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CONTINUITY AND DIFFERENTIABILITY

Solved Examples And Exercises

1. Find z where f(w):maﬁ,um{ x(2—w),2—w} is non-

differentiable.

° Watch Video Solution

2. Discuss the differentiability of f(z) = sin|z|

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WkYXBDCyR3hP
https://dl.doubtnut.com/l/_fKIeAiQqwr7A
https://dl.doubtnut.com/l/_SehFuWXlpm3A

3. Discuss the continuity and differentiability of

f(z) = |z + 1] + |z| + |x — 1|Vz € R; also draw the graph of f(z)

° Watch Video Solution

4. Discuss the differentiability of f(z) = max{tan™'z, cot 'z}

° Watch Video Solution

5. Find the values of aandb if

flz) = {am2 +1,z <1,2® + az + b, z > lis differentiable atz = 1

° Watch Video Solution

6. Discuss the differentiability of f(z) = [pz[z]|, — 1<z < 2

° Watch Video Solution



https://dl.doubtnut.com/l/_SehFuWXlpm3A
https://dl.doubtnut.com/l/_FTC7axRBPdcl
https://dl.doubtnut.com/l/_sOyN9cl9l0Jo
https://dl.doubtnut.com/l/_FKl2tbALsFYG
https://dl.doubtnut.com/l/_wMewAnvaJTGm

7. Find the values of aandb if

flz) = {am2 + 1,z < 1z? + az + b, z > lisd < erentiableatr = 1

° Watch Video Solution

1 — 2
8. Discuss the differentiability of f(ac = cos ! < ad >
1+ 2

° Watch Video Solution

9. Which of the following function is non-differentiable in domain?

e) = 22 1) (@) = logle] F(&) = 2¥loga @ f(z) = (&~ 9’

° Watch Video Solution

10. Discuss the continuity of f(z) = { z#10,z =1

ew—l’

° Watch Video Solution



https://dl.doubtnut.com/l/_wMewAnvaJTGm
https://dl.doubtnut.com/l/_KDIZVkM4IgQa
https://dl.doubtnut.com/l/_g5WObGTNwYBK
https://dl.doubtnut.com/l/_gpVQlUGXZAb1
https://dl.doubtnut.com/l/_Iu7lY7Akxg2J

1. Which of the following functions is not continuous Vax € R? (a)

Ny | 25T 11
V2sinz + 3 (b) em—l— (C)< i

3
7
d) / 1
+3 23x+5) (@ ogne

e

o Watch Video Solution

12 Find the value of f(0) so that the function.

vit+zxz—1+ 23

flz) = = becomescont € uousatr = 0

° Watch Video Solution

13. If the function

2 (A+2z+ A
flz) = ’ (ac — 2)$ , f or ¢ # 2andf(2) = 2, is continuous at

x = 2, then find the value of A-

° Watch Video Solution



https://dl.doubtnut.com/l/_Iu7lY7Akxg2J
https://dl.doubtnut.com/l/_mSOcKYGutXTj
https://dl.doubtnut.com/l/_j15dXBynXHXg

1
14. If the function f:R\ {0} given by f(z) = i

continuous at z = 0, then find the value of f(0)

° Watch Video Solution

1—t¢t
15. Let f(x) = ﬂ, x # %,a} € [O, z], Iff(x)is continuous in

dr — 7 2

T 7y
[0, Z] , then find the value off(z)-

° Watch Video Solution

(log) .e
16. If f(z) = (tan(% + (log)ex)) is to be made continuous at

z = 1, then what is the value of f(1)?

° Watch Video Solution

17.

™
flz) = {2xta,nac -3

#ﬂk T t e t T
x # —kr = —iscont € uwousatr = —
osz’ 2 2 2’


https://dl.doubtnut.com/l/_DBCPSKcZHtEo
https://dl.doubtnut.com/l/_t8EldCecwyVU
https://dl.doubtnut.com/l/_52EGCn7nxWAA
https://dl.doubtnut.com/l/_bUNgSnnbKzpw

then find the value of k.

° Watch Video Solution

2
18. Discuss the continuity of f(z) = {w—, x#£00,x=0

kd

° Watch Video Solution

19. Let f(x) = {(1 + 3w)%, x # 0e®, z = 0 Discuss the continuity of

f(z)at(@z =0, (b)z =1

° Watch Video Solution

20. Which of the following function is not differentiable at z = 07

f(z) = min {z,sinz} f(z) = {0,z > 0z%, = < Of(x)=x"2 sgn(x)

° Watch Video Solution



https://dl.doubtnut.com/l/_bUNgSnnbKzpw
https://dl.doubtnut.com/l/_6DtH6B2srs4K
https://dl.doubtnut.com/l/_PQ9TGzKtT5zs
https://dl.doubtnut.com/l/_Hwu15i3Xkj9W

21. Discuss the differentiability of f(z) = sz — 4‘ — 12'.

° Watch Video Solution

22.Find the value of z in [1, 3] where the function [m2 + 1} ([.] represents

the greatest integer function) is discontinuous.

° Watch Video Solution

23. If f(z) ={z—2z<0and 4—2°, 2 >0, then discuss the

continuity of y = f(f(z)).

° Watch Video Solution

24. Discuss the continuity of f(x) = [tan_la:}([.] represents the

greatest integer function).

° Watch Video Solution



https://dl.doubtnut.com/l/_EY28OHYOnHhD
https://dl.doubtnut.com/l/_yBLSwJd6eMS2
https://dl.doubtnut.com/l/_qVBYewrdQprg
https://dl.doubtnut.com/l/_UdLKehntX4Un

25. Find the number of points of discontinuity for

f(z) = [6sinz],0 <z <

° Watch Video Solution

26. Find the value of T where

f(z) = {z, if Esrationall — z, if Esirrationaliscont € uous.

° Watch Video Solution

27. Discuss the continuity of the following function : f(x)={1 if x rational ; O

if x is irrational

° Watch Video Solution



https://dl.doubtnut.com/l/_UdLKehntX4Un
https://dl.doubtnut.com/l/_ruYfTdwdXxCw
https://dl.doubtnut.com/l/_JrhKde2yEwB9
https://dl.doubtnut.com/l/_XKHQkJGsARX6

1 1
28. If f(x) = i+ 1andg(m) =3 then discuss the continuity of

f(z), 9(z), andfog(z)-

° Watch Video Solution

1
29. For = > 0, leth(z) = {E’ if z= %0, if &sirrational where

p, ¢ > 0 are relatively prime integers. Then prove that f(z) is continuous

for all irrational values of x.

o Watch Video Solution

30. Discuss the continuity of f(z) = (lim) — cos”" z.

o Watch Video Solution

. , ) ax? +2 .
31. Find the values of a if f(z) = (lim), , et is continuous

atx = 1.



https://dl.doubtnut.com/l/_gU33KxyQdHnc
https://dl.doubtnut.com/l/_hi508nIlWIhY
https://dl.doubtnut.com/l/_3yCjcE99BSl8
https://dl.doubtnut.com/l/_Mwnag2ieeadR

| ° Watch Video Solution

32. If

1
flz) = {(lnm). sg’n({w - 5}), 1<z <3and {2°};3 <z < 3.5.
Find the pointswhere the continuity of f(z), should be checked, where

[] is greatest integer function and {} fractional part function.

