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CONTINUITY AND DIFFERENTIABILITY

liiustrative Examples

1. Prove that the function f (x) =5 is continuous at x=2.

o Watch Video Solution

2. Show that the function f(z) = z? + 2z is continuous for every real

value of x..

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_23dWu6ZYMqaI
https://dl.doubtnut.com/l/_cHFEOaJp5s4e

3. Examine the continutiy of f (x) at x= ,  where
|z —1]
when z # 1
o {2
0 when =z =1
° Watch Video Solution
4. Examine the continuity of the function
|sinz |
when z # 0
fle) =9 °
1 when z =0

o Watch Video Solution

[—1—‘;;3“ if 2 <0
5.Given that, f(z) = a if =0
Y if >0

16+ /z—4

If f (x) is continuous at x= 0, find the value of a

° Watch Video Solution



https://dl.doubtnut.com/l/_cHFEOaJp5s4e
https://dl.doubtnut.com/l/_rUSaPeQpzCZM
https://dl.doubtnut.com/l/_IitPoa2nYpxx
https://dl.doubtnut.com/l/_HYWJ76uei0tl
https://dl.doubtnut.com/l/_1H0bt9FQdet4

6. A function o(x) is defined as follows:

tan4dz

==~ when z #0
¢(z) =9 &

1 when =z =0

Examine the cotinuity of ¢(x)atz = 0.

° Watch Video Solution

7. Show that the function f(z) is continuous

0 whenz = 0

{ accos% whenz # 0

at x=0.

° Watch Video Solution

22° — 8
8. The function f(z) = % is undefined at x=2 . What value must be

assigned to f (2) , if f (x) is to be cotinuous at x =2 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1H0bt9FQdet4
https://dl.doubtnut.com/l/_BPN3KXZjAlZI
https://dl.doubtnut.com/l/_CnjWvNFesxVw

1
9 f(z) = ;[log(l + bx) — log(1 — ax)] is not defined at x=0 . What

value is to be assigned to f (0) so that f (x) will be continuous at x=0?

° Watch Video Solution

x3 — 8

10. The function f(z) = is undefined at x =2 . Redefine the

2 —4

function so as to make it cotinuous at x=2.

° Watch Video Solution

11. Find the points of discontinuity of the following functions:

2 —3x+5
x3 — 222 —5x + 6

° Watch Video Solution

12. Find the points of discontinuity of the following functions:

1

sinf — cosf

| 1


https://dl.doubtnut.com/l/_GnHbBI0Mdvp0
https://dl.doubtnut.com/l/_np9ppltqmpE5
https://dl.doubtnut.com/l/_4T6lcYYEDUjs
https://dl.doubtnut.com/l/_z1DLYqlLxmHP

l o Watch Video Solution

13. A function f (x) is defined as follows:

o) = {

z+2 when =z <2
22 —1 when z > 2

Show that f (x) is discontinuous at x = 2 and the jump of the function at

this point is -1.

° Watch Video Solution

14. Find the values of a and b such that the function f (x) defined by

z + av/2sinz O§x<%
f(z) ={ 2zcotz +b

acos2x — bsinz

is continuous for all values of xin 0 < o < 7.

° Watch Video Solution

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

b and c, where


https://dl.doubtnut.com/l/_z1DLYqlLxmHP
https://dl.doubtnut.com/l/_DzBizwzpUmPm
https://dl.doubtnut.com/l/_8HtIAUwEJauK
https://dl.doubtnut.com/l/_i2Qkhtbm9EPO

sin(a+1)z+sinz

= if <0

c if =0

Yeihe Ve if x>0
bx2

o Watch Video Solution

(1—sin3:c)

m
[ 3cos?z T < 2
U
16. If f(z) =/ a T = 5 is continuous at x = o then the
b(1—si
( smm2) > %
(m—2z)
3

b\5
value of <—) is
a

° Watch Video Solution

17. If n = any integer , show that the function f(z) = [z] + [ — z] has

removable discontinuity at x=n , here [x] denotes greatest integer

function.

