
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

CONTINUITY AND DIFFERENTIABILITY

Examples

1. If . Discuss the continuity at 

Watch Video Solution

f(x) =
|X|

X
x → 0

2. If  Discuss the continuity.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3, when x < 0

0, when x = 0

x2 + 3, when x > 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_48DB27FqlWxu
https://dl.doubtnut.com/l/_K5sfKqUuLPuh
https://dl.doubtnut.com/l/_FzcxzkBrXuRK


3. If  Discuss the continuity at 

Watch Video Solution

f(x) =
x2 − 1

x − 1
x → 1

4. Show that the function  is

discontinuous at x = 0 and continuous at every point in interval 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3, −3 ≤ x < − 2

x + 1, −2 ≤ x < 0

x + 2, 0 ≤ x ≤ 1

[ − 3, 1]

5. Examine the function,  for continuity at 

Watch Video Solution

f(x) = {
, x ≠ π/2

1, x = π/2

cos x
π / 2 −x

x = π/2

6. Discuss the continuity of 

Watch Video Solution

f(x) = tan− 1 x

https://dl.doubtnut.com/l/_FzcxzkBrXuRK
https://dl.doubtnut.com/l/_1v0sK12hCcPM
https://dl.doubtnut.com/l/_UwcZnD0bCNxy
https://dl.doubtnut.com/l/_jrcimqgDYHOC


7. Let y = f(x) be defined parametrically as

. Then, at x = find f(x) and discuss

continuity.

View Text Solution

y = t2 + t|t|, x = 2t − |t|, t ∈ R

8. Let  be a continuous

function at x=0. The value f(0) equals

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

f(x) =
etan x − ex + ln(secx + tanx) − x

tanx − x

1

2

2

3

3

2

https://dl.doubtnut.com/l/_jrcimqgDYHOC
https://dl.doubtnut.com/l/_lTxNE0fSqesA
https://dl.doubtnut.com/l/_dIm4s0uYe5Iw
https://dl.doubtnut.com/l/_agC9PCChf5hW


9. If , then f(x) is continuous for

A. (1, 3)

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = √
1

tan− 1(x2 − 4x + 3)

( − ∞, 0)

( − ∞, 1) ∪ (3, ∞)

10. If , where  denotes greatest integral function. Then,

check the continuity on 

Watch Video Solution

f(x) = [x] [ ⋅ ]

(1, 2]

https://dl.doubtnut.com/l/_agC9PCChf5hW
https://dl.doubtnut.com/l/_eX5nSjE8bSnM


11. Examine the function,  Discuss the

continuity and if discontinuous remove the discontinuity.

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

x − 1, x < 0

1/4, x = 0

x2 − 1, x > 0

12. Show the function,  has non-

removable discontinuity at x = 0

Watch Video Solution

f(x) = {
, when x ≠ 0

0, when x = 0

e1 /x − 1

e1 /x + 1

13. Show  has discontinuity of second kind at x = 0.

Watch Video Solution

f(x) =
1

|x|

https://dl.doubtnut.com/l/_30wUBS6WC0qv
https://dl.doubtnut.com/l/_NUlJGZMotLtz
https://dl.doubtnut.com/l/_jlro1C1sCc7Y


14.  for what value of k, f(x) is

continuous at x = 0 ?

Watch Video Solution

f(x) =
⎧
⎨
⎩
(tan( + x))

1 /x
, x ≠ 0

k, x = 0

π

4

15. A function f(x) is defined by,  Discuss

the continuity of f(x) at x = 1.

Watch Video Solution

f(x) =
⎧
⎨⎩

, for x2 ≠ 1

0, for x2 = 1

[x2 ] − 1

x2 − 1

16. Discuss the continuity of the function

Watch Video Solution

f(x) = lim
n→ ∞

at x = 1
log(2 + x) − x2n sinx

1 + x2n

17. Discuss the continuity of f(x), where f(x) = lim
n→ ∞

(sin )
2nπx

2

https://dl.doubtnut.com/l/_KDWz5k3ocwDq
https://dl.doubtnut.com/l/_hWLFZOvgs3Z4
https://dl.doubtnut.com/l/_wskKhkGYnW0e
https://dl.doubtnut.com/l/_6lj4SkwYJzTn


Watch Video Solution

18. Let  Determine a

and b such that f(x) is continuous at x = 0

Watch Video Solution

f(x) =

⎧⎪
⎪
⎨
⎪
⎪⎩

{1 + |sinx|}a/ | sin x | , −π/6 < x < 0

b, x = 0

etan 2x / tan 3x, 0 < x < π/6

19. Fill in the blanks so that the resulting statement is correct. Let

, where  denotes greatest integral

function. The domain of f is ……….and the points of discontinuity of f in the

domain are

Watch Video Solution

f(x) = [x + 2]sin( )
π

[x + 1]
[ ⋅ ]

20. 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.

https://dl.doubtnut.com/l/_6lj4SkwYJzTn
https://dl.doubtnut.com/l/_MiwENSxyyTqJ
https://dl.doubtnut.com/l/_X5OWVEs3h67g
https://dl.doubtnut.com/l/_qWgGNVfGK9p7


Watch Video Solution

21. Let  be a continuous function defined for  If 

takes rational values for all  then the value of  is :

Watch Video Solution

f(x) 1 ≤ x ≤ 3. f(x)

x and f(2) = 10 f(1.5)

22. Discuss the continuity for , where u = tan x.

Watch Video Solution

f(x) =
1 − u2

2 + u2

23. Find the points of discontinuity of , where 

Watch Video Solution

y =
1

u2 + u − 2

u =
1

x − 1

24. Show that the function 
takes the value 


for some value of 

f(x) = (x − a)
2
(x − b)

2
+ x

a + b

2
x ∈ [a, b].

https://dl.doubtnut.com/l/_qWgGNVfGK9p7
https://dl.doubtnut.com/l/_ebU7qxcgbnW2
https://dl.doubtnut.com/l/_EtCfb0cvPhwI
https://dl.doubtnut.com/l/_iFdjh9zJqeTw
https://dl.doubtnut.com/l/_recddbrTeVLZ


Watch Video Solution

25. Suppose that f(x) is continuous in [0, 1] and . Prove

 for some 

Watch Video Solution

f(0) = 0, f(1) = 0

f(c) = 1 − 2c2 c ∈ (0, 1)

26. The left hand derivative of  at ,  is an

integer, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = [x]sin(πx) x = k k

( − 1)k(k − 1)π

( − 1)k− 1(k − 1)π

( − 1)kkπ

( − 1)k− 1
kπ

https://dl.doubtnut.com/l/_recddbrTeVLZ
https://dl.doubtnut.com/l/_Ap58iKmSjE1e
https://dl.doubtnut.com/l/_FOqMlQT0VKUU


27. Which of the following functions is differentiable at x = 0 ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos(|x|) + |x|

cos(|x|) − |x|

sin(|x|) + |x|

sin(|x|) − |x|

28. Show that  is continuous but not

differentiable at x = 0

Watch Video Solution

f(x) = {
x sin , when x ≠ 0

0, when x = 0

1
x

https://dl.doubtnut.com/l/_TIEGmUyxizM9
https://dl.doubtnut.com/l/_sPwEMOAK0VLG


29. Let , test the continuity &

differentiability at 

Watch Video Solution

f(x) = (xe)
+

; x ≠ 0, f(0) = 0
1

|x |
1
x

x = 0

30. Let  Discuss the continuity and

differentiability of the function.

Watch Video Solution

f(x) = |x − 1| + |x + 1|

31. Discuss the continuity and differentiability for  when

, where  denotes the greatest integer function x.

Watch Video Solution

f(x) = [sinx]

x ∈ [0, 2π] [ ⋅ ]

32. If , draw the graph of f(x) and discuss its

continuity and differentiability of f(x)

f(x) = {|x| − |x − 1|}2

https://dl.doubtnut.com/l/_dTwDKmjVYKRk
https://dl.doubtnut.com/l/_xM55VTyHVKQS
https://dl.doubtnut.com/l/_lvmuWj6WfKhf
https://dl.doubtnut.com/l/_VpNnagNxBRha


Watch Video Solution

33. If .

Discuss the differentiability of g(x).

Watch Video Solution

f(x) = {
x − 3, x < 0

x2 − 3x + 2, x ≥ 0
and letg(x) = f(|x|) + |f(x)|

34. Let f(x) = [ n + p sin x], , p a prime number and [x] =

the greatest integer less than or equal to x. The number of points at

which f(x) is not not differentiable is :

Watch Video Solution

x ∈ (0, π), n ∈ Z

35. If , then draw the graph of f(x) and fof(x) and also

discuss their continuity and differentiability. Also, find derivative of

View Text Solution

f(x) = ||x| − 1|

(fof)2at x =
3

2

https://dl.doubtnut.com/l/_VpNnagNxBRha
https://dl.doubtnut.com/l/_jCR1MGMpLcDV
https://dl.doubtnut.com/l/_wUzzTTf8MIPw
https://dl.doubtnut.com/l/_9jSbFejp0EDK


36. Draw the graph of the function , where 

 Also, discuss the continuity and

differentiability of the function g(x).

Watch Video Solution

g(x) = f(x + I) + f(x − I)

f(x) =
⎧
⎨⎩

k{1 − }, for |x| ≤ I

0, |x| > I

|x |

I

37. Let  Test f(x) for continuity

and differentiability for all real x.

View Text Solution

f(x) = {
∫ x

0
{5 + |1 − t|}dt, if x > 2

5x + 1, if x ≤ 2

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

differentiability 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/_Hpp1HN0XP1da
https://dl.doubtnut.com/l/_TglcfTFQGrV9
https://dl.doubtnut.com/l/_AEoJDTEhyzSM


39. Match the conditions/expressions in Column I with statement in

Column Ⅱ.
(A).  (B) 

Watch Video Solution

sin(π[x]) sin{π(x − [x])}

40. The set of points where ,  is twice differentiable is

Watch Video Solution

f(x) = x|x|

41. is The function  is

differentiable not differentiable at (a)-1 (b)0 (c)1 (d)2

A. -1

B. 0

C. 1

D. 2

Answer: D

f(x) = (x2 − 1)∣∣x
2 − 3x + 2∣∣ + cos(|x|)

https://dl.doubtnut.com/l/_HtAx1ZRsZkUI
https://dl.doubtnut.com/l/_1233xrXyGhRe
https://dl.doubtnut.com/l/_JJlBOIWShXG4


Watch Video Solution

42. If , where  s are real constants, then f(x) is

A. continuous at x = 0, for all 

B. differentiable at x = 0, for all 

C. differentiable at x = 0, for all 

D. None of the above

Answer: A::C

Watch Video Solution

f(x) =
n

∑
r= 1

ar|x|r ai

ai

ai ∈ R

a2k+ 1 = 0

43. Let f and g be differentiable functions satisfying 

and fog =I (identity function). then f' (b) is equal to

A. 2

B. 

g(a) = b, g' (a) = 2

2

3

https://dl.doubtnut.com/l/_JJlBOIWShXG4
https://dl.doubtnut.com/l/_J14oE57bpzHP
https://dl.doubtnut.com/l/_C5FNzPYxbGlM


C. 

D. None of these

Answer: C

Watch Video Solution

1

2

44. If  is non-differentiable

at x = k. Then, the value of , is (where  denotes greatest integer

function).

A. 5

B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

f(x) = , ∀x ∈ [1, 3]
x

1 + (logx)(logx).... ∞

[k2] [ ⋅ ]

https://dl.doubtnut.com/l/_C5FNzPYxbGlM
https://dl.doubtnut.com/l/_Zpjhncwubu2X


45. If  then the points where  is non-

differentiable are

A. {0, 1}

B. {0, -1}

C. {0, 1, -1}

D. None of these

Answer: C

Watch Video Solution

f(x) = |1 − x|, sin− 1(f|x|)

46. Discuss the differentiability of 

Watch Video Solution

f(x) = sin− 1( )
2x

1 + x2

https://dl.doubtnut.com/l/_Zpjhncwubu2X
https://dl.doubtnut.com/l/_YHchkKt7FbOr
https://dl.doubtnut.com/l/_DSDNZTpeimlV


47. Let  represent the greatest integer function and 

then :

A.  doesn't exist

B. f(x) is continuous at x = 0

C. f(x) is not differentiable at x = 0

D. 

Answer: B

Watch Video Solution

[. ] f(x) = [tan2 x]

lim
x→ 0

f(x)

f' (0) = 1

48. Let , for every real number of X. Then (A) h is

continuous for all x (B) h is differentiable for all x (C)  = 1, for all x > 1

(D) h is not differentiable at two values of x

A. h is not continuous for all x

B. h is differentiable for all x

h(x) = min {x, x2}

h ′ (x)

https://dl.doubtnut.com/l/_1H3hEW13uhKA
https://dl.doubtnut.com/l/_nIJQUidPPLI7


C.  for all x

D. h is not differentiable at two values of x

Answer: D

Watch Video Solution

h' (x) = 1

49. let  be a function defined by . The set

of values where f(x) is differentiable is:

A. {-1, 1}

B. {-1, 0}

C. {0, 1}

D. {-1, 0, 1}

Answer: D

Watch Video Solution

f :R → R f(x) = max {x, x3}

https://dl.doubtnut.com/l/_nIJQUidPPLI7
https://dl.doubtnut.com/l/_41GnHJwX3xan
https://dl.doubtnut.com/l/_wHZU263dcvnH


50. Let f(x) be a continuous function, 

for any , then show 

Watch Video Solution

∀x ∈ R, f(0) = 1 and f(x) ≠ x

x ∈ R f(f(x)) > x, ∀x ∈ R+

51. The total number of points of non-differentiability of

 in  is

A. 40

B. 30

C. 20

D. 10

Answer: A

Watch Video Solution

f(x) = max {sin2 x, cos2 x, }
3

4
[0, 10π],

https://dl.doubtnut.com/l/_wHZU263dcvnH
https://dl.doubtnut.com/l/_aqwx74iQPBxn


52. If , then draw the graph of f(x) in the

interval [-2, 2] and discuss the continuity and differentiability in [-2, 2].

