lim / (x)= [1_1:1{5} =5
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Then, f(¢)=2c-3
lim f (x) = lim (2x-3) = 2c -3

X
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Therefore, fis continuous at all points x, such that x < -3
Case II:

If ¢ =3, thenf(-3)=—(-3)+3=6
lim flx)= lim (-x+3)=—(-3)+3=6
lim f(x)= I_im_{—2x]=—2><{—3}=&

i 7 (x) = ()
Therefore, fis continuous at x = -3
Case III:

If —3<c¢<3, then f(c)=—2¢and lim f(x)=lim(-2x)=-2¢


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

: ifx=0
flx)=1x nr
0, ifx=0
Answer
|x
: Liafx=10
flx)=1 x nr
0, ifx=0

The given function fis

It is known that, ¥ < 0=|x=-xandx>0=|x]=x

Therefore, the given function can be rewritten as

|'i|—_—"——1if.r<u
xX X

fx)=40,ifx=0
H=£=l, ifx=0
X X

The given function fis defined at all the points of the real line.
Let c be a point on the real line.

Case I:
If e <0, then f(c)=-1
1;"?-1"[.(*'(}: lim[—1}= -1

X
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If ¢ >0, then f(c) =1
lim f(x)=lim(1)=1
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_ jx+|, if x =1

/(%)= | +1, ifx <1

Answer

jx+|, if x =1

| +1, ifx <1

f(x)-

The given function fis
The given function f is defined at all the points of the real line.
Let ¢ be a point on the real line.

Case I:

If ¢ <1, then f (¢} =c¢” +1and lim f(x)=lim(x* +1)=¢* +1
clim f(x) = f(e)

Therefore, fis continuous at all points x, such that x < 1
Case II:

Ife=1, thenf(c)=f(1)=1+1=2

The left hand limit of fat x = 1 is,

li x)=lim(x* +1)=1"+1=2

lim f(x) rJ_I’lll(:r + } +

The right hand limit of fat x = 1 is,

lim f(x)=lim(x+1)=1+1=2

x—l r—+]

!Tlrzllj (x)=7(1)

Therefore, fis continuous at x = 1

Case III:

Ife=1, thenf{t"} =c+]

lim f(x)=lim(x+1)=c+1
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/(x) ={ ¥ -3, ifx<2

x L ifx =2

Answer

=3, ifx<2
f{-r]% 241, ifx>2
The given function fis X L x>
The given function fis defined at all the points of the real line.
Let ¢ be a point on the real line.

Case I:

Ife <2, thenf(¢)=c¢’ =3 and lim f (x)=lim(x"-3)=¢’ -3

X—w
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Answer

f'[—*]={¥i“"s ifx<1

The given function fis X ifx=1

The given function fis defined at all the points of the real line.
Let ¢ be a point on the real line.

Case I:
Ife <1, then f(¢)=c"~1and lim f (x)=lim(x" ~1)=¢" -1
<. lim f(x)=1(c)

Therefore, fis continuous at all points x, such that x < 1
Case II:
If c = 1, then the left hand limit of fat x = 1 is,

lim f (x) = lim (x" =1)=1"-1=1-1=0

Xl ’

The right hand limit of fat x = 1 is,
lim f (x)=lim(x)=1" =1
K=l !

="
It is observed that the left and right hand limit of f at x = 1 do not coincide.
Therefore, f is not continuous at x = 1
Case III:

Ife>1, thenf(c)=c

lim f/(x) = ]im{.r:) = ¢

=%
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x+5, ifx=1

(1) =
f{ ] x=5 ifx=1
a continuous function?
Answer
r(x) x+5 ifx <
x)=
x=5 ifx =1

The given function is.
The given function fis defined at all the points of the real line.
Let ¢ be a point on the real line.

Case I:

Ife <1, thenf(c)=c+5and lim /'(x)=lim(x+5)=c+35

r—*0 T
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Discuss the continuity of the function f, where f is defined by

3, if0=x<1
flx)=44,ifl<x<3
5 if3<x=10
Answer
3, if0=sx<1
fx)=14, if l<x<3
5 if3=x<10

The given function is

The given function is defined at all points of the interval [0, 10].
Let c be a point in the interval [0, 10].

