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CONTINUITY AND DIFFERENTIABILITY

1. Examine the continuity of the function

f(z) =2z* —latz =3

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZCNoV8gloL6G
https://dl.doubtnut.com/l/_MXI6oA7zK1pH

2. Prove that the function f(x) = x", is continuous

at x = n, where n is a positive integer.

° Watch Video Solution

3. Find all the points of discontinuity, where f is

defined by

f(x):{ﬁ, if x>1

—1, if >0

o Watch Video Solution



https://dl.doubtnut.com/l/_MXI6oA7zK1pH
https://dl.doubtnut.com/l/_WIyWJs5mUyxw

4.Find all points of discontinuity of f(x), where

f(w):{%l ifr £0
0 ifr =0

° Watch Video Solution

5. Discuss the continuity of f(x) = sinz — cosz

o Watch Video Solution

6. Discuss the discontinuity of f(z) = sinx — cosx

o Watch Video Solution



https://dl.doubtnut.com/l/_rsnxt2Dq3Ne2
https://dl.doubtnut.com/l/_axcTQ6ptifx4
https://dl.doubtnut.com/l/_C31NrlPBxSB5
https://dl.doubtnut.com/l/_axpp6RrKccUm

7. Find all the points of discontinuity of f, where f is

defined by

fe) = {

2¢ + 3, if ©z <2
2¢ — 3, if = > 2

° Watch Video Solution

8. Find all the points of discontinuity, where f is

defined by

fe) = {

x + 1, if x>1
2+ 1, if z <1

° Watch Video Solution



https://dl.doubtnut.com/l/_axpp6RrKccUm
https://dl.doubtnut.com/l/_DBUAMfQdaX4J

9. Discuss the continuity of the function f, where f is

2x if <0
defined by: f(z) = < 0 if 0<z<1
4z if z>1

° Watch Video Solution

10. Show that the function defined by
g(x) =z — [x] is discontinuous at all integral
points. Here [z] denotes the greatest integer less

than or equal to x.

° Watch Video Solution



https://dl.doubtnut.com/l/_lMwf7R793Jet
https://dl.doubtnut.com/l/_QC0kRBLf3e0s

1. Whether the function f defined by

WLy < 0 , ,
f(z) = z at £ = 0 is continuous
z+1 if >0
or not ?

o Watch Video Solution

12. Find the value of the constant k so that function

kcosz:zz 1fa:7$% . .
T—am Is continuous at

3 ifng

f(z) =

_7'('
T

° Watch Video Solution



https://dl.doubtnut.com/l/_gdcPIEBxNbQm
https://dl.doubtnut.com/l/_UvZZ2uW3rPtl

13. Find all point of discontinuity of f where f is

defined by

3 .
r’ —3 ifx <2
T) = -
f(z) {xz if 2>2

o Watch Video Solution

14. Discuss the continuity of the following function

xt+ 223 + 22

_— 0
atr = Of(w) — { tan 'z T ?é

0 x =0

° Watch Video Solution

15. Discuss the continuity of f(z) = sinx cos z.



https://dl.doubtnut.com/l/_YfwDwwitu17h
https://dl.doubtnut.com/l/_hq0tvWhF3poi
https://dl.doubtnut.com/l/_LxgZp9mozfNG

| o Watch Video Solution

16. Find the value of the constantk so that the

function

kzd ifr <2
f(z) = {3x ifz ; X is continuous at z = 2

o Watch Video Solution

17. Find the value of k so that the function f defined

by
krx +1 ifx < 7w | , ,
f(x) = , is continuous at point
cosr ifx >m
T =

° Watch Video Solution



https://dl.doubtnut.com/l/_LxgZp9mozfNG
https://dl.doubtnut.com/l/_2Jm314HBRTtR
https://dl.doubtnut.com/l/_F02FuYEP6JsP

18. Find the values of k so that the function f, defined

by f(z) kx +1 if <5 . " ;
€Tr) = IS continuous a
y 32— 5 if 2>5

x=5.

° Watch Video Solution

19. Discuss the continuity of the cosine, cosecant,

secant and cotangent functions.

