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

Solution:
Given function is f(x) = 5x — 3

Continuity at x = 0,
lim Flx) =lim (5x-3)

=5(0) -3
=0-3

Again, f(0) =5 (0)-3=0-3=-3

lim f(x)=f(x)

As =0 , therefore, f(x) is continuous at x = 0.

Continuity at x = -3,

lim, flx)= lim:[:SI—H_]

=5(-3)-3=-18

And f(-3)=5 (- 3) - 3=— 18

lim f(x)= f(x)

As = , therefore, is continuous at x = -3

Continuity at x =5,
lim f(x) =lim (5x-3)

=5(5)—3=22

And f(5) =5 (5) — 3 = 22

lim f(x)=f(x)

Therefore, =3 , SO, f(X) is continuous at x = -5.
2. Examine the continuity of the function f(x) = 2x?> -1 at x = 3.

Solution:
Given function f(x) = 2x2 -1

Check Continuity at x = 3,
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lim f(x)=lim(2x"~1]
=2(3)"2-1=17

And f(3)=2(3)"2-1=17

lim f(x)=f(x)

Therefore, == so f(x) is continuous at x = 3.

3. Examine the following functions for continuity:

o F)=55
o) Flx)= =3 =3
G S ks
@ 7k
Solution:

(x =r—=5
(a) Given function is flx)=x=5
We know that, /" is defined at every real number ¥ and its value at ¥ is £ —5-

m f(x] =1xiﬂ|:x—5] =k-y=f(k)

li
Also observed that =+ :

].lm f_'l;' = ,lT(' ;
As, = f(=)=11 J, therefore, f(x) is continuous at every real number and it is a continuous
function.
f[:l'] = Lx=ES
(b) Given function is x—5

For any real number k=5 we have

) 1
S
) 1
Fll)=—
and - k-5

lim f(x) = £ (k)

AS, =k
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Therefore,

f(x) is continuous at every point of domain of f and it is a continuous function.

.. x =25
flx)= — . x#*—5
(c) Given functionis ~ x+2
For any real number, k==5 \we get
- 25 e+ 5)(x—5 L
lim £(x) =lim 22 =fim ST e (o8 =5
=k - =i o4 & =k x+ 5 r—sk " ‘
o [ k+5)(k-5) N
flg =2 s
And k+5
lim f(x)= F(k) “x) . ) . . .
As, =% flx)=flk , therefore, ALY is continuous at every point of domain of f anditis a

continuous function.

(d) Given function is f(x)=pe=5]
f f["f]

Domain o is real and infinite for all real x

£ (x)=]e—5|

Here is a modulus function.

As, every modulus function is continuous.

Therefore, f is continuous in its domain R.

K
4. Prove that the function i) 5> is continuous at *=" where " is a positive integer.

Solution: Given function is Slx)=x where 7 is a positive integer.
o ~_lim f(x)=lim K =n"

Continuity at *=", H’-f[' ' H’-[' '

ang £ ()=

" e £l L
As, = Slx)=r1x) , therefore, S1x) is continuous at *="1,
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Is the
il xSl
SR ..

continuous at =% a

L [x, i x=l
flx)=1,

5. if x=1

function & defined by

Solution: Given function is
Step 1: At =0 Wwe know that, f is defined at 0 and its value O.

li x)=limx=0 0=
Then 0 /) >0 and £10)=0

Therefore, S1%) is continuous at *=0 .

=1 1
Step 2: At *=1 Left Hand limit (LHL) of 7 lim f () =lim(x)=

=i =
Right Hand limit (RHL) of f f[ x) 1ﬂ1[1]

11mf[1.];:11m flx)
Here =—!

Therefore, (%) is not continuoS =

Step 3: At x=2 " is defined at 2 and its value at 2 is 5.