Case I:

fo<e<l, lhen_f'l:c‘) =3and lim f l:r) =lim [3] =3

]im_f'[x} =_f'(c}

Therefore, fis continuous in the interval [0, 1).

Case II:
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The left hand limit of fat x = 3 is,

fim /()= Jim(4)=4

The right hand limit of fat x = 3 is,

lim /()= im () =3

It is observed that the left and right hand limits of f at x = 3 do not coincide.

Therefore, fis not continuous at x = 3
Case V:

If 3<¢ <10, thenf(c) =35 and lim f(x)=lim(5)=5

K=
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Case II:

Ife=0, thenf(e)=£(0)=0

The left hand limit of fat x = 0 is,

lim f(x)=lim(2x)=2x0=0

K= xa—+l

The right hand limit of fat x = 0 is,

firy /()= lim (0)=0

lim £ (x)= 1/(0)

Therefore, fis continuous at x = 0

Case III:

If0<c <], thenf(x)=0and lim f(x)= Iim_{ﬂ} =)
wlim f(x) = £ (e)

Therefore, fis continuous at all points of the interval (0, 1).
Case IV:

Ife=1, then f(c)=f(1)=0

The left hand limit of fat x = 1 is,
im /()= lim(0) =0

The right hand limit of fat x = 1is,
i ()=l (4)= 414

edukalpclasses.com

It is observed that the left and right hand limits of fat x = 1 do not coincide.

Therefore, fis not continuous at x = 1
Case V:

Ife <1, thenf[c'] =4¢ and lim f {r] = l_im[rix:l =4dc
s lim f(x) = f(¢)

Therefore, fis continuous at all points x, such that x > 1

Hence, fis not continuous only at x = 1

Question 16:

Discuss the continuity of the function f, where f is defined by

For more study Materials login to
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-2, ifx<-1
fx)=12x if —-1<x=1
2, ifx=>1
Answer
-2, ifx=-1
flx)=12x if —-1<x<1
2, ifx>1

The given function fis
The given function is defined at all points of the real line.
Let ¢ be a point on the real line.

Case I:
Ifc<—1, then_f(c]: 2 and Il_imj'{x):liml[-‘l): -2
wlim £ (x)=f(c)

Therefore, fis continuous at all points x, such that x < —1
Case II:

Ife=—1, thenf(c)= f(-1)=-2
The left hand limit of fat x = —1 is,
lim f(x)= lim (-2)=-2

x——| x—3—|

The right hand limit of fat x = —1 is,
lim f(x)= lim (2x)=2x(-1)=-2

11" x—=—1"

s lim 7 (x)=f(=1)

Therefore, fis continuous at x = -1

Case III:

If —1<c<l, thenf(c)=2c

lim f(x) = lim(2x) = 2¢

sMim f(x)=f(c)

Therefore, fis continuous at all points of the interval (-1, 1).
Case IV:

For more study Materials login to
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Ifc=1, thenf(c)=f(1)=2x1=2
The left hand limit of fat x = 1 is,
P_.rllﬁf{x}:!i_flrl{zx}:hl =2

The right hand limit of fat x = 1 is,
i /(x)=lip 22
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!'_':“ fx)= !'_1“ flx)=r(3) (1)
Also,
lim f(x) = lim (ax+1)=3a+]

H—=3 ]

lim f(x) = lim (bx+3)=3b+3

] i3

f(3)=3a+1

Therefore, from (1), we obtain
Ja+1=3b+3=3a+l

= 3a+1=3h+3

= 3a=3h+2

2
=a=h+—
3

Therefore, the required relationship is given by,
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Atx =1,
fF(l)=4x+1=4x1+1=5
lim(4x+1)=4x1+1=5

T—ul

~lim £ (x) = £(1)

x=wl

Therefore, for any values of A, fis continuousat x =1

Show that the function defined by
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It is evident that f is defined at x = p