° Watch Video Solution

x2 — 1

33. Discuss the continuity of f(z) = (lim ) — —

o Watch Video Solution

34. If f(z) = sgn(2sinz + a) is continuous for all z, then find the

possible values of a-

o Watch Video Solution



https://dl.doubtnut.com/l/_Mwnag2ieeadR
https://dl.doubtnut.com/l/_A1IsnHjWHyx2
https://dl.doubtnut.com/l/_OXpp2D16OiAz
https://dl.doubtnut.com/l/_LF3tVNtVlrTg
https://dl.doubtnut.com/l/_hVnJchUqHEbn

35. Discuss the continuity of f(z) = sgn(z® — z)

° Watch Video Solution

36. Discuss the continuity of f(z) = sgn(2cosz — 1)

° Watch Video Solution

37. Discuss the continuity of f(z) = sgn(z® — 2z + 3)

° Watch Video Solution

38. Discuss the continuity of
flz) ={z{z}+1,0<z<land 2—{z},1 <z <2 where {z}

denotes the fractional part function.

° Watch Video Solution



https://dl.doubtnut.com/l/_hVnJchUqHEbn
https://dl.doubtnut.com/l/_fQ6mL9vp7y8K
https://dl.doubtnut.com/l/_VAmB3Me9Xldm
https://dl.doubtnut.com/l/_uEmFCiUTctYY
https://dl.doubtnut.com/l/_iPm5uHJMKpQa

39. Discuss the continuity of f(z) = sgn(z® — z)

° Watch Video Solution

40. Show that the function f(z) = (z — a)’(z — b)” + = takes the value

a-+t+b

for some value of z € |a, b]-

° Watch Video Solution

3

x 7
41. Prove that f(z) = T —sinmz 4+ 3 takes the value of 3 for

re|—22

° Watch Video Solution

42. Suppose f is a continuous map from R to R and f(f(a)) = a for

some a- Show that there is some b such that f(b) = b

° Watch Video Solution



https://dl.doubtnut.com/l/_iPm5uHJMKpQa
https://dl.doubtnut.com/l/_C5doysh1EZPY
https://dl.doubtnut.com/l/_9RckBvawTmkO
https://dl.doubtnut.com/l/_Gu7Yyfy6wfGr

43. Let f:[0,1] — [0,1] be a continuous function. Then prove that

f(z) = z foratleastone0 < z < 1.

° Watch Video Solution

xsin(lnw2) x#0

44, Discuss the differentiability of f(x)={ at x=0
0 =20
o Watch Video Solution
45. Discuss the differentiability of

2
f(x):{sn;w ,z # 00,z = Oatx =0

° Watch Video Solution

. . . (h) — £(0)
46. If f is an even function such that ( lim )hﬁ)T has some

finite non-zero value, then prove that f(x) is not differentiable at z = 0.

| o A _L vl . o~ .. ]


https://dl.doubtnut.com/l/_1hcZU9CfyMc9
https://dl.doubtnut.com/l/_nipeRPckZq7m
https://dl.doubtnut.com/l/_SlxzT3cw3xvB
https://dl.doubtnut.com/l/_h8FX8ljlxDf4
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47.Using intermediate value theorem, prove that there exists a number

1
such that z29% + — Y = 2005.
1+sin“x

° Watch Video Solution

48. Which of the function is non-differential at z = 07 f(z) = |x]|

° Watch Video Solution

49. Which of the function is non-differential at z = 07 f(z) = cos|z|

° Watch Video Solution

) ) 2
50. f(z) = {[smﬂx],O <z < 1sgn(w — Z)w{x — 5}’ 1<z <2

where [.] denotes the greatest integer function and {} represents the


https://dl.doubtnut.com/l/_h8FX8ljlxDf4
https://dl.doubtnut.com/l/_2X9cNL4MVOQd
https://dl.doubtnut.com/l/_IoW3GNHAR6bG
https://dl.doubtnut.com/l/_vLfS36Mc5ST1
https://dl.doubtnut.com/l/_J4jHosrAC9av

fractional part function. At what points should the continuity be checked?

Hence, find the points of discontinuity.

° Watch Video Solution

51. Find the value of a for which f(z) = {5132, x €Qr+a,z¢&Qisnot

continuous at any z-

° Watch Video Solution

52. Discuss the continuity of f(z) = (log|z|)sgn(z® — 1),z # 0.

° Watch Video Solution

53. Find the number of integers lying in the interval (0,4) where the

2n
cos(mx
function f(z) = (lim ) — (#) is discontinuous

° Watch Video Solution



https://dl.doubtnut.com/l/_J4jHosrAC9av
https://dl.doubtnut.com/l/_MgU8nc1FWOnV
https://dl.doubtnut.com/l/_cesdRt9XsgQD
https://dl.doubtnut.com/l/_joznwcqeKT1b

54. If f(x) is continuous function Vz € R and the range of
. ()7 . .
f(z)is(2, v/26)andg(z) = — | is continuous Vz € R, then find

the least positive integral value of ¢, where [.| denotes the greatest

integer function.

° Watch Video Solution

55. Discuss the continuity of f(z) = {x"2, x is rational’

-x"2x is irrational

o Watch Video Solution

56.If y = IR wheret = 1 then find the number of points

where f(z) is discontinuous.

° Watch Video Solution



https://dl.doubtnut.com/l/_yWmLokNYkIbE
https://dl.doubtnut.com/l/_2Wnw0NIbgayB
https://dl.doubtnut.com/l/_ENfbVUSZz9Qk

57. Let f be a continuous function defined onto [0,1]] with range [O,1].

Show that there is some cin [0,1] such that f(c) =1 —¢

° Watch Video Solution

58.Leg f be continuous on the interval [0,]] to R such that f(0) = f(1)

0,1 1
Prove that there exists a point cin {T] such that f(c) = f(c + 5)-

o Watch Video Solution

59.

flz) = {azc(a:—l)—i—b,m <lzr—1,1<z<3.pe’+qr+2,z>3
Find the values of the constants a, b, pandq so that all the following
conditions are satisfied f(z) is continuous for all z- f(1) does not exist.

f'(z) is continuous at x = 3

o Watch Video Solution



https://dl.doubtnut.com/l/_eepsM0o5y8mE
https://dl.doubtnut.com/l/_a0CN2bbSN0JC
https://dl.doubtnut.com/l/_g6mWnymwt6mO
https://dl.doubtnut.com/l/_mN089X0dOoKJ

60. Find the values of aandb

if

f(z) ={a+sin"(z+b),z>1and z,z <1 is differentiable at

r = 1.

