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CONTINUITY AND DIFFERENTIABILITY

Solved Examples

1. Draw the graph of each of the following canstant functions:
(i) f(x)=2 forallz € R
(ii) f(x)=O for all z € R

(iii)f(x)=-2 forallz € R

° Watch Video Solution

2. Draw the graphs of the linear funcations (i) f (x) =1 -x (ii) f(x) = 2x+1



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pKqdgmbhapPf
https://dl.doubtnut.com/l/_faZSL96QBCwa

I & Watch Video Solution I

3. Draw the graph of the identity function f: R — R: f(z) = z for all

Tz € R.

° Watch Video Solution

4. Draw the graphs of the polynomial funcations
(i) f(z) = 2° (i) f(z) =1 — 2
(iii) f(z) = 2° — =

° Watch Video Solution

5.Draw the graph of the modulus function, defined by

FiR > R f(z) = |z] = {x,when z >0

—x,when = <0

° Watch Video Solution



https://dl.doubtnut.com/l/_faZSL96QBCwa
https://dl.doubtnut.com/l/_GLaqfn3YhRV8
https://dl.doubtnut.com/l/_2RN8XXrgTmf3
https://dl.doubtnut.com/l/_dwu3I0FXTppP
https://dl.doubtnut.com/l/_R6Med3PE9XvH

1
6. Draw the graph of the reciprocal function f(z) = =

° Watch Video Solution

7. Explain square root function with graph

° Watch Video Solution

x2—1

8.Draw the graph of the rational function f(z) = .
m J—

° Watch Video Solution

9. Draw the graph of the step funcation f (x) =[ x ].

° Watch Video Solution

10. Draw the graph of the step funcation f (x) =[x ].



https://dl.doubtnut.com/l/_R6Med3PE9XvH
https://dl.doubtnut.com/l/_aADZdHDHkKmJ
https://dl.doubtnut.com/l/_3jsUFF1ttRjX
https://dl.doubtnut.com/l/_AGghUhWzlHw8
https://dl.doubtnut.com/l/_JDYGHGNJ4lLb

| ' Vvaticn vVideo osolution

1. Draw the graph of the signum function
|
— when z #0

flz) =4 ’
0 when z =0

° Watch Video Solution
12. Draw the graph of the function
(=2, when =z <0

f(z) =< =, when 0<z<1

1/, when 1<z < oo.

° Watch Video Solution

13. Draw the graph of the function f(z) = |z| + |z — 1|

° Watch Video Solution



https://dl.doubtnut.com/l/_JDYGHGNJ4lLb
https://dl.doubtnut.com/l/_fEXmyUM0jIT9
https://dl.doubtnut.com/l/_wxz1iRVVwL5c
https://dl.doubtnut.com/l/_5Ip9lwc8muAR

14. Draw the graph of the exponential funcation.

(i) f(z) = 2° (ii) f(z) = (%)

° Watch Video Solution

15. Draw the graphs of the logaritmic functhmic functions.

(i) log, =, whena > 1(ii)log,z, when 0<a <1

° Watch Video Solution

16. On the same draw the graphs of e” and log, x.

o Watch Video Solution

17.show that f(z) = z* is contiuous at x=2

o Watch Video Solution



https://dl.doubtnut.com/l/_JqAkbHpPoImQ
https://dl.doubtnut.com/l/_SyKWhWydfN4O
https://dl.doubtnut.com/l/_icYDAVzXZA03
https://dl.doubtnut.com/l/_8N8jbyeu9AV8
https://dl.doubtnut.com/l/_X8D88XMOxwiX

18.Show that f(z) = [z],is not continuous at x =n ,where is an interger

° Watch Video Solution

Fxi int
19. Show that the funcation f(z) = { T 1 X TS an In g.er
0, if x is not an integer

is discontinuous at each integral value of x.

o Watch Video Solution

20. Discuss the continuity of f(z)

2r —1 <0
atz =0
2r+1 >0

° Watch Video Solution

3r —2, when x<0

21. Show that the funcation f(z) =
x4+ 1, when x>0

is discontinuous at x =0

° Watch Video Solution



https://dl.doubtnut.com/l/_X8D88XMOxwiX
https://dl.doubtnut.com/l/_UnUiy2ivOdU5
https://dl.doubtnut.com/l/_zkPBhdb7r0US
https://dl.doubtnut.com/l/_5TZ2KJ7nnQ8l