° Watch Video Solution



https://dl.doubtnut.com/l/_F02FuYEP6JsP
https://dl.doubtnut.com/l/_clyUIjB5W5jW
https://dl.doubtnut.com/l/_HMWImj1sNR0p

20.Find the relationship between a and b so that the

function f defined by:
ax +1 if <3 . ;

f(z) = b + 3 if o - g IS continuous

atz =3

° Watch Video Solution

21. Find the relationship between a and b so that the

function f defined by:
axr + 1 if <3 . ,

f(z) = , is continuous
bz + 3 if >3

atz =3

° Watch Video Solution



https://dl.doubtnut.com/l/_HKQnYNb9mKDT
https://dl.doubtnut.com/l/_q8a5hAQyvtik

22. For what value of A is the function defined by
f(z) = {)\(a:2 — 2:1:), if £ <0,4z+1, if = > 0}

continuous at x = 0? What about continuity at x =17

° Watch Video Solution

23. Disuss the continuity of the function f where is

defined by

3 ifo<z<l1
flz) =<3 if 1<z<3
5 if 3<x2 <10

° Watch Video Solution



https://dl.doubtnut.com/l/_5rEbef8lbMAr
https://dl.doubtnut.com/l/_3P9UrUNRlr6q

24. Show that the function defined by

f(z) = cos(z?) is a continuous function.

o Watch Video Solution

25. Show that the function defined by f(x) = |cos x|

is a continuous function.

o Watch Video Solution

26. Examine if sin |x| is a continuous function.

o Watch Video Solution



https://dl.doubtnut.com/l/_ckgvGJsR0fuC
https://dl.doubtnut.com/l/_eVWXgAqPJfAK
https://dl.doubtnut.com/l/_zV1VaMdKWm7I

27. Find all the points of discontinuity of f defined by

flz) = |z — |z + 1]

° Watch Video Solution

28. Differentiate the following functions with respect
to x.

sin(az + b)

° Watch Video Solution

29. Differentiate the following functions with respect

to x.


https://dl.doubtnut.com/l/_qZvKAZ2VRM4i
https://dl.doubtnut.com/l/_u6HfQDR8x5aJ
https://dl.doubtnut.com/l/_9svyBnIk8xqk

24/ cot (mz)

° Watch Video Solution

30. Find the derivative of the function given by

f(z) = sec(tan(/z)).

o Watch Video Solution

d
31. Find d—y, if y = cos z3. sin’ (a:5)
x

o Watch Video Solution



https://dl.doubtnut.com/l/_9svyBnIk8xqk
https://dl.doubtnut.com/l/_8UUPFLNwB7mx
https://dl.doubtnut.com/l/_zbYNqmLitrUE

32. Differentiate: (logz)" + '8

o Watch Video Solution

d
33.1fy® = 2¥, find —2.
dzx

o Watch Video Solution

34. Prove that the functions given by

f(z) = |x — 1|, z € Ris not differentiableat z = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_3r9AIoGPePu4
https://dl.doubtnut.com/l/_okgXOh2FFTqb
https://dl.doubtnut.com/l/_EQ315ObOfOYP

35. Prove that the greatest integer function defined
by f(x) =|X|,0 <z <3 is not differential at

r = 1.

o Watch Video Solution

. dy .
36. Find — in the following:
dx

az + by? = cosy

o Watch Video Solution

. dy L 5
37. Find L the following: sin“z + cos“y =1
x

| nlll,l,l,\",l,,n,l g


https://dl.doubtnut.com/l/_2YtBpD5lygHO
https://dl.doubtnut.com/l/_6JJn9TBGTkIv
https://dl.doubtnut.com/l/_9IG3bkyQQyRg

{ ' vvaldn viaco >01ution

38. Find Y in the following:
. FIN dw N erto OWIng.

siny + coszy = 7

° Watch Video Solution

. dy .
39. Find — in the following:
dx

2
yzsinl( ° )
1+ x2

o Watch Video Solution



https://dl.doubtnut.com/l/_9IG3bkyQQyRg
https://dl.doubtnut.com/l/_kwuvJjwrzOTQ
https://dl.doubtnut.com/l/_qorLJdEnqAoL