° Watch Video Solution

61. Discuss the differentiability of y = sin~!|sinz|

° Watch Video Solution

62. Discuss the differentiability of y = sin ' (sin z)

° Watch Video Solution

63. Discuss the differentiability

f(z) = maéum{2sinz,1 — cosz}Vz € (0, 7)-

of

° Watch Video Solution



https://dl.doubtnut.com/l/_mN089X0dOoKJ
https://dl.doubtnut.com/l/_ruaTnUiT3ktK
https://dl.doubtnut.com/l/_BoZZqnJbxOY4
https://dl.doubtnut.com/l/_RfD8A7nXe0NI

64. Discuss the differentiability of

f(z) = max{z® — 3z +2,2 — |z — 1|}

o Watch Video Solution

65. If f(x) = max {m2—l—2am—|—1,b} has two points of non-

differentiability, then prove that a*> > 1 — b

o Watch Video Solution

66. Discuss the differentiability of f(z) = e~ |”!

o Watch Video Solution

67.If f(x) = {x, z <1z’ +bx+cx>1 findb and c if function is

continuous and differentiableat z = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_QvtFrTGLjCu5
https://dl.doubtnut.com/l/_Ufl7eXuRJeRk
https://dl.doubtnut.com/l/_aLiakaPShefd
https://dl.doubtnut.com/l/_DQmRvuJsxcZw

68. Test the continuity and differentiability of the function

o) = (2 + 3 )i

—2 < z < 2, where [.] represents the greatest integer function.

by drawing the graph of the function when

o Watch Video Solution

log(1 + )% —

2

T

69. Let f(z) = { ’ } Then find the value of f(0) so

that the function f is continuous at z = 0.

° Watch Video Solution

70. Find the points of discontinuity of the function:
f(z) = [[z]] — [# — 1], where[.]| represents the greatest integer

function

° Watch Video Solution



https://dl.doubtnut.com/l/_DQmRvuJsxcZw
https://dl.doubtnut.com/l/_amOGR3lbXrDI
https://dl.doubtnut.com/l/_k5pDfU3osAsK
https://dl.doubtnut.com/l/_ZW2o6wNrZq7P
https://dl.doubtnut.com/l/_14sHKCAyjXBn

Incos z efindr _ 1

7. let f(z) = (1+ wz)i 1 2 >0and f(z) = In(1 + tan2z)

z < 0 Is it possible to difine f(0) to make the function continuous at
z = 0. If yes what is.the value of f(0), if not then indicate the nature of

discontinuity.

o Watch Video Solution

72. What value must be assigned to k so that the function

4
-2
flz) = {z—456, z # 4 and k, z = 4 is continuous at x=4.
x —

° Watch Video Solution

73. Let f(x) be a function defined as

o) = {

the function at x = 1.

z? —1
x2 — 2z —1| -1

1
, T F 15, x = 1 Discuss the continuity of

° Watch Video Solution



https://dl.doubtnut.com/l/_14sHKCAyjXBn
https://dl.doubtnut.com/l/_Py1RuZAwur8L
https://dl.doubtnut.com/l/_ymQZ8BheQaIj
https://dl.doubtnut.com/l/_0ETo5wu96i2S

74. If the function f(x)={A x-B xIt=13x,1

° Watch Video Solution

a—+ 3coszx
2

,w<0btan( ),wZOIf f(z) is

75. Let : f(x) = { . m

continuous at = 0, then find aandb , where [.] denotes the greatest

integer function.

° Watch Video Solution

in az’ 3 1
76.Let : f(z) = i ,& # 0— 4+ —, = 0 for what values of a is
z? 4 4da
f(x) continuous at z = 07
° Watch Video Solution
77. flz) ={lz +1;z < 0z;z >0 and

g(z) ={|]z| + ;2 <1— |x — 2|;x > 1 Draw its graph and discuss the


https://dl.doubtnut.com/l/_0ETo5wu96i2S
https://dl.doubtnut.com/l/_SDKMaMKmGttJ
https://dl.doubtnut.com/l/_Zc0xs7K0I0Ti
https://dl.doubtnut.com/l/_FF27pNkq8Nui

continuity of f(z) + g(z)-

° Watch Video Solution

78. f(x)={cos”(-1{cotx),x< pi/2 pi[x]-1,x >pi/2where[dot]
representsthegreatest function and {dot}' represents the fractional

part function. Find the jump of discontinuity.

° Watch Video Solution

79. Discuss the differentiability of f(z) = |(log),|z | |

° Watch Video Solution

80. Discuss the differentiability of f(z) = max{sec 'z, cosec™ 'z}

° Watch Video Solution



https://dl.doubtnut.com/l/_FF27pNkq8Nui
https://dl.doubtnut.com/l/_I2oGxcxa6BaN
https://dl.doubtnut.com/l/_pnbDYkQdXoBH
https://dl.doubtnut.com/l/_fgCPXGvkspBA

81. A function f(z) is such

f(x + %) = % — |$|V$F € df(%), if ite&sts.

that

o Watch Video Solution

82. Discuss the differentiability of f(x)=|x||x-1|

o Watch Video Solution

83. Discuss the differentiability of f(z) = 'x3‘ atx =0

o Watch Video Solution

84. Discuss the differentiability of f(x)=|x||x-1|

o Watch Video Solution



https://dl.doubtnut.com/l/_Nwkl4HCQQaZs
https://dl.doubtnut.com/l/_7IJ5EtmyBvWG
https://dl.doubtnut.com/l/_dsZoTXiJcSJl
https://dl.doubtnut.com/l/_5hRpmhuCGPhQ

85. Discuss the differentiability of f(z) = sin|z|

° Watch Video Solution

86. Discuss the differentiability of
f(z) =[z] + |1 —z|,z € (—1,3), where|.] represents  greatest
integer function.

° Watch Video Solution
87. Discuss the differentiability of
flz) = (2* - 1)‘:1:2 —x — 2‘ + sin(|z|)-

° Watch Video Solution
88. Let f be a function satisfying

f(@ +y) + /6 — f(3) = f()f(y)andf(h) 6 ash 0. Discuss the


https://dl.doubtnut.com/l/_kGZzG6GfZ7ZI
https://dl.doubtnut.com/l/_rY7lzws8A670
https://dl.doubtnut.com/l/_otdXnMUCxCdx
https://dl.doubtnut.com/l/_oLjYvFxtUPY6

continuity of f.

° Watch Video Solution

89. Let f(z +y) = f(x) + f(y) for all zandy If the function f(zx) is

continuous at z = 0, show that f(z) is continuous for all z.

° Watch Video Solution

90. A function f(x) satisfies the following property:
f(z +y) = f(x)f(y)- Show that the function is continuous for all values

of x if its is continuous at x = 1.

° Watch Video Solution

1

91. Find the points of discontinuity of the function: f(z) = Ssing — 1

° Watch Video Solution



https://dl.doubtnut.com/l/_oLjYvFxtUPY6
https://dl.doubtnut.com/l/_gbjSy7r2kK4i
https://dl.doubtnut.com/l/_0AkX3M2Nabl9
https://dl.doubtnut.com/l/_La3STUpZWxtP
https://dl.doubtnut.com/l/_ChoC29rtmSRO

92. Find the points of discontinuity of the function:

1
fle) = z? — 3|z| + 2

o Watch Video Solution

93. A function f(z) satisfies the following property: f(zy) = f(z)f(y)-
Show that the function f(z) is continuous for all values of z if it is

continuous at z = 1.

o Watch Video Solution

1
94. Find the points of discontinuity of the function: f(z) = ——
P Y /(=) zt + 22 + 1
o Watch Video Solution
) ) ) o ) 1
95. Find the points of discontinuity of the function: f(z) = —
1— ez

° Watch Video Solution



https://dl.doubtnut.com/l/_ChoC29rtmSRO
https://dl.doubtnut.com/l/_yA3qq5oqWZx8
https://dl.doubtnut.com/l/_vPKGzcxrJNBE
https://dl.doubtnut.com/l/_YPfI8WvGWaU8

96. Draw the graph and find the points of discontinuity f(z) = [2cos ],

x € [0, 27] . ([] represents the greatest integer function.)