° Watch Video Solution



https://dl.doubtnut.com/l/_i2Qkhtbm9EPO
https://dl.doubtnut.com/l/_52UbMmTwuQ0M
https://dl.doubtnut.com/l/_DmlSHUSAsu5Y

18. Let f(z +y) = f(z) + f(y) for all real x and y . If f (x) is continuous

at x=0, show it is continuous for all real values of x .

o Watch Video Solution

19. Using first principle , find the derivative of log;,  w.r.t. x.

o Watch Video Solution

20. Find from the definition , the derivatives of

eat =0

o Watch Video Solution

21. Find from the definition , the derivatives of

logz at =2

o Watch Video Solution



https://dl.doubtnut.com/l/_hSYJoZEUU6yA
https://dl.doubtnut.com/l/_F13JsML7JLPX
https://dl.doubtnut.com/l/_LMteYrlC7BRW
https://dl.doubtnut.com/l/_IuvDKdAt1oOi

22. From first principle find the derivatives of each of the following

functions wur.t.x:

tan 'z

° Watch Video Solution

23. From first principle find the derivatives of each of the following
functions w.rt.x:

log(sinz)

° Watch Video Solution

24. From first principle find the derivatives of each of the following
functions w.rtx:

cos(log x)

° Watch Video Solution



https://dl.doubtnut.com/l/_IuvDKdAt1oOi
https://dl.doubtnut.com/l/_K56elzrA6Fe6
https://dl.doubtnut.com/l/_1pW3pJjBHACp
https://dl.doubtnut.com/l/_tfEmnIU1sDmU

25. Find from definition the derivatives of

rle®

o Watch Video Solution

26. Find from definition the derivatives of

e\/cot T

o Watch Video Solution

27. Differentiate the following functions with respect to x:

4 32
+

2zt — -5

° Watch Video Solution

28. Differentiate the following functions with respect to x:

210g3a: . e?logw + e2+w



https://dl.doubtnut.com/l/_Z8A28zBtyxZh
https://dl.doubtnut.com/l/_qrMTDzm9PIGP
https://dl.doubtnut.com/l/_Qn6hXabncFWb
https://dl.doubtnut.com/l/_8MCselgBnhoy

| o Watch Video Solution

29. Find the derivatives of the following functions w.r.t x (or,u):

5%, 25

° Watch Video Solution

30. Find the derivatives of the following functions w.r.t x (or u):

(u3 + 3“)cosecu

° Watch Video Solution

31. Find the derivative of the following function w.r.t.x:

sinx

- logx

° Watch Video Solution



https://dl.doubtnut.com/l/_8MCselgBnhoy
https://dl.doubtnut.com/l/_SwfdAWmMYpob
https://dl.doubtnut.com/l/_3FstPZv5tjhb
https://dl.doubtnut.com/l/_IufQfhmKCAET

32. Examine the continuity and differentiability of

flz) =22 +1 at = = 1.

° Watch Video Solution

33. A function f (x) is defined as follows :

T when =z >0
—x when z <0

flz) =

Examine the cotinuity and differentiability of (x) at x=0.

° Watch Video Solution

34. A function f (x) is defined as follows

5+ 2z when —g<x§0
f(z) = 5
5 — 2z when O<:B<5

Examine the continuity and differentiability of f (x) at x=0

o Watch Video Solution



https://dl.doubtnut.com/l/_kBSZFCF44PcR
https://dl.doubtnut.com/l/_LSsMbO7ZsVK7
https://dl.doubtnut.com/l/_D6MGdp4gBvha

35. If

. flz) — f(=2) . f(z)
f(z) = |z + 2| — 1, evalute m1_1>n_12+ P and w1_1>n_12_
.What can you say about the existence of f'(z) atz = — 27

° Watch Video Solution

36. Let f(z) = { ésin(ﬁ) when z # 0

0 when = =0

Discuss the continuity of f (x) at x=0.

