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CBSE Class-12 Mathematics
NCERT solution
Chapter - 5
Continuity & Differentiability - Exercise 5.1

1. Prove that the function /| x)=35x—3 is continuous at x =0, at = —3 and at

Ly

v=
Ans. Given: f| x| =3x—3

Continuity at x =10, 1}21 I ['_J:_'I =1:i£r} ['_ 5.1’—3_] =5(0)-3=0-3=-3

And f(0)=5(0)-3=0-3=-3

Since 1}_1}11 flx)=f{x], therefore, f(x) is continuous at x=10.
Continuity at x=—3, lim f(x)=lim(5x-3)=5(-3)-3=-15-3=-18
And f(-3]=5(-3)-3=-15-3=-18

Since EI_EI f(x] = f(x), therefore, f( x) is continuous at x = —3
Continuity at x =5, 1321 flx] =1:iE1§ |5x—3) =5(5)-3=25-3=22

And f(5)=5(5)-3=25-3=22

Since lim f( x)= f( x), therefore, £ x) is continuous at x=%.
e L - X

2. Examine the continuity of the function f ['_ J:_' = 2:1.’: —1] at v=3.

Ans. Given: f(x)=2x"—1
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Continuity at =3, lqinl f['_.T_'I =1jn1[ 2 —1) = j[’3'|: —1=18-1=17
and f(3)=2(3) -1=18-1=17

Since lim f{ x| = f( x], therefore, #( x) is continuous at x=3.
1m JLx X x

3. Examine the following functions for continuity:

@ fx)=x-5
M flx)=——.x=5
x—5
.. x' =25
(C) f[ _Tl :—.=.T;'.:_:"-
T x+5
@ (x| =|J:—5|

Ans. (a) Given: f|x)=x—3
It is evident that f is defined at every real number % and its value at L is i — 5.

It is also observed that lim f (z) = lim(z — 5) =k — 5 = f (k)

z—k z—k

Since liﬂl f [' x)= f [' k) , therefore, f [' x| is continuous at every real number and it is a
et S T =

continuous function.

(b) Given: fx|=—— x=5
X2
_ , . 1
For any real number }r = 5,weget lim /| x|=lim =
=k - =i oy & =5

o 1
And f k)=

k-5
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Since lim f{ x| = f{ k], therefore, £ x) is continuous at every point of domain of f and
e LT T, =

it is a continuous function.

< _ 15

) o x0T =25 -
(c) Given: flx)]=——.x=-5
o x+3

For any real number i =—5%, we get

-

. C o . o x =25 (x+5)x-5) .. . ,
lim /| x)=lim —— =lim - — —=lim(x—-3)=k-5
Tk - =k a5 =k x4+ & ik ’

U S T i
And f(k)== ——=k-5

o k+5

Since lim f{ x| = f( k], therefore, £ x| is continuous at every point of domain of # and
f - o

it is a continuous function.

(d) Given: f(x)= |_T—5|

Domain of f( x| isreal and infinite for all real x
Here f ['_J:_'I = |_T— il is a modulus function.

Since, every modulus function is continuous, therefore, f is continuous in its domain R.

4. Prove that the function f | x)=x is continuous at x =# where # is a positive

integer.

Ans. Given: f | x| =2x" where 7 is a positive integer.
Continuity at x =, lim f(x)=lim|x"|=»n"

P P T
And f(n)=n"

Since lim [ x)= f| x], therefore, £ x) is continuous at x =7 .
1 JL X - x
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v, ifx=1
%

5.1s the function f definedby f|x|=<
e 5 ifx=l

LS

x=27

-

. L x if x=1
Ans. Given: f|x|=+ _ :
i 5 i x=l

At =), Itis evident that f is defined at 0 and its value at 0 is 0.
Then lim /| x]=limx=0 and F(0)=0

K= o0 K=l -
Therefore, f | x| is continuous at x =1 .
At x =1, Left Hand limit of £ lim f(x)=lim(x)=1

r=sl" C o
Right Hand limit of f lim f(x)=lim (x)=3
r—=sl" C =17 "

Here lim f{x)=lim F( x|

r—=sl" C =l C
Therefore, f| x| is not continuous at x=1.
At =2, [ isdefined at 2 and its value at 2 is 5.
lim f(x)=lim(5)=5, therefore, lim f(x)=f(2)
e RS e L C e R -

Therefore, f( x| is continuous at =12 .