Watch Video Solution

f(x) = |x + 1|{|x| + |x − 1|}

53. If the function 

denotes the greatest integer function, is continuous in 
 then find

the values of 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = [ ]sin(x − 2) + a cos(x − 2), [.]
(x − 2)3

a

[4, 6],

a.

a ∈ [8, 64]

a ∈ (0, 8]

a ∈ [64, ∞)

https://dl.doubtnut.com/l/_8rEautNQg3tJ
https://dl.doubtnut.com/l/_TtcgCF5yPfX7
https://dl.doubtnut.com/l/_gFDudoEeEm09


54. If

(i) Draw the graph of f(x) and discuss its continuity and differentiablity. 

(ii) Find and draw the graph of g(x Also, discuss the continuity.

Watch Video Solution

f(x) = x2 − 2|x| and g(x) = {
min{f(t) : − 2 ≤ t ≤ x, −2 ≤ x ≤ }

max {f(t):0 ≤ t ≤ x, 0 ≤ x ≤ 3}

55.  are finite and definite. Then,

A. f(x) is continuous at x = a

B. f(x) is differentiable at x = a

C. f'(x) is continuous at x = a

D. f'(x) is differentiable at x = a

Answer: A::B

Watch Video Solution

Let f(x) = ϕ(x) + Ψ(x) and Ψ' (a)

https://dl.doubtnut.com/l/_gFDudoEeEm09
https://dl.doubtnut.com/l/_ODvuRk3T2dwX


56. If  is the inverse of f(x), then g'(x) is equal

to

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = x + tanx and g(x)

1

1 + (g(x) − x)2

1

2 + (g(x) + x)2

1

2 + (g(x) − x)
2

57. If  be differentiable function and 

 is differentiable at , then

A. g(x) must be differentiable at x = a

B. g(x) is discontinuous, then f(a) = 0

C. , then g(x) must be differentiable

f(x) = ∫
x

0

(f(t))2
dt, f :R → R

f(g(x)) x = a

f(a) ≠ 0

https://dl.doubtnut.com/l/_UGaz0DisNC3J
https://dl.doubtnut.com/l/_5ks68mljrs01


D. None of these

Answer: B::C

Watch Video Solution

58. If , (where  denotes the greatest integer

function) , then incorrect statement

A. f(x) is continuous everywhere

B. f(x) is discontinuous at 

C. f(x) is non-differentiable at x = 1

D. f(x) is discontinuous at infinitely many points

Answer: A

Watch Video Solution

f(x) = [x− 2[x2]] [ ⋅ ]

x ≠ 0

x = √2

https://dl.doubtnut.com/l/_5ks68mljrs01
https://dl.doubtnut.com/l/_TAHAdOVEcY7r


59. If

(where[.] & {.} greatest integer function & fractional part functiopn

respectively ), then -

A. f(x) is differentiable at x = 1

B. f(x) is continuous but non-differentiable at x

C. f(x) is non-differentiable at x = 2

D. f(x) is discontinuous at x = 2

Answer: C::D

Watch Video Solution

f(x) = {x2(sgn[x]) + {x}, 0 ≤ x ≤ 2 sinx + |x − 3|, 2 < x < 4,

60. A real valued function f(x) is given as

 denotesf(x) =

⎧⎪
⎪
⎪
⎨
⎪
⎪
⎪⎩

∫
x

0 2{x}dx, x + {x} ∈ I

x2 − x + , < x < and x ≠ 1, where[]

x2 − x + , otherwise

1
2

1
2

3
2

1
6

https://dl.doubtnut.com/l/_1Pm5PhUYhMPE
https://dl.doubtnut.com/l/_Kng5ROtCmKBe


greatest integer less than or equals to x and {} denotes fractional part

function of x. Then,

A. f(x) is continuous and differentiable in 

B. f(x) is continuous and differentiable in 

C. f(x) is continuous and differentiable in 

D. f(x) is continuous but not differentiable in 

Answer: D

View Text Solution

x ∈ [ − , ]
1

2

1

2

x ∈ [ − , ]
1

2

1

2

x ∈ [ , ]
1

2

3

2

x ∈ (0, 1)

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

 is continuous for 

, are

A. 

B. 

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]

a = , b = −
π

6

π

6

a = − , b =
π

6

π

12

https://dl.doubtnut.com/l/_Kng5ROtCmKBe
https://dl.doubtnut.com/l/_MKaevXPBclfE


C. 

D. None of these

Answer: C

Watch Video Solution

a = , b = −
π

6

π

12

62. Let f be an even function and f'(0) exists, then f'(0) is

A. 1

B. 0

C. -1

D. -2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_MKaevXPBclfE
https://dl.doubtnut.com/l/_CAW3OhOLdelR


63. The set of points where  is thrice differentiable, is

A. R

B. R - {0, 1}

C. 

D. R - {0}

Answer: D

Watch Video Solution

x2|x|

[0, ∞)

64. The function , is continuous for

A. 

B. 

C. 

D. None of these

f(x) =
|x + 2|

tan− 1(x + 2)

x ∈ R

x ∈ R − {0}

x ∈ R − { − 2}

https://dl.doubtnut.com/l/_ZE4z3envYcyO
https://dl.doubtnut.com/l/_LRTDxnQEBAxB


Answer: C

Watch Video Solution

65. If  is differentiable in 

 then: ([.] denotes greatest integer function)

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) =
⎡

⎣

+ ax3 + b 0 ≤ x ≤ 1

2 cos πx + tan− 1 x 1 < x ≤ 2

sin [x2 ]π

x2 − 3x+ 8

[0, 2]

a = , b = −
1

6

π

4

13

6

a = − , b =
1

6

π

4

a = − , b = −
1

6

π

4

13

6

https://dl.doubtnut.com/l/_LRTDxnQEBAxB
https://dl.doubtnut.com/l/_jHRGa2FggxQT


66. If  is continuous at x = 1 and 

, then the value of 

when f(x) and h(x) are continuous at x = 1, is

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

g(x) = lim
m→ ∞

xmf(1) + h(x) + 1

2xm + 3x + 3

g(1) = lim
x→ 1

{loge(ex)}2 / loge x 2g(1) + 2f(1) − h(1)

67. Let  where f(x) is a twice differentiable positive

function on  such that . Then for N = 1,2,3 

A. 

g(x) = lnf(x)

(0, ∞) f(x + 1) = xf(x)

g' '(N + ) − g' '( ) =
1

2

1

2

−4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

https://dl.doubtnut.com/l/_7THBAEV5zmiY
https://dl.doubtnut.com/l/_2HfsmE5PfmMz


B. 

C. 

D. 

Answer: A

Watch Video Solution

4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

−4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

68. Let y = f(x) be a differentiable function,  and satisfies, 


, then

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

∀x ∈ R

f(x) = x + ∫
1

0

x2zf(z)dz + ∫
1

0

xz2f(z)dz

f(x) = (2 + 9x)
20x

119

f(x) = (4 + 9x)
20x

119

f(x) = (4 + 9x)
10x

119

f(x) = (4 + 9x)
5x

119

https://dl.doubtnut.com/l/_2HfsmE5PfmMz
https://dl.doubtnut.com/l/_pxqSTyw8kAwg


69. A function  satisfies the equation 

for all, . Suppose that the function is differentiable at x = 0 and

f'(0) = 2. Then,

A. f'(x) = 2f(x)

B. f'(x) = f(x)

C. f'(x) = f(x) + 2

D. f'(x) = 2f(x) + x

Answer: A

Watch Video Solution

f :R → R f(x + y) = f(x). f(y)

f(x) ≠ 0

70. Let f be a function such that ,

then find f(0). If it is given that there exists a positive real  such that f(h)

= h for , then find f'(x)

f(x + f(y)) = f(x) + y, ∀x, y ∈ R

δ

0 < h < δ

https://dl.doubtnut.com/l/_pxqSTyw8kAwg
https://dl.doubtnut.com/l/_6eazxkJusaeg
https://dl.doubtnut.com/l/_NkDYi995fsY5


A. 0, 1

B. 

C. 2, 1

D. 

Answer: A

Watch Video Solution

−1, 0

−2, 0

71. If the function of

 denotes the

greatest integer function, is continuous and differentiable in (7, 9), then

find the value of 

A. 

B. 

C. 

f(x) = [ ]sin(x − 5) + a cos(x − 2), where[ ⋅ ]
(x − 5)2

A

A

A ∈ [8, 64]

A ∈ [0, 8)

A ∈ [16, ∞)

https://dl.doubtnut.com/l/_NkDYi995fsY5
https://dl.doubtnut.com/l/_pYIGaKXXQKB0


D. 

Answer: C

Watch Video Solution

A ∈ [8, 16]

72. If , where  has exactly 9 points of non-

derivability in , then possible values of n are (where [x] dentoes

greatest integer function)

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = [2 + 5|n|sinx] n ∈ I

(0, π)

±3

±2

±1

https://dl.doubtnut.com/l/_pYIGaKXXQKB0
https://dl.doubtnut.com/l/_bwM6cTaLUva2
https://dl.doubtnut.com/l/_JiQsaAjQGTMu


73. The number of points of discontinuity of 

(where [ ] denotes the greatest integer function and { } is fractional part

of x) in the interval , is

A. 6

B. 8

C. 4

D. 3

Answer: A

Watch Video Solution

f(x) = [2x]2 − {2x}2

( − 2, 2)

74. If , we can uniquely write , where 

. We define . The number of points

of discontinuity of the function,  in the

interval  is

A. 0

x ∈ R+ and n ∈ N x = mn + r

m ∈ W and 0 ≤ r < n x mod n = r

f(x) = (x mod 2)2 + (x mod 4)

0 < x < 9

https://dl.doubtnut.com/l/_JiQsaAjQGTMu
https://dl.doubtnut.com/l/_2GdtRLffuPww


B. 2

C. 4

D. None of these

Answer: C

Watch Video Solution

75. Let  be a differentiable function at x = 0 satisfying f(0) = 0

and f'(0) = 1, then the value of , is

A. 0

B. 

C. 1

D. e

Answer: B

Watch Video Solution

f :R → R

lim
x→ 0

.
∞

∑
n= 1

( − 1)n. f( )
1

x

x

n

−log 2

https://dl.doubtnut.com/l/_2GdtRLffuPww
https://dl.doubtnut.com/l/_epQDx8U7a0zJ


76. Let f(x) is a function continuous for all  except at x = 0 such that

. If 

, then the image of the

point (0, 1) about the line,

, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x ∈ R

f' (x) < 0, ∀x ∈ ( − ∞, 0) and f' (x) > 0, ∀x ∈ (0, ∞)

lim
x→ 0 +

f(x) = 3, lim
x→ 0 −

f(x) = 4 and f(0) = 5

y. lim
x→ 0

f(cos3 x − cos2 x) = x. lim
x→ 0

f(sin2 x − sin3 x)

( , )
12

25

−9

25

( , )
12

25

9

25

( , )
16

25

−8

25

( , )
24
25

−7
25

77. If f(x) be such that , thenf(x) = max (|3 − x|, 3 − x3)

https://dl.doubtnut.com/l/_epQDx8U7a0zJ
https://dl.doubtnut.com/l/_Lkiv9T3YMvMq
https://dl.doubtnut.com/l/_LjRxgH44SdDW


A. f(x) is continuous 

B. f(x) is differentiable 

C. f(x) is non-differentiable at three points only

D. f(x) is non-differentiable at four points only

Answer: A::D

Watch Video Solution

∀x ∈ R

∀x ∈ R

78. Let , then which of the following

statement(s) is/are correct. (where [.] denotes greatest integer function.)

A. f(x) is continuous at x = 1

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

C. f(X) is non-derivable at x = 1

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

Answer: A::C

f(x) = |x − 1|([x] − [ − x])

https://dl.doubtnut.com/l/_LjRxgH44SdDW
https://dl.doubtnut.com/l/_Srl3aKApgCxA


Watch Video Solution

79. If y = f(x) defined parametrically by

, then

A. f(x) is continuous for all 

B. f(x) is continuous for all 

C. f(x) is differentiable for all 

D. f(x) is differentiable for all 

Answer: A::D

View Text Solution

x = 2t − |t − 1| and y = 2t2 + t|t|

x ∈ R

x ∈ R − {2}

x ∈ R

x ∈ R − {2}

80.  where [.] greatest integer function

then

A. domain of 

f(x) = sin− 1[ex] + sin− 1[e−x]

f(x) = ( − In 2, In 2)

https://dl.doubtnut.com/l/_Srl3aKApgCxA
https://dl.doubtnut.com/l/_Tw8e1a6Yz6Oc
https://dl.doubtnut.com/l/_PngntKM8o5jF


B. range of f(x) = 

C. f(x) has removable discontinuity at x = 0

D.  has only solution

Answer: A::C

Watch Video Solution

{π}

f(x) = cos − 1 x

81.  is one-one, onto and differentiable and graph of y = f (x) is

symmetrical about the point (4, 0), then

A. 

B. 

C. if , then roots of  may

be non-real

D. if , then f'(-2) = 20

Answer: A::B::D

f :R → R

f − 1(2010) + f − 1( − 2010) = 8

∫
2018

− 2010
f(x)dx = 0

f' ( − 100) > 0 x2 − f' (10)x − f' (10) = 0

f' (10) = 20

https://dl.doubtnut.com/l/_PngntKM8o5jF
https://dl.doubtnut.com/l/_50QoGpZ7QqsS


Watch Video Solution

82. Let f be a real-valued function defined on interval ,by 

. Then which of the following

statement(s) is (are) true?
 (A). f"(x) exists for all  . 
 (B). f'(x)

exists for all x   and f' is continuous on , but not

differentiable on . 
 (C). there exists  such that 

 for all x  . 
(D). there exists  such that 

 for all x  .