° Watch Video Solution

37. Find the cofficients a and b such that the following function f is

continuous and differentiableat z = 4 1:

fz) = { T when |z| >1

az’ +b when |z| <1

° Watch Video Solution



https://dl.doubtnut.com/l/_yGrIWxPS9Ep2
https://dl.doubtnut.com/l/_xxEf6UpW2ehn
https://dl.doubtnut.com/l/_fARCRQAx9mUM
https://dl.doubtnut.com/l/_WtfRxwPfkMIi

38. Prove that the function f(z) = sinw|z| is continuous at x = 0 but not

differntiable at the same point.

o Watch Video Solution

39.1f g (x) is the inverse of f (x) and f(z) = 2 , then find g(z).
T

o Watch Video Solution

Exercise 2 A Multiple Choice Type Questions

1. The function f (x) is continuous at x = 0 of -

A. lim f(z)exists
z—0
B. £(0) infinite

C. lim f(z) = f(0)

z—0

D. lim f(z) = lim f(x)

z—0+ z—0—


https://dl.doubtnut.com/l/_WtfRxwPfkMIi
https://dl.doubtnut.com/l/_PgJgqyb3dHTJ
https://dl.doubtnut.com/l/_8xe2ekuyyhaG

Answer: C

° Watch Video Solution

2.The function f(z) = |z|is -

A. continuous for all real values of x
B. discontinuous at x=0
C. continuous onlyat x=0

D. none of these

Answer: A

° Watch Video Solution

3.The greatest integer function f(x) = [z] is -

A. continuous for all real values of x


https://dl.doubtnut.com/l/_8xe2ekuyyhaG
https://dl.doubtnut.com/l/_BRuYB7Z1Zckx
https://dl.doubtnut.com/l/_cMoaAW6vMzYv

B. continuous only at non-integral values of x

C. continuous at integral values of x

D. none of these

Answer: B

° Watch Video Solution

4.The function f(z) = z" is continuous at x = k when -

Ak +#0
B.k <0
Ck<0

D.kE>0

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cMoaAW6vMzYv
https://dl.doubtnut.com/l/_FLpuwnyFdc7q
https://dl.doubtnut.com/l/_fvvqklRqm3rk

. . R . x+ 2
5.The points of discontinuties of the function f(z) = ———  are -
202 —z — 1

Answer: C

° Watch Video Solution

. sinx . .
6. The function f(z) = ———— is discontinuous at -
sinx — cosx

° Watch Video Solution

Exercise 2 A Very Short Answer Type Questions

1. Define the discontinuity of f(z) at = =a


https://dl.doubtnut.com/l/_fvvqklRqm3rk
https://dl.doubtnut.com/l/_uu9Ck0gn1sAu
https://dl.doubtnut.com/l/_D2AYKnwJ95Dr

° Watch Video Solution

2. Define the continuity of f(z) at = = a.When is the function said to

be continuous in the closed intervala < z < b?

° Watch Video Solution

3. Show that the following functions are continuous at every real x :

k (a constant )

° Watch Video Solution

4. Show that the following functions are continuous at every real x :

2x + 5

° Watch Video Solution



https://dl.doubtnut.com/l/_D2AYKnwJ95Dr
https://dl.doubtnut.com/l/_FaLaLTquwnh5
https://dl.doubtnut.com/l/_YSpPtfAJJXvN
https://dl.doubtnut.com/l/_rlR7EzkQReO5

5.Show that the following functions are continuous at every real x :

322 — 5z + 9

° Watch Video Solution

6. Show that the following functions are continuous at every real x:

COSs X

° Watch Video Solution

7.Show that the following functions are continuous at every real x :

2 +sinz

° Watch Video Solution

8. Show that the following functions are continuous at every real x :

322 — 5z + 9

| e


https://dl.doubtnut.com/l/_iWobjpebigxy
https://dl.doubtnut.com/l/_wH7rZV9oAUxJ
https://dl.doubtnut.com/l/_hxtbl9GOC3PZ
https://dl.doubtnut.com/l/_kxb17J42V8Nf

| & Watch Video Solution

9. Show that the function f(x) = 5 — |2x| is continuous at x=0

o Watch Video Solution

10. Examine the continuity of the following function at x=0:

#(z) = { |2;| when = # 0

0 when = =0

° Watch Video Solution

11. Find the value of k for which the function

f(z) = kr +4 when =z <
v CoS T when z > 7’

is continuous at x = 7.