Find all points of discontinuity of /. where [ is defined by: (Exercise 6 to 12)

o [2x+3 x=2
6.f[__'u;_|:-='

| 2x—3, x=2

LS
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_ . [ 2x43, if x=2
Ans. Given: f| x| =+
- | 2x-3

LS

if xx2

Here | x| is defined for x =2 i.e.,on [—x,2| and also for x =2 i.e,on |2, i |.
" Domainof f is|—x, 2|2, @)=(—x.x| =R

J.Forall x= 2, f(x)=2x+3 is apolynomial and hence continuous and for all

x = 2. f(x)=2x—3 is a continuous and hence it is also continuous on R - {2}.

Now Left Hand limit = lim f(x)=1lim (2x+3) =2x2+3=4+3=7
am fix |

T—a

Right Hand limit = lim f(x)=1lim (2x—-3) =2x2-3=4-3=1
I—i= C =17 ’

Since lim f(x)=lim f(x]
r—=l c =17 C

Therefore, lim f1x) does not exist and hence f(x) is discontinuous at x =2 (only)
P 7

|J:|+ 30 1f x=-3
7. flx)=1-2x. if -3<x<3
Bx+2 if x=3

-

+3 if x=-3

x

Ans. Given: f|x)=+—2x, if —3<x<3

|I5_T+ 2.1f x=3

Here f (x| isdefined for x =—3 i.e.,on [—x,—3) and for —3 < x < 3 i.e. on (—3,3) and

also for x =3 i.e,on (3,x).
J. Domain of f is [—x,—3) (=33} (3. x)=(—x,x) =R
O Forall x < -3, f ['_ _T_'I = |1‘| + 3 =—x+3 isapolynomial and hence continuous and for all
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x[—3 = x=3), f{x)=-—2x is a continuous and hence it is also continuous and also for all

x =3, f|x)=6x+2.Therefore, | x| iscontinuouson R - {—l 3}.
It is observed that + = —3 and =3 are partitioning points of domain R.

Now Left Hand limit = lim f(x)=lim (|x|+3)=lim (—x+3)=3+3=6
X—3 C =3 " : : ’

I—=3

Right Hand limit = 1i_}n=1_ Slx)=1lim (-2x)=(-2)(-3)=6

K—2

And f(-3)=]-3|+3=3+3=6
Therefore, f ['_ _1;.'| is continuous at v = —3.

Again Left Hand limit = lim f(x)=lim (-2x)=-2(3)=-6

K—2 X—2

Right Hand limit = lim f(x)=1lim (6x+2)=6(3)+2=18+2=20

Since lim f(x) = lim f( x|
E—3 C T3 C

Therefore, lim f( x| does not exist and hence £ (x) is discontinuous at x =3 (only).
K= T T

L.
3. f[:{]le?= lf.-'u. ;':I:I
10, ifx=0
JH if x=0 X —x
Ans. Given: f['. _1:.'] =< x ] ie, —=1lif v~ and —=—-11if v =0
0. if x=0 ° :

= f[i_‘rjl:] if v=10, f[.__"{_-|=—1 if v« () and f[.__"{_-|=|:| if v=10

It is clear that domain of f ['_ J:_'I isRas f ['_ _-.;_'| is defined for v =), v« and +=10).
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Forall v =1, f [' x| =1 is a constant function and hence continuous.

Forall v« (), f [' x| =—1 is a constant function and hence continuous.

Therefore f( x| is continuous on R - {0}.