° Watch Video Solution

97. Find the number of points where f(z) = [%],m € [0, 30], is

discontinuous (where [.] represents greatest integer function).

° Watch Video Solution

98. Discuss the continuity of the function ([.] represents the greatest

2
integer function): f(z) = [ﬁ] ,z >0
z

o Watch Video Solution



https://dl.doubtnut.com/l/_YPfI8WvGWaU8
https://dl.doubtnut.com/l/_gkudVktIkW3h
https://dl.doubtnut.com/l/_U9ephYUofWkl
https://dl.doubtnut.com/l/_BF16fffTL5eK

99. Discuss the continuity of the function ([.] represents the greatest

integer function): f(z) = [sin” ' z]

° Watch Video Solution

100. Discuss the continuity of the function ([.] represents the greatest

integer function): f(z) = [(log),z]

° Watch Video Solution

101. Match the following for the type of discontinuity at z = 1 in column

Il for the function in column I f(z) = ——1 P Removable
o zd —a o
discontinuity  f(z) = 1 & Non-removable discontinuity
:.B [
_l=-1 e (0
f(z) = —1 " Jump of discontinuity f(z) = sin —) s

Discontinuity due to vertical asymptote , t. Missing point discontinuity, u.

Oscillating discontinuity

° Watch Video Solution



https://dl.doubtnut.com/l/_QH1BAFEvmtwF
https://dl.doubtnut.com/l/_3dUKUS3tY6Cd
https://dl.doubtnut.com/l/_2QnPGy0wKXPD

102. Discuss the continuity of

x* — b5z +4
= ) 1,2,6,z =112,z = 2
o) = { gy e # 26 = L1z

° Watch Video Solution

1
103.1f z = /5 + 2, then find the value of z* + —
T

° Watch Video Solution

3
104. If the function f(z) = [u

- ]sin(x —2) + acos(z — 2), []

denotes the greatest integer function, is continuous in [4, 6], then find

the values of a-

° Watch Video Solution



https://dl.doubtnut.com/l/_2QnPGy0wKXPD
https://dl.doubtnut.com/l/_lmEfBkAUPEIG
https://dl.doubtnut.com/l/_vOtulmIS2SsF
https://dl.doubtnut.com/l/_L5wOSC5ZAUa4

105. Draw the graph and discuss the continuity of
f(z) = [sinz + cosz],z € [0, 2w), where [] represents the greatest

integer function.

° Watch Video Solution

Single Correct Answer Type

in(2z2 ¢
1. If f(x):{(@—kcos(?%)) b/x® x #0e,2 =0 s

continuous at z = 0Vb € R then minimum value of ais —1/8 b. —1/4

c.—1/2d.0
A—1/8
B.—1/4
C.—1/2

D.O


https://dl.doubtnut.com/l/_E1JxuZiutxLw
https://dl.doubtnut.com/l/_IK3TZP1Trwqf

Answer: B

° Watch Video Solution

— —
2.Let f: RR be any function. Also g: RR is defined by g(z) = | f(x)| for
all - Then is Onto if f is onto One-one if f is one-one Continuous if f is
continuous None of these

A.onto if fis onto

B.one-one if f is one-one

C. continuous if f is continuous

D. None of these

Answer: C

° Watch Video Solution

3. about to only mathematics


https://dl.doubtnut.com/l/_IK3TZP1Trwqf
https://dl.doubtnut.com/l/_Zp7X9y4uRcHT
https://dl.doubtnut.com/l/_wHXugcL9mFwz

A1l

B.1/4

C.4

D. none of these

Answer: D

o Watch Video Solution

4, Let f(z)=a>—2>—3z—1,g(z) = (¢ + 1)a and h(z) =

where h is a rational function such that

(i) It is continuous everywhere except when z = — 1,
Sy ]
(i) lim (z) = 3

The value of h(1) is

Al/2
B.1/4

C.—1/2



https://dl.doubtnut.com/l/_wHXugcL9mFwz
https://dl.doubtnut.com/l/_rpSoo2N0fy9u

D.1

Answer: C

° View Text Solution

3z%az +a +3
2 +z—2

5. If the function f(z) = is continuous at © = — 2,

then the value of f( — 2) is

A.O

C.1

D.2

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_rpSoo2N0fy9u
https://dl.doubtnut.com/l/_C5aUi77ef1YK

85, x<0

(where [] denotes the
alz], a€¢ R—{0}, >0

6. Let f(z) = {
greatest integer function).
Then f(x) is
A. continuous only at a finite number of points.
B. discontinuous at a finite number of points.
C. discontinuous at an infinite number of points.

D. discontinuous at x = 0.

Answer: C

o View Text Solution

2coszx, s € 2x —cotz ]

(7 — 2z)?

e
8r — 4r

™ ™ .
wSE ,x>§,thenwh|ch

7.f f(z) = { ,
of the following holds? f is continuous at x = 7 /2 f has an irremovable

discontinuity at * = 7 /2 f has a removable discontinuity at © = 7 /2

None of these


https://dl.doubtnut.com/l/_itucbxJHyi1M
https://dl.doubtnut.com/l/_LGbG8ffXVL0u

A.fis continuous at x = 7 /2
B.f has an irremovable discontinuity at z = 7 /2
C.f has a removable discontinuity at ¢ = 7 /2

D. none of these

Answer: B

o View Text Solution

8. If

T

flz) = {sin(E)(x —[z]),z < 55(b— 1),z =5

ab2|:c2 — 11z + 24‘
z—3

, L >

is continuous at z = 5, a,b € R then ([.] denotes the greatest integer

25 6 6 1 1 25
function) a = —,b = — b. a:—,b:—7 ca=—,b=—
108 5 13 29 2 36
23 . 6
10075
25 6
Aa=——,b=—
108 5
6
Ba,:—,bzl—7
13 29
1 25


https://dl.doubtnut.com/l/_LGbG8ffXVL0u
https://dl.doubtnut.com/l/_qEmJsaPlNCkp

6
D.a = (23), (100),b = &

Answer: A

° Watch Video Solution

9. The function f(x) is discontinuous only at x = 0O such that
f*(z) = 1Vz € R.The total number of such functions is

A 2

B.3

C.6

D. none of these

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_qEmJsaPlNCkp
https://dl.doubtnut.com/l/_DCspav8enh3K

-1
10. f(z) = {<x2 + eﬁ> k,z = 2,z # 2 is continuous from right at
the point x = 2, then kequals 0b.1/4 c. —1/4 d. none of these
A.O
B. 1\4
C.—1/4

D. none of these

Answer: B

o Watch Video Solution

n Let g9(z) = f(f(z)) where
flz) ={1+2;0 <z <2} and f(z) = {3 —z;2 <z <3} then the
number of points of discontinuity of g(x) in [0,3] is :

A.O

B.1


https://dl.doubtnut.com/l/_YSuNjybKfiwV
https://dl.doubtnut.com/l/_fsVgLJsMp6Is

C.2

D.gt2

Answer: C

° View Text Solution

(128a + az)'/® — 2
(32 +bz)'/® — 2
3 4
then the value of a /b is gf(O) b. 28/ #(0) c. 6?f(O) d. none of these

is continuous at z = 0,

12. If the function f(z) =

3
A 5 f(0)
B.28/° £(0)
64
c. = £(0)

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fsVgLJsMp6Is
https://dl.doubtnut.com/l/_IR5qtcZgx4Bx
https://dl.doubtnut.com/l/_4F6HaLNO8GaF

{l—cos(l— m)

2

1B.If f(z) =

S lz = 0,z # 0 is continous at z = 0

then the valueof m +nisa.2b.3c.-3d.7

A2

B.3

D.7

Answer: C

o View Text Solution

14.Let f(z) = ¢ @

If f(x) is continuous at x =0, then the value of a® + 8% is

Al

B.2


https://dl.doubtnut.com/l/_4F6HaLNO8GaF
https://dl.doubtnut.com/l/_U4Uq0hOMwlgn

C.5

D.9

Answer: B

° View Text Solution

T2 &srationalb, Esrational has exactly two points

15. Let f(z) = { =

of continuity then the value of b are (0, 3] b. [0, 1] c. (0, 2] d.