11m £l 1]—11111[ )= lim f(x)=f(2)

, therefore, *=1

Therefore, f1x) is not continuous at * =2

Find all points of discontinuity of f- where 7 is defined by:

F(x)= J-1+3 x=2
x
6. |2x-3, x>2
(2x+3. if x=2
f[l]—«’l,J s
Solution: Given function is = i x>a
‘ e
Here f(x) is defined for X =2 or (—2.2) and also for =2 or

(~0.2)U(2.%) = (0. %)

Therefore, Domain of f |s =R
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x<2 f(x)=2x+3

Therefore, For all is a polynomial and hence continuous and for all

- F'r i -. :F'r . — - - - - .
x> 2 flx)=2x-3 is a continuous and hence it is also continuous on R — {2}.

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

Now Left Hand limit = =2 =2x2+3=7
) . lim flx)=lim (2x-3)
Right Hand limit = #=2=" * © ==1"" T =2x2-3=1
p, i /() = lim £ ()
lim f(x) : f(x) . . _
Therefore, *=2 does not exist and hence © ** is discontinuous at only x = 2.

Find all points of discontinuity of f- where 7 is defined by:
(J+3. if x=-3

f[:_ﬁ:_\]= —2x, if —3ax<3
B+ 2. if x=3

7.
(+3. i x=<2
f[::c]=J. ~Dx if  xx2
. . Y - {5J’+l if x=3
Solution: Given function is
Here 7 %) is defined for *==3 or ™2} and for =3 <x<3 and also for 23 or (>*)-

Therfore, Domain of / is (2B (BI)vBe)=(==) g

<=3, flx) =|x|+3 =—x+3

x . . .
Therfore, For all is a polynomial and hence continuous and

- — P = | .’.:—2_' . . H 1
for all x(3<x<3). f(x) : is a continuous and a continuous function and also

- el = Byt 7
fOI'a”l}lf['l']_ﬁl-'--.

Therefore, f(x) is continuous on R — {-3, 3}.

And, x = -3 and x = 3 are partitioning points of domain R.
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o lim fx)=lim ([¢]+3) = lim (—x+3)=3+3=6
Now, Left Hand limit = =% ST oxar :

Right Hand fimit = ~27 ()= HR (72 =(=2)(=3) =€

And f(=31=]3|+3=3+3=6

Therefore, F1%) is continuous at *=3

li ‘x)=1lim (2x)=-2(3)=-6
Again,Left Hand limit = P S1x) rﬂl’t %) (3)

_ . lim fix)=lim (6x+2)=6(3)+2=20
Right Hand limit = x=3=" - ©  «=z" o

s, 1 ()2 (2

lim f{x)

Therefore, =3 does not exist and hence

()

is discontinuous at only x = 3.

Find all points of discontinuity of I where 7 is defined by:

8.
1L
fL1]=JT ifx=0
|MEI= ifx=10
1
f(1]=JT if x=0
|¥D= if x=10

Solution: Given function is
f(x) = |x|/x can also be defined as,

X1 *_
x  if x>0 and x if x<0

= f(x)=1 if x>0 flx)=-1 if x<0 and f(x)=0 if x=0

We get that, domain of S (x) isR as S (x) is defined for *> 0 x<0 gng x=0
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For all x>0 , fL'T-] =1 is a constant function and continuous.

For all x =0 , ﬂ'ﬂ =-1 is a constant function and continuous.

Therefore f(x) is continuous on R — {0}

Now,

5 = i (1) =1
Left Hand limit = x1—>ﬂ:1-f“-] 11_}11:11 -]

1i x)=lim (1) =1
Right Hand limit = rl—>ﬂ:1—f“-] 11_{1:1_[ )

AsS, :%I—T‘f[\-"] ?:il_}r?_ fo]

lim f(x) , . B :
Therefore, ¢ ~ does not exist and f(x) is discontinuous at only x = 0.

Find all points of discontinuity of f- where 7 is defined by:

9.
, Ji if % 0
f ()=
‘5—1: if x=0
Solution: Given function is

Ji if x=0
fF(x)=1
‘—1 i 120
lim — =—1

act=0 L= ang S0 =1

RHL = /()=

As, LHL =RH.L = /0

f(x)

is a continuous function.
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x .
=5

for x=c <0

lim = f(x)

Therefore, ==~

Therefore, f () is a continuous at *=¢ <0

lim £ (x)=1= £(c)

Now, for x=¢c =0 =~

Therefore, f () is a continuous at *=¢ >0

Answer: The function is continuous at all points of its domain.

