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Chapter 5: CONTINUITY AND DIFFERENTIABILITY

Exercise — 5.1

Q1.  Prove that the function f(x) = 5x — 3f is continuous at x =0, at x =— 3 and at x = 5.
Al Given, f(x)=5x—-3

Atx =0, Ixi_r)rgf(x)zlxi_r)rg 5x—3=5x0-3=-3.

So f is continuous at x = 1.

Atx=-3, XIi_)rgf(x):xli_>r[135x—3=5(—3)—3=—15—3

=-18.
So f is continuous at x = — 3.
Atx =5, IXi_r)r;f(x)zlxi_r)r;.5x—3=5.5—3=25—3=22.

So, fis continuous at x = 5.

Q2.  Examine the continuity of the function f(x) = 2x? — 1at x = 3.
A2. Given, f(x)=2x*-1
Atx=3

Lim f(x) = lim () = lim2(3)~ 1= 18 -1 =17.

So, fis continuous at x = 3.


www.toppersguru.com

Www.toppersguru.com

Q3. Examine the following functions for continuity.
(a) f(x)=x-5 (b) f(x)—x X#5
2
@ F()=2"x#-5  (d)F()=Ix-

A3 (a) Given, f(x) =x - 5.

The given f x "is a polynernial f x" and as every pohyouraial f X" is continuous in its domain R we
conclude that f (x) is continuous.

(b). Given, f(x) = i,x;tS
X—5
Foranya € R —{5},

lim  (x) =lim —~— 1
X—a X—a (X—5) a-5

1
and f(a) = ——
(@ -
i e, him f(x) =f(a).
Hence f is continuous in its domain.

2 -
(© Givendfix) = 2522 x5
X+5

Foranyae R — {-5}

x*-25_a’-25_ (a-5)(a+5) _ "

lim f(x)=Ilim 5
x—a x-a X +5 a+>5 a+>5
2_ J—
AnOIf(a):a 25=® 3@+3_
a+s a+s
=a->5

~limf() = ().
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So, f is continuous in its domain.

x=5 ,ifx-5>0=>x=>5

(d) Given f (a) = |x—5l={_(x_5) ifx—5<0=x<5.

Forx=c<5.
f(c)=—-(c-5=5-c.
lim f(x) = lim - (x-5)=-(c-5)=5-c.
~ f(c) = lim f(x).
So f is continuous.
Forx=c¢>5.
f(c)=(x-5)=c-5
lim f(x) = lim(x-5) =c - 5.
~f(c) = lim f(x)
So, f is continuous.
Forx=c=5,
f(5)=5-5=0
Iir? f(a) = Iir151 -(x-5=-(5-5=0
lim f(x)= lim (x-5)=5-5=0
x—5" x—5"
~ten +(x) = sin +(x) =f(c)
x—5" x—c*

Hence f is continuous.

Q4. Prove that the function f (x) = x" continuous at x = n, where n is a positive integer.

A4, Given, f(x) =x " > n = positive.
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Atx =2,
X)=n"

lim f(x) = lim x"=n"
X—=n X—=n

2 1im () = f(x)

So f is continuous at x = n.

Q5. Is the function f defined by

X, ifx<1
f(x)=4_".
5ifx>1
continuous at x = 0? At x = 2?

Find all points of discontinuity of f , where f is defined by

. X, ifx<1
A.5. Given, f(a) = .
5, ifx>1.
Atx =0,
(0)=0

le_rjg f(x) = le_rg x=0

Iirrg f (x) = f(0)

So, f is continuous at x = 0.

Atx=1,

Left hand limit,

LHL= Iirrl1 f(x) = Iirq x=1.
Right hand limit,

R.H.L.= lim f(x) = lim 5=5.
x—1"

x—1*
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-~ LHL. Z RH.L.

So, f is not continuous at x = 1.

Atx =2,
f(2) = 5.
IX|Lr11 f(x) = leg‘zl 5=5

sdimf (x)=1(2)

lim—2

So f is continuous at x = 2.

Find all points of discontinuity of f, where f is defined by

2x+3ifx<2
6. f(x) =
< () {2x—3ifx>2.

2x+3ifx<2
A6 Givenfoo= X
2x =3 ifx>2.

