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Continuity, Di�erentiability and Graph of Function

Example

1. Draw the graph of the function 

and discuss the continuity or discontinuity of f in the interval

Watch Video Solution

f(x) = x − ∣∣x − x2∣∣, − 1 ≤ x ≤ 1

−1 ≤ x ≤ 1

2. Let . then

Watch Video Solution

f(x) = lim
n→ ∞

log(2 + x) − x2n sinx

1 + x2n

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aXog8I0hhKbZ
https://dl.doubtnut.com/l/_tn0TOeiXl3X1


Exercise

3. Let  where 

Then  is

Watch Video Solution

f(x + y) = f(x)f(y) and f(x) = 1 + xg(x)G(x)

lim
x→ 0

g(x) = a and lim
x→ o

G(x) = b. f' (x)

4. Let  and 

 Discuss

the continuity and di�erentiability of the function g (x) in the interval (0,

2).

Watch Video Solution

f(x) = x3 − x2 − x + 1

g(x) = { max {f(t); 0 ≤ t ≤ x}, 0 ≤ x ≤ 1, 3 − x, 1 ≤ x ≤ 2

1. If  when   when  show that  is

discontinuous at .

f(x) =
e − 1

1
x

1 + e
1
x

x ≠ 0 = 0, x = 0 f(x)

x = 0

https://dl.doubtnut.com/l/_tn0TOeiXl3X1
https://dl.doubtnut.com/l/_UGXmogjRX5Qa
https://dl.doubtnut.com/l/_qE6EOiS25yuz
https://dl.doubtnut.com/l/_AtzdPJwmEFYs


Watch Video Solution

2. Determine the values of  for which the function 

is continuous at 

Watch Video Solution

a,  b,  c

f(x) = { ,    f or  x < 0c,    f or  x = 0 ,    
sin(a + 1)x + sinx

x

√x + bx2

bx3 / 2

x = 0

3. If  

(where a > 0) then �nd a and  so that  is continuous at 

Watch Video Solution

g(x) = , x < 0
1 − ax + xax loga

x2 ⋅ ax
, x > 0

(2a)x − x log(2a) − 1

x2

g(0) g(x) x = 0.

4. Let   

Discuss the continuity of f, f' and f'' on [0, 2].

Watch Video Solution

f(x) =
⎧
⎨⎩

,                      0 ≤ x < 1

2x2 − 3x + ,  1 ≤ x ≤ 2

x2

2
3
2

https://dl.doubtnut.com/l/_AtzdPJwmEFYs
https://dl.doubtnut.com/l/_WOmQkw4tTtuK
https://dl.doubtnut.com/l/_G6rbIPUnemF8
https://dl.doubtnut.com/l/_xl2nKlkvPpyw


5. Discuss the continuity of 

Watch Video Solution

f(x) = ( lim )
n

−→
∞

x2n − 1

x2n + 1

6. The function f(x). de�ned as  shall be

continuous every where, if

Watch Video Solution

f(x) = lim
n→ ∞

f(x) + x2ng(x)

1 + x2n

7. Consider the function f de�nes by , where[x] denotes

the greatest integral function. Show that the function is discontinous for

integral values of x and continous for all other values.`

Watch Video Solution

f(x) = x − [x]

https://dl.doubtnut.com/l/_V7Zytjw5ftw7
https://dl.doubtnut.com/l/_7YhNy6SWLfOA
https://dl.doubtnut.com/l/_l2bqgetxeLLk


8. The values of a and b so that the function

 is continuous for 

, are

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x + a√2 sinx, 0 ≤ x < π/4

2x cot x + b, π/4 ≤ x ≤ π/2

a cos 2x − b sinx, π/2 < x ≤ π

x ∈ [0, π]

9. Let  for all  If the function  is

continuous at  show that  is continuous for all 

Watch Video Solution

f(x + y) = f(x) + f(y) xandy. f(x)

x = 0, f(x) x.