Find all points of discontinuity of f- where 7 is defined by:
10.
i) jx+L ifxz1
xX|l=5 .
x L+l ifx <l
Solution: Given function is
(x+1, i x=1

r [ x) <

TPl xel
We know that, f(x) being polynomial is continuous for 21 gnd * =1 forall ¥€ R.

Check Continuity at x = 1

lim f[.‘cj =lim I:_‘c+1j =lim(1+ »':-+1] =1

R.H.L. = ==I" =17 PR
lim f(x)=lim (x° +1) =Lim((1-%)" +1) =2
LH.L. = x—}l'f( ] PR D s ( J ]
S
And F(1)=2

As, LHL =RH.L =/

Therefore, f () is a continuous at *=1 for all *€ R.
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Hence, f(x) has no point of discontinuity.

Find all points of discontinuity of - where ¥ is defined by:
11.

J'f -3 fx=2
2+l ifx»2
Solution: Given function is
=3 if x=2
F=
3+ i x>2

A= LHL = ol T3)=8m3=3

flx)=

lim(x*+1]=4+1=5
R.H.L. = =" :

f(2)=2-3=8-3=5

&
As, LH.L =RH.L =/ 2

Therefore, F%) i o SO~ =7

o lim(xF=3)=c"=3=7(c)

Now, for *=¢ = and

lim (X' +1)=c’+1=f(c]

lim = f(x)

Therefore, ==~

This implies, f(x) is a continuous for all *= R.

Hence the function has no point of discontinuity.
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Find all points of discontinuity of f- where 7 is defined by:
, Jx“—L ifx=1
le’_] = 7 .
12. B if x=>1
Solution: Given function is
Jx“ -1, if =x=1
| . i x>l
L lim f{x)=lim(x* -1]=0
atF=l LpL =t/ =lm

lim f(x)= lim (') =1

RH.L. = ==
f(1)=1"-1=0

As,LH.L. = RH.L.

Therefore, f(x) is discontinuous at * =1

lim(2°—=1)=c"-1= F(c lim( |=c*= (1
Now, for *=¢ <1 il J /(<) and for x=¢>1 ml¥ f(
Therefore, f(x) is a continuous for all = R —{1}

Hence for all given function x=1jsa point of discontinuity.

f(x)

_J"J:+5= if =1
13. Is the function defined by Lx=

g if x i i
5. =11 3 continuous function?
(x+5 if x=1

f[:_‘lr:l:"i-_{ I T |
Solution: Given function is S -

o lim f{x)=lim(x+5)=6
At x=1 L.H.L. = I—Vf[“ ] r—rl'[‘ ]

RL = dmf(x)=lim(x-5)=—4

As,LH.L. = RH.L.
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Therefore, fo_] is discontinuous at *=1

Now, for *=¢ < 1

lim(x+3)=c+5=f(c
im(x+5)=c+5=1(c) 4

tor x=c>1 dm(x=5)=c-3=7(c)

Therefore, f(x) is a continuous for all x € R — {1}
Hence f(x) is not a continuous function.

Discuss the continuity of the function f, where fis defined by:

3, if 0<x<1
f(.r):JA: if 1<x<3
‘ﬁ: if 3<x=10

14.
Solution: Given function is

(3. if 0=x=<1
f[:x:l=J-4= if le=x=3
‘Mi if 3=x=10

Ininterval, =¥ =L f(x)=3

Therefore, f is continuous in this interval.
Atx =1,

].. .'_" =3 1' "___ =_1_
LHL = 22T L =

As, LH.L. = RH.L.