Now Left Hand limit = lim f(x]= 111]:1 (—-1)=-1

x—l

Right Hand limit = lim f(x]=lim (1) =1
s oix)=amid

Since lim flx)= 11111 flx]

Therefore, lim f( x] does not exist and hence [ x) is discontinuous at x=1{) (only).
¥ - T

-

¥

o J— if x<10
0. f () =1l
-1, ifx=0
S i x<0
Ans. Given: f [x) =1 |1|
|h—1 it  x=0
At x=0, LHL. = lim L = 1and F(0)=-

=

RHL.= lim f(x]=—
amogx
Since L.H.L.=RH.L.= f(0]

Therefore, f( x| is a continuous function.

x
Now, for y=¢ « () lim H——l—f[f]
K= X
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oo lim = f(x)
K= t
Therefore, f( x| is a continuous at x =¢ < ()
Now, for y=¢ = ( lim flx)=1= f(c]
et .
Therefore, f( x| isa continuous at x=¢ = (]

Hence, the function is continuous at all points of its domain.

10, £(x __J;’_w:+1= ifx=1
. x =i

4], ifx <l

o [x+1, if x=1
Ans. Given: f | x :4;

e+l i x<l

It is observed that f( x| being polynomial is continuous for x =1 and x «1 forall x< R.

Continuity at x=1 RH.L.= lim f(x)=lim(x+1)=lim(1+h+1j=2
r—l C =17 ’ A= ’

LHL = lim f(x) = lim (' +1) =lim((1-7)" +1) =2
And f(1]=2

Since L.H.L.=RH.L.= f(1]

Therefore, [ ['_ _T:] is a continuous at y =] forall x = R.

Hence, [ [ 7] has no point of discontinuity.

1. £(x) [¥-3, ifx=2
. xX|l=5 .
0 L ifxs2
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Ans. Given: £(50) Jr‘—l if x=2
ns. given: Xl=5 .
XL i x=2

L

At x=2, LHL.= lim (x' —=3|=8-3=

E=—a

RHL.= lim (x* +1)=4+1=3

K=

Since L.H.L.=RH.L.= (2]

Therefore, f| x| is a continuous at x =2

Now, for x=c <0 lim{x -3)=c"-3=f(c) and lim(x" +1|=c"+1=f(c)

oo lim = fix)
K= C
Therefore, f| x| is a continuous for all x £ R.

Hence the function has no point of discontinuity.

1. £ [#-1 ifx=]
. xX|i=s5 .
R if x> 1

ans. Givens: £(x) [#-1, i xsl
ns. Given: x| =5 .
R if  x=l

atx=1 LHL - lim flx) =lim (" =1]=0
RHL. = lim flx)= lim () =1

F(1)=1"-1=0
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Since L.H.L. # R.H.L.

Therefore, f| x| is discontinuous at x =
Now, for y=¢ <1 lim| 1= =1 = flc) andfor y=¢ =1
= N ; -

lim (z?%) = c2 = f(c)

Tr—C
Therefore, /| x| is a continuous for all x= R-{1}

Hence for all given function =1 is a point of discontinuity.

) , L [x+5, if x=1 ) ]
13. Is the function defined by | x| =+ ) . i a continuous function?
o xX—2, it x

_ . [x+s, if x=1
Ans. Given: f| x| =+ . :
- x—35, it x=1

At x=1 LHL. = lim f{x)=lim(x+5)=6
=l C =1 ’
RHL. = lim f{x)=lim(x-5)=—4
=" C =l ’

Since L.H.L. # R.H.L.

Therefore, f | x| is discontinuous at x =1

Now, for y=c <1 lim(x+5)=c+5=f(c)| andfor v=¢ =1
amy . c

lim(x—5)=c—5=Ff(c)

X—sD - . o

Therefore, /| x| is a continuous for all x £ R-{1}

Hence f| x| is nota continuous function.

Discuss the continuity of the function /. where / is defined by:
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-

if 0=<x=1
if laxa3
if 3=x<10

P

14. f(x] =J.

L

-

3, if 0=x=l
Ans. Given: [ x| =J. 4, if lex<3
5 if 3=x=10

Intheinterval 0= x=1 f(x)=3

- f is continuous in this interval.

At x=1 LHL = lim f(x)=3 andRHL. = lim f|x)=4
r—=sl" C r—sl" T

Since L.H.L. # R.H.L.

Therefore, f( x| is discontinuous at x =1

L

At x=3. LHL.= lim f(x]=4 andRH.L.= lim f(x]=

X—2 K=

Since L.H.L. = R.H.L.