A. f''(x) exists for all 

B. f'(x) exists for all  and f' is continuous on  but not

differentiable on 

C. There exists  such that  for all 

D. There exists  such that  from all 

Answer: B::C

(0, ∞)

f(x) = lnx + ∫
x

0
√1 + sin t. dt

∈ (0, ∞)  

∈ (0, ∞) (0, ∞)

(0, ∞)  α > 1

|f' (x)| < |f(x)| ∈ (α, ∞)  β > 1

|f(x)| + |f' (x)| ≤ β ∈ (0, ∞)

x ∈ (0, ∞)

x ∈ (0, ∞) (0, ∞)

(0, ∞)

α > 1 |f' (x)| < |f(x)| x ∈ (0, ∞)

β > 0 |f(x)| + |f' (x)| ≤ β

x ∈ (0, ∞)

https://dl.doubtnut.com/l/_50QoGpZ7QqsS
https://dl.doubtnut.com/l/_5uikU9ocXDMR


Watch Video Solution

83. If  for all

, then

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) + f(y) = f( )
x + y

1 − xy

x, y ∈ R(xy ≠ 1) and lim
x→ 0

= 2
f(x)

x

f( ) =
1

√3

π

3

f( ) = −
1

√3

π

3

f' (1) = 1

f' (1) = − 1

84. Let 
 be a function satisfying condition 


If 
find 

A. f(x) = 0 only

f :R
→
R

f(x + y3) = f(x) + [f(y)]3
f or allx, y ∈ R. f ′ (0) ≥ 0, f(10).

https://dl.doubtnut.com/l/_5uikU9ocXDMR
https://dl.doubtnut.com/l/_at1xCCdQICzh
https://dl.doubtnut.com/l/_rJZIHeUc9woU


B. f(x) = x only

C. f(x) = 0 or x only

D. f(10) = 10

Answer: C::D

Watch Video Solution

85. Let

Then, g(x) in [0, 2] is

A. continuous for 

B. continuous for 

C. differentiable for all 

D. differentiable for all 

Answer: B::D

f(x) = x3 − x2 + x + 1 and g(x) = {
max f(t), 0 ≤ t ≤ x for 0 ≤ x

3 − x, 1 < x ≤ 2

x ∈ [0, 2] − {1}

x ∈ [0, 2]

x ∈ [0, 2]

x ∈ [0, 2] − {1}

https://dl.doubtnut.com/l/_rJZIHeUc9woU
https://dl.doubtnut.com/l/_z7hLjkZB0hZP


Watch Video Solution

86. If  has real roots . Then ,  is 

A. -2

B. -3

C. -1

D. 0

Answer: B

Watch Video Solution

p' ' (x) α, β, γ [α] + [β] + [γ]

https://dl.doubtnut.com/l/_z7hLjkZB0hZP
https://dl.doubtnut.com/l/_VpQfnuc48eHC
https://dl.doubtnut.com/l/_GexWiIREVLdK


87. In the given figure graph of

, is given. 


 


The minimum number of real roots of equation

, is

A. 5

B. 7

C. 6

D. 4

Answer: C

Watch Video Solution

y = P (x) = ax5 + bx4 + cx3 + dx2 + ex + f

(P ' ' (x))2 + P ' (x). P ' ' ' (x) = 0

https://dl.doubtnut.com/l/_GexWiIREVLdK
https://dl.doubtnut.com/l/_vem7gQ5Qxmkc


88. If  (where ) are the points of discontinuity of the function

g(x) = f(f(f(x))), where `f(x) = (1)/(1-x). Then, The points of discontinuity of

g(x) is

A. x = 0, -1

B. x = 1 only

C. x = 0 only

D. x = 0, 1

Answer: D

Watch Video Solution

α, β α < β

89. If  (where ) are the points of discontinuity of the function

g(x) = f(f(f(x))), where  is any point on XY -

plane. Then, 

The domain of f(g(x)), is

A. 

α, β α < β

f(x) = , and P(a, a2)
1

1 − x

x ∈ R

https://dl.doubtnut.com/l/_vem7gQ5Qxmkc
https://dl.doubtnut.com/l/_U3zpWKttjHmc


B. 

C. 

D. 

Answer: C

Watch Video Solution

x ∈ R − {1}

x ∈ R − {0, 1}

x ∈ R − {0, 1, − 1}

90. If  (where ) are the points of discontinuity of the function 

, where  is any point on

XY - plane. Then, If point  lies on the same side as that of 

with respect to line x + 2y - 3 = 0, then

A. 

B. 

C. 

D. 

α, β α < β

g(x) = f(f(x)) f(x) = , and P(a, a2)
1

1 − x

P(a, a2) (α, β)

a ∈ ( − , 1)
3

2

a ∈ R

a ∈ ( − , 0)
3

2

a ∈ (0, 1)

https://dl.doubtnut.com/l/_U3zpWKttjHmc
https://dl.doubtnut.com/l/_ENxFXAWvrBqG


Answer: A

Watch Video Solution

91. In the following, [x] denotes the greatest integer less than or equal to

x. Match the functions in Column I with the properties Column II. 

Watch Video Solution

Column I Column II

(A) x|x| (p) continuous in (-1, 1)

(B) √|x| (q) differentiable in (-1, 1)

(C) x + [x] (r) strictly increasing (-1, 1)

(D) |x − 1| + |x + 1| (s) not differentiable at least at one point in (-1,

92. Let  (where [.] denotes the greatest

integer function) g(x) = sec x, . 


Match the following statements in Column I with their values in Column II

f(X) = {
[x], −2 ≤ x < 0

|x|, 0 ≤ x ≤ 2

x ∈ R − (2n + 1)π/2

https://dl.doubtnut.com/l/_ENxFXAWvrBqG
https://dl.doubtnut.com/l/_XQLmCDkNduPj
https://dl.doubtnut.com/l/_tK58lv3pSaBg


in the interval . 


View Text Solution

( − , )
3π

2

3π

2
Column I Column II

(A) Lemit of fog exist at (p) −1

(B) Limit of gof doesn't exist at (q) π

(C) Points of discontinuity of fog is/are (r)

(C) Points of differentiability of fog is/are (s) −π

5π
6

93. Suppose a function f(x) satisfies the following conditions 

. 

Match the entries of the following two columns. 

View Text Solution

f(x + y) = , ∀x, y and f' (0) = 1. Also, − 1 < f(x) < 1, ∀
f(x) + f(y)

1 + f(x)f(y)

Column I Column II

(A) f(x) is differentiable over the set (p) R − ( − 1, 0, 1)

(B) f(x) increases in the interval (q) R

(C) Number of the solutions of f(x) = 0 is (r) 0

(D) The value of the limit lim
x→ ∞

[f(x)]
x
is (s) 1

https://dl.doubtnut.com/l/_tK58lv3pSaBg
https://dl.doubtnut.com/l/_HNQ8GIzgNQq8


94. Let

Then, the value of a if possible, so that the function is continuous at x = 0,

is……….

Watch Video Solution

f(x) = {( ,, x < 0), (a,, x = 0), ( ),, x > 0)
1 − cos 4x

x2

√x

√16 + √x − 4

95.  maximum . Total number of

points, where  is non-differentiable,is equal to

Watch Video Solution

f(x) = {4, 1 + x2, x2 − 1) ∀x ∈ R

f(x)

96. Let   being a non negative integer. The value of  for

which the equality  is valid for all  is

Watch Video Solution

f(x) = xn n n

f' (a + b) = f' (a) + f' (b) a. b > 0

https://dl.doubtnut.com/l/_YYeevBa3oUwR
https://dl.doubtnut.com/l/_O2qFQCBaJuK3
https://dl.doubtnut.com/l/_kBLoNfUmpfs9


97. The number of points where  (where [.] denotes

the greatest integer function)  is not continuous is (A) 3 (B) 4

(C) 5 (D) 6

Watch Video Solution

f(x) = [sinx + cos x]

x ∈ (0, 2π)

98. The number of points where  is non-

differentiable in , where 

is..........

View Text Solution

|xf(x)| + |x − 2| − 1∣

x ∈ (0, 3π) f(x) =
∞

∏
k= 1

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

,
1 + 2 cos( )2x

3k

3

99. If is.........

Watch Video Solution

f( ) = , x, y ∈ R, f(1) = f' (1). Then,
xy

2

f(x). f(y)

2

f(3)

f' (3)

https://dl.doubtnut.com/l/_RYicQkmpS9M7
https://dl.doubtnut.com/l/_dhbwOx4ZXvlx
https://dl.doubtnut.com/l/_GaOdRsKtnPcg


100. Let  be a differentiable function satisfying 

, where {.}

denotes the fractional part function and . Then,  is

equal to.......

Watch Video Solution

f :R → R

f(x) = f(y)f(x − y), ∀x, y ∈ R and f' (0) = ∫
4

0
{2x}dx

f' ( − 3) − αeβ |α + β|

101. Let f(x) is a polynomial function and , then find

, where [.] denotes greatest integer function, is........

Watch Video Solution

f(α))
2

+ f' (α))
2

= 0

lim
x→α

[ ]
f(x)

f' (x)

f' (x)

f(x)

102. Let  is a function satisfying 

. On the basis of

above information, answer the following questions If , then

minimum possible number of values of x satisfying , for

 is

h id l i

f :R → R

f(2 − x) = f(2 + x) and f(20 − x) = f(x), ∀x ∈ R

f(0) = 5

f(x) = 5

x ∈ [10, 170]

https://dl.doubtnut.com/l/_uzdJ2LUyzmap
https://dl.doubtnut.com/l/_jJlHjIwniC2a
https://dl.doubtnut.com/l/_Uqipmgblbjnc


Watch Video Solution

103. If  is a differentiable function for all  such that  has

fundamental period 2.  has exactly two solutions in  also 

 lf minimum number of zeros of 

in  is  then k is ......

Watch Video Solution

f(x) x ∈ R f(x)

f(x) = 0 [0, 2],

f(0) ≠ 0 h(x) = f' (x)cos x − f(x)sinx

(0, 99) 120 + k,

104. Discuss the differentiability of

Watch Video Solution

f(x) = maξμm{2 sinx, 1 − cos x} ∀x ∈ (0, π).

105. Discuss the continuity of the function g(x) = [x] + [-x] at integral

values of x.

Watch Video Solution

https://dl.doubtnut.com/l/_Uqipmgblbjnc
https://dl.doubtnut.com/l/_W8I4uBM5Fh6u
https://dl.doubtnut.com/l/_nMipk4rlhJDm
https://dl.doubtnut.com/l/_kUrAZFQVlJ2j


106. If  is continuous at x = 0. Find the

values of A and B. Also, find f(0)

Watch Video Solution

f(x) =
sin 2x + A sinx + B cos x

x3

107. Let  satisfying , then show that f(x) is

differentiable at x = 0.

Watch Video Solution

f :R → R |f(x)| ≤ x2, ∀x ∈ R

108. Show that the function defined by  is

differentiable for every value of x, but the derivative is not continuous for

x =

Watch Video Solution

f(x) = {
x2 sin 1/x, x ≠ 0

0, x = 0

https://dl.doubtnut.com/l/_PntwnGsKWxj6
https://dl.doubtnut.com/l/_bPLkqHcLkZGx
https://dl.doubtnut.com/l/_hdmqwvJ6aMQG


109. If  where I is an integer and [.] represents

the greatest integer function and 

, then 


(a) Draw graphs of f(2x), g(x) and g{g(x)} and discuss their continuity. 

(b) Find the domain and range of these functions. 

(c) Are these functions periodic ? If yes, find their periods.

Watch Video Solution

f(x) = {
x − [x], x ∉ I

1, x ∈ I

g(x) = lim
n→ ∞

{f(x)}
2n

− 1

{f(x)}
2n

+ 1

110. Prove that . (where [.] denotes

greatest integer function) is continuous in .

Watch Video Solution

f(x) = [tanx] + √tanx − [tanx]

[0, )
π

2

111. Determine the values of x for which the following functions fails to be

continuous or differentiable f(x) =
⎧⎪
⎨
⎪⎩

(1 − x), x < 1

(1 − x)(2 − x), 1 ≤ x ≤ 2

(3 − x), x > 2

https://dl.doubtnut.com/l/_8W9o5vsylny0
https://dl.doubtnut.com/l/_5YLwSmP20GX5
https://dl.doubtnut.com/l/_rPcehaTvQSG8


justify your answer.

Watch Video Solution

112. If g(x) is continuous function in  satisfying 

, find g(x).

View Text Solution

[0, ∞)

g(1) = 1. If∫
x

0

2x. g2(t)dt = (∫
x

0

2g(x − t)dt)
2

113. Q. f={ ,  

 where a and b are

non-negative real numbers. Determine the composite function . If 

 is continuous for all real x, determine the values of a and b,

Further for these values of a and b, is  differentiable at x=0? Justify

your answer.

Watch Video Solution

(x + a if x < 0) (x − 11 if x ≥ 0)

g(x) = {(x + 1 if x < 0), (x − 1)
2

if x < 0)

gof

(gof)(x)

gof

https://dl.doubtnut.com/l/_rPcehaTvQSG8
https://dl.doubtnut.com/l/_UuZd1IS7lBJX
https://dl.doubtnut.com/l/_bwOOWjlRfZ6F


114. If a function  is an odd function such that, 

 for  and the left-hand derivative at 

is , then find the left-hand derivative at .

Watch Video Solution

f : [ − 2a, 2a] → R

f(x) = f(2a − x) x ∈ [a, 2a] x = a

0 x = − a

115. Discuss the continuity of f(x) in [0, 2], where

 where [.] denotes the greatest

integral function.

Watch Video Solution

f(x) = {
[cos πx], x ≤ 1

|2x − 3|[x − 2], x > 1

116. Let  be a differentiable function such that 

. 


 increases for

Watch Video Solution

f :R → R

f(x) = x2 + ∫
x

0
e− tf(x − t)dt

f(x)

https://dl.doubtnut.com/l/_MdjXJHRSuCxc
https://dl.doubtnut.com/l/_ULGf3jwZJzD1
https://dl.doubtnut.com/l/_vkUmEY4oXCu6
https://dl.doubtnut.com/l/_1czDBIL3X4Jw


117. Let  satisfies the functional equation 

. If f'(1) = e, determine

f(x).

View Text Solution

f :R+ → R

f(xy) = exy−x−y{eyf(x) + exf(y)}, ∀x, y ∈ R+

118. Let f is a differentiable function such that

, find f(x).