Therefore, f(x) is discontinuous at x = 1.
o lim f(x)=4 lim fix)=5
A= LaL = 22 L =

As,LH.L. = RH.L.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 5 Continuity and

The Learning App

Differentiability

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

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

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

[2x. if x<0
flx)=40, if0=x=1
‘ dx, if x=1

15. -
Solution: Given function is
[2x, if  x<0
F(x) | 0. if 0=x=l
‘5—1_1:: if x=1
lim 2x=0 lim (0)=0
Atx =0, L.H.L. = ==¢ and R.H.L. = ==

As, L.H.L.=R.H.L.

Therefore, f(x) is continuous at x = 0

lim(0)=0 lim (4x)=4
Atx=1, LH.L. =1 " and RH.L. = ==

As, L.HL. = RH.L.
Therefore, f(x) is discontinuous at x = 1.
When x<0,

f(x) is a polynomial function and is continuous for all x < 0.

When *7 L/(x)=4x

It is being a polynomial function is continuous for all *>1-

Hence, x = 1 is a point of discontinuity.
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Discuss the continuity of the function f, where f is defined by

(-2, if x=-1
fl:_x’]=J-2x= if —le=x=1
16. ‘2 if x=1
Solution: Given function is

=2, if x=-1
2y, if —-lex=l
‘hz: if  x>1

Atx=-1,

].I J_" =—2 1 '_, =_2
LHL = 23 =2 g R = B

As, L.H.L.=R.H.L.

Therefore, F1%) is continuous at *=-1
At x=1,

lim F(x)=2 lim F(x)=2
LHL. = T—ﬂ_fL ] and R.H.L. = x—ﬂ'fL J

As, L.H.L.=R.H.L.

Therefore, f(x) is continuous at x = 1.

17. Find the relationship between a and b so that the function f defined by
f( \] <(qcu’+1= if =<3

Vbl i x»3
is continuous at x =3

Solution: Given function is
lax+1l  if x=3

N=d
f(=) bx+3, i >3
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Check Continuity at *=>:

im (ax+1)=lim{a(3-h)+1} =lim(3a—ah+1)=3a+1

— =0 Al

fim f ()=

lim f(x)=lim (bx+3) =lim {5(3+7)+3} =lim (3 + b +3) =3b+3

s/ (3)=3a+1

lim 7 (x) =lim £ (x)= £ (3)

Therefore, ==

= 3b+3=3a+1

18. For what value of + is the function defined by

(A —2x). if x=0
£ =40 ),

|4x+1, i x>0
continuous at x = 0? What about continuity at x = 1?
Solution: Since f(x) is continuous at *=0-
Therefore,
L.H.L.

lim £ (x) = £(0)=A(x'=2x)=4(0-0)=0

R.H.L

And lim f(x)= £(0)=4x+1=4x0+1=1

Here, L.H.L. # R.H.L.
This implies 0 = 1, which is not possible.

Again, f(x) is continuous at x = 1.
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Therefore,

lim f(x)=f(-1)=A(x" -2x)= A(1+2) =34

=l

ang 1 f(x)=F (1)=4x+1=4x1+1=5

Letus say, L.H.L. =R.H.L.
= 3i=5

5

A==

= 3

The value of is 3/5.

glx)=x-[+]

19. Show that the function defined by is discontinuous at all integral points.

Here [1‘] denotes the greatest integer less than or equal to *
Solution: For any real number, X,

['T] denotes the fractional part or decimal part of x.
For example,
[2.35] =0.35

[-5.45] = 0.45
[2] =0
[-5]=0

SV TN
The function g : R -> R defined by g(x)=x—[x]7xem

is called the fractional part function.
The domain of the fractional part function is the set R of all real numbers , and
[0, 1) is the range of the set.