. dy .
40.Find — in the following:
x

1 — 2
y:cos_1<1+w2),0<a:<1
x

o Watch Video Solution

41. Derivative of
1 1
) _1( — 2) L L )
sin 2x4/1 — x <z < wrtx is
V) V2

o Watch Video Solution



https://dl.doubtnut.com/l/_XDlOKJh3WHVT
https://dl.doubtnut.com/l/_21wZNcyfDhIy

2

1
42. If y = sec 1 (—
2x< — 1

dy .
, then find ——, given
dx

1
I<ox < —
V2

o Watch Video Solution

43. Differentiate tan —* <

«1+x2—1)
w.rt.x.

Z

° Watch Video Solution

44. Differentiate the following w.r.tx:

log(logz), z < 1

o Watch Video Solution



https://dl.doubtnut.com/l/_T8CXsiwAA2dI
https://dl.doubtnut.com/l/_SH7s7VrpRj82
https://dl.doubtnut.com/l/_eoOa7NBkyXu2

45, Differentiate the following w.r.t x

sin(tam_1 (e_‘”))

o Watch Video Solution

46. Differentiate w.r.t. x : log(cos e”).

o Watch Video Solution

47. Differentiate the following w.r.t. x

3 5

e +e¥ +.... +¢€°

| o wvaAr_v_L vl ~_ ..


https://dl.doubtnut.com/l/_eoOa7NBkyXu2
https://dl.doubtnut.com/l/_Ule5xAHCQK60
https://dl.doubtnut.com/l/_NjzjvTU1x8zB
https://dl.doubtnut.com/l/_YbA5pLRtjC9F
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48. Differentiate the following w.rt x

cos(logx + €*) , x>0

° Watch Video Solution

49, Differentiate the following w.rt.x:

\/e\/z,a: >0

o Watch Video Solution



https://dl.doubtnut.com/l/_YbA5pLRtjC9F
https://dl.doubtnut.com/l/_FsprJy7IEJfV
https://dl.doubtnut.com/l/_6DkhzI1klh69

50. Differentiate the following w.r.t. x

COS T

,x >0
log x

° Watch Video Solution

—1
51. If f(z) = \/zizﬁ find f'(z) . Also find
A
7(3):

° Watch Video Solution

52. Differentiate the function wirt. x : (logz)“"

o Watch Video Solution



https://dl.doubtnut.com/l/_wOHMJlCFzaRt
https://dl.doubtnut.com/l/_HtnLx3rHFp1C
https://dl.doubtnut.com/l/_7EhLD7MOPMgh

53. Differentiate the function wurit.

V(= 1)(z—2)
(z —3)(z —4)(z - 5)

° Watch Video Solution

54.Find the derivative of the given functions

2% _ osinz

° Watch Video Solution

55.Find the derivative of the given functions

(sinz)” +sin~ ' /z


https://dl.doubtnut.com/l/_7EhLD7MOPMgh
https://dl.doubtnut.com/l/_HGfCPcwJY6yX
https://dl.doubtnut.com/l/_8cLjnaGtloMo
https://dl.doubtnut.com/l/_ZywmeM9J4FkL

o Watch Video Solution

56. Differentiate the following wirt. x :

23 .’132
z¥ "+ (x—3)",z >3

° Watch Video Solution

57. Differentiate the function

(z 4+ 3)% (z + 4). (z + 5)* wrtx.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZywmeM9J4FkL
https://dl.doubtnut.com/l/_rQxkBkZKnlMm
https://dl.doubtnut.com/l/_BsCfxTdCrH2d

58. Differentiate (logz)” + %% wirtx.

o Watch Video Solution

59. Differentiate (sinz)” + ™%, wurt.'x.

° Watch Video Solution

60. Differentiate the following  wurt.

sin(tam_1 e_”“')

o Watch Video Solution



https://dl.doubtnut.com/l/_ZJAXi7JuuABK
https://dl.doubtnut.com/l/_JCI6BI8XpM0D
https://dl.doubtnut.com/l/_e7S7ZgbYFrTd
https://dl.doubtnut.com/l/_0ocapWUq5pMV