A. (03]
B. [0/]
C.(02]

D. ¢

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_U4Uq0hOMwlgn
https://dl.doubtnut.com/l/_aFxrhorjXTJE
https://dl.doubtnut.com/l/_XlnJVyfqExBW

16. If ‘f(x)={sin((a-x)/2)t h a n[(pix)/(2a)lforx > a([cos((pix)/2)])/(a-x)forxO0,
thenf(a”-)<0b. fhasaremovab < discont € uityatx=ac. f
hasanirremovab < discont € uityatx=ad. f(a"+)<0’

A f(a_) <0

B. f has a removable discontinuity at x = a

C.f has an irremovable discontinuity at x = a

D.f(a+) <0

Answer: B

° Watch Video Solution

7T ™

17. Let f(x) = [tanx[cot z]], x[ﬁ, 5

] , (Where [] denotes the greatest
integer less than or equal tox ). Then the number of points, where f(x) is

discontinuous is a. one b. zero c. three d. infinite

A.one


https://dl.doubtnut.com/l/_XlnJVyfqExBW
https://dl.doubtnut.com/l/_1CwMm5Afbb4V

B. zero

C. three

D. infinite

Answer: C

o View Text Solution

18. Let f:[a, b] — R be any function which is such that f(z) is rational
for irrational x and that f(z) is iirrational for rational x, then in [a,b]
A.fis discontinuous everywhere
B. fis discontinuous only at x = 0 and discontinuous everywhere
C.fis continuous for all irrational x and discontinuous for rational x

D. f is continuous for rational x and discontinuous for irrational x

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_1CwMm5Afbb4V
https://dl.doubtnut.com/l/_Qg5sqrGI6DHI

19. If f(z) = [z](sinkz)? is continuous for real x, then (where []
represents the greatest integer function)

Akenr,nel,p>0

B.k€ {2nm,neI},p>0

Cke{nmnecl}pecR—{0}

D.k € {nm,nl,n # 0},p € R — {0}

Answer: A

o View Text Solution

20. Statement 1: Minimum number of points of discontinuity of the
function f(z) = (g9(z)[2z — 1]Vx € ( — 3, — 1) , where [.] denotes the

3 — 22 4 1is zero.Statement 2:

greatest integer function and g(z) = ax
f(z) can be continuous at a point of discontinuity, say

z = cof[2e — 1] if g(c;) = 0. Statement 1 is True, Statement 2 is


https://dl.doubtnut.com/l/_Qg5sqrGI6DHI
https://dl.doubtnut.com/l/_lrLsvVmhFL96
https://dl.doubtnut.com/l/_wAmMEUHnhyOA

True, Statement 2 isa correct explanation for Statement 1. Statement 1 is

True, Statement 2 is True, Statement 2 is NOT a correct explanation for

statement 1. Statement 1is True, Statement 2 is False Statement 1 is False,

Statement 2 is True.

A. Statement 1 is True, Statement 2 is True, Statement 2 is a correct

explaination for Statement 1.

B. Statement 1 is True, Statement 2 is True, Statement 2 is NOT a

correct explanation for Statement 1/

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is True.

Answer: D

o View Text Solution

21. Number of points of discontinuity of f(z) = [sin~'z] — [z] in its

domain is equal to (where [.] denotes the greatest integer function) a. O


https://dl.doubtnut.com/l/_wAmMEUHnhyOA
https://dl.doubtnut.com/l/_jrMdCBQlUIFw

b.1c.2d.3

A0

B.1

C.2

D.3

Answer: D

o Watch Video Solution

22.1f g(z) = (lim ) — ™ f(x) + h(z) + 3

m  ogm T 4z 1 1 when z # landg(1) = €*

such that f(z), g(x)andh(x) are continuous functions at x = 1 then
the value of 5£(1) — 2h(1) is 7b.6c.9d. 8
A7

B.6

C.9


https://dl.doubtnut.com/l/_jrMdCBQlUIFw
https://dl.doubtnut.com/l/_NrlXkFz79hDb

D.8

Answer: B

° Watch Video Solution

23. The number of points of discontinuity of f:r) = [2:1:2} — {222}
(where [] denotes the greatest integer function and {} is fractional part of
z )in theinterval ( — 2,2), is1b.6c.2d.4

A1l

B.6

C.2

D.5

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NrlXkFz79hDb
https://dl.doubtnut.com/l/_0Szw7o2TmNHW
https://dl.doubtnut.com/l/_B6aJLXFR4srG

-3+ z], -—co<z<l1
24.Let f(z) = and
a+]2—z|, 1<z <o
() 2—| -z, —o0o <z <2
aE = —b+sgn(x), 2<z<

where sgn(x) denotes signum function of x. If h(z) = f(z) + g(x) is

discontinuous at exactly one point, then which of the following is not

possible?
Aa= —3,b=0
B.a=0,b=1
Ca=2,b=1
D.a= —3,b=1
Answer: D

o View Text Solution

3

25. The function f(z) = 5 ~sEmr S 4 € [ — 4, 4] does not take the

value —4b.10c. 18d. 12


https://dl.doubtnut.com/l/_B6aJLXFR4srG
https://dl.doubtnut.com/l/_dnNWs9ykDKdR

B.10

D.12

Answer: C

° View Text Solution

%
26. Llet f(z) be continuous functions f:RR  satisfying

f(0) = landf(2z) — f(z) = z- Then the value of f(3)is2b.3c.4d.5

A2
B.3
C.4

D.5

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dnNWs9ykDKdR
https://dl.doubtnut.com/l/_prkx5b0DV7Lx

27. about to only mathematics

Aa=b=4

Ba=b= —4

Ca=4and b= —14

Da= —4and b=4
Answer: C

o Watch Video Solution

51 T > 1, then [where []

28. If f(z) = {[a:] + /{z},z <1

(2] + {z}

and {] represent the greatest integer and fractional part functions
respectively] f(z) is continuous at =1 f(x) is not continuous at

z = 1 f() is differentiable at z = 1 ( lim ) ?f(a:) does not exist

A. f(x) is continuous at x = 1 but not differentiable


https://dl.doubtnut.com/l/_prkx5b0DV7Lx
https://dl.doubtnut.com/l/_eeAsgLXQ9M90
https://dl.doubtnut.com/l/_YR0Pt4oeKlmm