Watch Video Solution

f' (x) = f(x) + ∫
2

0

f(x)dx, f(0) =
4 − e2

3

119. A function 
 satisfies the following property:


Show that the function is continuous for all values

of 
if its is continuous at 

Watch Video Solution

f(x)

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

x x = 1.

https://dl.doubtnut.com/l/_1czDBIL3X4Jw
https://dl.doubtnut.com/l/_jvNao33vlhON
https://dl.doubtnut.com/l/_1HJDcsHab1Gv


120. Let  for all real x and y. If f'(0) exists and

equals-1 and f(0)=1, find f(2)

Watch Video Solution

f( ) =
x + y

2

f(x) + f(y)

2

121. Let 

Verify conntinuity of g(x), for all 

View Text Solution

f(x) = 1 + 4x − x2, ∀x ∈ R

g(x) = max {f(t), x ≤ t ≤ (x + 1), 0 ≤ x < 3 min {(x + 3), 3 ≤ x ≤ 5}

x ∈ [0, 5]

122. Let

Discuss the continuity and differentiability of g(x) in 

View Text Solution

f(x) = x3 − 8x3 + 22x2 − 24x and g(x) = {
min f(x), x ≤ t ≤ x + 1

x − 10, x ≥ 1

[ − 1, ∞)

https://dl.doubtnut.com/l/_kd9rLxlVjF66
https://dl.doubtnut.com/l/_NkMHDOY6yCTg
https://dl.doubtnut.com/l/_EMsH0DSnCP61


123. Let ,where f is such that  for 

 and  for .Then g(2) satisfies the

inequality

Watch Video Solution

g(x) = ∫
x

0
f(t). dt ≤ f(t) ≤ 1

1

2

t ∈ [0, 1] 0 ≤ f(t) ≤
1
2

t ∈ [1, 2]

124. Let f be a one-one function such that

. Prove that  is constant.

Watch Video Solution

f(x). f(y) + 2 = f(x) + f(y) + f(xy), ∀x, y ∈ R − {0} and f(0) = 1, f'

3(∫f(x)dx) − x(f(x) + 2)

125. Let , such that f'(0) = 1 and 

. Find f(x).

View Text Solution

f :R → R

f(x + 2y) = f(x) + f(2y) + ex+ 2y(x + 2y) − x. ex − 2y. e2y + 4xy, ∀x, y

https://dl.doubtnut.com/l/_x2n0LxzlYMek
https://dl.doubtnut.com/l/_cqJ5IS7WDFVp
https://dl.doubtnut.com/l/_dShMmj01Hhky
https://dl.doubtnut.com/l/_gXBoeFwzB5tg


126. Let f be a function such that

. where 

. Find the value of 

View Text Solution

f(xy) = f(x). f(y), ∀y ∈ R and R(1 + x) = 1 + x(1 + g(x))

lim
x→ 0

g(x) = 0 ∫
2

1
. dx

f(x)

f' (x)

1

1 + x2

127. If  is such that 

, prove that 

View Text Solution

f(x) = ax2 + bx + c

|f(0)| ≤ 1, |f(1)| ≤ 1 and |f( − 1)| ≤ 1

|f(x)| ≤ 5/4, ∀x ∈ [ − 1, 1]

128. Let  be a continuous function

such that  for all 

. Then, find the least positive

integral value of 'a' for which the equation  has both

roots lying between p and q, where .

View Text Solution

α + β = 1, 2α2 + 2β2 = 1 and f(x)

f(2 + x) + f(x) = 2

x ∈ [0, 2] and p = ∫
4

0
f(x)dx − 4, q =

α

β

ax2 − bx + c = 0

a, b, c ∈ N

https://dl.doubtnut.com/l/_gXBoeFwzB5tg
https://dl.doubtnut.com/l/_jXFMv8LMYZHx
https://dl.doubtnut.com/l/_57F4UeW1nAqQ


Exercise For Session 1

129. Prove that the function

, where a + 2b = 2 and 

 always has a root in 

Watch Video Solution

f(x) = a√x − 1 + b√2x − 1 − √2x2 − 3x + 1

a, b ∈ R (1, 5) ∀b ∈ R

130. Let . prove that a function  is differentiable at  if

and only if there is a function  which is continuous at  and

satisfies 

Watch Video Solution

α ∈ R f :R − R α

g :R − R α

f(x) − f(α) = g(x)(x − α), ∀x ∈ R.

1. If function  is continuous function at x = 0,

then f(0) is equal to

f(x) =
√1 + x − 3√1 + x

x

https://dl.doubtnut.com/l/_57F4UeW1nAqQ
https://dl.doubtnut.com/l/_rsNgTTGG3NnL
https://dl.doubtnut.com/l/_2rM1ap26ki4b
https://dl.doubtnut.com/l/_zlI8JxxoAIDT


A. 2

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

4

1

6

1

3

2. If  then

A. 

B. 

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

D. f(x) is continuous at x = 0

Answer: C

Watch Video Solution

f(x) = {
, x ≠ 0

0, x = 0

1

e1 /x

lim
x→ 0 −

f(x) = 0

lim
x→ 0 +

f(x) = 1

https://dl.doubtnut.com/l/_zlI8JxxoAIDT
https://dl.doubtnut.com/l/_E7C8275QXk23


Watch Video Solution

3. If  is continuous at x = 2, then a is

equal to

A. 0

B. 1

C. -1

D. 2

Answer: A

Watch Video Solution

f(x) = {
, x ≠ 2

        2, x = 2

x2 − ( a+ 2 ) x+ 2a

x− 2

4. If  is continuous at x = 0, then

k is equal to

A. 2a + b

f(x) = {
, x ≠ 0

          k, x = 0

log ( 1 + 2ax ) − log ( 1 − bx )

x

https://dl.doubtnut.com/l/_E7C8275QXk23
https://dl.doubtnut.com/l/_y1nYy3wlilCo
https://dl.doubtnut.com/l/_ZLdovBA3ltFU


B. 2a - b

C. b - 2a

D. a + b

Answer: A

Watch Video Solution

5. If  and f is continuous at x = 2, where 

 denotes greatest integer function, then  is

A. -1

B. 0

C. 1

D. 2

Answer: A

Watch Video Solution

f(x) = {
[x] + [ − x], x ≠ 2

   λ, x = 2

[ ⋅ ] λ

https://dl.doubtnut.com/l/_ZLdovBA3ltFU
https://dl.doubtnut.com/l/_jHm1qgogtaiK


Exercise For Session 2

1. Let . If f is continuous on 

, then find the values of a and b.

Watch Video Solution

f(x) =

⎧⎪
⎪
⎨
⎪
⎪⎩

−2 sinx for −π ≤ x ≤ −

a sinx + b for − < x <

cos x for ≤ x ≤ π

π

2
π

2
π

2
π

2

[ − π, π)

2. 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

3. Discuss the continuity of 'f' in [0, 2], where

, where [x] is greastest integer notf(x) = {
|4x − 5|[x] for x > 1

[cos πx] for x ≤ 1

https://dl.doubtnut.com/l/_jHm1qgogtaiK
https://dl.doubtnut.com/l/_t6GaoHnu0sdT
https://dl.doubtnut.com/l/_USelcw0WYnS1
https://dl.doubtnut.com/l/_iV8BxJ0xrfSH


greater than x.

Watch Video Solution

4. Let  


Statement I f(x) is continuous at all x if . Because 


Statement II Polynomial function is always continuous.

A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement are correct but Statement II is not

the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

Ax − B x ≤ 1

2x2 + 3Ax + B x ∈ ( − 1, 1]

4 x > 1

A = , B = −
3

4

1

4

https://dl.doubtnut.com/l/_iV8BxJ0xrfSH
https://dl.doubtnut.com/l/_857LhitM9NIg


Exercise For Session 3

1. which of the following function(s) not defined at  has/have

removable discontinuity at .

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

x = 0

x = 0

f(x) =
1

1 + 2cot x

f(x) = cos( )
(|sinx|)

x

f(x) = x sin
π

x

f(x) =
1

In|x|

2. Function whose jump (non-negative difference of  ) of

discontinuity is greater than or equal to one. is/are

LHL and RHL

https://dl.doubtnut.com/l/_857LhitM9NIg
https://dl.doubtnut.com/l/_bNYKes6IExLj
https://dl.doubtnut.com/l/_NLsbhwVuBFKL


A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

, x < 0

, x > 0

(e1 /x + 1 )

e1 /x − 1

( 1 − cos x )
x

g(x) =
⎧⎪
⎨
⎪⎩

, x > 0

, < x < 1

(x1 / 3 − 1 )

x1 / 2 − 1

In x
( x− 1 )

1
2

u(x) =
⎧⎪
⎨
⎪⎩

, x ∈ (0, ]

, x < 0

sin − 1 2x

tan − 1 3x

1
2

| sin x |
x

v(x) = {
log3(x + 2), x > 2

log1 / 2(x
2 + 5), x < 2

3. Consider the piecewise defined function

 choose the answer which best

describes the continuity of this function.

A. the function is unbounded and therefore cannot be continuous

B. the function is right continuous at x = 0

f(x) =
⎧⎪
⎨
⎪⎩

√−x if x < 0

0 if 0 ≤ x ≤ 4

x − 4 if x > 4

https://dl.doubtnut.com/l/_NLsbhwVuBFKL
https://dl.doubtnut.com/l/_zMKZ1JbjLtkK


C. the function has a removable discontinuity at 0 and 4, but is

continuous on the rest of the real line.

D. the function is continuous on the entire real line

Answer: D

Watch Video Solution

4. If , where sgn () is the signum

function, then f(x)

A. is continuous over its domain

B. has a missing point discontinuity

C. has isolated point discontinuity

D. has irremovable discontinuity

Answer: C

Watch Video Solution

f(x) = sgn(cos 2x − 2 sinx + 3)

https://dl.doubtnut.com/l/_zMKZ1JbjLtkK
https://dl.doubtnut.com/l/_sDsvfBjmairQ


Exercise For Session 4

5. If 
 , then which

of the following holds?
 
is continuous
at 
 
has an
 irremovable

discontinuity at 
 
 has a removable
 discontinuity at 

None of these

A. h is continuous at 

B. h has an irremovable discontinuity at 

C. h has a removable discontinuity at 

D. 

Answer: A::C::D

Watch Video Solution

f(x) = { , x ≤ , x >
2 cos x, s ∈ 2x

(π − 2x)2

π

2
e− cot x − 1

8x − 4π

π

2

f x = π/2 f

x = π/2 f x = π/2

x = π/2

x = π/2

x = π/2

f( ) = g( )
π +

2
π −

2

https://dl.doubtnut.com/l/_sDsvfBjmairQ
https://dl.doubtnut.com/l/_gDZiq5Kfhm5n


1. If , then  is discontinuous at x =

A. 2

B. 

C. 

D. 6, 11

Answer: A::B::C

Watch Video Solution

f(x) =
1

x2 − 17x + 66
f( )

2

x − 2

7
3

24
11

2. Let  be a continuous function on  such that

 Then the value of  is

A. not unique

B. 1

C. data sufficient to find f(0)

f R

f( ) = +
1

4n
sin en

en
2

n2

n2 + 1
f(0)

https://dl.doubtnut.com/l/_7CZq6K48SLdt
https://dl.doubtnut.com/l/_xhjoC1h4SRzr


D. data insufficient to find f(0)

Answer: B::C

Watch Video Solution

3.  is continuous at  then which of the following are always

true ?

A. 

B. f(x) is non coninuous at x = 1

C.  is continuous x = 0

D. 

Answer: C::D

Watch Video Solution

f(x) x = 0

lim
x→ 0

f(x) = 0

g(x) = x2f(x)

lim
x→ 0 +

(f(x) − f(0)) = 0

https://dl.doubtnut.com/l/_xhjoC1h4SRzr
https://dl.doubtnut.com/l/_oAFaAPzamBMv


4. If  ; where [x] is the greatest integer

function of ,then  is continuous at :

A. x = 0

B. x = 1

C. x = 2

D. None of these

Answer: B::C

Watch Video Solution

f(x) = cos[ ]cos( (x − 1))
π

x

π

2

x f(x)

5. Let  then (where

[.]denotest greatest integer funtion)

A.  exists, but g(x) is not continuous at x = 1

B.  does not exist and f(x) is not continuous at x = 1

C. gof is continuous for all x.

f(x) = [x] and g(x) = {0, x ∈ Zx2, x ∈ R − Z

lim
x→ 1

g(x)

lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_AIAixdJrtXrq
https://dl.doubtnut.com/l/_zgD1AulIUkn9


D. fog is continuous for all x.

Answer: A::B::C

Watch Video Solution

6. Let  then

A. 

B. 

C. 

D. f is continuous at x = 0

Answer: A

Watch Video Solution

f(x) = {
a sin2n x for x ≥ 0 and n → ∞

b cos2m x − 1 for x < 0 and m → ∞

f(0− ) ≠ f(0+ )

f(0+ ) ≠ f(0)

f(0− ) = f(0)

7. Consider  thenf(x) = lim
n→ ∞

for x > 0, x ≠ 1, f(1) = 0
xn − sinxn

xn + sinxn

https://dl.doubtnut.com/l/_zgD1AulIUkn9
https://dl.doubtnut.com/l/_UgfuB5VTJOO5
https://dl.doubtnut.com/l/_sX4Fak9aV2BQ


Exercise For Session 5

A. f is continuous at x = 1

B. f has a finite discontinuity at x = 1

C. f has an infinite or oscillatory discontinuity at x = 1

D. f has a removal type of discontinuity at x = 1

Answer: B

Watch Video Solution

1. Examine the continuity at  of the sum function of the infinite

series:


Watch Video Solution

x = 0

+ + + ........................∞
x

1 + x

x

(x + 1)(2x + 1)

x

(2x + 1)(3x + 1)

https://dl.doubtnut.com/l/_sX4Fak9aV2BQ
https://dl.doubtnut.com/l/_YI2jcRtvDcuT


Exercise For Session 6

2. Let

. Discuss the continuity of 

Watch Video Solution

yn(x) = x2 + + + ...... and y(x) = lim
n→ ∞

x2

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)
n− 1

yn(x)(n = 1, 2, 3.... n) and y(x)at x = 0

1. If a function f(x) is defined as  then

A. f(x) is differentiable at x = 0 and x = 1

B. f(x) is differentiable at x = 0 but not at x = 1

C. f(x) is not differentiable at x = 1 but not at x = 0

D. f(x) is not differentiable at x = 0 and x = 1

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−x, x < 0

x2, 0 ≤ x ≤ 1

x2 − x + 1, x > 1

https://dl.doubtnut.com/l/_0x3vGuo3PZaZ
https://dl.doubtnut.com/l/_64UpQlwGKqAV


2. If sgn (x), then

A. f is differentiable at x = 0

B. f is continuous but not differentiable at x = 0

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) = x3

f' (0− ) = 1

3. Which one of the following functions is continuous everywhere in its

domain but has atleast one point where it is not differentiable ?