So, given function is discontinuous function.
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‘¥)=x —sinx+3 . R
S (%) continuous at =T ?

flx)= X' —sinx+3

20. Is the function

Solution: Given function is

lim (' —sinx+5) = lim | (7=%) —sin (7= 7)+5 |= 7+
LH.L = & =

tim (x* —sinx+5) = lim | (7+])" ~sin(7+7)+5 | =7 +5
RH.L. = z==" ‘ E—r

And f(7) =T —sinT+5=7" 43

Since LH.L.=RH.L. =/ 7

Therefore, f is continuous at *= T

21. Discuss the continuity of the following functions:
i) =sin x+cosx

(b) flx)=sin x—cosx

©) f(x)=sinx.cosx

Solution: (a) Let “a” be an arbitrary real number then
lim f(x)= lim f(a+h)

Now,

limsin(a+#k)+cos(a+i)
}lin(l)f(a + h) = ==t '

lim(sin acos h+cosasin h+cosacos i—sinasin &)
A= -

— singcos0+cosagsin 0+ cosacos0—sinagsin 0
{As cos 0 =1 and sin 0 = 0}

_sina+cosa=f(a)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 5 Continuity and

The Learning App

Differentiability

Similarly,

lim f(x)=/(a)
lim f(x)=f(a)=lim f(x)

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

flx)=sin x+cosx

As, “a” is an arbitrary real number, therefore, is continuous.

li x) =i +h
(b) Let “a@” be an arbitrary real number then xl—g‘f“j Eﬁf(a )

Now,

_ limsin(a+h)—cos(a—h)
lim f(a + ) = == - -

— lim(sinacos h+cosasin i—cosacos hi—sinasin k)|
A= E

sinacosl+cosasin D—cosagcos—sinasin()

— sina+0—cosa—0

sina—cosa= f(a)

lim f[:.ﬂ =f[:c;rj

Similarly, ==«
linﬂl_ f[x] =f[:c;r_] =1inﬂl_ f[x)
Therefore, f(x) is continuous at x = a.

flx)=sin x—cosx

Since, “a” is an arbitrary real number, therefore, IS continuous.

lim flx)=lim fla+h
(c) Let “a” be an arbitrary real number then H:_f( ) =0 A )

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

Now, }ll_l’)r(l) fla+h) = =

lim(sin @acos h+cosasin /1)(cosacos h—sinasin /)
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_ (sinacos0+cosasin 0)( cosacos 0—sin asin 0)
_(sina+0)(cosa—0)
sina.cosa= f(a)

lim f[x] =f[:c:f_]

Similarly, -4
lim f(x)=f(a)=lim f(x)
Therefore, f(x) is continuous at x = a.

flx)=sin x.cosx

Since, “a@” is an arbitrary real number, therefore, is continuous.

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

Solution:

Continuity of cosine:

Let say “a” be an arbitrary real number then

lim fl:'l.] = lim cosx = lim cos I:a+f:-]

=g = R

lim(cosacos h—sinasin &)

Which implies, =2

cosalimcos h—sinalimsin i
— =0 =D

—cosaxl—singx=( — CDSH:f[ﬂ]

lim fU] =f[:c:f_]

x—+a forall = R

Therefore, f(X) is continuous at x = a.

Since, “a” is an arbitrary real number, therefore, “°*-* is continuous.

Continuity of cosecant:

Let say “a” be an arbitrary real number then
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sin x and

flx)=cosec x=

domain * =R (7)< |
1 1

lim ——=—— -
~esinx  limsin(a+h)
A=A

1
lim (sin acos ki +cosasin /)

= a3

1

sinacosl+cosasin()

1
_ sin a(l)+cosa(0)

= f(a)

= sing

Therefore, f(x) is continuous at x = a.
f."{v =COs&ec X . .
7 (x) is continuous.

Since, “a@” is an arbitrary real number, therefore,

Continuity of secant:
“a” be an arbitrary real number then

Let say “a
f(x)=sec x= l’=R—[:21’+1_]£=l’E
cosx and domain Z I
, 1 1
lim =—
=2 COsX l_qul:CISI:a-l-;EJ
At
1
l_in}[cosacoﬁ h—sinasin i)
= =l :
1

= cosacos—sinasin 0
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1

_ cos a(l)—sina(0)

- f(a)

= COs5gd

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

flx)=sec x

~ is continuous.