° Watch Video Solution



https://dl.doubtnut.com/l/_kxb17J42V8Nf
https://dl.doubtnut.com/l/_h2vJU084uPwj
https://dl.doubtnut.com/l/_StxCpMPSdueu
https://dl.doubtnut.com/l/_ISIBMySavnVK

12. Find the value of k for which the function

o) = {

is continuous at x = 7.

kr +2 when z <7

COS T when z > 7’

° Watch Video Solution

22 +1 when z < 2
1B.Let f(z) = { k+2 when z = 2 Find the value of k for which f (x)
4r —3 when = > 2

is continuous at x=2.

° Watch Video Solution

14. Indicate the points of discontinuity of the following functions:

xr + 2

x2 —2x —3

° Watch Video Solution



https://dl.doubtnut.com/l/_W9FyB4Exd2Vf
https://dl.doubtnut.com/l/_ppcyYt1C0MwR
https://dl.doubtnut.com/l/_QIkSPVDuJON8

15. Indicate the points of discontinuity of the following functions:

3x2 — 4z

3+ 22—z -1

° Watch Video Solution

16. Indicate the points of discontinuity of the following functions:

1
sinz + coszx

° Watch Video Solution

Exercise 2 A Short Answer Type Questions

1. A function f (x) is defined as follows:

{x4—3 when z < 2
23 +5 when x > 2

f(z) =

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

° Watch Video Solution



https://dl.doubtnut.com/l/_fiyXIECA5nfB
https://dl.doubtnut.com/l/_SeIz9N90ZrBC
https://dl.doubtnut.com/l/_b6NpP8w8BueD
https://dl.doubtnut.com/l/_BKOIiA90tluz

2. The definition of the function f (x) is given below:

(

f(z) = i

Calculate f (3-0), f(3+0),f(3) and state whether f (x) is continuous at x =3 or

—x when = < 3

when =z = 3

8 Ll Y 'S

—% when = > 3

not.

° Watch Video Solution

3. A function f (x) is defined as follows:
5+ 2z for—%§m<0
5—2x for 0< < g
—5—2x for = > g

Show that f (x) is continuous at x =0 and discontinuous at x = 3

° Watch Video Solution

1—
1-c0s32  when x#0

4.Given, f(z) = { @

1 when z =0

Prove that f (x) is discontinuous at x=0.

[ o |


https://dl.doubtnut.com/l/_BKOIiA90tluz
https://dl.doubtnut.com/l/_XJXgOJkkRTQe
https://dl.doubtnut.com/l/_mRH08azMj8mX

l & Watch Video Solution ]

2
-1
5. For what value of f (4) the function f(z) = 16 is continuous at x
w p—

=47

° Watch Video Solution

SL’2—

r3 —

6. The function f(z) = is undefined at x =1, what should be the

value of f (1) such that f (x) may be continuous at x=17?

° Watch Video Solution

7. Differentiate (2z — 1) (3z® + 2) in the way mentioned below :

by using product rule

° Watch Video Solution



https://dl.doubtnut.com/l/_mRH08azMj8mX
https://dl.doubtnut.com/l/_C7rHR0LQw7dX
https://dl.doubtnut.com/l/_cFcOL6DM9wD8
https://dl.doubtnut.com/l/_0JMJN9oIGbmc

1
8. The function f(z) = ;[log(l + 5z) — log(1 + 3x)] is undefined at x =

0 . What value must be assigned to f (0) if f (x) is to be continuous at x =0

o Watch Video Solution

Exercise 2 A Long Answer Type Questions

SO when z # 0

1. Given, f(z) = { 33””

5 when z =0

Examine the cotinuity of f (x) at x=0.

° Watch Video Solution

22

5 when 0 <z <1
2.Let f(z) =

2x2—3a:—|—% when 1<z <2

Discuss the continuity of (x) in the interval 0 < z < 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_AxtF6qO5djjj
https://dl.doubtnut.com/l/_ZCjkiDB1rp13
https://dl.doubtnut.com/l/_TNkeo9RzYuQc

3. Show that function f(x) = 2x-|x| is continous at x=0.

° Watch Video Solution

4. Test the continuity of the function f (x) :

z2sin. — when z # 0
- {2

0 when z =0

° Watch Video Solution

3x+1 for <1

5. A function f (x) is defined as follows : f(z) = {
3—azx? for z >1

If f (x) is continuous at x =1, find the value of a.