A. 

B. 

f(x) = x1 / 3

f(x) =
|x|

x

https://dl.doubtnut.com/l/_64UpQlwGKqAV
https://dl.doubtnut.com/l/_krJw94Pl9B8O
https://dl.doubtnut.com/l/_2ceYgIhwL8pX


C. 

D. f(x) = tan x

Answer: A

Watch Video Solution

f(x) = e−x

4. If , where {x} denotes the

fractional part function, then

A. f is continuous and differentiable at x = 0

B. f is continuous but not differentiable at x = 0

C. f is continuous and differentiable at x = 2

D. None of these

Answer: D

Watch Video Solution

f(x) = {
x + {x} + x sin{x}, for x ≠ 0

0, for x = 0

https://dl.doubtnut.com/l/_2ceYgIhwL8pX
https://dl.doubtnut.com/l/_yQ1poxkbSmbE
https://dl.doubtnut.com/l/_itWUsEfBrHC5


Exercise For Session 7

5. If , then at x = 0 f(x) is

A. differentiable

B. not differentiable

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
⎧
⎨⎩

x( ), x ≠ 0

      0, x = 0

e1 /x −e− 1 /x

e1 /x +e1 /x

f' (0+ ) = − 1

f' (0− ) = 1

1. Number of points of non-differerentiable of

 Where [.] denotes the

greatest integer function is

A. f(x) is discontinuous at 

f(x) = sinπ(x − [x])in ( − π/2, [π/2).

x = { − 1, 0, 1}

https://dl.doubtnut.com/l/_itWUsEfBrHC5
https://dl.doubtnut.com/l/_xhETwMzPA7x3


B. f(x) is differentiable for 

C. f(x) is differentiable for 

D. None of these

Answer: C

Watch Video Solution

x ∈ ( − , ) − {0}
π

2

π

2

x ∈ ( − , ) − { − 1, 0, 1}
π

2

π

2

2.  and g(x)=sinx. Find 

A. h(x) is continuous for 

B. h(x) is differentiable for 

C. h(x) is differentiable for 

D. h(x) is differentiable for )-{0}`

Answer: C

Watch Video Solution

f(x) = {
x − 1, −1 ≤ x0

x2, 0 < x ≤ 1

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

x ∈ [ − 1, 1]

x ∈ [ − 1, 1]

x ∈ [ − 1, 1] − {0}

x ∈ ( − 1,

https://dl.doubtnut.com/l/_xhETwMzPA7x3
https://dl.doubtnut.com/l/_z2TNy4LQ1ucu


3. If , where [] denotes the greatest

integer function, then

A. f(x) is continuous for all 

B. f(x) is differentiable for all 

C. f(X) is differentiable for all 

D. None of these

Answer: C

Watch Video Solution

f(x) = {
∣∣1 − 4x2∣∣, 0 ≤ x < 1

[x2 − 2x], 1 ≤ x < 2

x ∈ [0, 2)

x ∈ [0, 2) − {1}

x ∈ [0, 2) − { , 1}
1

2

4. Let , then

A. f(x) is continuous but not differentiable for all 

B. f(x) is continuous and differentiable for all 

f(x) = ∫
1

0

|x − t|dt

x ∈ R

x ∈ R

https://dl.doubtnut.com/l/_z2TNy4LQ1ucu
https://dl.doubtnut.com/l/_Ow0Uk51Aavph
https://dl.doubtnut.com/l/_3NCJpg7MwaIp


C. f(x) is continuous for  is differentiable for

D. None of these

Answer: B

Watch Video Solution

x ∈ R − { } and f(x)
1

2

x ∈ R − { , }
1

4

1

2

5. Let 
 be a function such that 
 for all 


 for all 
 where 
 is continuous

and 
Then find 

A. 6

B. 9

C. 8

D. None of these

Answer: B

f f(x + y) = f(x) + f(y)

xandyandf(x) = (2x2 + 3x)g(x) x, g(x)

g(0) = 3. f ′ (x).

https://dl.doubtnut.com/l/_3NCJpg7MwaIp
https://dl.doubtnut.com/l/_3RLrPjwoe3rD


Watch Video Solution

6. If a function g(x) which has derivaties g'(x) for every real x and which

satisfies the following equation  for all x

and y and g'(0) = 2, then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

g(x + y) = eyg(x) + exg(x)

{g' (x) − g(x)}

ex

ex
2

3

ex
1

2

2ex

7. Let  be a function satisfying 

 Then, 

f :R → R

f( ) = , ∀x, y ∈ R and f(1) = f' (1) = ≠ 0.
xy

2

f(x) ⋅ f(y)

2

https://dl.doubtnut.com/l/_3RLrPjwoe3rD
https://dl.doubtnut.com/l/_IkqEigDDtrDf
https://dl.doubtnut.com/l/_TcAFjpbEp2zr


 is (for all non-zero real values of ) a.) constant b.) can't

be discussed c.) 

A. constant

B. can't be discussed

C. x

D. 

Answer: A

Watch Video Solution

f(x) + f(1 − x) x

xd. )
1

x

1

x

8. Let  satisfying .Let

 be differentiable on , then determine .

A. even function

B. neither even nor odd function

C. either zero or odd function

f :R → R f( ) = (k ≠ 0, 2)
x + y

k

f(x) + f(y)

k

f(x) R and f' (0) = a f(x)

https://dl.doubtnut.com/l/_TcAFjpbEp2zr
https://dl.doubtnut.com/l/_Ga44tc8uSCQc


D. either zero or even function

Answer: C

Watch Video Solution

9. If  for all

, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) + f(y) = f( )
x + y

1 − xy

x, y ∈ R(xy ≠ 1) and lim
x→ 0

= 2
f(x)

x

2 tan− 1 x

tan− 1 x
1

2

tan− 1 x
π

2

2π tan− 1 x

https://dl.doubtnut.com/l/_Ga44tc8uSCQc
https://dl.doubtnut.com/l/_CiAqhIB5nv8V


Exercise Single Option Correct Type Questions

10. Let

Then, g(x) is

A. differentiable for all 

B. differentiable for all 

C. differentiable for all 

D. differentiable for all 

Answer: C

Watch Video Solution

f(x) = sinx and c g(x) = {
max {f(t),0 ≤ x ≤ π} for 0 ≤ x ≤ π

, for x > π
1 − cos x

2

x ∈ R

x ∈ R − {π}

x ∈ (0, ∞)

x ∈ (0, ∞) − {π}

1. If , where [x] denotes the greatest integer

function, then

f(x) = {
sin , x < 1

[x], x ≥ 1

πx

2

https://dl.doubtnut.com/l/_EwdWEKlyAu99
https://dl.doubtnut.com/l/_G1xPzWLuTeXA


A. f(x) is continuous at x = 1

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

C. 

D. 

Answer: A

Watch Video Solution

f(1+ ) = 0

f(1− ) = − 1

2. Consider  Then, f(0) so that

f(x) is continuous at x = 0, is

A. log 4

B. log 2

C. (log 4) (log 2)

D. None of these

Answer: C

f(x) = {
, x > 0

ex sinx + πx + k log 4, x < 0

8x − 4x − 2x + 1

x2

https://dl.doubtnut.com/l/_G1xPzWLuTeXA
https://dl.doubtnut.com/l/_3BZJPO3M2Ymz


Watch Video Solution

3. Let  If f is continuous at x = 0,

then (a + b + c + d) is

A. 5

B. -5

C. log 3 - 5

D. 5 - log 3

Answer: C

Watch Video Solution

f(x) =

⎧⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪⎩

, x < 0

3, x = 0

[1 + ( )]
1 /x

, x > 0

a ( 1 −x sin x ) + b cos x+ 5

x2

cx+dx
3

x2

4. `f(x)={cos^(-1){cotx),xpi/2 [dot]

{dot}`
 represents the fractional

where

representsthegreatestfunction and

https://dl.doubtnut.com/l/_3BZJPO3M2Ymz
https://dl.doubtnut.com/l/_o3wamnMA2z71
https://dl.doubtnut.com/l/_GCJfhE5Dn7B5


part function. Find the jump of discontinuity.

A. 1

B. 

C. 

D. 2

Answer: C

Watch Video Solution

π/2

− 1
π

2

5. Let 
 be a continuous function. Then prove that 

for at least one 

A. atleast one 

B. atleast one 

C. atleast one 

D. can't be discussed

f : [0, 1]
−−→
0, 1 f(x) = x

0 ≤ x ≤ 1.

x ∈ [0, 1]

x ∈ [1, 2]

x ∈ [ − 1, 0]

https://dl.doubtnut.com/l/_GCJfhE5Dn7B5
https://dl.doubtnut.com/l/_PeUFWWWw60dK


Answer: A

Watch Video Solution

6. If , then (fog)(x) is discontinuous at

A. x = 3 only

B. x = 2 only

C. x = 2 and 3 only

D. x = 1 only

Answer: C

Watch Video Solution

f(x) = and g(x) =
x + 1

x − 1

1

x − 2

7. Let

, then  is

yn(x) = x2 + + + ... + and g(x) = li
n→

x2

(1 + x2)

x2

(1 + x2)
2

x2

(1 + x2)
n− 1

yn(x), n = 1, 2, 3, ..., n and y(x)

https://dl.doubtnut.com/l/_PeUFWWWw60dK
https://dl.doubtnut.com/l/_LhXTDIHcSmz0
https://dl.doubtnut.com/l/_Bkkmk4pKWPtQ


A. continuous for 

B. continuous for 

C. continuous for 

D. data unsufficient

Answer: B

Watch Video Solution

x ∈ R

x ∈ R − {0}

x ∈ R − {1}

8. If  

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

A. 

B. 

C. 2

D. -2

Answer: B

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.

−1

√2

1

√2

https://dl.doubtnut.com/l/_Bkkmk4pKWPtQ
https://dl.doubtnut.com/l/_BtBPVFw1FA9H


Watch Video Solution

9. Let , where {.} is

fractional part of x, then

A. 

B. 

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

D. None of the above

Answer: B

Watch Video Solution

f(x) = { , x ≠ 0
− sin − 1 (1 − {x } 2 ) . sin − 1 ( 1 − {x } )π

2

√2( {x } + {x } 3 )

f(0+ ) = −
π

2

f(0− ) =
π

4√2

10. Let , then number of points,

where f(x) is not differentiable, is/are

f(x) =

⎧⎪
⎨
⎪⎩

sgn(x) + x, −∞ < x < 0

−1 + sinx, 0 ≤ x ≤ π/2

cos x, π/2 ≤ x < ∞

https://dl.doubtnut.com/l/_BtBPVFw1FA9H
https://dl.doubtnut.com/l/_5g6ASHtj8ETE
https://dl.doubtnut.com/l/_EB8Q49cNPbBo


A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

11. Let  If f(x) is continuous and

differentiable at any point, then values of a and b are

A. 

B. 

C. 

D. None of these

Answer: A

f(x) = {
for |x| > 1

ax2 + b for |x| < 1

1

|x |

,
−1

2

3

2

,
1

2

−3

2

,
1

2

3

2

https://dl.doubtnut.com/l/_EB8Q49cNPbBo
https://dl.doubtnut.com/l/_j5p38bg0LRZh


Watch Video Solution

12. If , then A and B, so that f(x) is

differentiabl at x = 1, are

A. 

B. 

C. 2, 3

D. 

Answer: C

Watch Video Solution

f(x) = {
A + Bx2, x < 1

3Ax − B + 2, x ≥ 1

−2, 3

2, − 3

−2, − 3

13. If , then

A. 

B. 

f(x) = {
|x − 1|([x] − x), x ≠ 1

0, x = 1

f' (1+ ) = 0

f' (1− ) = 0

https://dl.doubtnut.com/l/_j5p38bg0LRZh
https://dl.doubtnut.com/l/_aFCYzxE0tKge
https://dl.doubtnut.com/l/_52uRNXFr1Vr6


C. 

D. f(x) is differentiable at x = 1

Answer: A

Watch Video Solution

f' (1− ) = − 1

14. If , where [.] and {.} denotes greatest

integer and fractional part of x, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = {
[cos πx], x ≤ 1

2{x} − 1, x > 1

f' (1− ) = 2

f' (1+ ) = 2

f' (1− ) = − 2

f' (1+ ) = 0

https://dl.doubtnut.com/l/_52uRNXFr1Vr6
https://dl.doubtnut.com/l/_bzK3sivssjlP
https://dl.doubtnut.com/l/_qVRKR9DamOtk


15. If , then  is

A. 

B. 

C. 