Therefore, f( x| is discontinuous at x =3

Hence, f is discontinuous at =1 and x=3.

-

C2x if x <0
15. f( x| =J. 0, if0=x=1
dx, if x>1

-

| 2x, it x<0
Ans. Given: f[ J;_'] :J‘ 0. if 0=x=1
4 if x=1
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At x=0, LHL. = lim 2x=0 and RH.L. = lim (0] =0

x— x—=l
Since L.H.L.=R.H.L.

Therefore, f| x| is continuous at x =1

At x=1 LHL. = liﬂf- (0)=0 andRH.L. = lim (4x)=4

=l

Since L.H.L. = R.H.L.

Therefore, f( x| is discontinuous at x =1
When x = (), (x| being a polynomial function is continuous for all x < ).

When x =1, f| x) =4 x. Itis being a polynomial function is continuous for all » = 1.

Hence =] is a point of discontinuity.

-2, if x=-1
16. | x| :‘J; 2x, if —lax=1
2, if x> 1

-

=2, if x=-1

Ans. Given: [ x| =J; 2x, if —-lax=1

i

if x=1

At x=—1,LHL. = lim f(x)=-2 andRH.L.= lim f{x]|=-2
=1 C x=107 C

Since L.H.L.=R.H.L.

Therefore, f| x| is continuous at x = —1

At x=1 LHL. = lim f(x)=2 andRHL.= lim f({x)=2
=l C =" C

Since L.H.L.=R.H.L.
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Therefore, f( x| is continuous at x =1

17. Find the relationship between @ and }» so that the function j

o [ax+l if x=3 _
flx)=+ is continuous at v =3

Do lbe+3. if x=3

fae+1,  if x =3
Ans. Given: f( J:']:Jcn ' ll *
S0 [ bx+3, if x>3

Continuity at
lim f(x)=1lim (ax+1)=lim{a(3-k)+1} =lim(3a—ah+1)=3a+1

K==z I—2

lim f(x)=1lim (bx+3)=lim{b(3+7%)+3} =lim (35 +bh+3) =3b+3

K=z K—2

Also f(3]=3a+1
-t £(3) =tim £ (x)= £ 3

= 3b+3=3a+1

= 2=3(a-b]

== a-—-b=

(I

A —2x)
18. For what value of , is the function defined by 7| x| =J| [ :
o 4x+l,

continuous at - =) 7 What about continuity at =17

Ans. Since f [' x| is continuous at v =10J.

~ lim f(x) = £(0)=A(x -2x)=4(0-0) =0
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and lim £(x)= f(0)=4x+1=4x0+1=1

Here, therefore should be L.H.L.. = R.H.L.
— 0 =1, which is not possible.
.-, for no value of A, f(x) is continuous at x =0

Again Since f [' x| is continuous at v =1_

=> lim f(z) = f(-1)

r—1"

=> lim 42 +1

r—1"

=> lim4(1—h)+1
h—0

=>4x1+1

=> 5

And lim f(x)=f(1)=4x+1=4x1+1=5
Here, L.H.L. = R.H.L.

.. for any value of A, f(x) is continuous at x = 1.

19. Show that the function defined by g (x| = J:—[J:] is discontinuous at all integral

points. Here [1] denotes the greatest integer less than or equal to x.

Ans. For any real number x we use the symbol [1] to denote the fractional part or decimal

part of x. For example,

[3.45] = 0.45
[-7.25] = 0.25
[3]=0
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[-71=0

The function £ : R —* R defined by g(x|=x— [1] Tx < is called the fractional part

function. It is observed that the domain of the fractional part function is the set R of all real

numbers and the range of the set [0, 1).

Hence given function is discontinuous function.