Forx=c<2,
F(c)=2c+3

lim f(x) = lim 2x+3=2c + 3

X—>C X—C

1im £ (x) = f(c)

So f is continuous at x|<| 2.
Forx=c>2.
F(c)=2c-3

lim f(x) = lim 2x-3=2c-3

X—C X—C

= lim 1(x) = f(c)
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So f is continuous at x|>| 2.
Forx=c=2,

L.H.L.

lim f(x) = lim 2x+3=2.2+3=4+3=7.

X—2" X—2"

R.H.L.

lim fx)= lim  2x-3=2.2-3=4-3=1,
x—>2" x—>2"

~LHL #Z RHL-

-~ fis not continuous at x = 2.i e, point of discontinuity

| x| +3ifx<-3
Q7. f(x) =q-2xif-3<x<3
6x+2ifx>3

| x|+3 ifx<-3
A.7. Given, f(x)={-2xif-3<x<3
6x+2ifx>3
Forx= c<-3,
f(-3)=-e+3 (+-x<—3,| X |=—X)
lim f(x) = lim | x|+3=—-a+3.
~lim f(x) = f(c)
X—C
So, fis continuous at x = ¢ < — 3.
Forx=c>3
f(3)=6.3+2=18+2=20
lim f(x) = lim 6x +2=18+2=20

~lim f(x) = f(c). So fis continuous at x = ¢ > 3.

For.C=-3,
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f(-3)=-(-3)+3=6.

lim f(x)= lim —x+3=—(-3)+3=6.

lim f(x) = lim (-2x)=-2(-3)=6.
~lim f(x) = lim f(x) = f(- 3)

So, fis continuousatx =¢c=— 3.
Forc=3,

f(3)=6.3+2=18+=20.

lim f(x) = lim —2x=-2(3)=-6
x—3"

x—3"

lim f(x) = lim (6x+2)=6.3+2=20
x—>3" x—3"

s lim £(x) ~ lim f(x).

f is not continuous at x = 3 point of discontinuity

|X] .

—, ifx=0
Q8 f(x) =1 x

0, ifx=0.

A8. Given, f(x) = f(x)=|x|-|x+1].
Forx=c<0,
fc)=-1
le_rfg f(x) = le_rg -1=-1
~f(c) = Iing f(x)
f is continuous at x|<| 0.

Forx=c>0,
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F(c)=1

lim f(x) = lim £ =1
~f(c) = le_r]g f(x)

f is continuous at x > 0.

Forx=c-0.

LHL = lim f6) = lim (-1)=-1
x—0" x—>0"

RH.L. lim f(x)= lim 1=1

x—0" x—>0"

~LHL. # RH.L.

is now continuous at x = 0, «t point of discontinuity of fisat x = 0.

X ifx<0
Qo. f(x) =41x|
-1 ifx>0
X ;
X ifx<0 _—X:—llfx<0

A9. Given, f(x) = <|X| =
1ifx20 g—lifxzo.
So, f(x)=-1 VxeR.

Hence, lim f(x) = lim -1=-1VeeR
X—C

X—C
~ fis continuous in its domain

Hence, f has no point of discontinuity.

x+1,if x>1
x*+1, if x<1

Q0. f(x) ={
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X+1lnx=>1
A10. Given fx)=1 . "
X“+1 mx<l.

Forx=c<1,

limf(x)=limx*+1=c?+1

~lim f(x) = f(c)

So fis continuous at x = ¢ < 1.
Forx=c>1,

F(c)=c+1
limf(X)=limx+1l=c+1
~ lim f(x) = f(c)

So, f is continuous at x = ¢ > 1.
Forx=c=1,+(1)=1+1=2

LHL. = lim f(x)= lim x*+1=12+1=2,
x—1"

x—1"

RH.L = lim fx) = lim x+1=.1+1=2
x—1"

x—1"

~ LHL=RH.L =f(1)

So, fis continuous at x = 1.Hence f has no point of discontinuity.

x*-3, ifx<2
11. f(x) = '
. (x) {x2+1, if x>2

x* =3 ifx|<[2

All. Givenf(x)=1 |, .
x“+1 ifx>2

Forx=c<2,

f(c)=c®-3
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lim f(x) = lim x®*-3=¢c%-3.

X—>C X—>C

So f is continuous at x|<| 2.

Forx=c>2

fc)=x2+1=c*+1

|in‘21 f(x) = Iin‘21 x2+1=c2+1=1(c)

So, f is continuous at x|>| 2.