[{Pg )

Since, “a@” is an arbitrary real number, therefore,

Continuity of cotangent:

[{peei)

Let say “a” be an arbitrary real number then

flx)=cot x=

. x=R—(x7T).xe
tanx and domain (x7). x €

lim : =— :
~atanx limtan(a+h)

=

1 1
. [ tana+tan h |
i EnaTtan n | tana+0
— =i 1-tanatan i

— l—tanatan 0

=0 L)
o

= taha = tan
Therefore, f(x) is continuous at X = a.

flx)=cot x

Since, “a@” is an arbitrary real number, therefore, is continuous.

if x<0

sin x

by

flx)= |
23. Find all points of discontinuity of £ where (x+lif x20 .

Solution: Given function is

[ sin x

if x<0
o= F
|:Y+1= if x=0
At x =0,
fim 7 (x) = tim 32
L.HL. = = —h
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apL o lmfx)=lim(xe1)=0+1=1

f(o)=

Therefore, / is continuous at *=0-

sin x

When * <0518 gnq v are continuous, then x s also continuous.

x=0, fx)=x+1

When is a polynomial, then f is continuous.

Therefore, f is continuous at any point.
24. Determine it / defined by
51111: if x=0
| if x=0
is a continuous function.

Solution:

Given function is:
1"51111: if x=0

_| if x=10

lim f(x)=lim x" sin 1
x—0 : x— x

As we know, sin(1/x) lies between -1 and 1, so the value of sin 1/x be any integer, say m, we

have

lim f(x)=lim x" sin 1
X . X—d En
=0xm

=0

And, f(0) =0

11me x)= fLD]

Since, *=¢ "~ therefore, the function /" is continuous at *=0-
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25. Examine the continuity of f, where f is defined by
[sinx—cosx, if x=0

Flx)=1 .
-1, if x=0

Solution:

Given function is
[sinx—cosx, if x=0

f=) =11 £ x=0

Find Left hand and right land limits at x =0.

A=, Lo = 1) =lim(0-) <im /()

limsin (—h)+cos(-h) B lim(—sin h+cos h)=-0+1=1

R.H.L. = ll—pm‘f[\ﬂzljﬁl LD+;E']:1:§E% f[\r]

limsin (k) +cos(h)
Pl :

_ i liil%(sin h+cos h)=0+1=1

And f(0) = 1

tim £ ()= lim 7(x) = £(0)

Therefore, =t

Therefore, f(x) is discontinuous at x = 0.

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

26 to 29.
Jlfcuix £ I?_:?T
Flx)= T2 .
{ 3 if x=2 o=
26. Za 2
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Solution:
Given function is

J’Iccosx

T—2x

f(x)= { .

kros x

li x| =1
xlfif( 1] xl—?i T—2x

Fd a

T
N ——
So, 2

=z
This implies, 2

T .
x=—+H

[

Putting where 1 =0

|-I-' "I "‘|

kcos, —=+Hh |

. L2 ]
lim - -
A= I E . 1
T2 =+h|

| ¥ |

[Given]
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As we know, f(x) is continuous at x= T1/2.

(N

\I

§

!
E

lim £(x)= £
From equation (1) and equation (2), we have

=3

| oA

=~

=6

Therefore, the value of k is 6.

Solution:
Given function is

lim f(x)=3 )=
lim fx)=3 __, F(2)=3
k=2 =3

3
This implies, 4

when k=3/4, then *=*

Therefore, fLI-] is continuous at =< when

https://byjus.com
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e+l if x=m
(=1 L
8. lcosx, if x=m at x=T1.
Solution:

Given function is:
J’h+1: if x=m7
flx)=

lcosx, if x>m

A=l

vliﬂf_f(-‘fj zljggf[,?r+fﬁj =limc

DSI::-'I+."¢-] =—cosh=—cos=-1

lim fI:J:J =lim f[?I—-’j =lim cos [:I—k-) =—cosh=—cos0=-1

and =5
Again,

lim £ (x) =lim (k7 +1)

I—=s

As given function is continuous at *= T, we have

I—=m ==

= kr+l=-1

= kor=-2

The value of k is -2/1r.