20. Is the function 7| x| =x"—sinx+ 3 continuous at x= T ?

Ans. Given: f(x|=x" —sinx+35

LHL = lim (2% —sinz + 5) { —sin(m — h) + 5} =m2+5
T—T

R.H.L.:lim( 2 _sinz+5) = [w—l—h —sin(7r—|—h)—|—5}=7r2—|—5
st

And f(7)=1m" —sinT+5=7"+3
Since L.H.L.=RHL.= (1|

Therefore, f is continuous at x = T

21. Discuss the continuity of the following functions:
@ f(x)=sinx+cosx

(M) f(x)=sin x—cosx

(© f(x)=sinxcosx

Ans. (a) Let @ be an arbitrary real number then lim f(x) = 11111 fla+h)

E—wz

= limsin(a+h)|+cos(a+h)
am s | . . .
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— lim(sinacos h+cosasin h+cosacos h—sinasin fi)

A=l

sin@cosl+cosasin 0+ cosgecos—sinagsin 0

sing+ 0+ cosa—10

sina+cosa=f|al

Similarly, we have lim f(x)= f(a]

b )
Llim fix)=flal=lim fix)
e aj=mJx
Therefore, f'( x| is continuous at x = a.

Since, @ is an arbitrary real number, therefore, f (x| =sin x+cosx is continuous.

(b) Let @ be an arbitrary real number then lim f(x] = I}iE} fla+h)

K=
— limsin(a+h)|—cos(a—h)
P . . . .
— lim(sinacos h+cosasin h—cosacos h—sinasin h

A=

singcos+cosasin 0—cosacos( —sinasin(

sina+0—cosa—10

sina—cosa= f(a
Similarly, we have lim f(x]=f(al
et S )
lim f(x)=f(a)=lim f(x)
o S e S b
Therefore, f| x| is continuous at x=a.
Since, a is an arbitrary real number, therefore, /(x| =sin x—cos x is continuous.

Material downloaded from myCBSEguide.com. 16 /27


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

(c) Let @ be an arbitrary real number then lim f(x] = l_iiq fla+h)
x—d A=l : :

= limsin(a+h).cos(a+ k)

A=

— lim|(sinacos h+cosasin )| cosacos h—sinasin 7
Am n .

= [sinacos0+cosasin Q)| cosacos 0—sin asin 0

(sina+0)(cosa—0]

sina.cosa = f(a)
Similarly, we have lim f{x)= f(a]
lim f(x)=f(a)=lim f(x)

Therefore, f( x| is continuous at x=a.

Since, @ is an arbitrary real number, therefore, f'( x| =sin x.cosx is continuous.

22. Discuss the continuity of cosine, cosecant, secant and cotangent functions.

Ans. (@ Let a be an arbitrary real number
lim f(x)= lim cosx=limcos(a+#|
x—a” x—a A ' '

— lim | cosacos h—sinasin /1|

=l .

= cosalimcos i—sinalimsin ki
e Y =¥

=cosaxl—sinax0 = cosa=f|a

o lim f |x)=fla) forall a € R
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Therefore, f( x| is continuous at x = a.

Since, a is an arbitrary real number, therefore, cos x is continuous.

() f(x)=cosec x=

and domain x=R —{x7T), x& I
51 X -

, 1 1

lim—7m =— —

=2sinx  limsin|a+h)|
] : :

1

lim(sinacos h+cosasin /)
=y .

|

sin gcos+cosasin ()

1

sina(l)+cosa(0]}

- .1 =fla)

5na

Therefore, f( x| is continuous at x=a.

Since, @ is an arbitrary real number, therefore, f [ %) = cosec x is continuous.

- | .
(c) f[_.T_] =SeCc x= and domain I:R_[IZI"'].]?:IE I

COos X Fa

, 1 1

lim =— . —

=2cosx limcos|a+hi)
P . .

1

 lim(cosacos h—sinasin 7}
A=l .
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|

cosgcosD—sin asin

1
_ ST

cosa(l)—sina(0) cosq

Therefore, f| x| is continuous at x = a.

Since, a is an arbitrary real number, therefore, f [' x| =sec x is continuous.

(@ f(x)=cot x= and domain x=R —(x7T).x€ I

tan x

1 1
lim

—~atanx limtan(a+h)
F—'y ) .

1 1
=.. [ tang+tan & | = tana+0
lim - |
-".—}..-:_h‘_]_—tﬂ_ﬂﬂ'tﬂ_'ﬂ 1/ l—tanatan(
o 1-0 1

= fla)

tan «a tatl «

Therefore, f| x| is continuous at x = a.