B. f(x) is not continuous at x =1
C.f(x) is differentiable at x =1

D. lim f(«) does not exist
z—1

Answer: A

o Watch Video Solution

. f(h) — 1(0)

29.If f is an even function such that ( lim )ho h

finite non-zero value, then prove that f(z) is not differentiable at z = 0.

has some

A. fis continuous and derivable at x =0

B. fis continuous but not differentiable at x=0

C.f may be discontinuous at x=0

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YR0Pt4oeKlmm
https://dl.doubtnut.com/l/_hv0JIfXXWYlR

30. Let f(x) be differentiable for real =z such that
f'(z) > 0on( — co, —4), f'(z) < Oon( — 4, 6),
f'(z) > 0on(6, 00), If g(z) = f(10 — 2z), then the value of g'(2) is a.
1b.2c.0d. 4

A1

B.2

C.0

D.4

Answer: C

o Watch Video Solution

31. Number of points where
f(z) = z* — ’xz - 1' + 2||z| — 1] + 2|z| — 7 is non-differentiable is a.

0b.1c.2d.3


https://dl.doubtnut.com/l/_hv0JIfXXWYlR
https://dl.doubtnut.com/l/_zreB2L4cyOGj
https://dl.doubtnut.com/l/_DCfjPneCQ9cL

A0

B.1

C.2

D.3

Answer: A

o View Text Solution

32.1f f(z) = |x — 1]. ([z] = [ — z]), then (where [] represents greatest
integer function)

A. f(a) is continuous and differentiable at x =1

B. f(x) is discontinuous at x =1

C.f(x) is continuous at x =2

D. f(x) is continuous but non-differentiable at x=1

Answer: D



https://dl.doubtnut.com/l/_DCfjPneCQ9cL
https://dl.doubtnut.com/l/_CL7LsSsrc5PN

| ° View Text Solution

33. Number of points where function f(z) defined as

1
CoOST — ——

1
sine < — |2+

e

1
cosr + —

2

I

N
7:[0,2]7R, f(z) = {3— o

is non-differentiableisa.2b.4¢c.6d.0

A.2

B.4

C.6

D.O

Answer: B

o Watch Video Solution

[z] z &1
r—1 z el

i , <0
SInz + cosx, = 0 Then for f(g(x)) at x=0

( where, [.] denotes the greatest integer

34. Let f(z) = {

function) and g(x) = { 1
Y T —


https://dl.doubtnut.com/l/_CL7LsSsrc5PN
https://dl.doubtnut.com/l/_1S4HKQTlFCcK
https://dl.doubtnut.com/l/_L0hulmjVgiDl

A lim0 g(g(z)) exists but not continuous
T —
B. continuous but not differentiable at x =0

C. differentiable at x=0

D. lim f(g(z)) does not exist

z—0

Answer: C

o View Text Solution

. 1 + .1 <0
SlIl(COS CE) COS(SlI’l :B), T = then at x =0

35.1ff(z) = {

sin(cos’la:) — cos(sin_lw), x>0
A. f(x) is continuous and differentiable

B. f(x) is continuous but not differentiable

C. f(x) not continuous but differentiable

D. f(x) is neither continuous nor differentiable

Answer: D

| o A\omnnr Panrd Ol ekl


https://dl.doubtnut.com/l/_L0hulmjVgiDl
https://dl.doubtnut.com/l/_XDO6OOAPiDuN

L VICVV ICAL QVUIVLIVII )

36. If f(z) = max {tanz,sinz, cosxz} where z € {— g, 3%) then
the number of points, where f(x) is non -differentiable, is

A2

B.3

C.4

D.5

Answer: B

° View Text Solution

1

37. The number of points at which g(z) = ———— is not
e

1
differentiable, where f(z) = —,is1b.2c.3d.4
14+

x

Al


https://dl.doubtnut.com/l/_XDO6OOAPiDuN
https://dl.doubtnut.com/l/_NYaqeVjznK7y
https://dl.doubtnut.com/l/_V7RhORcPLbxS

B.2

C.3

D.4

Answer: C

° Watch Video Solution

n—1
T

TZZ:O (re + 1){(r + 1)z + 1}

38.Let f(z) = lim .Then
n— oo

A. f(x) is continuous but not differentiable at x=0
B. f(x) is both continuous and differentiable at x=0
C. f(x) is neither continuous not differentiable at x =0

D. f(x) is a periodic function

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_V7RhORcPLbxS
https://dl.doubtnut.com/l/_7lD3lVMcfCQV

39. Let the given function is differentiable at x = 1.

ax(z—1) (cot.”f)n+ (pa®+2)

1
f(:B) = nlinoo (cot,%)n—l—l

0, z=1

, ¢ €(0,1)U(1,2)

Then the value of |a + ¢| is

A 4
B.6
C.8

D.10

Answer: B

° Watch Video Solution

Multiple Correct Answer Type

1. Which of the following functions is/are not discontinuous at x = 17


https://dl.doubtnut.com/l/_Mjjdxfzg06a5
https://dl.doubtnut.com/l/_Tx2PZsZWoJ3Y

1

AT = e
1
. = 1i
B 9(=) n oo 1 + nsin?(7z)
C.h(z) = 2_2(ﬁ),m # 1 and h(1) =1
D. $(z) = r -1 z#1and (1) = 1
lz — 1] 4+ 2(z — 1)°
Answer: A

° Watch Video Solution

2. about to only mathematics

A. h(x) may or may not be continuous in [a, c]
B.h(b") = g(b~) and h(b™) = F(b")
Ch(b ) =g(b") and h(b") = £(b")

D. h(x) has a removable discontinuityat x=b

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Tx2PZsZWoJ3Y
https://dl.doubtnut.com/l/_l4f7rq8HRQjH

3. If the function f(z) defined as f(x) defined as

f(z) = {3,1: = 0(1 +

thena = 0b.b=e’c.a = 1d.b = (log),3

az + bz’

>,m > 0 is continuous at =z =0,
x

Answer: A::D

o View Text Solution

4, Given

flz) = {3 - {c0t1(2x32_ 3)]]” or z > o{xQ}cos<e%)f or z <0

T

(where {} and [] denotes the fractional part and the integral part

functions respectively). Then which of the following statements do/does


https://dl.doubtnut.com/l/_l4f7rq8HRQjH
https://dl.doubtnut.com/l/_6CBvAYwXsdGw
https://dl.doubtnut.com/l/_wehE5bzm81L3

not hold good? f(07) =0b. f(0) =3 c. if f(0) =0, then f(z) is
continuous at z = 0 d. irremovable discontinuity of fatz = 0
Af(07)=0
B.f(07) =3
C.If f(0) = 0, then f(x) is continuous at x=0