D. g(x) is not continuous at x = 0

Answer: A

Watch Video Solution

f(x) = {
x − 3, x < 0

x2 − 3x + 2, x ≥ 0
g(x) = f(|x|)

g' (0+ ) = − 3

g' (0− ) = − 3

g' (0+ ) = g' (0− )

16. If , where [.] and {.} denotes

greatest integerd and fractional part of x respectively, then the number

of points, which is not differentiable, is

A. 3

B. 4

f(x) =
⎧⎪
⎨
⎪⎩

{x + }[sinπx], 0 ≤ x < 1

[2x]sgn(x − ), 1 ≤ x ≤ 2

1
3

4
3

https://dl.doubtnut.com/l/_qVRKR9DamOtk
https://dl.doubtnut.com/l/_TyXrt8u3Yvmj


C. 5

D. 6

Answer: C

Watch Video Solution

17. Let f be differentiable function satisfying

. If f'(1) = 1, then f(x) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f( ) = f(x) − f(y)for allx, y > 0
x

y

2 loge x

3 loge x

loge x

loge x
1

2

https://dl.doubtnut.com/l/_TyXrt8u3Yvmj
https://dl.doubtnut.com/l/_iJdmTnGjKrO4
https://dl.doubtnut.com/l/_ca6FX27V1GYZ


18. Let  for all x and y. If f'(0) exists

and , then  is

A. -1

B. 0

C. 1

D. 2

Answer: C

Watch Video Solution

f(x + y) = f(x) + f(y) − 2xy − 1

f' (0) = − sinα f{f' (0)}

19. A derivable function  satisfies the condition 

. If g denotes the

derivative of f, then the value of the sum  is

A. 5050

B. 5510

f :R+ → R

f(x) − f(y) ≥ log( ) + x − y, ∀x, y ∈ R+x

y
100

∑
n= 1

g( )
1

n

https://dl.doubtnut.com/l/_ca6FX27V1GYZ
https://dl.doubtnut.com/l/_7YRpGP4Qj06t


C. 5150

D. 1550

Answer: C

Watch Video Solution

20. If , then f(x) is, (given f(0) = 0)

A. an even function

B. an odd function

C. neither even nor odd function

D. can't say

Answer: B

Watch Video Solution

= e−xf(x) + exf( − x)
d(f(x))

dx

https://dl.doubtnut.com/l/_7YRpGP4Qj06t
https://dl.doubtnut.com/l/_isrdEBg44sfS


21. Let  be a continuous function such that 

. If , then , is equal to

A. 216

B. 219

C. 222

D. 225

Answer: B

Watch Video Solution

f : (0, ∞) → R

f(x) = ∫
x

0

tf(t)dt f(x2) = x4 + x5
12

∑
r= 1

f(r2)

22. For let  if x is irrational where

 are relatively prime integers 0 then which one does not hold

good?

A. h(x) is discontinuous for all x in 

B. h(x) is continuous for each irrational in 

h(x) = { if x = and 0
1

q

p

q

p&q > 0

(0, ∞)

(0, ∞)

https://dl.doubtnut.com/l/_kesKyGSuc0P5
https://dl.doubtnut.com/l/_zlorzMkQK4vm


C. h(x) is discontinuous for each rational in 

D. h(x) is not derivable for all x in 

Answer: B

Watch Video Solution

(0, ∞)

(0, ∞)

23. Let , where g and h are continuous functions on the

open interval (a, b). Which of the following statements is true for

 ?

A. f is continuous at all x for which 

B. f is continuous at all x for which g(x) = 0

C. f is continuous at all x for which 

D. f is continuous at all x for which 

Answer: D

Watch Video Solution

f(x) =
g(x)

h(x)

a < x < b

x ≠ 0

g(x) ≠ 0

h(x) ≠ 0

https://dl.doubtnut.com/l/_zlorzMkQK4vm
https://dl.doubtnut.com/l/_C2Zlce0Sseei


24. 

A. h is continuous at 

B. h has an irremovable discontinuity at 

C. h has a removable discontinuity at 

D. 

Answer: B

Watch Video Solution

f(x) = ; g(x) =
cos x − sin 2x

(π − 2x)2

e− cos x − 1

8x − 4π

x = π/2

x = π/2

x = π/2

f( ) = g( )
π +

2
π −

2

25. If  is continuous at x = 0, then

A. 

B. 

C. 

D. 

f(x) = , x ≠ 0
x − ex + cos 2x

x2

f(0) =
5

2

[f(0)] = − 2

{f(0)} = − 0.5

[f(0)]. {f(0)} = − 1.5

https://dl.doubtnut.com/l/_C2Zlce0Sseei
https://dl.doubtnut.com/l/_GjUrWzGkG99Y
https://dl.doubtnut.com/l/_pbX5m9coPdaz


Answer: D

Watch Video Solution

26. Consider the function , where {x}

denotes the fractional part function. Which one of the following

statements is not correct ?

A.  exists

B. 

C. f(x) is continuous in [0, 2]

D. Rolle's theorem is not applicable to f(x) in [0, 2]

Answer: C

Watch Video Solution

f(x) = [
x{x} + 1, if 0 ≤ x < 1

2 − {x}, if 1 ≤ x ≤ 2

lim
x→ 1

f(x)

f(0) ≠ f(2)

https://dl.doubtnut.com/l/_pbX5m9coPdaz
https://dl.doubtnut.com/l/_jzrgSxS7YJ9x


27. Let ,then

A.  is continuous at x = 2

B.  is continuous at x = 2

C.  is discontinuous

D. f has a removable discontinuity at x = 2

Answer: C

View Text Solution

f(x) =
⎡
⎢
⎣

, if x > 2

, if x < 2

2x + 23 − x − 6

√2 − x − 21 − x

x2 − 4

x− √3x− 2

f(2) = 8 ⇒ f

f(2) = 16 ⇒ f

f(2− ) ≠ f(2+ ) ⇒ f

28. Let [x] denote the integral part of . Let 

 be any continuous function with  then the function

 :

A. has finitely many discontinuities

B. is discontinuous at some x = c

x ∈ R and g(x) = x − [x]

f(x) f(0) = f(1)

h(x) = f(g(x)

https://dl.doubtnut.com/l/_YtCyoA2ATZUr
https://dl.doubtnut.com/l/_gAegQNKlLES4


C. is continuous on R

D. is a constant function

Answer: C

Watch Video Solution

29. Let f be a differentiable function on the open interval(a, b). Which of

the following statements must be true? (i) f is continuous on the closed

interval [a,b],(ii) f is bounded on the open interval (a,b)

A. Only I and II

B. Only I and III

C. Only II and III

D. Only III

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gAegQNKlLES4
https://dl.doubtnut.com/l/_SHxYMCk0RSCA


30. Number of points where the function

 is not differentiable, is:

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

f(x) = (x2 − 1)∣∣x
2 − x − 2∣∣ + sin(|x|)

31. Consider function .  Then the

incorrect statement is

A. it is continuous at the origin

B. it is not derivable at the origin

f :R − { − 1, 1} → R f(x) =
x

1 − |x|

https://dl.doubtnut.com/l/_SHxYMCk0RSCA
https://dl.doubtnut.com/l/_0TDFScqIg7O3
https://dl.doubtnut.com/l/_20HpK0IgQ05Q


C. the range of the function is R

D. f is continuous and derivable in its domain

Answer: B

Watch Video Solution

32. If the functions  and  are such that  is

continuous at  and  and  is discontinuous at 

but  is continuous at . where,  and  are non-

constant functions (a)  extremum of  and  is an

extremum  (b)  may not be extremum  and  is an

extermum of  (c)  is an extremum of and  may not

be an extremum  (d) not of the above

A.  is a extremum of f(x) and x = a is an extremum of g(x)

B.  may not be an extremum of f(x) and x = a is an extremum of

g(x)

f :R → R g :R → R f(x)

x = α f(α) = a g(x) x = a

g(f(x)) x = α f(x) g(x)

x = α f(x) x = α

g(x) x = α f(x) x = α

g(x) x = α f(x) x = α

g(x)

x = α

x = α

https://dl.doubtnut.com/l/_20HpK0IgQ05Q
https://dl.doubtnut.com/l/_zO7zoccbc461


C.  is an extremum of f(x) and x = a may not be an extremum of

g(x)

D. None of the above

Answer: C

Watch Video Solution

x = α

33. The total number of points of non-differentiability of

 is

A. 8

B. 9

C. 10

D. 11

Answer: D

Watch Video Solution

f(x) = min [|sinx|, |cos x|, ]in(0, 2π)
1

4

https://dl.doubtnut.com/l/_zO7zoccbc461
https://dl.doubtnut.com/l/_OkJdKtgmwsTm


34. The function  is discontinuous at (where  is the

greatest integer less than or equal to ), is discontinuous at

A. all integers

B. all integers except 0 and 1

C. all integers except 0

D. all integers except 1

Answer: D

Watch Video Solution

f(x) = [x]2 − [x2] [γ]

γ

35. The function  is not

differentiable at

A. -1

B. 0

f(x) = (x2 − 1)∣∣x
2 − 6x + 5∣∣ + cos|x|

https://dl.doubtnut.com/l/_OkJdKtgmwsTm
https://dl.doubtnut.com/l/_kRTxz90uk9fk
https://dl.doubtnut.com/l/_Wg9tWPltgLcZ


C. 1

D. 5

Answer: D

View Text Solution

36. If  then

A. 0

B. 1

C. -1

D. desn't exist

Answer: A

Watch Video Solution

f(x) = {
, x ≠ 0

0, x = 0

1

e1 /x

https://dl.doubtnut.com/l/_Wg9tWPltgLcZ
https://dl.doubtnut.com/l/_iwfCYR4rW8Mg


37. Given

then g(x) is

A. discontinuous at all integral values of x only

B. continuous everywhere except for x = 0

C. discontinuous at  and at some 

D. continuous everywhere

Answer: D

Watch Video Solution

f(x) = , for x ∈ R − {0}g(x) =

⎧⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪⎩

f({x}), for n <

f(1 − {x}), for n +

{
w

fr

otherwise,

ex − cos 2x − x

x2

5
2

x = n + , n ∈ I
1
2

x ∈ I

38. The function  cannot be made differentiable

at x = 0.

g(x) = {
x + b, x < 0

cos x, x ≥ 0

https://dl.doubtnut.com/l/_yKknKDjpiRqy
https://dl.doubtnut.com/l/_PW1ChMoyi4WF


A. if b is equal to zero

B. if b is not equal to zero

C. if b takes any real value

D. for no value of b

Answer: D

Watch Video Solution

39. The graph of function f contains the point . The

equation of the secant line through P and Q is

. The value of , is

A. 2

B. 3

C. 4

D. non-existent

P (1, 2) and Q(s, r)

y = ( )x − 1 − s
s2 + 2s − 3

s − 1
f' (1)

https://dl.doubtnut.com/l/_PW1ChMoyi4WF
https://dl.doubtnut.com/l/_qDYnxnVq1qq6


Answer: C

Watch Video Solution

40. Consider

 for

 where [ ] denotes the greatest integer function

then,

A. f is continuous and differentiable at 

B. f is continuous but not differentiable at 

C. f is neither continuous nor differentiable at 

D. None of the above

Answer: A

Watch Video Solution

f(x) = , x ≠
(2(sinx − sinx − sin3 x)) + ∣∣sinx − sin3 x∣∣

2(sinx − sin3 x) − ∣∣sinx − sin3 x∣∣

π

2

x ∈ (0, π), f( ) = 3
π

2

x = π/2

x = π/2

x = π/2

https://dl.doubtnut.com/l/_qDYnxnVq1qq6
https://dl.doubtnut.com/l/_Fdglv8Db9TlR


41. If ,

then

A. f need not be differentiable at every non-zero x

B. f is differentiable for all 

C. f is twice differentiable at x = 0

D. None of the above

Answer: B

Watch Video Solution

f(x + y) = f(x) + f(y) + |x|y + xy2, ∀x, y ∈ R and f' (0) = 0

x ∈ R

42. Let f(x) = max. {|x^2 - 2 |x||,|x|} and g(x) = min. {|x^2 - 2|x||, |x|} then

A. both f(x) and g(x) are non-differentiable at 5 points

B. f(x) is not differentiable at 5 points whether g(x) is non-

differentiable at 7 points

https://dl.doubtnut.com/l/_GtnvzHNfFf8y
https://dl.doubtnut.com/l/_rdm7plCrw9ip


C. number of points of non-differentiability for f(x) and g(x) are 7 and

5 points, respectively

D. both f(x) and g(x) are non-differentiable at 3 and 5 points,

respectively

Answer: B

Watch Video Solution

43. Let  If  is continuous and

differentiable for all numbers in its domain then (A) a=b=-4 (B) a=b=4 (C)

a=4 and b =-4 (D) a=-4 and b=4

A. a = b = 4

B. a = b = -4

C. a = 4 and b = - 4

D. a = - 4 and b = 4

g(x) = [
3x2 − 4√x + 1 x < 1

ax + b x ≥ 1
) g(x)

https://dl.doubtnut.com/l/_rdm7plCrw9ip
https://dl.doubtnut.com/l/_3BJXITYf3z2Z


Answer: C

Watch Video Solution

44. Let f(x) be continuous and differentiable function for all reals and f(x

+ y) = f(x) - 3xy + f(y). If , then the value of f'(x) is

A. 

B. 7

C. 

D. 

Answer: C

Watch Video Solution

lim
h→ 0

= 7
f(h)

h

−3x

−3x + 7

2f(x) + 7

45. Let [x] be the greatest integer function  isf(x) =
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

sin( (π[x]))1
4

[x]

https://dl.doubtnut.com/l/_3BJXITYf3z2Z
https://dl.doubtnut.com/l/_DtnqhZPSkFl6
https://dl.doubtnut.com/l/_4QpvopVzc4r8


A. Not continuous at any point

B. Continuous at 3/2

C. Discontinuous at 2

D. Differentiable at 4/3

Answer: C

Watch Video Solution

46. If  where [x] denotes

the integral part of x, then for what values of a, b the function is

continuous at x = - 1?

A. 

B. 

C. 