Atx=m, f(x)= f(n)=n"—sinn+5=n"-0+5=71"+5

Consider lim f (x)=1lim [.r: —sinx +5)
Putx=m+h
If x — m, rthen it is evident that h— ()

o dim f(x) = lim (x* -sinx +5)

AT K=

= lim (m+ k) —sin(n+h)+ 5}

—l

=lim(n+ h}: —limsin(m+h)+1im 3

fr—l f—i =l

=(n+ :}}: - !Ii]}:': [sin mcosh+ cusws.[nh] +5

=n’— Limsin nmeosh—limcos wsinh+ 3
—+0

fi—0

=n’ —sinmcos0 —cosnsin0+5
=n" —0x1—(=1)x0+5
=n"+5

s lim f (x) = £ (r)

Therefore, the given function fis continuous at x = n

Question 21:

Discuss the continuity of the following functions.
(@) f (x) = sin x + cos x

(b) f (x) = sin x — cos x

(c) f(x) = sin x x cos x

Answer

It is known that if g and h are two continuous functions, then
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g(c)=sine
limg(x)=limsinx

N L 1o

= Lnl]] sm{c + Fi}

= Iim[sinccush +Coscsin h]
=1

=lim(sinccosh)+ lim{cnsc sin h]
Fr—ald h—l}

=sinccos0+coscsin
=sinc+0
=sin¢
- limg(x)=g(c)
Therefore, g is a continuous function.
Let h (x) = cos x
It is evident that A (x) = cos x is defined for every real number.
Let ¢ be a real number. Putx =c + h
If x> c, thenh—>0
h (c) = cosc

limA(x)=1limcosx

N+ K=

=limcos(c+h)

fr—=ll

= lim[cos ¢ cos h—sin ¢ sin /1]

Te=sll

=limcosccos h—limsinesinh

fr—l fe—sil

=cosccosll—sinesin(

=coscx]—sinex()

=CO0sc
slimh(x)=h(c)

Therefore, h is a continuous function.

Therefore, it can be concluded that

(@) f(x) =g (x) + h (x) =sin x + cos x is a continuous function
(b) f(x) =g (x) — h (x) = sin x — cos x is a continuous function

(c) f(x) =g (x) x h (x) =sin x x cos x is a continuous function

For more study Materials login to
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Discuss the continuity of the cosine, cosecant, secant and cotangent functions,
Answer

It is known that if g and h are two continuous functions, then

hfx]

~. (x)# 0 is continuous

g(x)

(7)

(i) : . g(x)# 0 is continuous
g(x)

(ii) _1 -, h(x) =0 is continuous
h(x)

It has to be proved first that g (x) = sin x and h (x) = cos x are continuous functions.

Let g (x) = sin x

It is evident that g (x) = sin x is defined for every real number.

Let c be a real number. Putx =c + h

If x
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limh(x)=limcosx

N+ K=

=limcos(c+h)

fr—=ll

= lim[cos ¢ cos h—sincsin k|

Jr—sll
= Ir}_r’ra cosccosh— lal_lﬁl;ll sinesin f
=cosccos(—sinesin(
=coscx]=sinecx(
=Cos¢

slimb(x)=h(c)

Therefore, h (x) = cos x is continuous function.
It can be concluded that,

1 . . i
cosecx =——, sinx # 0 is continuous
sinx

= COSECX, X # AT {n = Z} is continuous

Therefore, cosecant is continuous except at x = np, ni z

1 ; .
secy = , cosx # 0 is continuous
cosx

S SeCY. X # {Eu - l}g [n = Z) 15 continuous
x=(2n+ I]E (neZ)
)

Therefore, secant is continuous except at -

- -

cotx = , sinx = 0 1% continuous

sin x
= colx, x #nn (neZ) is continuous

Therefore, cotangent is continuous except at x = np, n iz

Question 23:
Find the points of discontinuity of f, where
5in x

f[x}= x

x+1 ifx=0

Lifx <0

For more study Materials login to
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Answer
sinx .
f{x}: ; Lifx <0

ifx=
The given function fis x+], ifx20

It is evident that f is defined at all points of the real line.
Let ¢ be a real number.