Forx=c=2,f2)=2-3=8-3=5,

L.HL. lim f(x)= lim x*-3=2%-3=5,
X—2" X—2"

R.H.L. Iirp f(x) = Iirg X2+1=22+1=5

~RH.L =LH.L =1(2).

So, fis continuous at x = 2

Hence f has no point of discontinuity.

X -1, ifx<1
12.  f(x) = '
Q (x) {xz, if x>1

X -1, ifx<1

A.12. Given, f(x) =
) {xz, if x>1.

Forx=c<1.
f(c) = lim f(x) = c'° - 1.

So, f is continuous for x|>| 1.

Forx=c>1.

f(c) = lim f(x) = c2
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So, f is continuous for x|>| 1.
Forx=c=1,

LHL= lim f(x)= lim x*¥-1-1¥Y-1=0.
x—1" x—1"

RH.L. = lim f(x) = lim x2=12=1.
x—1" x—1"

~LHL £ RH.L.

So, f is not continuous at x = 1.

Hence, f has point of discontinuity at x = 1.

Q13. s the function defined by

x+5, ifx<1 . .
f(x) = _ a continuous function?
x—=5, ifx>1

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

if x|<
A.13. Given, f(x) = X3 !fx|\|1
X=5ifx>1.
Forx=c<1.
F(c)=c+5

lim f(x) = lim fx+5=c+5

~lim f(x) = f(c)

So, f is continuous at x|<| 1.
Forx=c>1

F(c)=c-5

lim f(x) = lim x-5=c-5.

X—C X—C
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lim () = (c)

So, f is continuous at x|>| 1.

Forx=1

LHL. = Ilim f(x)= lim x+5=1+5=6.
x—1" X—1"

R.H.L. =

lim f(x)= lim x-5=1-5=-4,
x—1" x—1"

LHL. #Z RH.L.
f is not continuous at x = 1

So, point of discontinuity of fisat x = 1.

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

3, ifrt0<x<1
Ql4. f(x) =1 4,ifnl<x<3
5,ift3<x<10
3 n0<x<1
A.l14. Given, f(x) =< 4 nl<x<3
5 w3<x<10.

For x =csuch that 0<c<1,
f(c)=3

lim f(x) = lim 3 =3 =1(c)

X—C X—C
So, fis continuous in [0, 1].
Forx=c=1,

LHL.= lim () = lim 3=3.
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RH.L. lim f(x)= lim 4=4
x—1"

x—1*

~LHL £ RH.L.

fis discontinuity at x =1
for x =csuch that 1<c<3.
f(c)=4

lim f(x) = lim 4 =4 =1(c)

X—C X—C
So, fis continuous in x € (1,3)
Forx=c=3

LH.L. lim f(x)= lim 4=4
x—3" x—3"
R.H.L. Iir? f(x) = lim 5=5.
x—3" x—3"

So, fis discontinuous at x = 3.
For x = ¢ such that 3<c<10
f(c) =5.

lim f(x) = lim 5="5=f(c)

X—>C X—>C

So, fis continuous in x € (3,10]

2x, ifx<0
Q15. f(x) =40, if 0<x<1
4x, ifx>1

2x, ifx<0
A.15. Givenf(x) =40, if0<x<1
4x, ifx>1.

For (c) =c <0,
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f(c) = 2c.

lim f(x) = lim 2x = 2c = f(c)

X—>C X

So, f is continuous at x|<| 0

Forx=c>1,
f(c) = 4c

lim f(x) = lim 4x =4c =f(c)

X—C X—C
So, f is continuous at x> 1.
Forx=0

L.H.L.

lim f(x)= lim .2x=2(0)=0
x—0"

x—0"

RH.L. = lim f(x)= lim .0=0.

oo oo
f(0) = 0.

~ L.H.L. = R.H.L. = f(0).
So, f is continuous at x = 0.
For x = 1.

LH.L. = lim f(x)= lim .0=0

x—1" X—1%

RH.L = lim f(x) = lim .4x =4 (1) = 4.
x—1"

x—1*

~LHL. #Z RH.L.
So, f is discontinuous at x = 1.