° Watch Video Solution

6. A function f (x) is defined as

ar +2 when z <3
f(z) =
br +3 when = > 3

If f (x) is continuous at x =3 then find the relation between aand b .


https://dl.doubtnut.com/l/_wkDCibTjGmib
https://dl.doubtnut.com/l/_Kj1DISuAqlow
https://dl.doubtnut.com/l/_tZPpByQG6AGX
https://dl.doubtnut.com/l/_bKwwOdvrX6nC

° Watch Video Solution

23+ 22— 162 +20 when . #2
7.Let f(z) = (2-2)
k when z =2

if f (x) is continuous for all x, find k.

° Watch Video Solution

1—cos?2
2 when z #£0

8.Let f(z) = { “ilizx N - If f (x) is continuous at x = 0,
5 when z =0

find the value of o« .

° Watch Video Solution

9. If the following function f (x) is continuous at x=0, find k :

f(w):{$ when z # 0

k when z =0

° Watch Video Solution



https://dl.doubtnut.com/l/_bKwwOdvrX6nC
https://dl.doubtnut.com/l/_vk2ti0itnV9V
https://dl.doubtnut.com/l/_GdvixVs3PtdP
https://dl.doubtnut.com/l/_izJnxvQIalgs
https://dl.doubtnut.com/l/_EfJTRbudPX5T

2133—

1
10. The function f(z) = is undefined at x = 1. Redefine the

€r —

function so as to makeit continuous at x=1.

o Watch Video Solution

z+ <2 when z -2
11. Show that the function f(z) = { |z +2] 7
-1 when =z = — 2
is dicontinuous at x = — 2 Also find the jump of f (x) at this point of

discontinuity.

° Watch Video Solution

3axz +b for z >1
12. If the function f(z) = 11 when z =1
Sax —2b for = <1

is continuous at x =1, find the values of aand b .

° Watch Video Solution



https://dl.doubtnut.com/l/_EfJTRbudPX5T
https://dl.doubtnut.com/l/_5D5Gm0NcPtor
https://dl.doubtnut.com/l/_arWZ1MeJI40H

1—sin“z . T
3cos?zx if < 2

1B.Let f(z) ={ @ if =3 |
b(l—sinz) . s
) if z> 5

. . . T

if f (x) is continuous at z = 5 ,findaandb.

o Watch Video Solution

( sin(a+1)z+sinz

, when z <0
1. Let f(z) = ¢ c,1 1 when z =0
bz’) 2 —z2
(o+ba )32 o , when z >0
\ bz?

If f (x) is continuous at x =0 , determine the values of a,b and c.

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_nFIKQI9Qoo2s
https://dl.doubtnut.com/l/_YPSecn2cdyMA
https://dl.doubtnut.com/l/_tByIsYQEYBmH

16. Show that the function g(z) = = — [z] is discontinuous at all integral

points . Here [x] denotes the greatest integer function.

° Watch Video Solution

17. Find from the first principle , the derivatives of the following functions

w.r.t.x:

sin"lz

° Watch Video Solution

18. Find from the first principle , the derivatives of the following functions

w.r.t.x:

cos_la:

° Watch Video Solution



https://dl.doubtnut.com/l/_bbqgYKS0kfGF
https://dl.doubtnut.com/l/_Jha851fqTfr0
https://dl.doubtnut.com/l/_vskzDxIznL8k

19. Find from the first principle , the derivatives of the following functions

w.r.t.x:

e

° Watch Video Solution

20. Find from the first principle , the derivatives of the following functions
w.r.t.x:

log(cos x)

° Watch Video Solution

21. Find from the first principle , the derivatives of the following functions
w.rt.x:

sin(log )

° Watch Video Solution



https://dl.doubtnut.com/l/_3ciS2l1DEv26
https://dl.doubtnut.com/l/_bAbSKR0966Io
https://dl.doubtnut.com/l/_w4Rse5whvc6S
https://dl.doubtnut.com/l/_AUHQqv0nrHPt

22. Find from the first principle , the derivatives of the following functions

w.r.t.x:

ze”

° Watch Video Solution

23. Find from the first principle , the derivatives of the following functions

w.r.t.x:

e\/tan 2z

° Watch Video Solution

22 —-2x+3 for z <1
4. f(z) = 2 for z=1
222 — b +5 for =z >1

Examine the continuity and differentibility of the function f (x) at x=1.