—<-  when =z #0
22.Show that the function f(z) = ||
1, when x =0

is discontinuous at x=0

o Watch Video Solution

23. Examine the continuity of the funcation

|sinz |
, x#0
=4 = > 7
1, =0 at =0

o Watch Video Solution

24.Show that the function f(z) = 2z — |z| is continuous atz = 0.

o Watch Video Solution

lz| +3 ;2 < —3
25. Prove that f(z) =< —2x ; —3 <z <3 is continuous at
6 +2 ;>3

= —3 and ¢z = 3.


https://dl.doubtnut.com/l/_yOYjxIkJy0YR
https://dl.doubtnut.com/l/_KQTVNb1yAWp0
https://dl.doubtnut.com/l/_jNBTP0ZBlviB
https://dl.doubtnut.com/l/_RG62ozchFxlw

° Watch Video Solution

26. If the function f(z)

kx + 5,when =z < 2 | .
Is continuous at x =2

x —1,when = > 2

then k=7
Ak= —1
Bk= —2
Ck= -3
D.k= —14

Answer: B

o Watch Video Solution

27. Find the value of the constant k£ so that the function given below is

1 — cos2zx

continuous atz = 0. f(z) = { 02
x

,x #0k,z =0

° Watch Video Solution



https://dl.doubtnut.com/l/_RG62ozchFxlw
https://dl.doubtnut.com/l/_aM8EdtwUCitl
https://dl.doubtnut.com/l/_1skyVa1i3qEw

1—cos 4z
) ) ——— whenz #0
28. Find the values of k for which f(z) = 8z is

k whenz =0

continuousatz = 0.

o Watch Video Solution

29, Let
1 — cos 4z N
fle) = —————, if x<0a, if z=0 , if
(=) z? /16 + /z — 4

Determine the value of a so that f(z) is continuous at z = 0.

° Watch Video Solution

30. If the following function f(x) is continuous at x=0 , find the values of

a,b and c.
[ Yeiht e i >0
b2
flz) = c if =0

sin(a+1)z+sinz
z

if <0

o Watch Video Solution



https://dl.doubtnut.com/l/_1skyVa1i3qEw
https://dl.doubtnut.com/l/_UwPlkTSjeewM
https://dl.doubtnut.com/l/_dFH6nGBSkAkv
https://dl.doubtnut.com/l/_X6QvvhjRKsJk

3ax +b if z>1
31. If the function f(z) given by f(z) = ¢ 11 if =1 is
Sar —2b if z <1

continuous at £ = 1 then find the values of ¢ and b.

Aa=05>b=2
B.a=4,b=3
Ca=2,b=1
D.a =3,b=2
Answer: D

o Watch Video Solution

32. for what value of k is the funcation .

k(x? —2z), if x <0
flz) = ( ) .
4z + 1, if x>0

(i) continuous at x=07? (ii) continuous at x=17?

(iii) continuous at x =-1?


https://dl.doubtnut.com/l/_X6QvvhjRKsJk
https://dl.doubtnut.com/l/_7Hw12ZArXfCF
https://dl.doubtnut.com/l/_TPSbTDbceFU8

° Watch Video Solution

33. If the function f(z) = a? is continuous at x =

M, when = # 0
k, when z =0

Othen k=7

° Watch Video Solution

. (3z + 4tanx) .
34. If the function f(z) = - continuous at x=0? If not, hwo

may the funcation be defined to make it continuous at this point ?

° Watch Video Solution

35. Show that the function f(x) given by

/z

el/® —1
x) = ¢ —, whenx # 00, whenx =0 is
f(z) { EYr #

discontinuous atz = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_TPSbTDbceFU8
https://dl.doubtnut.com/l/_YLvsWCvVpiDo
https://dl.doubtnut.com/l/_sQGsAVfchmJF
https://dl.doubtnut.com/l/_oOogUGscbT5V

T if r>1

36. Let f(z) = { ~ is fa continuous function ? Why ?

z2 if Tz <1

° Watch Video Solution

37.Prove that f(x) = |x| is continuous at x = 0.