J'ib:+1= if x=5
f(x)= 5 5
29. |‘3.T—_,= ].f Xx>2
Solution:
Given function is

J’ﬁo:+1= if x=5
f(l)_Lax—i if x>5

lim_f(.r] =li_}r.171_f|:x] =lim f(.rj

at .TZS.
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When x< 5, fx)=hoc+]

: A polynomial is continuous at each point x < 5.

flx)=3x-5 - . .
When x> 5, : : A polynomial is continuous at each point x > 5.

Now / (3)=3k+1=3(5+k)=5

lim £(x)=lim f(5+4k)=15+3k—5

E—2

= 10+3h=10+3x0=10

lim f(x)=lim £(5—h)=k(5—h)+1=Sk—nk+1=3k+1

Since function is continuous, therefore, both the equations are equal,
Equate both the equations and find the value of k,

10=5k+1

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

5, if x=<2
f(_rJ:J-m:+E:= if 2 x<10
‘5 21, if x=10

is a continuous function.

Solution:
Given function is:
[ A if x=2
f[:.1’J=J-c1T+EJ= if 2=<x=<10
‘ 21, if x=10

For x < 2 ; function is f(x) =5 ; which is a constant.

Function is continuous.
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For 2 < x < 10; function f(x) = ax + b; a polynomial.
Function is continuous.
For x > 10; function is f(x) =21; which is a constant.

Function is continuous.
Now, for continuity at *= 2
lim f[:x:l: lim f[:.rl] :f[ll]

lim(5)=lim{a(2+%)+b} =3

= k=l s

x=10, lm f(x)=lim f(x)=£(10)

For continuity at

lim(21) =lim {a(10—})+ b} =21

= 10a+b=21__ . (2)
Solving equation (1) and equation (2), we get
a=2andb=1.

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

Solution:

Given function is :

f(x) = cos (x?)

Let g(x) = cos x and h(x) = x?, then
goh(x) = g(h(x))

= 9(x%)

= cos (Xx?)

=f(x)
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This implies, goh(x) = f(x)

Now,

g(x) = cos x is continuous and

h(x) = x? (a polynomial)

[We know that, if two functions are continuous then their composition is also continuous]
So, goh(x) is also continuous.

Thus f(x) is continuous.

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

Solution: Given function is
f(x) = |cos x|

f(x) is a real and finite for all x e R and Domain of f(x) is R.

Let glx|=cosx and il x| =|.T|

Here, g(x) and h(x) are cosine function and modulus function are continuous for all real x.

- T (¢t ¢ Y,
oh)x=gih(x)=g||x||=cos|x| . : ] ) . .
Now, (£27) (2 (x)} =& & is also is continuous being a composite function of two

continuous functions, but not equal to f(x).

[fc-og_\] x=h {g[r]} = hl:casx) = |+:05:|:| = f[x)

Again, Using given

g g9

Therefore, f[-x-]:|m“’|:(mgjx is composite function of two continuous functions is
continuous.

33. Examine that SmM is a continuous function.

Solution:
Let 7 () =] and g(x)=sin |1‘| then

(o) x=g{/ (=)} =g} =sinl4

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 5 Continuity and

The Learning App

Differentiability

is also continuous.

Now, f and g are continuous, so their composite, \gof.

sin | . )
Therefore, | 1 is continuous.

34. Find all points of discontinuity of f defined by f(x) = [x| - [x +1]

Solution:

F(x) ==+

Given function is

When x < -1: flx) :_""_[_(1'+1.]} — —x+x+1=1

When —1=x<0 . f(x)==x=(x+D =-2x-1

When 20, . f(x)=x—(x+1)=1

So, we have a function as:
1, e |
fl:x]=J-—lﬁ:—l= if —-1=x<0
‘5 -1, if x=0
Check the continuityat x =-1,x =0

- lim x|=lm l=1
A=l = A S2)=ln

R L = Jm f(x)=lim (2x-1)=1

ang /(D) =-2x1-1=1

t x=-1 f“]

Therefore, a iS continuous.

a0, Lt o B )=l (2 =

g /(€)=

Therefore, at x = 0, f(x) is continuous.

There is no point of discontinuity.

im f(x)=lim (-1)=-1
and RH.L = b/ ¥ =l
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