10. Leg  If 

 is continuous at all 

Watch Video Solution

f(x + y) = f(x) + f(y)f or allx, y ∈ R,

f(x)iscont ∈ uousatx = 0, showthatf(x) x.

https://dl.doubtnut.com/l/_Y2AQFubpYZ8I
https://dl.doubtnut.com/l/_fZvo9P0jyK10
https://dl.doubtnut.com/l/_SfGfOo3MBGrB


11. Let  If  is continous at 

 then  is continuous at :

Watch Video Solution

f(x + y) = f(x)f(y) ∀x, y ∈ R, f(0) ≠ 0 f(x)

x = 0, f(x)

12. Let be a continuous function such that 

then:

Watch Video Solution

f : [0, 1] → [0, 1]

f(f(x)) = 1f or allx ∈ [0, 1]

13. The set of all points, where the function  is

di�erentiable, is

Watch Video Solution

f(x) =
x

1 + |x|

14. The set of points where ,  is twice di�erentiable is

Watch Video Solution

f(x) = x|x|

https://dl.doubtnut.com/l/_3mEqKwMTjUGb
https://dl.doubtnut.com/l/_8u6zPPzUysaI
https://dl.doubtnut.com/l/_in7xUNITUlD7
https://dl.doubtnut.com/l/_efiK0PbLUB1T


15. Let f(x) be di�ned in the interval [-2, 2] such that 

 

and .  

Test the di�erentiability of g (x) in (-2, 2).

Watch Video Solution

f(x) = {
−1,  − 2 ≤ x ≤ 0

x − 1,  0 < x ≤ 2

g(x) = f(|x|) + |f(x)|

16. Let   

Discuss the continuity of f, f' and f'' on [0, 2].

Watch Video Solution

f(x) =
⎧
⎨⎩

,                      0 ≤ x < 1

2x2 − 3x + ,  1 ≤ x ≤ 2

x2

2
3
2

17. Draw the graph of the function and discuss the continuity and

di�erentiability at x = 1 for, 

Watch Video Solution

f(x) = {
3x, when −1 ≤ x ≤ 1

4 − x, when 1 < x < 4

https://dl.doubtnut.com/l/_efiK0PbLUB1T
https://dl.doubtnut.com/l/_ozu00Llc3l9o
https://dl.doubtnut.com/l/_mtHrBWmk3JEJ
https://dl.doubtnut.com/l/_mlg4MBDxVNuL
https://dl.doubtnut.com/l/_pk9Xb3j1c4OQ


18. Given the function  , The points of discontinuity of the

composite function f[f{f(x)}] are given by

Watch Video Solution

f(x) =
1

1 − x

19. If  is continuous at  , then

the most suitable values of a, b are

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

ax2 − b, for 0 ≤ x < 1

2, for x = 1

x + 1, for 1 < x ≤ 2

x = 1

20. If   

is continuous at , then the value of  is

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪⎩

, x <

a, x =

, x >

(1 − sin3 x )

3 cos2 x

π

2
π

2

b ( 1 − sin x )

( π− 2x ) 2

π

2

x =
π

2
( )

5 / 3
b

a

https://dl.doubtnut.com/l/_pk9Xb3j1c4OQ
https://dl.doubtnut.com/l/_ADXEgs4vU5Jl
https://dl.doubtnut.com/l/_cAaVeWpfy6gp


21. Let , x=!2. The value f(2) = _____ will make the

function f(x) continous at x=2.`

Watch Video Solution

f(x) =
x2 + 3x − 10

x − 2

22. If f(x) is continuous in  prove that 

Watch Video Solution

[0, 1] and f( ) = 1.
1

2

lim
n→ ∞

f( ) = 1
√n

2√n + 1

23. If  then  is given by

Watch Video Solution

f(x) =
sin(ex− 2 − )

log(x − 1)
lim
x→ 2

f(x)

24. If  is continuous in [-1,1] then

p is equal to

f(x) =
⎧
⎨⎩

, −1 ≤ x < 0

, 0 ≤ x ≤ 1

√1 +px− √1 −px

x

2x+ 1

x− 2

https://dl.doubtnut.com/l/_p7QV2vH3OsPN
https://dl.doubtnut.com/l/_9Mwr5XnlkakC
https://dl.doubtnut.com/l/_v8HjW1jdmtED
https://dl.doubtnut.com/l/_Ay8WMqX7qzb6


Watch Video Solution

25. The function  is not di�ned at x =

0. The value which should be assigned to f at x = 0, so that it is

continuous at x = 0, is

A. a-b

B. a+b=0

C. 