-2, ifx<-1
Q16. f(x) =42x, if-l<x<1
2, ifx>1
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-2, ifx<-1
A.16. Given, f(x) = 12x, if-1<x<1
2, if x>1.
Forx=c<-1,
f(c)=-2

lim f(x) = lim (- 2) =-2=1(c)
So, f is continuous at x<— 1.
Forx=c>1,

f(c)=2

lim f(x) = lim . 2=2=1(c)

X—C X—C
So, f is continuous at x|>| 1.
Forx=-1,

L.H.L.

lim f(x)= lim —2=-2

x—>-1" x—>-1"

R.H.L.

lim f)= lim .2x=2(-1)=-2
x—>-1"

x—-1"
andf(-1)=-2
So,LH.L. =RH.L.=f(-1)

~f is continuous at x = — 1.

Forx=1,

LH.L. = lim f(x)= lim.2x=21=2
x—1" x—1"

RH.L. = lim f(x) = lim .2=2.
x—1" x—1"

f(1) =2

f(1) = LH.L=RH.L.
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So, fis continuous at x = 1.

Q17. Find the relationship between a and b so that the function f defined by

ax+1, ifx<3 . .
f(x) = { is continuous at x = 3.

bx+3, if x>3

. ax+1, ifx<3 . .
A.1l7. Given, f(x) = ) is continuous at x = 3
bx+3, ifx>3

So,f(3)=3a+1

LHL=Ilim f(x)= lim ax+1=3a+1

x—>3" X—3"

RH.L= lim f(x)= lim bx+3=3b+3
x—3"

b
for continuity at x = 3,
L.H.L =RH.L. =f(3)

= 3a+1=3+3=3a+1
So,3a+1=3b+3
3a=3b+3-1

3a=3b+2.

a=b+ 3.
3

Q18. Find the relationship between a and b so that the function f defined by

M(x*-2x), ifx<0 -
f(x) = continuous at x = 0? What about continuity at x =1?
4x +1, ifx>0

x> —2x) if x|<|0

) x(
A.18. Given, f(x) =
4x+1 if x>0.
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For continuity at x = 0,

lim () = lim f(x) = (0).

x—0"

lim x(xz-zx) = lim 4x+1= x(oz—z.o)

x—0" x—0"

0 =1 =0 which is not true

Hence, f is not continuous for any value of A.
Forx=1,

Iin} f(x) = f(2).

Iirrl1 4x+1=4(1)+1

=>4+1=4+1

=5=5.

So, f is continuous at x = 1 V value of A

Q19. Show that the function defined by g (x) . X— [x] is discontinuous at all integral
points. Here [x] denotes the greatest integer less than or equal to x.

A.19. Given, g(x) = x— [X].
For ne z,
gn)=n-[n]=n-n=0

lim f(x)= lim x-[x)=n-[n-1]=n-n+1=1
lim g (X)= lim x—[x]=n-[n]=0
So, lim g(x) £ lim g(x).

g(x) is d is continuous at all x e z.
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Q20. Is the function defined by f (x)=x* —sinx+5 continuous at x =7 ?
A.20. Given f(x) =x?—sin x + 5.
Atx=m.
f(n)=n’ —sint+5=n° —-0+5=n" +5.
lim f(x) = lim [® - sin x + 5]
If x= n+h thenas x »>=x, h > 0, so,
lim f(x) = lim [z + h)? = sin (r+ ) + 5]
= (n + 0)2— L'_’,T(] [sinmtcosh +cosm-sina]
+5.
=’ - LILT(} sinmcosh— ngg cosmsinh+5
=x2-0x(1)—(-1)x0+5.
= 12 + 5 = f(x)

So, f is continuous at X = .

Q21. Discuss the continuity of the following functions:

(a) f(x)=sin x+ cos x (b) f(x)=sin x—cos x
(c) f(x)=sin x.cos x

A.21. (a) Given f(x) =sin x + cos x
(b). Given, f(x) = sin x — cos X
(c). Given, f(x) = sin x .cos X.
Let g(x) = sin x and h(x) = cos X.

If g or h are continuous f x then
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g+h

g-h

g h are also continuous.

As g(x) = sin x is defined for all real number Xx.

Let ceR , and putting x = ¢ + h. we see that as x —c¢,h — 0.
Then g(c) =sinc

'Xi_’ﬂ g(x) = le_rﬂ sinx = M} sin (c + h).

= ngg (sinccosh +coscsinh)

=sinc. cos 0 + cos c. sin 0
=sincx1+0

=sinc

=9(c)

So, g is continuous 0 x € R.

Andh (c)=cosc

= ngg g(x) = IXILTC] sinx = legg cos (c + h)
=cosc.cos0—sinc.sin0
=cosc.1-0.