61. Differentiate (sinz)*™* wrt. x.

° Watch Video Solution

d
62. Find d—yofthe function :(cos z)¥ = (cos y)”
T

° Watch Video Solution

63. Find d—yof the function :xy = e* ¥
x

° Watch Video Solution



https://dl.doubtnut.com/l/_0ocapWUq5pMV
https://dl.doubtnut.com/l/_PwkVq7D9vwLu
https://dl.doubtnut.com/l/_vsrGVbwejmGb

64. Differentiate the function wrt. x

z2 +1
2 —1

L COST

0 Watch Video Solution

65. Differentiate 5% + (sinz)“"" wrtx.

o Watch Video Solution

d
66. Find d—y, if « and y are connected by the
x

reaction,

x = cos @ — cos 20 and y = sinf — sin 20

.y


https://dl.doubtnut.com/l/_40aTXZTIE10Q
https://dl.doubtnut.com/l/_KzX0vx9JWkfa
https://dl.doubtnut.com/l/_Kbkv5GvqRX6m

| ' Vvvatch Viaeo >olution ]

d
67.1f ¥ + y* = 1, find ]
dx

o Watch Video Solution

" Y
68. For a positive constant a find — , where

dr
i1 ( 1)“
y=a “andx = t+? :

o Watch Video Solution

d
69. If y* = zY , find iy
dx

I ° Watch Video Solution


https://dl.doubtnut.com/l/_Kbkv5GvqRX6m
https://dl.doubtnut.com/l/_RGnBcWvc1duH
https://dl.doubtnut.com/l/_iblLhT7UULAU
https://dl.doubtnut.com/l/_Zzal6GWhN1PD

1t

70. If = \/a®™  and y = v/a® '*, then show

that — = —

dy Y
T T

° Watch Video Solution

d 1
71.1f ¥ = e ¥, prove that & 8%

dz  {log(ze)}’

o Watch Video Solution

d2
72.y = Scos x — 3sinz, prove that d_g +y=0
x

° Watch Video Solution



https://dl.doubtnut.com/l/_Zzal6GWhN1PD
https://dl.doubtnut.com/l/_PASmwjUbz4E0
https://dl.doubtnut.com/l/_SOW56Kph6rmt
https://dl.doubtnut.com/l/_iMJZbLVJ8Zwi

73. If y = 32 + 2%, prove that

° Watch Video Solution

2
74.y = Scosx — 3sinx, prove that —'Z +y=0

dzx
o Watch Video Solution
75. If y = 3e*® 4 2%, prove that
(I dy
d*—— —5—= 4+ 6y =10
dz? dx + 0y



https://dl.doubtnut.com/l/_iMJZbLVJ8Zwi
https://dl.doubtnut.com/l/_0zvRe9QoJuHR
https://dl.doubtnut.com/l/_EGYLYnxX70cP
https://dl.doubtnut.com/l/_zwFNEXLi0MYe

| & Watch Video Solution

76. Find the second order derivative of the following
functions

23 logx

° Watch Video Solution

77.Find the second order derivative of log(log x).

° Watch Video Solution



https://dl.doubtnut.com/l/_zwFNEXLi0MYe
https://dl.doubtnut.com/l/_PBwtArX1DHea
https://dl.doubtnut.com/l/_Kuab4KenbQNZ

78. |If y:(tan_lw)z, then show that

(:132 + 1)2y1 + 2m(w2 + 1)y1 = 2

° Watch Video Solution

79. If y = 3cos(logx) + 4sin(logxz) show that

z’yy +zy +y =0

o Watch Video Solution

80.If e/(xz + 1) = 1show thaty" =(y')2

° Watch Video Solution



https://dl.doubtnut.com/l/_249GguoARJlJ
https://dl.doubtnut.com/l/_L7RbKFNY57aU
https://dl.doubtnut.com/l/_ym1wVvyM68ZA