D. 

f(x) =
⎧
⎨⎩

b([x]2 + [x]) + 1, for x ≥ − 1

sin(π(x + a)), for x < − 1

a = 2n + (3/2), b ∈ R, n ∈ I

a = 4n + 2, b ∈ R, n ∈ I

a = 4n + (3/2), b ∈ R+ , n ∈ I

a = 4n + 1, b ∈ R+ , n ∈ I

https://dl.doubtnut.com/l/_4QpvopVzc4r8
https://dl.doubtnut.com/l/_RlYnMauCDB1O


Answer: A

Watch Video Solution

47. If both  are differentiable functions at then the

function defiend as =Maximum

A. is always differentiable at 

B. is never differentiable at 

C. is differentiable at  when 

D. cannot be differentiable at , if 

Answer: C

Watch Video Solution

f(x)&g(x) x = x0

h(x) {f(x), g(x)}

x = x0

x = x0

x = x0 f(x0) ≠ g(x0)

x = x0 f(x0) = g(x0)

48. Number of points of non-differentiability of the function

g(x) = [x2]{cos2 4x} + {x2}[cos2 4x] + x2 sin2 4x + [x2][cos2 4x] + {x2

https://dl.doubtnut.com/l/_RlYnMauCDB1O
https://dl.doubtnut.com/l/_DXut4HtWBJV2
https://dl.doubtnut.com/l/_QiMwK3mlZfrW


in  where  denotes the greatest integer function

and fractional part function of x respectively, is equal to :

A. 98

B. 99

C. 100

D. 0

Answer: D

Watch Video Solution

( − 50, 50) [x] and {x}

49. If  is a periodic function with period , where g(x) is

differentiable function, then (where {.} denotes fractional part of x).

A. g'(x) has exactly three roots in 

B. g(x) = 0 at , where 

C. g(x) must be non-zero function

f(x) =
{x}g(x)

{x}g(x)

1

4

( , )
1

4

5

4

x =
k

4
k ∈ I

https://dl.doubtnut.com/l/_QiMwK3mlZfrW
https://dl.doubtnut.com/l/_r0jKtp6Qwp38


Exercise More Than One Correct Option Type Questions

D. g(x) must be periodic function

Answer: B

View Text Solution

50. If  for all x, y  exists for all x,

f(2) = 4. Then, f(5) is

A. 3

B. 5

C. 25

D. None of the above

Answer: C

Watch Video Solution

f( ) =
x

y

f(x)

f(y)
∈ R, y ≠ 0 and f' (x)

https://dl.doubtnut.com/l/_r0jKtp6Qwp38
https://dl.doubtnut.com/l/_gtS0gadO4o6a


1. Function whose jump (non-negative difference of LHL and RHL) of

discontinuity is greater than or equal to one. Is/are

A. 

B. 

C. 

D. 

Answer: A::C

View Text Solution

f(x) =
⎧
⎨
⎩

, x < 0

, x > 0

e1 /x + 1

e1 /x − 1

1 − cos x
x

g(x) =
⎧⎪
⎨
⎪⎩

, x > 1

, < x < 1

x1 / 3 − 1

x1 / 2 − 1

logx

x− 1
1
2

u(x) =
⎧⎪
⎨
⎪⎩

, x ∈ [0, ]

, x < 0

sin − 1 2x

tan − 1 3x

1
2

| sin x |

x

v(x) = {
log3(x + 2), x > 2

log1 / 2(x
2 + 5), x < 2

2. Indicate all correct alternatives if, , then on the interval 

A.  are both continuous

f(x) = − 1
x

2

[0, π]

tan(f(x)) and
1

f(x)

https://dl.doubtnut.com/l/_yPheBRISp9dI
https://dl.doubtnut.com/l/_21LyYxDCv5uY


B.  are both discontinuous

C.  are both continuous

D.  is continuous but  is not continuous

Answer: C::D

Watch Video Solution

tan(f(x)) and
1

f(x)

tan(f(x)) and f − 1(x)

tan(f(x))
1

f(x)

3. On the interval , the function 

A. f(x) is continuous for all values of 

B. f(x) is continuous for 

C. f(x) assumes all intermediate values from f(-2) to f(2)

D. f(x) has a maximum value equal to 3/e

Answer: B::C::D

Watch Video Solution

I = [ − 2, 2]

f(x) = { (x + 1)e
− ( + )

x ≠ 0

0 x = 0

1
|x |

1
x

x ∈ I

x ∈ I − {0}

https://dl.doubtnut.com/l/_21LyYxDCv5uY
https://dl.doubtnut.com/l/_QPjQRTZRul6h


4. Given

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

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

not hold good?
 
 b. 
 c. if 
 , then 
 is

continuous at 
d. irremovable
discontinuity of 
at 

A. 

B. 

C.  Continuous at x = 0

D. Irremovable discontinuity at x = 0

Answer: A::B::C

Watch Video Solution

f(x) = {3 − [cot − 1( )]f or x > 0{x2}cos(e )f or x < 0
2x3 − 3

x2

1
x

f(0− ) = 0 f(0+ ) = 3 f(0) = 0 f(x)

x = 0 f x = 0

f(00 − ) = 0

f(0+ ) = 0

f(0) = 0 ⇒

https://dl.doubtnut.com/l/_QPjQRTZRul6h
https://dl.doubtnut.com/l/_N0HzYlsDgisA


5. If , where [x] denotes the

integral part of x, then for what values of a, b, the function is continuous

at x = - 1?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) =
⎧
⎨⎩

b([x]2 + [x]) + 1, for x > − 1

sin(π(x + a)), for x < − 1

a = 2n + , b ∈ R, n ∈ I
3
2

a = 4n + 2, b ∈ R, n ∈ I

a = 4n + , b ∈ R+ , n ∈ I
3
2

a = 4n + 1, b ∈ R+ , n ∈ I

6. Q. For every integer n, let an and bn be real numbers. Let function

 be given by a , 

 for all integers n.

A. 

f :R → R f(x) = {an + sinπx, f or x ∈ [2n, 2n + 1]

_ n + cos πx, f or x ∈ (2n + 1, 2n)

an− 1 − bn− 1 = 0

https://dl.doubtnut.com/l/_uu40QaBZDDBu
https://dl.doubtnut.com/l/_L49l37V77jwQ


B. 

C. 

D. 

Answer: B::D

Watch Video Solution

an − bn = 1

an = bn+ 1 = 1

an− 1 − bn = − 1

7. If , then at what points the function

is/are not differentiable at the interval [-2, 2] ?

A. -1

B. 0

C. 1

D. 

Answer: A::B::C

View Text Solution

f(x) = |x + 1|(|x| + |x − 1|)

1

2

https://dl.doubtnut.com/l/_L49l37V77jwQ
https://dl.doubtnut.com/l/_yQYmNqq0bghz


8. Let [x] be the greatest integer function  is

A. Not continuous at any point

B. continuous at 

C. discontinuous at x = 2

D. differentiable at 

Answer: B::C::D

Watch Video Solution

f(x) =
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

sin( (π[x]))1
4

[x]

x =
3

2

x =
4
3

9. If  then f(x) is

A. continuous nowhere in 

B. continuous everywhere in 

C. differentiable nowhere in 

f(x) =
⎧
⎨⎩

(sin− 1 x)
2

cos( ), x ≠ 0

0, x = 0

1
x

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_yQYmNqq0bghz
https://dl.doubtnut.com/l/_zmj8gi3S24sx
https://dl.doubtnut.com/l/_yzqhZtVgM7Zy


D. differentiable everywhere in 

Answer: B::D

Watch Video Solution

−1 ≤ x ≤ 1

10. Q. Let  $  for  ,

 for 

A. H(x) is continuous and derivable in [0, 3]

B. H(x) is continuous but not derivable at 

C. H(x) is neither continuous nor derivable at 

D. maximum value of H(x) in [0, 3] is 1

Answer: A::D

Watch Video Solution

f(x) = cos x H(x) = [ min [f(t)0 ≤ t ≤ x 0 ≤ x ≤
π

2

− x
π

2
< x ≤ 3

π

2

x =
π

2

x =
π

2

https://dl.doubtnut.com/l/_yzqhZtVgM7Zy
https://dl.doubtnut.com/l/_GCUslgaD9i0C


11. If , then

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

B. f(x) is differentiable at x = 0

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

D. f(x) is differentiable but not continuous at 

Answer: A::B::C

Watch Video Solution

f(x) = 3(2x + 3)2 / 3 + 2x + 3

x = −
3

2

x = −
3

2

12.  then which one of the

following is not correct?

A. f(x) is continuous at 

B. f(x) is not differentiable at x = 0

If f(x) =

⎧⎪
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎪⎩

−x − x ≤ −

−cos x − < x ≤ 0

x − 1 0 < x ≤ 1

In x x > 1

π

2
π

2
π

2

x = −
π

2

https://dl.doubtnut.com/l/_PpnG1o5sUrDq
https://dl.doubtnut.com/l/_HTjqlLjemMR6


C. f(x) is differentiable at x = 1

D. f(x) is differentiable at 

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

Watch Video Solution

x = −
π

2

13. If f(x)=  then

A. f is continuous at x = 0

B. f is continuous at x = 0 but not differentiable at x = 0

C. f is differentiable at x = 0

D. f is not continuous at x = 0

Answer: A::C

Watch Video Solution

{
x ≠ 0

0 x = 0

x log cos x

log ( 1 +x2 )

https://dl.doubtnut.com/l/_HTjqlLjemMR6
https://dl.doubtnut.com/l/_FJ72kFdCvGwm


14. Let [x] denotes the greatest integer less than or equal to x. If

, then f(x) is

A. continuous at x = 0

B. continuous in (-1, 0)

C. differentiable at x = 1

D. differentiable in (-1, 1)

Answer: A::B::C

Watch Video Solution

f(x) = [x sinπx]

15. The function,  where [] denotes greatest integer

function:

A. is continuous for all positive integers

B. is discontinuous for all non-positive integers

C. has finite number of elements in its range

f(x) = [|x|] − |[x]|

https://dl.doubtnut.com/l/_yMeSsAajNqEI
https://dl.doubtnut.com/l/_Ovrmfo8uLmgD


D. is such that its graph does not lie above the X-axis

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

Watch Video Solution

16. The function 

A. has its domain 

B. has finite one sided derivates at the point x = 0

C. is continuous and differentiable at x = 0

D. is continuous but not differentiable at x = 0

Answer: A::B::D

Watch Video Solution

f(x) = √1 − √1 − x2

−1 ≤ x ≤ 1

17. Consider the function . Then,f(x) = ∣∣x
3 + 1∣∣

https://dl.doubtnut.com/l/_Ovrmfo8uLmgD
https://dl.doubtnut.com/l/_Tj6MmZPA0MEu
https://dl.doubtnut.com/l/_u5EXe6obJoqr


A. domain of f 

B. range of f is 

C. f has no inverse

D. f is continuous and differentiable for every 

Answer: A::B::C

Watch Video Solution

x ∈ R

R+

x ∈ R

18. f is a continous function in ; g is a continuous function in [b,c]. A

function h(x) is defined as

 if f(b) =g(b) then

A. h(x) has a removable discontinuity at x = b

B. h(x) may or may not be continuous in [a, c]

C. 

D. 

[a, b]

h(x) = f(x)f or x ∈ [a, b), g(x)f or x ∈ (b, c]

h(b− ) = g(b+ ) and h(b+ ) = f(b− )

g(b+ ) = g(b− ) and h(b− ) = f(b+ )

https://dl.doubtnut.com/l/_u5EXe6obJoqr
https://dl.doubtnut.com/l/_s7EO6wZCCh10


Answer: A::B

Watch Video Solution

19. Which of the following function(s) has/have the same range ?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) =
1

1 + x

f(x) =
1

1 + x2

f(x) =
1

1 + √x

f(x) =
1

√3 − x

20. If f(x) = sec 2x + cosec 2x, then f(x) is discontinuous at all points in

A. {nπ, n ∈ N}

https://dl.doubtnut.com/l/_s7EO6wZCCh10
https://dl.doubtnut.com/l/_3KWlQD3TNMgM
https://dl.doubtnut.com/l/_gMqvPAUmI3xX


B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

{(2n ± 1) , n ∈ I}
π

4

{ , n ∈ I}
nπ

4

{(2n ± 1) , n ∈ I}
π

8

21. Let  Then f(x) is continuous but not

differentiable at x=0. If

A.  exists for every 

B. f is continuous at x = 0 for 

C. f is differentiable at x= 0 for every 

D. None of the above

Answer: A::B::C

Watch Video Solution

f(x) = {
xnsin x ≠ 0

0 x = 0

1
x

lim
x→ 0

f(x) n > 1

n > 1

n > 1

https://dl.doubtnut.com/l/_gMqvPAUmI3xX
https://dl.doubtnut.com/l/_2cXaYSllcfII


22. A function is defined as , then f(x) is

A. continuous at x = 0

B. continuous at x = 1

C. differentiable at x = 0

D. differentiable at x = 1

Answer: A::B

Watch Video Solution

f(x) = {
ex, x ≤ 0

|x − 1|, x > 0

23. Let , then

A. f(x) is continuous in [-1, 1]

B. f(x) is differentiable in [-1, 1]

C. f'(x) is continuous in [-1, 1]

f(x) = ∫
x

− 2
|t + 1|dt

https://dl.doubtnut.com/l/_2cXaYSllcfII
https://dl.doubtnut.com/l/_onxSdbgsoRfj
https://dl.doubtnut.com/l/_FrLf8mv3WU1e


D. f'(x) is differentiable in [-1, 1]

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

Watch Video Solution

24. A function f(x) satisfies the relation

. If f'(0) = - 1, then

A. f(x) is a polynomial function

B. f(x) is an exponential function

C. f(x) is twice differentiable for all 

D. f'(3) = 8

Answer: A::C::D

Watch Video Solution

f(x + y) = f(x) + f(y) + xy(x + y), ∀x, y ∈ R

x ∈ R

https://dl.doubtnut.com/l/_FrLf8mv3WU1e
https://dl.doubtnut.com/l/_BnY1Hq9MwMWN


25. If then

A. f(x) is increasing on [-1, 2]

B. f(x) is continuous on [-1, 3]

C. f'(2) doesn't exist

D. f(x) has the maximum value at x = 2

Answer: A::B::D

Watch Video Solution

f(x) = {
3x2 + 12x − 1, −1 ≤ x ≤ 2

37 − x, 2 < x ≤ 3
,

26. If f(x) = 0 for  is differentiable at x = 0, then for 

 may be

A. 

B. x

C. 

x < 0 and f(x)

x > 0, f(x)

x2

−x

https://dl.doubtnut.com/l/_rZyjOpbJZzYU
https://dl.doubtnut.com/l/_krYJ1OI37sdw


Exercise Statement I And Ii Type Questions

D. 