=cos ¢ = h(c).

As g and h are continuous 6 x € R.

The f x f(x)

Q22. Discuss the continuity of the cosine, cosecant, secant and cotangent functions.
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A.22.  For two continuous fx" f(x) and g(x), EM
g(x) f(x)

1 1 .
——— and ——are also continuous

f(x) 9(x)
Let f(x) = sin x is defined 6 x ¢ R.
Let CERsuchthatx=c+h.so,asx—>c,h—0
now, f(c) = sin c.
IXiLrg f(i) = leirg sinx = LILT(} sin (c + h).
= ngg (sin c cos h + cos ¢ sin h)

=sinccos 0+ cos csin0
=sincx1+0

=sinc

=f(c)

So, f is continuous.

Then, L is also continuous
f(x)

is also continuous

i

= —

sin(x)
= COosec X is also continuous
Let g(x) = cos x is defined 0 x € R.
Then, g(c) =cosc
lim g(x) = lim. cos x
X—C X—C
= LILTJ cos (c + h).

= lim (cos c cos h—sincsinh.)
h—0
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=cosccosh-sincsinh
= COS C.
=g(c)

So, g is continuous

Then, L is also continuous
g(x)

1 . .
= ——— is also continuous
COS X

=>CO0S X is also continuous.

Hence, M is also continuous
f(x)

COSX . .
= —— is also continuous
sin x

=>cot X is also continuous .

Q23. Find all points of discontinuity of f , where

sinx .
f(X) . T, ifx<0

x+1 ifx=0

sin x
A.23. Givenf(x)=<{ x '
x+1, ifx>0.

if x<O.

Forx=c<0,

f(C) _ sSinc
C

lim f(x) = lim 22X _3NC _ ¢y

X—C X—C X C
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So, fis continuous for x <0
Forx=c>0
fc)=c+1

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

So, f is continuous for x > 0.

Forx=0.

LH.L = lim f(x) = lim 2% 1,
x—0" x—0" X

RH.S. =

lim f(x)=limx+1=0+1=1.
x—0" x—0"
Andf(0)=0+1=1

" LHL=RH.L =f(0)

So, fis continuous at x = 1.

Hence, discontinuous point of x does not exit.

Q24. Determineif f defined by

.1 4
x’sin=, ifx=0 . : .
f(x) = X is a continuous function?

0, ifx=0

2 - 1 -
. n—, if )
A.24. Given f(x) = ol X IFx=0

0ifx=0.
Forx=c £ 0,

1
f(c) = c®sin=
(© c

lim f (x) = lim xsin L =c2sin L.

X—¢ X—¢ X c
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So, fis continuous for x=0.
Forx =0,

f(0)=0
- - 2 - 1
lim f(x):llm(x sm—j
x—0 x—0 X
1
As we have sin —e[-11]
X

Iing f(x) = 0% x awhere ae[-11]

=0 = f(0).

~ fis also continuous at x = 0.

Q25. Examine the continuity of f , where f is defined by

f(x) B sinx—cosx, ifx=#0
B -1, ifx=0

sinx—cosx, ifx#0

A.25. Given, f(x)={ 1 if x =0
-1 if x=0.

Forx=c # 0,

f(c) =sinc - cos c.

!(ILYC] f(x) = IXILTC] (sin x — cos x) =sin ¢ — cos ¢ = f(c)
So, fis continuous at x=0

Forx =0,

f0)=-1

Iirrg f(x) = Iirrg (sinx—cosx)=sin0-cos0=0-1=-1

lim f (x) = lim(sinx—cor x) =sin0—cos0=-1.
x—0" x—0"
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« lim ) = lim ()= (0)

So, fis continuous at x = 0.

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

26 to 29.
k cos x . T
, ifx=E—=
Q26. f(x) ={% % 2 atx=~
3, ifx=2
2

TCOSX .
ifx=7
A26. Given, f(x) = ¢ T—2X A

3 ﬁx=§é

- o
For continuity at x_é

nT/u@=1g2u@=f(9g.

s
X—> 2

. XCOSX . XCOS X
lim = lim =3
X% T—2X x>, T 2X

Take lim ot =3

x> X — 2X

Putting x = g+h such that as x—>752,h—>0.

xeos(Yy+h)  y(sinx)
So lim =lim
heOX_Z(%_'_n) h>0 —_2h

. Xsinh
=lim
h—0 2h

lim —
h—0

5 sinh k
2 h
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ie, —=3
= k=6
Similarly from lim XCOSX _3
Hn%n—ZX
hcos| ~+h
. ( i j _hsinh
=lim =1
h—0 T h—0 _Zh
n—-2| —+h
()
_5“ sinh
_2h—>0 h
_X
2
So, —=3
= k=6

kx?, ifx<2
27.  f(x) = ' at x=2
Q ( ) {3, ifx>2

kx?  ifx<2.