° Watch Video Solution



https://dl.doubtnut.com/l/_AUHQqv0nrHPt
https://dl.doubtnut.com/l/_YC4icHJxOZWg
https://dl.doubtnut.com/l/_SOPw5hgtcfmc

25. A function f (x) is defined as follows :

o) = {

Examine the differentiability of the function f (x) at x= 1, hence state

2 —x, when z <1

z2 — 3z, when z >1

whether f (x) is continuous at x=1or not.

° Watch Video Solution

26. If the function f (x) defined below is differentiable at x = 1 then find the

values of pand q.

2+ 3z +p, when z <1
qxr + 3, when z >1

o) = {

° Watch Video Solution

27.If the function

o) = {

is differentiable everywhere then show thatf’(3) = — 10

2r + 3, when z <1

ar® +bxr, when z >1

° Watch Video Solution



https://dl.doubtnut.com/l/_DsCzMjfhOZhz
https://dl.doubtnut.com/l/_1eC3ncscLk0Z
https://dl.doubtnut.com/l/_zm2fESOV65pp

28.1f f (x) is an even function and f'(0) exists, show that f'(0) = 0.

° Watch Video Solution

Exercise 2 A Multiple Choice Type Questions

1. State which of the following statements is true?

A.The function f(z) = log, z is differentiable for all real x

B. If the function f (x) is continuous at x = a, then f (x) is differentible
atx=a

C. If the function f(x) is differentibele at x = a, then f (x) is continuous
atx=a

D. none of these

Answer: C

V. l


https://dl.doubtnut.com/l/_zm2fESOV65pp
https://dl.doubtnut.com/l/_BfwkNlzT67ij
https://dl.doubtnut.com/l/_iYCBjsA119WQ

| ¥ View lext Solution

2.The function f(z) = |z + 1

A. continuous atz = — 1

B. differntiable at x = 1

C.differntiableat z = 4+ 1

D. none of these

Answer: A

° Watch Video Solution

Exercise 2 A Very Short Answer Type Questions

1. Find from the first principle , the derivatives of the following functions:

6393

o Watch Video Solution



https://dl.doubtnut.com/l/_iYCBjsA119WQ
https://dl.doubtnut.com/l/_DYx0tVuc8MYM
https://dl.doubtnut.com/l/_0ECYdLeYa4Y4

2. Find from the first principle , the derivatives of the following functions:

logs

° Watch Video Solution

3. Find from definition the differntial cofficients of the following .

° Watch Video Solution

4. Find from definition the differntial cofficients of the following .

e 2 at =0

° Watch Video Solution

5.Examine whether f(z) = |2z| has a derivative at x=0

| o=


https://dl.doubtnut.com/l/_0ECYdLeYa4Y4
https://dl.doubtnut.com/l/_n3u3Mk71vJWy
https://dl.doubtnut.com/l/_O97Noyb3bTXc
https://dl.doubtnut.com/l/_McgcqhodEBzM
https://dl.doubtnut.com/l/_SQfYCgDypUl2

l & Watch Video Solution ]

6. Prove that f(z) = 5z — 3is continuous atz = 0

° Watch Video Solution

Exercise 2 A Short Answer Type Questions

1. Show that the function f(z) = z|z| is continuous and differentiable at

x=0

° Watch Video Solution

S5 — 4 when 0 <z <1
422 — 3z when =z > 1

2.4(x) = {

Discuss the continuity and differentiability of f(z)atx = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_SQfYCgDypUl2
https://dl.doubtnut.com/l/_m2X5pvqA8ODt
https://dl.doubtnut.com/l/_rpyCEvQNRPoM
https://dl.doubtnut.com/l/_4iF24pWYc71Y
https://dl.doubtnut.com/l/_SpVDOP2sz83s

2 when =z <0
2+sinz when =z >0

2. 4(a) = {

Show that f (x) is continuous at x =0 but f' (0) does not exist.

o Watch Video Solution

4. Examine the continuity and differentiability of the function

f(z) = [sinz|atz = 0.