81. If y = Ae™ + Be"?, Show that

d? dy 0
dwzy _(m+n)dw +mny =

° Watch Video Solution

82.1f y = sin ™ ' z, prove that (1 — mz)y2 —zy; =0

° Watch Video Solution

8. If y= Asinx + Bcosxthen prove that

2 Y _
dd_3;2+y_0

o Watch Video Solution



https://dl.doubtnut.com/l/_27ubc6tcvb3p
https://dl.doubtnut.com/l/_bfdreG4OgAAW
https://dl.doubtnut.com/l/_hZXOvxOxDNLi

84. If y = 3 4 2e%7, prove

s Y dy B

that

° Watch Video Solution

2

d
85.1fy = 500" + 600c ™ show that — = 49y

dzx

° Watch Video Solution

1
86. If «x= tan(;logy) ,  show
d*y dy
14+ 2%)—= + (22 —a)— =
(1+a%)—— + (22 —a) 5 =0

that

| O waAar_v_L vl e~_ .. _


https://dl.doubtnut.com/l/_hZXOvxOxDNLi
https://dl.doubtnut.com/l/_Zn5YDKwJ7LFb
https://dl.doubtnut.com/l/_XTZjs4ePoqS9
https://dl.doubtnut.com/l/_WF3GRrGURwJa

— ¥vdilll VIUCO 201UliVIll J

87. If siny=xsin(a+vy), prove that

dy  sin*(a+y)
dz sina

o Watch Video Solution

Y dy
88.If (cosxz)” = (siny)”, then find o

° Watch Video Solution

89. Verify Rolle’s theorem for the function

flx) =2®+2x -8,z €[ —42



https://dl.doubtnut.com/l/_WF3GRrGURwJa
https://dl.doubtnut.com/l/_AJHTOrUIpu47
https://dl.doubtnut.com/l/_hXmmgFSSswYL
https://dl.doubtnut.com/l/_EUt7i7XMpiO2

I ° Watch Video Solution

90. Examine if Rolle’s theorem is applicable to any of
the following functions. Can you say some thing
about the converse of Rolle’s theorem from these

example? f(z) = [z| forx € | — 2, 2]

° Watch Video Solution

91. Examine if Rolle’s theorem is applicable to any of
the following functions. Can you say some thing
about the converse of Rolle’s theorem from these

example? f(z) = 2> — 1forz € [1, 2]



https://dl.doubtnut.com/l/_EUt7i7XMpiO2
https://dl.doubtnut.com/l/_NXVKO692SFFj
https://dl.doubtnut.com/l/_xkZpLvrLmRV7

‘ ° Watch Video Solution

92. Verify Mean Value Theorem, if
flz) = z2 — 4z — 3, in the interval [a, b], where a =

1and b =4.

° Watch Video Solution

93. Verify Mean Value Theorem, if
f(z) = x> — 52® — 3z, in the interval [a, b], where a

=1and b =3.Find all ¢ € (1, 3) for which f'(c) = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_xkZpLvrLmRV7
https://dl.doubtnut.com/l/_okhPxFXGSDy5
https://dl.doubtnut.com/l/_7J5Kc96Q89k7

94. Verify Lagrange's mean value theorem for the
following functions

f(z) = 2* + 2z + 3 in the interval [4, 6]

° Watch Video Solution

Important Questions From Miscellaneous Exercise

d
1. Find d—y, if x and y are connected parametrically by
x

the equations, given below without eliminating the

parameter.

. T
y = 12(1 — cost), z = 10(¢t — sint), — 5 < t <

| 3

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_UrdoYkcbmTSN
https://dl.doubtnut.com/l/_QVk2vEQbPmro

2. If cosy=xcos(a+y), then prove that

dy cos?(a + )

— = - where cos awherecos ane+-1".
dx sina

o Watch Video Solution

d
3.Ifx,/1+y+yy/T+ x = Othen d—z equals.