A.27. Givenf(x) = \
3 if x> 2.

For continuous at x = 2,

f(2) =k (2)% = 4x.

LH.L. = lim f(x) = lim ke = 4x
RH.L. = lim f(x)=1lim3=3
x—>2+

x—>2*

Then, LH.L = RH.L. =(2)

ie 4x=3
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if x <
Q28. f(x)={kXJr1 Txsm at x=n

cosx, ifx>mn

xX+1 ifx<m

A.28. Given, f(x) = { .
cosx ifx>mn

For continuity atx = . f(x) =kn +1

L.H.S.

lim f(x) = limkx +1=kn+1

X—>1 X—T

R.H.L.

lim f(x) = limcosx =cosx =—1.
x—x" x—n*

Then L.H.L = RH.L. = f(r)

=>kn+l=-1

=kn=-2
2
= X=——.
Y
kx+1, ifx<hb
Q29. f(x) = 4 atx=>5
3x-5, ifx>5

kx+1, ifx<5

A.29. Given, f(x) )
3x-5, ifx>5.

For continuity at x = 5,

lim f(x)=lim,kx +1=5x+1.
X—5" X—5"

lim f(x)=lim3x—5=15-5=10
x—5" x—5"

f(5) =5k + 1
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So, lim f (x)= lim f () = f (5).

ie,bk+1=10
= bk=10-1
= k= 9

5

Q30. Find the values of a and b such that the function defined by

5, ifx<2
f(x) =<ax+b, if 2<x<10 isa continuous function.
21, if x>10
5 ifx<2
A.30. Given, f(x)=<ax+b if2<x<10
21 ifx>10

For continuity at x = 2,

lim () = lim () = f(2)

= lim5=limax+b=5.

X—2" x—2"
= 5=2a+b—(i)
For continuous at x = 10,

lim () = lim f(x)= f(10)
x—10" x—10"

= limax+b= lim 21=21.

Nt Bacal
= 10a+b=21—(2).
So,eq(2)-5xeq (1) we get,
10a+b—5(2a+b)=21-5x5.

= 10a + b - 10a-5b =21 - 25.
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= b=1.
And puttingb=1ineq (1),

= 2a=5-b=5-1=4

:a:ﬂ:Z.
2

Hence,a=2and b = 1.

Q31.  Show that the function defined by f (x)= cos(xz) is a continuous function

A.31. Given f(x) = cos (x?)
Let g (x) = cos x is a Iregononuie fa (cosine) which is continuous function
and let h(x) = x? is a polynomial f x" which is also continuous
Hence (goh) x = g(h(x))

= g(x)?

= ¢os (x?)

=f(x)

is also a continuous f x being a composite X" of how continuous f X Vx e R.

Q32.  Show that the function defined by f (x)=|cosx|is a continuous function.
A.32. Given, f(x) = |cosXx]|.
Let g(x) =cos xand h (x) = [x] .
Hence, as cosine function and modulus f x are continuous Vx € R, g h are continuous.

Then, (hog) x = h (g(x))

=h (cos x)
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=|cosx|.
= f(x) is also continuous being

A composites fx" of two continuous f x Vx € R.

Q33. Examine that sin |x| is a continuous function.

A.33. Given, f(x) =sin |x| .
Let g(x) = sinxand h (x) = |x| . then as sine f x and modulus f x are continuous in x e R
g and h are continuous.

So, (goh)(x) = g(h(x)) = g(ix|) = sin |x| = f(x)

Is a continuous f x being a competitive f x of two continuous f x.

Q34. Find all the points of discontinuity of f defined by f (X)=|x|-|x+1].
A.34. Given, f(X)=|x-x+1]

Let g (x) = |x| is continuous being a modules f x and h (x) = |x+1| is also continuous being a
modules ¥xeR

Then, f(x) = g(x) — h (x).is also continuous for all x. E. R.

Hence, there is no point of discontinuous for f (x).
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