Case I:

b

inc sin_rJ_sinc

51
Ifc<0, th = d li r)=li
C=< enf{c] . an 1_]I;nf-{.1] Tlrl‘_t[ . .

wlim f(x) = f(c)

Therefore, fis continuous at all points x, such that x < 0
Case II:

If ¢ =0, thenf(c¢)=c+1and ITirEf{x} = l_ill‘;(x F1)=c+1
“lim £ ()= £ (c)

Therefore, fis continuous at all points x, such that x > 0
Case III:

Ife=0, thenf(c)=f(0)=0+1=1

The left hand limit of fat x = 0 is,

lim f(x)=lim " =]

w=i] ral oy

The right hand limit of fat x = 0 is,
lim f(x)=lim({x+1)=1
Jrl{ } .t—!l.'l'{ }

sl

sim f(x)= lim f(x)= £(0)

x—ll 1=l

Therefore, fis continuous at x = 0

edukalpclasses.com

From the above observations, it can be concluded that f is continuous at all points of the

real line.

Thus, f has no point of discontinuity.

For more study Materials login to

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Question 24:
Determine if f defined by

I
j'{.r}: X sm;, ifx=0

0, ifx=0

is a continuous function?
Answer

I
j'{.r}: x sm;, ifx=0
The given function fis 0, ifx=0
It is evident that f is defined at all points of the real line.
Let c be a real number.

Case I:

Ife=0, thenf{c} =c’ !-11'r'|l

&
lim f(x)=1lim [x: sin lJ = (lim x° ][Iimsin l] ~ ¢ sin
i X A—we s

am am P
s lim £ (x) = £ (c)

Therefore, fis continuous at all points x # 0
Case II:


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

27

Chapter - 5
Continuity and Differentiability

1 . 2 .|
lim f(x)= lim [x sin— | =lim| x” sin—
K=l K=l X a—l x

) o
It is known that, —1=sin—=1, x=0
X

|
= —x’ <sin—<x°
X

. 1 . 2.1 .3
= lim [—x‘] < I|m[x‘ sin— |=<limx”
x—=0 1—l X ¥

) .
== Ilm[x‘ sin —J =0
a0 X

= lim [xf sin 5:0

- fim £ (x) =0

Similarly, lim f(x)= lim |I/.x'zsu {J = Ilm ?x sm—: =0
s lim f(x)= 7 (0) = lim f(x)

Therefore, fis continuous at x = 0

edukalpclasses.com

From the above observations, it can be concluded that f is continuous at every point of

the real line.

Thus, fis a continuous function.

Question 25:

Examine the continuity of f, where f is defined by

()|

siny—cosx,ifx=0
-1 ifx=10
Answer

sinx—cosx,ifx=0

_f'h—}:{_l ifr=0

It is evident that f is defined at all points of the real line.

The given function fis

Let ¢ be a real number.

Case I:

For more study Materials login to
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If ¢ # 0, then f'(¢) =sinc —cose

lim f(x)= |~_1r'|:|_{51n X—eosx)=sinc—cosc

s lim £ (x)=f(e)

Therefore, fis continuous at all points x, such that x # 0
Case II:

If ¢ =0, then f(0)=-1

lim f(x)=lim (sin x—cos.x) =sin0—cos0=0-1=-1

=)

lim f(x)= lim (sin x—cosx)=sin0—cos0=0-1=-1

x—=0"
» lim f (x) = lim f(x) = £(0)
Therefore, fis continuous at x = 0

From the above observations, it can be concluded that fis continuous at every point of

the real line.
Thus, fis a continuous function.