° Watch Video Solution

38. Discuses the continity of the funcation
2¢ -1, if =x<0
flz) = L
2¢ + 1, if z>0
° Watch Video Solution
39. Discuss the continuity of the function

Sh;’”, if =<0
f(z) = :
(z+1), if x>0

° Watch Video Solution



https://dl.doubtnut.com/l/_sm1zwWypxnuY
https://dl.doubtnut.com/l/_syAHx5UPYugX
https://dl.doubtnut.com/l/_7W7rvLqGrwZQ
https://dl.doubtnut.com/l/_Wma7GdOqc6Kx

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

f(w):{m, if £=0

T

if x # 00,

° Watch Video Solution

41. prove that f(x) is a continuous
zt—16 .

f(ZL‘) m, lf ZB#2
32, if T =2

funcation  where

o Watch Video Solution

42. Determine the value of the constant k so that the function

fz) = {ka® , if z<23,

if x > 2is continuous.

o Watch Video Solution

43.If f(z) = lifx < 3;az +bif3 <z < 5and 7if z > 5 Then find the

values of a and b for which f(z) is continuous function


https://dl.doubtnut.com/l/_EtQ8t8UuAiAC
https://dl.doubtnut.com/l/_BGSqQJ2QwfQa
https://dl.doubtnut.com/l/_FhzMCq057KLo
https://dl.doubtnut.com/l/_wj60FxpZpcvI

° Watch Video Solution

44, Show that the function f(z) = v/z* + 3 is continuous at each point.

° Watch Video Solution

45. Show that the function f(z) = [sinz + cos z| is continuous at x = 7

° Watch Video Solution

46.Show that f(z) = z? is differentiable at z = 1and find f'(1) .

° Watch Video Solution

47.Show that f(z) = [z] is not differentiable at z = 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_wj60FxpZpcvI
https://dl.doubtnut.com/l/_X26mdQ1fLDke
https://dl.doubtnut.com/l/_MQuibeLJlTj6
https://dl.doubtnut.com/l/_QpH5VgzEvNOR
https://dl.doubtnut.com/l/_2e59dXxak247

48. (i) Show that f(z) = z*/3 is differentiable at z = 0, and hence find

£'(0).

(ii) Show that g(z) = %/ % is not differentiable at z = 0

° Watch Video Solution

49, Show tha the function
fle)={(1+ =z, if <2)),(6—=z, if = > 2) is not differentiable

atx = 2.

° Watch Video Solution

(1+sinz), when 0<z < 3
1, when z <0

50.Let f(z) = {

Show that f’(0) does not exist.

o Watch Video Solution



https://dl.doubtnut.com/l/_2e59dXxak247
https://dl.doubtnut.com/l/_3BeDr95d2lQj
https://dl.doubtnut.com/l/_PFw9LK6gkmmP
https://dl.doubtnut.com/l/_DlkWTwAHlJBl
https://dl.doubtnut.com/l/_FDBgzzrylD4y

51.Let f(z) = ma + cand f(0) = f'(0) = 1.Find f(2).

° Watch Video Solution

52. Show that the function

in1
f(z) = {x Sl;l , whenz # 00 when x = 0 is continuous but

not differentiableat z = 0.

o Watch Video Solution

53. Show that f(z) = |z — 2| is continuous but not differentiable at

T = 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_FDBgzzrylD4y
https://dl.doubtnut.com/l/_TfoWqb4c6wpC
https://dl.doubtnut.com/l/_O15tzpR9Z5EB

1.Show that f(z) = z? is continuous at x=2 It

o Watch Video Solution

2.Show that f(z) = (z® + 3z + 4) is continuous at x =1

o Watch Video Solution

22—z —6 .
3. Prove that f(z) = ﬁwhenw # 3; bwhenx =3 , s

continuous at x = 3.

o Watch Video Solution

z—5 "’

10, when =z =5

is continuous at x =5

4.f(a:)={w when = # 5

° Watch Video Solution



https://dl.doubtnut.com/l/_mjO0DNfWwFr6
https://dl.doubtnut.com/l/_U63YZzsQsroO
https://dl.doubtnut.com/l/_w05kQhFbcEwr
https://dl.doubtnut.com/l/_kphHsJ70sL5T
https://dl.doubtnut.com/l/_YZgDA7lSPvMD

is discontinuous atx =0.

sin 3z
—=, when z #0
5. f(z) = { e 7

1, when =0

o Watch Video Solution

1—coszx

-—1.Show that f(z) is discontinuous at z = 0.