D. none of these

Answer:

Watch Video Solution

f(x) =
log(1 + ax) − log(1 − bx)

x

loge(ab)

26. The function  is

A. is continuous at x=1

f(x) =
⎧
⎨⎩

|x − 3|, x ≥ 1

( ) − ( ) + , x < 1x2

4
3x
2

13
4

https://dl.doubtnut.com/l/_Ay8WMqX7qzb6
https://dl.doubtnut.com/l/_LN7GpZ1PS095
https://dl.doubtnut.com/l/_RTurpFkXoKiU


B. is continuous at x=3

C. is di�erentiable at x=1

D. f'(3) exists

Answer:

Watch Video Solution

27. The range of the function  (where,  is the

greatest integer function) is

A. is discontinuous at some x

B. f'(x)exists for all x

C. f'(x) xists for all but f"(x) does not exist

D. is continuous for all x but f"(x) does not exist for some x

Answer:

Watch Video Solution

f(x) =
tan(π[x + 1])

x4 + 1
[. ]

https://dl.doubtnut.com/l/_RTurpFkXoKiU
https://dl.doubtnut.com/l/_208A0xDcLaH3


28. The function , is

A. is continuous nowhere

B. is continuous everywhere

C. is di�erentiable nowhere

D. f'(0) does not exist

Answer:

Watch Video Solution

f(x) = 1 + |sinx|

29. If , then  as a function of  is

A. de�ned for all x

B. continuous at x=0

C. di�erentiable for all x

D. such that dy/dx=1/3

x + |y| = 2y y x

https://dl.doubtnut.com/l/_208A0xDcLaH3
https://dl.doubtnut.com/l/_YpNGiqvJgx07
https://dl.doubtnut.com/l/_Ln1sIPUIE2hy


Answer:

Watch Video Solution

30. The graph of the function,  is

A. a 

B. A staight line passing through (0,0)

C. ` a straight line passing through the point (pi/2, -sin^21)

D. 

Answer:

Watch Video Solution

cos x cos(x + 2) − cos2(x + 1)

straightl ∈ epas sin gthrough(0, − sin21)withslope2

aparabolawithvertex(1, − sin21)

31. य�द  हो तो-

A. s(x) is continous but not di�ererntiable ar x=0

f(x) = x[√x − √(x + 1)]

https://dl.doubtnut.com/l/_Ln1sIPUIE2hy
https://dl.doubtnut.com/l/_1AWTrYnpxhkt
https://dl.doubtnut.com/l/_FohCGmOoaKki


B. f'(0) exists

C. f(x) is non di�erentiable at x=0

D. none of these

Answer:

Watch Video Solution

32. Let . Then

Watch Video Solution

f(x) = lim
n→ ∞

1 − xn

1 + xn

33. If both  and  are non-di�erentiable at  then 

 may be di�erentiable at 

Watch Video Solution

f(x) g(x) x = a

f(x) + g(x) x = a

https://dl.doubtnut.com/l/_FohCGmOoaKki
https://dl.doubtnut.com/l/_5oKj42PBnaKG
https://dl.doubtnut.com/l/_G1UP6zYWTpiG


34. The function f de�ned by

 is neither

di�erentiable nor continuousat .

Watch Video Solution

f(x) = [2x2 + 3f or x ≤ 1 and 3x + 2f or x < 1

x = 1

35. If  exists, then both 

exist.

Watch Video Solution

(lim)
x

→
a

[f(x)g(x)] (lim)
x

→
a
f(x)and(lim)

x
→
a
g(x)

36. 

Watch Video Solution

lim
x→ 0

(1 − cos 2x)sin 5x

x2 sin 3x

37. Let f(x) be a continuous function de�ned on . If f(x) takes only

rational values for all x and , then 

[1, 3]

f(2) = 10 f(2.5) =

https://dl.doubtnut.com/l/_vca8sGy5ly1x
https://dl.doubtnut.com/l/_EhfngMIWD1Jh
https://dl.doubtnut.com/l/_C8C5jks44a74
https://dl.doubtnut.com/l/_lIJSA32DgFBC


Watch Video Solution

38. If  if  is rational and 0, if  is irrational} , then

Watch Video Solution

f(x) = {x2 x x

https://dl.doubtnut.com/l/_lIJSA32DgFBC
https://dl.doubtnut.com/l/_TyMB5vX6mDEt