° Watch Video Solution

5. Examine the continuity and differentiability of the function

flz) =3z + |z —1lat z =1

o Watch Video Solution

Sample Questions For Competitive Examination Mutiple Correct Answers

Type



https://dl.doubtnut.com/l/_SpVDOP2sz83s
https://dl.doubtnut.com/l/_a5Kt4U2k0bwu
https://dl.doubtnut.com/l/_Dy3EzJlIKljx

%(2x2+3), for —co<z<1
1. f(z) =< 6 — bz, for 1<z <3 , thenfis-
x — 2, for 3 <z <0
A. continuous at x =1
B. discontinuous at x =1

C. continuous at x=3

D. discontinuous at x =3

Answer: A::D

o Watch Video Solution

2.If f(z) = [zsin(7x)] ( where [X] is the greatest integer function ) ,
then f (x) is -

A. continuous at O

B. continuous in (0, 1)

C.derivable at 1


https://dl.doubtnut.com/l/_UJXy6mz5zOX3
https://dl.doubtnut.com/l/_m7e2Tdvp4OwY

D. none of these

Answer: A::B

° Watch Video Solution

3. Let f(z) = min{x, 2’} (where{z} = = — [z], where[z] denotes the
greatest integer function ), then -

A. fis comtinuous for all x € R,

B.fis derivable forallz € R

C.fis derivable for all x except 0,1

D. none of these

Answer: A::C

° View Text Solution



https://dl.doubtnut.com/l/_m7e2Tdvp4OwY
https://dl.doubtnut.com/l/_rzeAWMGzajZS

4.1ff(x) = x>sgnz then-

A.fis derivable at O
B. Lf'(0)=1
C.Rf'(0)=0

D. none of these

Answer: A::C

° Watch Video Solution

5.Let f(z) = |log|lz | |, then-

A. domain of f = (0, co)
B.domain of f = R — {0}
C.fis a continuous function

D.fis not differentiable at—1, 1


https://dl.doubtnut.com/l/_9yZ3JvQye5mK
https://dl.doubtnut.com/l/_PSiAYpsHzxi2

Answer: B::C::D

° Watch Video Solution

Sample Questions For Competitive Examination Integer Answer Type

. . 64(vVa + 4 — 2) '
1. Find the value of f (0) for which f(z) = , continuous .
sin 2z
° Watch Video Solution
2.  Find the number  of  integral discontinuities of

tan x tan_1<% — 1)

fl) = z(x — 2)(xz — 4)

° Watch Video Solution

3. Find the number of points where f is continuous:

flz) =z,z € Q and f(z) =1—z,z € R-Q



https://dl.doubtnut.com/l/_PSiAYpsHzxi2
https://dl.doubtnut.com/l/_BJdNgO27yO4l
https://dl.doubtnut.com/l/_dJyaUlNyEjrY
https://dl.doubtnut.com/l/_i6FKq9b7AfA3

° Watch Video Solution

4., Let

sin@ ™ ™
f(o) = sin('ca,n_1 (— ,where — — < 0 < —, then the valueof -
V/ cos 20 4 4 |

° Watch Video Solution

5. A continuous  function f:R— R satisfies relation
f(z) + f(2z +y) + bzy = f(3z —y) + 22> +1 forall z,y € R,

then the value of | f(4)] is equal to -

° Watch Video Solution

Sample Questions For Competitive Examination Matric Match Type

422 — 1
1. Check whether the function o 1 is continuous or not?
w —



https://dl.doubtnut.com/l/_i6FKq9b7AfA3
https://dl.doubtnut.com/l/_FWgyw9ZEbifY
https://dl.doubtnut.com/l/_w9pJVsmNbGBJ
https://dl.doubtnut.com/l/_AuTX8x2CI91V