&mﬂ@:{

Z

o Watch Video Solution

2—x, when x < 2

is discontinuous at x =2
2+x, when z >

7.4() = {

° Watch Video Solution

8. f(z) = {(3 — z,, when, z <0,), (2, when, z > 0) is discontinuous

at x=0

° Watch Video Solution



https://dl.doubtnut.com/l/_YZgDA7lSPvMD
https://dl.doubtnut.com/l/_GzopkKQWjO6l
https://dl.doubtnut.com/l/_TAUUoIwECtc1
https://dl.doubtnut.com/l/_xJ453SBl6XT0

9. Show that f(x)={5x-4\\\wh e n\ 0

o Watch Video Solution

10. f(z) ={x —1, when 1<z <2;2x—3, when 2<z <3 is

continuous at x = 2.

o Watch Video Solution

1. f(z) = {(cos z,, when, z > 0, ), ( — cos z,, when, z < 0)

discontinuous at x =0

is

o Watch Video Solution

T —a
12. Show that f(z) = { | a,l’ when x # al,

€r —

discontinuous at z = a

whenx = a

is

o Watch Video Solution



https://dl.doubtnut.com/l/_5Cv4T4ZG96V7
https://dl.doubtnut.com/l/_148WOdxio6yp
https://dl.doubtnut.com/l/_enNHMZYL0UuO
https://dl.doubtnut.com/l/_ii4TdJ5jjoHL

f(z) = {( — z,, when, z < 0, ), (1,, when, x = 0), (z,, when, z > 0) is

discontinuous at x=0

° Watch Video Solution

1
14.1f f(z) = {sin(;), x # 00, z = 0 then it is discontinuous at-

o Watch Video Solution

15. f(z) = {(2w,, when, x < 0, ), (2,, when, z = 2), (:cz,, when, z > 2)

is discontinuous at x=0

o Watch Video Solution



https://dl.doubtnut.com/l/_ii4TdJ5jjoHL
https://dl.doubtnut.com/l/_uXARiZSUo0z5
https://dl.doubtnut.com/l/_vgC90Oe9UxT2
https://dl.doubtnut.com/l/_8dtlBDCE2UYT

16.
f(z) ={( — z,,when, z < 0, ), (1,, when, x = 0), (z,, when, x > 0) is

discontinuous at x=0

° Watch Video Solution

17. Determine the value of the constant k so that the function

sin 2z .
—_ f 0
f(z) = { b i w7 is continuousatz = 0.

k if =0
Ak = 2
B
3
B.k = —
5
4
Ck=—
5%
D.k = 1
R
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qKdSkLzK2tmi
https://dl.doubtnut.com/l/_uTB2QH01T7mT
https://dl.doubtnut.com/l/_8xjXOAoVomT8

18. Find the value of k for which

z? — 2z — 3 _
f(:L’) = {(x—ﬂ,,when,:c #* — 1,>, ()\,,When,w = — 1) is

continuous at x =-1

° Watch Video Solution

19. For what value of k is the following function continuous at z = 27

flz) ={2z+ 1,z < 2k;x =23z — 1, > 2}

° Watch Video Solution

20. Determine the value of k for which the following function is

2 __
z _39,w7£3k,m:3

continuous at z = 3. f(z) = {

o Watch Video Solution



https://dl.doubtnut.com/l/_8xjXOAoVomT8
https://dl.doubtnut.com/l/_emfvFVrEu1yj
https://dl.doubtnut.com/l/_pK63pyfa52YS

21. Find the value of k so that the function f defined by

flz) = { frc_"sﬁ,for =7 % is continuous at z = r
3, for wz% 2
Ak=6
B.k=5
Ck=14
D.k=3
Answer: A

o Watch Video Solution

1
22.If f(z) = 2*sin’ = where  # 0, then the value of the function f at

x = 0, so that the function is continuous at x = O is

o Watch Video Solution



https://dl.doubtnut.com/l/_4r7yHXxBy9uK
https://dl.doubtnut.com/l/_46qeMSXgqLUU

23.show that f(z) = ((z +1,, if z<2),(z*+1), if z<1):}

is continuous at x =1

° Watch Video Solution

3 — 3, if x <2 )
24.show that f(z) = ¢ L1 Lo continuous at x =2
T , 1 T

o Watch Video Solution

9, z <2
25.If the function f(z) = ¢ axz +b, 2 <z <10
21, x > 10

continuous ,find the values of aand b

o Watch Video Solution

26. Find the value of "a’ for which the function f defined as

asin(g(x + 1)) z <0
flz) = is continuous at z = 0

tanx —sinx
fanz _sinz z >0
T


https://dl.doubtnut.com/l/_W1xoeSsaboFa
https://dl.doubtnut.com/l/_Pr0SfhCGPX3U
https://dl.doubtnut.com/l/_p2np1f3koDxS
https://dl.doubtnut.com/l/_pF4n1rlK9Bc4

° Watch Video Solution

27.Show that the function f(z) = |x — 3|, = € | R, is continuous but

not differentiable at z = 3.