Since, a is an arbitrary real number, therefore, f [' x| =cot x is continuous.

Sif X

23. Find all points of discontinuity of /. where f ['_ _-.;_'| :J: ¥
lx+1

Jrsiﬂ x
Ans. Given: f|x)=9 x
| x+1, if x=0

it x=0
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, o sinl—=h)
At x=0, LHL. = lim f(x)=lim ——~ =1
=0 - x—=0 I

— ¥

RHL. = lim f(x)=lim (x+1)=0+1=1

Flo)=1
- f iscontinuous at x =1().

nx

When x < (J_sin x and x are continuous, then is also continuous.

T

When x =0, f(x)= x+1 is a polynomial, then j is continuous.

Therefore, f is continuous at any point.

-

2. 1 .
L. - J.T sin—, if x=0 _ _
24. Determine if / defined by f | x| =+ X is a continuous function.

0. if x=0

. v e 2. 1
Ans. Here, lim f| x| =1im x" sin — = 0x a finite quantity = 0
x— - ¥ x

i ""sin — lies between —1 and 1 |
+

Also f(0]=0

Since, lim f(x)= (0], therefore, the function f is continuous at = (J.
1m Ji\x, ~

25. Examine the continuity of f, where f is defined by
‘sinx—cosx, if x=0

]
Flx=1_4 i x=0

LS

Ans. The given function fis f(x)
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_[sinz —cosz,ifz #0
-1 ifr =20

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

Case I:

If c£0, then f(c) = sin ¢ - cos ¢

lim f(z) = lim(sinz — cosz) = sinc — cos ¢
r—C r—C

- lim f(z) = f(c)

Therefore, f is continuous at all point x, such that X;é 0
Case II:

If c = 0, then f(0)=-1

lim f(z) = lim(sinz — cosz) = sin0 — cos 0
z—0" z

—0
—0-1=-1
lim f(x) = lim(sinz — cosz) = sin0 — cos 0
z—0" z—0
=0-1=-1
oo lim f(z) = lim f(z) = f(0)
z—0" z—0"

Therefore, fis continuous at x=0

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

Thus, fis a continuous function.
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Find the values of }; so that the function f is continuous at the indicated point in

Exercise 26 to 29.

kcosx , T
— - if XF—
) m=2x T
26. f[ _'lf] == at r=—
- | - 5
3, if x=—
2
: .+, krcosx
Ans. Here, lim f|x|=lim ——
E—=— K= :'.'-—2."{'
kT
r—»
S
= XF—
3

2 —ksin F
= lim = =— = lim -
A0 (T, =0 g — =2k
T—2 —+h]
(I | ]
—ksinh kK . sinh
= lim = —xlim
A—s 25 2 =0k
s
T s (6))
3
-'- ...T.\.I:
And f — |:3 .......... (ii)
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P . T
Because f( x| iscontinuousat x=—
3 F ‘-r
YRS 2
11mf[x]=f—|
2 \ 2
.. From eq. (1) and (ii),
k
23
2
= k=6
R i x=2
27. fx)=4+_ ° at x=21

'3, if x=2

-

Ans. Here, lim f(z) = lim kz?= k x 22
T2 T2~

lim f(z) =3 and f(2]=3

x—2T

Since f(x) is continuous at = 2 [given]

Therefore, lim f(z) = lim f(x) = f(2)

2" z—2"
S k=2t =3
3
= k==
4
0 The+1l, if x=7
28. f|x)=+ . at x=1T.
- Jeosx,  if x>
Ans. Here, lim f(x|=lim f(7+h|=limcos(T+/h)|=—cosh=—cosD=-1
= - a1 : : = : ‘
And lim flx)=lim f(7—x)=limcos|T—h|=—cosh=—cos0=-1
= - A1 ‘ ‘ = : :
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Also lim f(x)=lim(kT+1)
E—m o A—¥d .