D. Irremovable discontinuity of fat x=0

Answer: B::D

o View Text Solution

x{%] +xfz] if x#0
0 if =0

(where [x] denotes the

5. Let f(z) = {

greatest integer function). Then the correct statement is/are

A. Limit exists forx = — 1.
B. f(x) has a removable discontinuity at x = 1.

C. f(x) has a non removable discontinuity at x = 2.


https://dl.doubtnut.com/l/_wehE5bzm81L3
https://dl.doubtnut.com/l/_GVsDGoEr0B8q

D. f(x) is discontinuous at all positive integers.

Answer: A::B::C::D

o View Text Solution

6. A function f: R — R is defined as

2 nr
) ar® +bx +c+e . .
f(z) = lim where f is continuous on R, then
n— 00 1+cem™

A. point (a, b, c) lies on line in space

B. point (a, b) represents the 2-dimensional Cartesian plane

C. Locus of point (a, ¢) and (c, b) intersect at one point

D. point (a, b, c) lies on the plane in space

Answer: A::B::C

° View Text Solution



https://dl.doubtnut.com/l/_GVsDGoEr0B8q
https://dl.doubtnut.com/l/_SClQBQBV6E5A

7. Let f be a function with continuous second derivative and

f(0) = £'(0) = 0. Determine a function g by

(=)

g9(z) = {T’ x # 00, x = 0 Then which of the following statements

is correct? g has a continuous first derivative g has a first derivative g is
continuous but g fails to have a derivative g has a first derivative but the
first derivative is not continuous

A. g has a continuous first derivative

B. g has a first derivative

C. g is continuous but g fails to have a derivative

D. g has a first derivative but the first derivative is not continuous

Answer: A::B

o Watch Video Solution

8. Let f(z) be a function defined on ( — a, a) with a > 0. Assume that

f(z) is continuous at


https://dl.doubtnut.com/l/_bIc7LKMgbggb
https://dl.doubtnut.com/l/_x3TKtLaYu94s

— f(k
z = Oand( lim ) = fl@) :Ef( =) = a, wherek € (0, 1) then

F/(07) =0b. f/(07) = == c f(x) is differentiable at = =0 d.

f(x) is non-differentiable at x = 0

Af(07)=0

C.f(x) is defferentiable at x=0

D. f(x) is non-differentiable at x=0

Answer: B::C::D

o Watch Video Solution

9. If f(x) :m1/3(m—2)2/3 for all z, then the domain of f’ is
z € R—{0}b.{z | z)0}ccz € R—{0,2}d.z € R

Az € R— {0}

B.{ | x > 0}

C.z € R—{0,2}


https://dl.doubtnut.com/l/_x3TKtLaYu94s
https://dl.doubtnut.com/l/_7PmO787PkhLU

D.x € R

Answer: C

° Watch Video Solution

Comprehension Type

1. Consider two function y = f(z) and y = g(x) defined as

az® + b 0<z<1
f(z) =< bx +2b l<z <3
(a—1z+2c—3 3<z<4

cx +d 0<z<2

and g(z) =< ar+3—-c 2<z<3

2 4+b+1 3>z <4

Let f be differentiable at x =1 and g(x) be continuous at x = 3. If the roots

of the quadratic equation z? 4 (a + b+ c)az + 49(k + ka) = 0 are

real distinct for all values of a then possible values of k will be
Ake(—1,0)

B.k € (00, 0)


https://dl.doubtnut.com/l/_7PmO787PkhLU
https://dl.doubtnut.com/l/_XNfsias0V2pE

C.ke(1,5)

D.ke(—1,1)

Answer: A

o Watch Video Solution

2. Consider two function y = f(z) and y = g(x) defined as

az? +b 0<z<1
f(z) = { bx +2b 1<z <3
(a—lDz+2c—3 3<z<4

cx +d 0<z <2

and gz)=qar+3—c 2<z<3
22 +b+1 3>z <4

T
lim f( ) exists and f is differentiable at x = 1. The value of limit
z=2 |g(z)| +1
will be
A —2
B. -1
C.0

D.2


https://dl.doubtnut.com/l/_XNfsias0V2pE
https://dl.doubtnut.com/l/_Vk4DHX9gtWlJ

Answer: C

° Watch Video Solution

1. A function f(z) satisfies the following property: f(zy) = f(z)f(y)-

Show that the function f(z) is continuous for all values of z if it is

continuous at z = 1.

° Watch Video Solution

log(1 4 )" —
2

2. Let f(z) = { ’ } Then find the value of f(0) so

T

that the function fis continuous at z = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_Vk4DHX9gtWlJ
https://dl.doubtnut.com/l/_WUq4NYHnF79h
https://dl.doubtnut.com/l/_2Oj71BvMYvk7

a+ 3cosz
2

3. Let : f(z) = { , T < Obtan<

>,x >0 If f(z) is

T

[z + 3]

continuous at = 0, then find aandb , where [.] denotes the greatest

integer function.

° Watch Video Solution

4. Let f(z) be a function defined as

fe) = {

x2 —1

, T
22 -2z —1 -1

1
=+ 15, x = 1 Discuss the continuity of

the function at z = 1.

o Watch Video Solution

5. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_THI0m0CaKZDK
https://dl.doubtnut.com/l/_swD857pih4hX
https://dl.doubtnut.com/l/_0RVPHNaHuCQ2

6. Draw the graph and discuss the continuity of
f(z) = [sinz + cosz], z € [0, 27|, where [] represents the greatest

integer function.

° Watch Video Solution

7. If the function f(z) = [@] sin(z — 2) + acos(z — 2), [.]

denotes the greatest integer function, is continuous in [4, 6], then find

the values of a.

° Watch Video Solution

8. If f(z) = sgn(2sinz + a) is continuous for all z, then find the

possible values of a-

° Watch Video Solution



https://dl.doubtnut.com/l/_0kPjaaTpjS8g
https://dl.doubtnut.com/l/_uvAlkNkEbEUz
https://dl.doubtnut.com/l/_FXw5tEqiGNu0

x?n — 1

9. Discuss the continuity of f(z) = ( lim )n; e

° Watch Video Solution

aw2n

10. Find the values of a if f(z) = (lim) — —————— is continuous at
neo x4 g+ 1

r = 1.

° Watch Video Solution

1
M. For z > 0,leth(z) = {—, if = BO, if Esirrational where
q q

D, ¢ > 0 are relatively prime integers. Then prove that f(z) is continuous

for all irrational values of .

° Watch Video Solution

12.If f(z) =
f(z), g(z), and fog(z)-

1 1
T andg(z) = —— then discuss the continuity of



https://dl.doubtnut.com/l/_WkZc5jXMSMcM
https://dl.doubtnut.com/l/_oLgwtF3hIpsV
https://dl.doubtnut.com/l/_3H0OtUpI6oei
https://dl.doubtnut.com/l/_1UFEiiIFEeMk

| o Watch Video Solution

13. Show that the function f(z) = (z — a)?(z — b)® + z takes the value

ath for some value of z € [a, b]-

° Watch Video Solution

14. Using intermediate value theorem, prove that there exists a number z

1

such that z2°% + ——  — 2005.
1+ sin z

° Watch Video Solution

15. Discuss the differentiability

sin 22

f(m):{ ,x # 00,z = Oatz = 0

of

° Watch Video Solution



https://dl.doubtnut.com/l/_1UFEiiIFEeMk
https://dl.doubtnut.com/l/_gss2mTTA3xsx
https://dl.doubtnut.com/l/_cGc4VD2a3ZwJ
https://dl.doubtnut.com/l/_RFcQ4Wo3TL13

16. Discuss the differentiability of

flx) ={= sin(lnmz), x # 00,z = Oatz = 0

° Watch Video Solution

17.0f f(z) = {z,z < 1z + bz +c,z > 1

° Watch Video Solution

18. Find the values of aandb if

flx) ={a+ sin~!(z +b),z > 1z, z < 1is differentiable at z = 1.