° Watch Video Solution

Sample Questions For Competitive Examination

1. Differentiate (5z* + 1)(3z — 5) in the way mentioned below :

by using product rule

° Watch Video Solution

Sample Questions For Competitive Examination Comprepension Type

1. Given ,

2n
fz) =2 +az +3,9(z) =z + b and f(z) = lim f(z) + z*"g(x)

n— 0o ]__|_g;2n

If F (x) is continuous at x =1, then -

Ab=a-+3

Bb=a—-1


https://dl.doubtnut.com/l/_AuTX8x2CI91V
https://dl.doubtnut.com/l/_xksq8AamlyAD
https://dl.doubtnut.com/l/_tsdvvJC3UY33

Ca=b-2

D.a=b+3

Answer: A

o Watch Video Solution

2. Given ,

f(z) + 2*"g(x)

f(z) =2* +azx +3,9(x) =z + b and f(z) = lim

n— oo 1+ x2n
If F (x) is continuous atx = — 1,then-
Aa+b= —2
B.a—b=3
Ca+b=5
D.a —b=2
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_tsdvvJC3UY33
https://dl.doubtnut.com/l/_skIZ7MF6gKDO

3. Given ,

2n
f(#) = > +az +3,9(x) =z + b and f(z) = lim_ / (x)lii%g(x)

If F (x) is continuous at z = =+ 1,then g (x) =f(x) has -

A.imaginary roots

B. both the roots positive

C. both the roots negative

D. roots of opposite signs

Answer: D

o Watch Video Solution

4, Let fO)={{:([x]",",-2lexle-(1)/(2)),(2x"(2)-1"," -(1)/(2)Itxle2):}" and
"g()=f([x|)+[f(x)|
whe’re[:c]representsthegreatest/e > rfunction. } Theumberofpfswher

[f(x)|" is non -differentiable is -


https://dl.doubtnut.com/l/_skIZ7MF6gKDO
https://dl.doubtnut.com/l/_JaObh97tNm6t
https://dl.doubtnut.com/l/_qGh6V90ffZuM

A3

B.4

C.2

D.5

Answer: A

o View Text Solution

5. Let fO)={{:([x]",",-2lexle-(1)/(2)),(2x"(2)-1","-(1)/(2)Itxle2):}" and

"g(x)=f(|x|)+|f(x)| [where [x] represents the greatest integer function ]

The number of points where g ( x) is non -differentiable is -

A 4

B.5

C.2

D.3


https://dl.doubtnut.com/l/_qGh6V90ffZuM
https://dl.doubtnut.com/l/_7NgnOhhwBzlJ

Answer: D

° View Text Solution

6. Let fx)={{:([x]",",-2lexle-(1)/(2)),(2x(2)-1"," (1) /(2) Itxle2):}" and
"g(x)=f(|x])+|f(x)| [where [x] represents the greatest integer function.]

The number of points where g (x) is discontinuous is -

A1l
B.2
C.3

D.4

Answer: B

° View Text Solution

Sample Questions For Competitive Examination Assertion Reason Type



https://dl.doubtnut.com/l/_7NgnOhhwBzlJ
https://dl.doubtnut.com/l/_1NJi8BNt3yi0
https://dl.doubtnut.com/l/_nyHyCHZQX14x

1. Let f:R — R be a continuous function defined defined by

1
o) = o=

Statement — I:f(c)=(1)/(3)"for some "c inRRStatement — 11
oltf(x)le(1)/(2sqrt(2))" for all "x in RR’
A. Statement -l is True , Statement -l is True , Statement -l is a correct
explanation for statement -I
B. Statement -l is True , Statement -Il is True , Statement -ll is not a
correct explanation for Statement -I
C.Statement -l is True , Statement -ll is false .

D. Statement - | is false , Statement -l is True.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_nyHyCHZQX14x

i1

T

2.let g(z) =

leor z #0 and g(0) =0
€z

Statement - | : The functions f (x )="xg"(x)x in RR
is ~derivab < atx = 0Statement — ITunderset(xrarrO)(lim'g(x)’ does
not exist .
A. Statement -l is True , Statement -l is True , Statement -l is a correct
explanation for statement -I
B. Statement -l is True , Statement -Il is True , Statement -ll is not a
correct explanation for Statement -I
C. Statement -l is True , Statement -l is false .

D. Statement - | is false , Statement -l is True.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_79k4V3U7GTOO