Find the values of k so that the function f is continuous at the indicated point.

kcosx . T
,1F.~:;f;
. 'l - i TI:
flx)= R—2x alx=—
. - T 2
3, ifx=—
2
Answer
(kcosx .. =@
S =E—
__f'{x}: n—2x
J i B 1
3, itr=—
2

The given function fis

The given function fis continuous at
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It is evident that f is defined at
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lim f{x]lem_'{ flx)=r(2)

= 2

= lim (k)= lim (3) = 4k

= kx2*=3=4k
=4k =3=4k
=4k =3

= k==
4

Therefore, the required value of
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Find the values of k so that the function f is continuous at the indicated point.
e+, ifx=5

= o atx=35
3x=5, ifx=5

flx)
Answer
fx+1, 1fx<5
f'{x‘j— x+1, ifx

The given function fis - B3x=5,ifx>5
The given function fis continuous at x = 5, if fis defined at x = 5 and if the value of f at

x = 5 equals the limit of fat x = 5

It is evident that f is defined at x = 5 and
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Answer
5, ifx<?2
f{x}= ax+hif2<x<10
21, ifx=10

The given function fis

It is evident that the given function fis defined at all points of the real line.
If fis a continuous function, then fis continuous at all real humbers.

In particular, fis continuous at x = 2 and x = 10

Since fis continuous at x = 2, we obtain
lim 7 (x)= lim £ (x)= 7(2)

= lim (5)= lim (ax+b)=5

=5 :_Ea + .F:r.= 5

=2a+bh=5 (1)

Since fis continuous at x = 10, we obtain

lim £ (x)= lim £(x)=/(10)

x—lil

= lim (ax+b)= lim (21) =21

Al K107

= 10a+b=21=121

= 0a+h=21 [2]

On subtracting equation (1) from equation (2), we obtain
8a = 16

>a=2

By putting a = 2 in equation (1), we obtain
2x2+b=5

>4+b=5

32 For more study Materials login to
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>b=1

Therefore, the values of a and b for which fis a continuous function are 2 and 1

respectively.

Question 31:

Show that the function defined by f (x) = cos (x?) is a continuous function.

Answer

The given function is f (x) = cos (x?)

This function f is defined for every real number and f can be written as the composition
of two functions as,

f=goh, where g (x) = cos x and h (x) = x*
- (0h)(3) = £ (h(x)) = 2[x) =cos(* )= £ (+)]

It has to be first proved that g (x) = cos x and h (x) = x* are continuous functions.
It is evident that g is defined for every real number.

Let ¢ be a real humber.

Then, g (c) = cos ¢

Putx=c+h

Ifx— ¢, thenh—0

lTi_lzl_ g(x)= |T|_|21 cosx

= le cos[:c +h)

=lim[cosccos i sin ¢sin ]
el

=limcosccosh-limsinesinh
Tr—al) fr—l

=cosccosl—sinesin0

=coscxl—sinex0

= (0S¢

~limg(x)=g(c)

R

Therefore, g (x) = cos x is continuous function.
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h (x) = x*
Clearly, h is defined for every real number.
Let k be a real number, then h (k) = k?

limh(x)=limx" =k

x—rk r—rk
Slimb{x)=hk
lim r{r} r[ )
Therefore, h is a continuous function.
It is known that for real valued functions g and h,such that (g o h) is defined at ¢, if g is

continuous at ¢ and if fis continuous at g (c), then (f 0 g) is continuous at c.

f(x)=(goh)(x)=cos(x)

Therefore, - is a continuous function.

Show that the function defined by
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Therefore, g is continuous at all points x, such that x < 0
Case II:

Ife=0, theng(c)=c and Lil?}g{_r] = lTirE x=c¢
~limg(x)=g(c)

Therefore, g is continuous at all points x, such that x > 0
Case III:

Ife=0, theng(c)=g(0)=0

lim g(x) = lim (—x) =0
fig £(x)= i (x) =0
w lim g(x) = lim (x) = £(0)

Therefore, g is continuous at x = 0

edukalpclasses.com

From the above three observations, it can be concluded that g is continuous at all points.

h (x) = cos x

It is evident that h (x) = cos x is defined for every real number.
Let ¢ be a real number. Putx =c + h

Ifx - c thenh—20

h (c) = cosc

]lmh[r}— lim cos x

N—*C

= limcos(c+h)

fr—=ll

=lim[cosccos h—sincsin Al

Je—ail

= limcosccos h—limsinesin b

fr—ll fa—+il

=cosccosl—sinesin()
=coscx|—=sincx(

=C0scC

s lim hl[xj h(c)

K=

Therefore, h (x) = cos x is a continuous function.