° Watch Video Solution

19.
f(az):{am(m—l)—l—b,w<1a:—1,1§m§3.p:1:2—|—qx—|—2,x>3

Find the values of the constants a, b, pandq so that all the following


https://dl.doubtnut.com/l/_gxdvj4YjOcqV
https://dl.doubtnut.com/l/_iNczLg7tpfe5
https://dl.doubtnut.com/l/_w1dTl1IDkybl
https://dl.doubtnut.com/l/_Z4mGsZ2gTD7R

conditions are satisfied f(z) is continuous for all z. f(1) does not exist.

f'(zx) is continuous at z = 3

° Watch Video Solution

20. If f(z) = max {$2+2aaz—|—1,b} has two points of non-

differentiability, then prove that a*> > 1 — b

° Watch Video Solution

21. Test the continuity and differentiability of the function

o) = (e + 3 )la

—2 < z < 2, where [.] represents the greatest integer function.

by drawing the graph of the function when

° Watch Video Solution

22, Discuss the differentiability of

flz) =[z] +\1—z |z € (— 1, 3), where[.] represents greatest


https://dl.doubtnut.com/l/_Z4mGsZ2gTD7R
https://dl.doubtnut.com/l/_MDko92wSddoD
https://dl.doubtnut.com/l/_yR3eZmKlaM3v
https://dl.doubtnut.com/l/_OWNjl9T444IJ

integer function.

° Watch Video Solution

23. Discuss the differentiability of

flz) = (2* - 1)|ar:2 —x — 2' + sin(|z|)-

° Watch Video Solution

24, Let
flz —y) = f(z). 9(y) — f(y). 9(z) and g(z —y) = g(z). 9(y) — f(z). (s
for all z,y € R. If right hand derivative at x = 0 exists for f(x), then

derivative of g(x) at x=0

° Watch Video Solution

lllustration



https://dl.doubtnut.com/l/_OWNjl9T444IJ
https://dl.doubtnut.com/l/_tYFUbsCtjN9i
https://dl.doubtnut.com/l/_NhSe9mijF2Ew

1. Discuss the continuity of the following function : f(x)={1 if x rational ; O if

X is irrational

° Watch Video Solution

1. A function f(z) satisfies the following property: f(zy) = f(z)f(y)-

Show that the function f(z) is continuous for all values of z if it is

continuous at x = 1.

° Watch Video Solution

Exercise Single

— cos b
1If f(z) = acos T : o8 P , ¢ # 0andf(0) = 4 is continous at z = 0,
T

then the ordered pair (a,b) is (+£1,3) b. (1, £3) c. (—1, —3) d.


https://dl.doubtnut.com/l/_40Y4oVkFN38U
https://dl.doubtnut.com/l/_GwOvxGo0rU80
https://dl.doubtnut.com/l/_dtaKJ7vE7Js9

(_173)

A £1,3)
B.(1, +3)
C.(—-1, —3)

D. (1, 3)

Answer: B

° Watch Video Solution

2. Let f be a continuous function on R such that

1 . n 2
f<E> = Sl(;: + n2n+ . Then the value of f(0) is

A
B.1/2
C.0

D. none of these


https://dl.doubtnut.com/l/_dtaKJ7vE7Js9
https://dl.doubtnut.com/l/_Zm5YU5yzC6lY

Answer: A

° Watch Video Solution

x2 — br + 25
z2 — Tz + 10

3.f f(x) =
f(5) =

for x # 5 and f is continuous at x = 5 then

A .0

B.5

C.10

D. 25

Answer: A

o Watch Video Solution

tan|m[x — 7|

1+ [z

4. The function f(z) = , Wwhere [x] denotes the greatest

integer less than or equal to x, is


https://dl.doubtnut.com/l/_Zm5YU5yzC6lY
https://dl.doubtnut.com/l/_MGldTARKr711
https://dl.doubtnut.com/l/_Uy5Ub7EHuc0z

A. f(x) is discontinuous at some x

B. f(x) is continuous at all x, but the derivative f'(x) does not exist for
some x

C. f'(z) exists for all x, but f"(x) does not exist for some x

D. f'(x) exists for all x

Answer: D

o Watch Video Solution

1- |z

5. if f(;c):{ . TF T
1 z= —1

then f([2x]) , where [] represents the

greatest integer function , is

A. discontinuous at x=-1

B. continuous at x=0

C. continuous at x=1/2

D. continuous at x=1


https://dl.doubtnut.com/l/_Uy5Ub7EHuc0z
https://dl.doubtnut.com/l/_reFBxcZhQdPs

Answer: B

° Watch Video Solution

—4 —4
6.Letf(x):{ ? +a,z <4a+b, ? + b,z > 4 Then f(z)
|z — 4 |z — 4
is continous at x =4 when a=0,b=0 b. a=1b0=1 c
a= —1,b=1da= —1,b= —1
A. a=0,b=0
B. a=1,b=1
C. a=-1,b=1
D. a=1b="1
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_reFBxcZhQdPs
https://dl.doubtnut.com/l/_fBPpREhx5CqX

7. Which of the following is true about

x—2 (w271) a:7é2
Letf(z) = [e=2[ \a?+1 ?

% T =2
A. f(X) is continuous at x=2
B. f(x) has removable discontinuity ata x=2.
C. f(x) has non-removable discontinuity at x=2 .

D. Discontiuity at x=2 can be removed by redefining the function at

X=2.

Answer: C

° Watch Video Solution

x + 2 z <0
8.Iff(x) =< —22-2 0<z<1
T rz>1

then the number of points of discontinuity of |f(x)|is

Al


https://dl.doubtnut.com/l/_fAI4xp9D1a3E
https://dl.doubtnut.com/l/_7f3p0rzv7RJh

B.2

C.3

D. none of these

Answer: A

o Watch Video Solution

9. Which of the following statements is always true? ([.] represents the
greatest integer function. a) If f(x) is discontinuous then |f(z)| is
discontinuous b) If f(x) is discontinuous then f(|x|) is discontinuous c)
f(x)=[g(x)] is discontinous when ‘g(x) is an integer d) none of these

A. if f(x) is discontinuous then |f(x)| is discontinuous

B. if f(x) is discontinuous , then f(|x|) is discontinuous .

C. f(x) =[g(x) ] is discontinuous , when g(x) is an integer

D. none of these


https://dl.doubtnut.com/l/_7f3p0rzv7RJh
https://dl.doubtnut.com/l/_hOU5oeayDMWZ

Answer: D

° Watch Video Solution

[cos mz] 0<z<1

10. The number of point f(z) :{|2 3] 0 1<z<2
z — 3|z — z <

discontinuous at Is ([.] denotes the greatest intgreal function )
A. two
B. three
C.four

D. zero

Answer: B

o Watch Video Solution

Question Bank


https://dl.doubtnut.com/l/_hOU5oeayDMWZ
https://dl.doubtnut.com/l/_SiVmdM5Nt24Q

vz +pr+1

z2 —p

1. Let f(z) =

. If f(x) is discontinuous at exactly 2 values

of x then number of integers in the range of p is

° Watch Video Solution



https://dl.doubtnut.com/l/_rAjOl3QqmN7Z