° Watch Video Solution

Tz + 5z >0, . .
1. Show that the function f(z) = {533—; v _< 0 is a continuous
-3z, x

function.

° Watch Video Solution

. sinz, if <0 .
2.Show that the funcation f(z) = _ is continuous.
zlt if z >0

° Watch Video Solution



https://dl.doubtnut.com/l/_pF4n1rlK9Bc4
https://dl.doubtnut.com/l/_BarIswl7hoN8
https://dl.doubtnut.com/l/_3riCHpmrrZnN
https://dl.doubtnut.com/l/_KKi8TAG6n4GW
https://dl.doubtnut.com/l/_9eDVAUYHgbIs

) . .
z-1 is continuous.

. 221 when z #1
3. Show that the function f(z) =
n, when = =1

o Watch Video Solution

4. Show that the sec x is a continuous function.

o Watch Video Solution

5.Show that cos x is a continuous function

o Watch Video Solution

is continuous at

sin h 0
6. Show that the function f(z) = { ;. Whenz #

2 whenz = 0

each point except O.

° Watch Video Solution



https://dl.doubtnut.com/l/_9eDVAUYHgbIs
https://dl.doubtnut.com/l/_7ui7c6sY9vPo
https://dl.doubtnut.com/l/_oekABFwWmZwF
https://dl.doubtnut.com/l/_ix3FG4ifyIrh
https://dl.doubtnut.com/l/_2ATrfFkQ1R7f

7. Discuss the continuity of f(x) =[x]

° Watch Video Solution

2z — 1), if =z<2
8.showthat f(z) = { 5, , is continuous
-5 if Tr =~
o Watch Video Solution
if
9. Show that f(z) = {f’ Tf z 70 is continuous at each point
, i r =

except O.

° Watch Video Solution

10. Locate the point of discontinuity of the function.

{(m3—x2—|—2m—2),

if
if

x #1
if =1

° Watch Video Solution



https://dl.doubtnut.com/l/_2ATrfFkQ1R7f
https://dl.doubtnut.com/l/_lBQOXGpSZzRm
https://dl.doubtnut.com/l/_GVHkqT78MkrQ
https://dl.doubtnut.com/l/_16GxpjLNIO8U

1. Discuss the continuity of the function f(z) = |z| + |z — 1] in the

interval [ -1,2]

o Watch Video Solution

1.Show that f(z) = 3 is continuous as well as differentiable at x=3

° Watch Video Solution

1
3

2.Show that f(z) = (z — 1)3 is not differentiable at z = 1.

° Watch Video Solution

3.show that a constant function is always differentiable.

° Watch Video Solution



https://dl.doubtnut.com/l/_wqY2VqY1jb5g
https://dl.doubtnut.com/l/_DWN5Tcz0i8SM
https://dl.doubtnut.com/l/_2omWnAjVZMWP
https://dl.doubtnut.com/l/_BqEj7an7fgKf

4. Show that f(z) = | — 5| is continuous but not differentiable at

r = 5.

° Watch Video Solution

(2 — 1), when z >1
x, when 0<z<1

5mﬂ@:{

Show that f(x) is continuous but not differentiable at x =1

o Watch Video Solution

6. show that f(x) =|x| is continuous but not differentiable at x =0

o Watch Video Solution

) l—z, z<1 )
7. Show that the function f(z) = { , is continuous but
-1, x>1

not differnetiable at x=1



https://dl.doubtnut.com/l/_BqEj7an7fgKf
https://dl.doubtnut.com/l/_6CE9hlVgKOvZ
https://dl.doubtnut.com/l/_LP4BZSxtkvcj
https://dl.doubtnut.com/l/_krgZtXa6MUUT
https://dl.doubtnut.com/l/_6gWPCYC55PUO

| o Watch Video Solution

show that f(x) not derivable at x

8.Let f(z) { (2+a), if

(2—x), if

° Watch Video Solution

9. Find the wvalues of a and b so that the function
fz) ={2*+3z +a,bz2 , if <1 if z > 1 is differentiable at

each zR.

° Watch Video Solution



https://dl.doubtnut.com/l/_6gWPCYC55PUO
https://dl.doubtnut.com/l/_djU0fEEmEXaP
https://dl.doubtnut.com/l/_M4Pz2G80CHkt