Since the given function is continuous at x = T

lim f(x)= lim f (x)=lim f(x]

= kr+l=-1

= kr=-1

. e+l if x=5
29. fx)=+ , _at x=35,
o 3x—5 if x=5

Ans. When x < 5, we have I [ ) = kr+1 which being a polynomial is continuous at each
point x = 5.
And, when x> % wehave f|(x)=3x—35 which being a polynomial is continuous at each
point x = 5.

Now f['_i_'] :5k+1=3['_5+ 3’.-_']—5

lim f(x)=lim f(5+h)=15+3h-5 ... (i)

=10+3h=10+3=x0=10
lim f(z) =limf(5—h)=k(5—h)+1=5k—hk+1=5k+1 ... ()

T—5" h—0

Since function is continuous, therefore, eq. (i) = eq. (i)
= 10="5k+1

= 3k=09
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30. Find the values of @ and 45 such that the function defined

-

5, if x=2
flx) =J- ac+b, if 2= x <10 is a continuous function.

21, if x=10
Ans. For x < 2. functionis f ['_J:_'l = 3_ constant, therefore it is continuous.
For 1 < x <10, function f( x)=ax+5b, polynomial, therefore, it is continuous.
For x =10, functionis f ['_J:_' = 21 constant, therefore it is continuous.
For continuity at x = 2, 11_}111_ I ['..T:I = llﬂ}_ I ['_ .T.'I =f ['.2:]

= lim(5)=lim{a(2+h)+b}=3
a=sly sl - ’

For continuity at x =10, qlit;:}_ flx)= qliI}}_ flx)= (10}
= lim(21) =lim {a(10-k) + b} =21

== ].Dﬂ"l‘lh::]. .......... (11)
Solving eq. (1) and eq. (ii), we get

ga=2and h=1.

31. Show that the function defined by f (z) = cos (932) is a continuous function.

Ans.Let fx|= ¥ and g(x)=cos x, then
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Now f and £ being continuous it follows that their composite | gaf | is continuous.

Hence g5 i+ is continuous function.

32. Show that the function defined by ['_ J:_'l = ||:|:|5 J:I is a continuous function.
Ans. Given: f[x)= ||:|:|5 J:I (i)

! ['_ _'l{_.l has a real and finite value for all x= R.

" Domain of f( x| isR.

x

Let g(x)=rcosx and /i x) =

Since g x| and /i x) being cosine function and modulus function are continuous for all
real x
Now, [(goh|x=g [a':- ( J:]} =g |1| | =cos |1| being the composite function of two

continuous functions is continuous, but not equal to £ x|

Again, (hog|x="h [ g( J:_'I} =hfcosx)= ||:|:|5 .T| = f(x] [Using eq. ()]

Therefore, f| _T'|=||:|:|5 r|=['a':-ag'| x being the composite function of two continuous

functions is continuous.

33. Examine that sin |1‘| is a continuous function.

Ans. Let f ['_ J:_'l = |1‘| and g ['_J:_'| = sin |x|, then

(gof ) x=g|f(x)}=g(]x])=sin|
Now, f and £ being continuous, it follows that their composite, | gaf | is continuous.
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Therefore, sin |1‘| is continuous.

34. Find all points of discontinuity of / defined by 7 (x| = |1‘| — |J:+ 1|.

Ans. Given: f|x|= | xl_

J:+1|

When x=—1 f['_x_'] =—J:—[—['_J:+1_]} = —x+x+1=1
When —1<x<0 f(x|=-x—(x+1)=-1x-1
When xz0, f(x]=x—(x+1)=1

-

1. if xa-1
S flx) =J —2x-1, if —-l=x<0

! -1. if xz=0

At x=-1,LHL = lim f(x]=lim 1=1
1—=—1 C =1
RHL.= lim f{x)=lim (-2x-1)=1
r—==1" C =17 - ’
And f(-1)=-2x(-1)—-1=1
Therefore, at x=—1, f ['_ _T.'| is continuous.

At x=0, LHL. = lim f(x)=lim (-2x-1)=-1

o

RHL. = lim f(x)=1lim(-1)=-1

X—
And f(0)=-1
Therefore, at x=0. f x) is continuous.

Hence, there is no point of discontinuity.

Material downloaded from myCBSEguide.com.

27127


http://mycbseguide.com/