° Watch Video Solution

d
4, Ifx\/l +y+ y4/1 + z = Othen d—i equals.

o Watch Video Solution



https://dl.doubtnut.com/l/_QVk2vEQbPmro
https://dl.doubtnut.com/l/_WEINZ9yWbHGw
https://dl.doubtnut.com/l/_CNhS7Sp9PsIc
https://dl.doubtnut.com/l/_3Nj3poU4ocHO

_]_ €T
COS (2)

5. Differentiate wr.t. x the function : , X

NV2rc + 7

lies between -2 and 2

o Watch Video Solution

dy
%,
VITsmz + VT —smz | | .
iienz—Vi—smz| 2

6. find

ycot_1

° Watch Video Solution



https://dl.doubtnut.com/l/_3Nj3poU4ocHO
https://dl.doubtnut.com/l/_W1OsTIswpYAJ
https://dl.doubtnut.com/l/_UhyPv5OQa013

7. Differentiate the following w.rt. x:

(logz)"*, z > 1

o Watch Video Solution

d
8. Find d_y, if
T
nz_cosg T 3
y = (sinxz — cos )" 7, 17>

o Watch Video Solution

9.1f x = a(cost + tsint) and y = a(sint — tcost),
d2

find —'g
dx

.



https://dl.doubtnut.com/l/_ZUvqSZBsPTPj
https://dl.doubtnut.com/l/_GpTg8GtJittz
https://dl.doubtnut.com/l/_4VJC7MJOdhLb

| @ VWatch Vidaeo Solution

10.If y = e“cos_l‘”, — 1< 2 <1,showthat

° Watch Video Solution

Multiple Choice Questions

T
1. Derivative oftan(i — m) is

A. sec2 (% — w)

B. — cos ec2x

C. cos ec2w


https://dl.doubtnut.com/l/_4VJC7MJOdhLb
https://dl.doubtnut.com/l/_XTYzy4WVG19M
https://dl.doubtnut.com/l/_XqzBmxom68HH

D. None of these.

Answer: D

o Watch Video Solution

2. The derivative of f(x) =|x | at x=0 is

Al

B.0

C.—1

D. Does not exist.

Answer: A


https://dl.doubtnut.com/l/_XqzBmxom68HH
https://dl.doubtnut.com/l/_aqXB6Lw70Vfq

o Watch Video Solution

3. The derivative of ™" is

A —ne ™

B.ne "™*

C. —ne™

D. ne™

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_aqXB6Lw70Vfq
https://dl.doubtnut.com/l/_zjwhDXvIlDgn

4.The derivative of log(ax + b) is

ar + b

ar + b

ar + b

a-+b
ar + b

Answer: C

° Watch Video Solution

5. Find the derivative of (axz + b)"


https://dl.doubtnut.com/l/_g7f2y3UPf7bq
https://dl.doubtnut.com/l/_HOH7meANHesb

C.na(az +b)" 'n

D.nz"

Answer: D

° Watch Video Solution

d
6.1f y = a'°%, a > 0then d_y equals
x

alog x

Wi

alog x
B

" loga


https://dl.doubtnut.com/l/_HOH7meANHesb
https://dl.doubtnut.com/l/_RjJGpGY0o2hl

alog x
C

logx

D. None of these.

Answer: A

° Watch Video Solution

7. The derivative of a” is

A.a”loga

B. a”

a(B

C.
loga

D. None of these.


https://dl.doubtnut.com/l/_RjJGpGY0o2hl
https://dl.doubtnut.com/l/_os6FogbGOqd3

Answer: A

° Watch Video Solution

8. The derivative of log(log z) w.rtx is

A (zlogz) "

B.xz logx

logx

Wi

D. None of these.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_os6FogbGOqd3
https://dl.doubtnut.com/l/_lGBNRmmbeC8m

9. The derivative of ™% s

B. ———
V1+ z?

C. esinm(ﬁ . 5132)

D. None of these.

Answer: B

° Watch Video Solution

10. The derivative of cos 6( — 1)z is


https://dl.doubtnut.com/l/_lGBNRmmbeC8m
https://dl.doubtnut.com/l/_Vd1t1duZO9Za
https://dl.doubtnut.com/l/_GDRdnHbMV8Z9

Answer: C

° Watch Video Solution

11. The second order derivative of log x is

1
A —
T

1
B. —

w2


https://dl.doubtnut.com/l/_GDRdnHbMV8Z9
https://dl.doubtnut.com/l/_6No9Q5B7Ep5u

D. None of these.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_6No9Q5B7Ep5u