It is known that for real valued functions g and h,such that (g o h) is defined at ¢, if g is

continuous at ¢ and if fis continuous at g (c¢), then (f o g) is continuous at c.
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£ (x)=(20h)(x) = £ ((+)) = £ (cos ) = eos.x

Therefore, is a continuous function.

Question 33:

Answer
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fi £(x)= i (~x)=0
]1_21 g{m}—llm{ )=0
im (x) = g(0)

Therefore, g is continuous at x = 0

L lim g (x) = l

x—»(l —ll

From the above three observations, it can be concluded that g is continuous at all points.
h (x) = sin x

It is evident that h (x) = sin x is defined for every real number.

Let c be a real number. Put x = ¢ + k

Ifx—>c thenk—0

h (c) =sinc

h(e)=sine

1¥ir.n_ h(x) = ]:LIIJ_ sin x

= !I]HHIH{L‘ +k)

= Iim [sinccusk +coscsin ﬁf]

= !'n:r:{qnu_ cosk )+ Lu:ll{cmcqm k}

=sinccos(+coscsinl
=sinc+0
=sinc

L limh(x)=g(c)

N=¥g
Therefore, h is a continuous function.
It is known that for real valued functions g and h,such that (g o h) is defined at ¢, if g is
continuous at ¢ and if fis continuous at g (c¢), then (f o g) is continuous at c.

Therefore, [x} gof?] {h[x}_}= g{sm * |5||1 1c| is a continuous function.

Answer

The given function is
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The two functions, g and h, are defined as
g(x)=|x| and h(x)=|x+1|

Then, f=g—h

The continuity of g and h is examined first.
2(x)=|x| can be written as

( } —x, ifx<0
Xl=
& x, ifx=0

Clearly, g is defined for all real numbers.
Let ¢ be a real number.

Case I:

Ifc <0, then g(c)=—c and I!m g {rll = IT|_|’1: —x) =
wlimg(x)=g(c)

Therefore, g is continuous at all points x, such that x < 0
Case II:

Ifc>0, theng(c)=c and limg(x)=limx=c¢

limg(x) = g(c)

Therefore, g is continuous at all points x, such that x > 0
Case III:

Ife=0, theng(c)=g(0)=0

x—3{) x—3{

(c
lim g(x)=lim(-x)=0
lim g(x)=1lim(x)=0

x>0 x—l)

s lim g(x) = lim (x) = g(0)

x—+ll x—+ll

Therefore, g is continuous at x = 0

edukalpclasses.com

From the above three observations, it can be concluded that g is continuous at all points.

h(x)= |.1'+ 1| can be written as

h{x}z{_{ﬂl}’ if, x < —1

x+1, ifx=-1

Clearly, h is defined for every real number.
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Let c be a real number.

Case I:
Ifc < -1, then ic)=—(c+1) and limh(x) =lim[—(x+1) | ==(c+1)
2 lim h[x}:h{r:]

Therefore, h is continuous at all points x, such that x < -1

Case II:
If ¢ = 1. then h{c‘):c'H and I_imh(.r}: I_im_[x+]}:c+l

climb(x) = h{c)

Therefore, h is continuous at all points x, such that x > -1

Case III:
If ¢ =—1, then h(c)=h(-1)=-1+1=0

lim h(x)= lim [—{x+|”=—{—l+]} 0

| X—r—

lim A(x)= lim (x+1)=(=1+1)=0

x=—1" x=—1"

o lim A(x)= lim A(x)=h(-1)

| fe—=—1"

Therefore, h is continuous at x = —1

edukalpclasses.com

From the above three observations, it can be concluded that h is continuous at all points

of the real line.

g and h are continuous functions. Therefore, f = g — h is also a continuous function.

Therefore, f has no point of discontinuity.
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