Answer: A::D

Watch Video Solution

−x3 / 2

1. Statement I  is discontinuous at x = 0. 


Statement II If g(x) is continuous and f(x) is discontinuous, then g(x) + f(x)

will necessarily be discontinuous at x = a.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

f(x) = sinx + [x]

https://dl.doubtnut.com/l/_krYJ1OI37sdw
https://dl.doubtnut.com/l/_XvlEFfisrI4i


Answer: A

Watch Video Solution

2. Consider  


Statement I If b = , then f(x) is continuous in . 


Statement II If a function is defined on an interval I and limit exists at

every point of interval I, then function is continuou in I.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: C

f(x) =

⎧⎪
⎪
⎨
⎪
⎪⎩

2 sin(a cos − 1 x), if x ∈ (0, 1)

√3, if x = 0

ax + b, if x < 0

√3 and a =
2

3
( − ∞, 1)

https://dl.doubtnut.com/l/_XvlEFfisrI4i
https://dl.doubtnut.com/l/_eSUYN5IQD9wF


Watch Video Solution

3. Let , then 


Statement I f(x) is continuous at x = 0. 

Statement II 

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

View Text Solution

f(x) = {
, x ≠ 0

0, x = 0

cos x−ex
2 / 2

x3

lim
x→ 0

= −
cos x − e−x2 / 2

x3

1

12

https://dl.doubtnut.com/l/_eSUYN5IQD9wF
https://dl.doubtnut.com/l/_lQW4x9tGhMIp


4. Statement I The equation  has atleast one

solution in [-2, 2]. 

Statement II Let  be a function and c be a number such that 

, then there is atleast one number  such that

f(n) = c.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

− sinπx + = 0
x3

4

2

3

f : [a, b] → R

f(a) < c < f(b) n ∈ (a, b)

https://dl.doubtnut.com/l/_VeMK7NttGXzE


5. Statement I Range of  is not R. 


Statement II Range of a continuous evern function cannot be R.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

f(x) = x( ) + x2 + x4e2x − e− 2x

e2x + e− 2x

6. Let  


Statement I f(x) is continuous at all x if . Because 


Statement II Polynomial function is always continuous.

f(x) =
⎧⎪
⎨
⎪⎩

Ax − B x ≤ 1

2x2 + 3Ax + B x ∈ ( − 1, 1]

4 x > 1

A = , B = −
3

4

1

4

https://dl.doubtnut.com/l/_25DATII460s8
https://dl.doubtnut.com/l/_J1Zh9qqlSOyN


A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: B

Watch Video Solution

7. Let , where 

 are real valued functions of x. 


Statement I  is not differentiable

at 3 points in  


Statement II Exactly one function, is  is not

differentiable and the rest of the function is differentiable at x = a makes

h(x) not differentiable at x = a.

h(x) = f1(x) + f2(x) + f3(x) + ... + f(n)(x)

f1(x), f2(x), f3(x), .... , fn(x)

f(x) = |cos|x∣∣∣∣ + cos − 1(sgn x) + ∣∣In x∣∣

(0, 2π)

fi(x), i = 1, 2, ..., n

https://dl.doubtnut.com/l/_J1Zh9qqlSOyN
https://dl.doubtnut.com/l/_ZzsflUdtK1EP


A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

View Text Solution

8. Statement I f(x) = |x| sin x is differentiable at x = 0. 

Statement II If g(x) is not differentiable at x = a and h(x) is differentiable

at x = a, then g(x).h(x) cannot be differentiable at x = a

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

https://dl.doubtnut.com/l/_ZzsflUdtK1EP
https://dl.doubtnut.com/l/_R4ujebnoTXY2


B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: C

View Text Solution

9. Statement I f(x) = |cos x| is not derivable at . 


Statement II If g(x) is differentiable at x = a and g(a) = 0, then |g|(x)| is non-

derivable at x = a.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

x =
π

2

https://dl.doubtnut.com/l/_R4ujebnoTXY2
https://dl.doubtnut.com/l/_WKX5zRnQuvR0


D. Statement I is incorrect, Statement II is correct.

Answer: C

Watch Video Solution

10. Let f(x) =  where denotes fractional

part function. 

Statement I f(g(x)) will be continuous, . 


Statement II  is periodic with period 1.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

x − x2 and g(x) = {x}, ∀x ∈ R

∀x ∈ R

f(0) = f(1) and g(x)

https://dl.doubtnut.com/l/_WKX5zRnQuvR0
https://dl.doubtnut.com/l/_YrqGMwnf4wQE


Answer: A

Watch Video Solution

11. Let

where a,b,c are positive and , then- Statement-1 : The equation

f(x)=0has atleast one real root for  Statement-2: Values of 

 are opposite in sign.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: D

f(x) = − ax2 − b|x| − c, − α ≤ x < 0, ax2 + b|x| + c0 ≤ x ≤ α

α > 0

x ∈ [ − α, α]

f( − α) and f(α)

https://dl.doubtnut.com/l/_YrqGMwnf4wQE
https://dl.doubtnut.com/l/_WWMCKt73Q03F


Exercise Passage Based Questions

Watch Video Solution

1. Let f be a function that is differentiable everywhere and that has the

follwong properties : 

(i)  


(ii)  


(iii)  


A standard result is  


Range of f(x) is

A. R

B. 

C. 

D. (0, e)

Answer: C

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

R − {0}

R+

https://dl.doubtnut.com/l/_WWMCKt73Q03F
https://dl.doubtnut.com/l/_QvHRwOsHjgWi


Watch Video Solution

2. Let f be a function that is differentiable everywhere and that has the

follwong properties : 

(i)  


(ii)  


(iii)  


A standard result is  


Range of f(x) is

A. [0, 1]

B. [0, 1)

C. (0, 1]

D. None of these

Answer: A

Watch Video Solution

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

https://dl.doubtnut.com/l/_QvHRwOsHjgWi
https://dl.doubtnut.com/l/_WuobJWplBwaJ


3. Let f be a function that is differentiable everywhere and that has the

follwong properties : 

(i)  


(ii)  


(iii)  


A standard result is  


The function y = f(x) is

A. odd

B. even

C. increasing

D. decreasing

Answer: D

Watch Video Solution

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

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


4. Let f be a function that is differentiable everywhere and that has the

follwong properties : 

(i)  


(ii)  


(iii)  


A standard result is  


If h(x) = f'(x), then h(x) is given by

A. 

B. 

C. f(x)

D. 

Answer: A

Watch Video Solution

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

−f(x)

1

f(x)

ef ( x )

https://dl.doubtnut.com/l/_KhodgMI9fqtt


5. Let y = f(x) be defined in [a, b], then 

(i) Test of continuity at  


(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at  


If y = f(x) be defined at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =  


or  


or LHL = f(c) = RHL 

then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

If , then f(x) is discontinuous at

x = c, a < c < b

x = c, a < c < b

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

f(x) =

⎧⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪⎩

sinx, x ≤ 0

tanx, 0 < x < 2π

cos x, 2π ≤ x < 3π

3π, x = 3π

https://dl.doubtnut.com/l/_9TxBazgO60w6


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

, , 2π, 3π
π

2

3π

2

0, , π, , 3π
π

2

3π

2

, 2π
π

2

6. Let y = f(x) be defined in [a, b], then 

(i) Test of continuity at  


(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at  


If y = f(x) be defined at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =  


or  


or LHL = f(c) = RHL 

x = c, a < c < b

x = c, a < c < b

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

https://dl.doubtnut.com/l/_9TxBazgO60w6
https://dl.doubtnut.com/l/_YtSlIVHL0eHH


then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

Number of points of discontinuity of  in [1, 2) is (where [.]

denotes the greatest integral function.)

A. 14

B. 13

C. 10

D. None of these

Answer: B

Watch Video Solution

[2x3 − 5]

https://dl.doubtnut.com/l/_YtSlIVHL0eHH


7. Let y = f(x) be defined in [a, b], then 

(i) Test of continuity at  


(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at  


If y = f(x) be defined at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =  


or  


or LHL = f(c) = RHL 

then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

Max ([x],|x|) is discontinuous at

A. x = 0

B. 

x = c, a < c < b

x = c, a < c < b

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

ϕ

https://dl.doubtnut.com/l/_S01ngAMl37z6


C. 

D. None of these

Answer: B

Watch Video Solution

x = n, n ∈ I

8.

Which of the following is true for ?

A. Continuous and derivable in 

B. Continuous but not derivable at 

C. Neither continuous nor derivable at 

D. None of the above

(f(x) = cos x and H1(x) = min {f(t), 0 ≤ t < x}, ), (0 ≤ x ≤ =

(0 ≤ x ≤ = − x, < x ≤ π), (g(x) = sinx and H3(x) = min {g

(g(x) = sinx and H4(x) = max {g(t), 0 ≤ t ≤ x}, ), (0 ≤ x ≤ =

π

2

π

2
π

2
π

2
π

2
π

2

π

2

H2(x)

[0, π]

x =
π

2

x =
π

2

https://dl.doubtnut.com/l/_S01ngAMl37z6
https://dl.doubtnut.com/l/_55zfCEFFYkHJ


Answer: C

Watch Video Solution

9.

Which of the following is true for ?

A. Continuous and derivable in 

B. Continuous but not derivable at 

C. Neither continuous nor derivable at 

D. None of the above

Answer: B

Watch Video Solution

(f(x) = cos x and H1(x) = min {f(t), 0 ≤ t < x}, ), (0 ≤ x ≤ =

(0 ≤ x ≤ = − x, < x ≤ π), (g(x) = sinx and H3(x) = min {g

(g(x) = sinx and H4(x) = max {g(t), 0 ≤ t ≤ x}, ), (0 ≤ x ≤ =

π

2

π

2
π

2
π

2
π

2
π

2

π

2

H3(x)

[0, π]

x =
π

2

x =
π

2

https://dl.doubtnut.com/l/_55zfCEFFYkHJ
https://dl.doubtnut.com/l/_1rnSskyxP1K9


10.

Which of the following is true for ?

A. Continuous and derivable in 

B. Continuous but not derivable at 

C. Neither continuous nor derivable at 

D. None of the above

Answer: C

Watch Video Solution

(f(x) = cos x and H1(x) = min {f(t), 0 ≤ t < x}, ), (0 ≤ x ≤ =

(0 ≤ x ≤ = − x, < x ≤ π), (g(x) = sinx and H3(x) = min {g

(g(x) = sinx and H4(x) = max {g(t), 0 ≤ t ≤ x}, ), (0 ≤ x ≤ =

π

2

π

2
π

2
π

2
π

2
π

2

π

2

H4(x)

[0, π]

x =
π

2

x =
π

2

11. Let f(x) be a real valued function not identically zero, which satisfied

the following conditions 

https://dl.doubtnut.com/l/_gss24YP9ICVR
https://dl.doubtnut.com/l/_L2pfH1a2tnQP


I.  are any real

numbers. 

II.  


The value of f(1), is

A. 0

B. 1

C. 2

D. Not defined

Answer: B

View Text Solution

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

12. Let f(x) be a real valued function not identically zero, which satisfied

the following conditions 

I.  are any real

numbers. 

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

https://dl.doubtnut.com/l/_L2pfH1a2tnQP
https://dl.doubtnut.com/l/_ImNiIp1t6kmJ


II.  


The value of f(x), is

A. 2x

B. 

C. x

D. None of these

Answer: C

View Text Solution

f' (0) ≥ 0

x2 + x + 1

13. Let f(x) be a real valued function not identically zero, which satisfied

the following conditions 

I.  are any real

numbers. 

II.  


The value of f'(10), is

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

https://dl.doubtnut.com/l/_ImNiIp1t6kmJ
https://dl.doubtnut.com/l/_HAIxzGQZEPc8


A. 10

B. 0

C. 2n + 1

D. 1

Answer:

View Text Solution

14. Let f(x) be a real valued function not identically zero, which satisfied

the following conditions 

I.  are any real

numbers. 

II.  


The function f(x) is

A. odd

B. even

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

https://dl.doubtnut.com/l/_HAIxzGQZEPc8
https://dl.doubtnut.com/l/_l7BemAnpYzjc


C. neither even nor odd

D. both even as well as odd

Answer: A

View Text Solution

15. If be a differentiable function  satisfying 


and . 


Now, answer the following questions. 

Which of the following is true for 

A. f(x) is one-one and into

B. {f(x)} is non-periodic, where {.} denotes fractional part of x

C. f(x) = 4 has only two solutions

D. f(x) = f'(x) has only one solution

Answer: B

f :R → (0, ∞) f(x)

f(x + y) − f(x − y) = f(x) ⋅ {f(y) − f(y) − y}, ∀x, y ∈ R, (f(y) ≠ f( −

f' (0) = 2010

f(x)

https://dl.doubtnut.com/l/_l7BemAnpYzjc
https://dl.doubtnut.com/l/_IP3Zp3sxY3LS


Exercise Matching Type Questions

Watch Video Solution

16. If  is a differentiable function f(x) satisfying 

. Now, answer the following questions : 

The value of  is

A. 2016

B. 2014

C. 2012

D. 2010

Answer: D

Watch Video Solution

f :R → (0, ∞)

f(x + y) − f(x − y) = f(x). {f(y) − f( − y)}, ∀x, y ∈ R, (f(y) ≠ f( − y

f' (x)

f(x)

https://dl.doubtnut.com/l/_IP3Zp3sxY3LS
https://dl.doubtnut.com/l/_GCM4HFTfcFQ4
https://dl.doubtnut.com/l/_HcHeuIzUvyNq


Exercise Single Integer Answer Type Questions

1. Match the column. 

Watch Video Solution

1. Number points of discontinuity of  in  is

Watch Video Solution

f(x) = tan2 x − sec2 x (0, 2π)

https://dl.doubtnut.com/l/_HcHeuIzUvyNq
https://dl.doubtnut.com/l/_eZ0NLp8bH5SE


2. Number, of pointis) of discontinuity of the function

, where [.] represents GIF is

Watch Video Solution

f(x) = [x ], x > 0
1
x

3. Let  be the inverse function of f(x),

then g'(3) equals to ........ .

Watch Video Solution

f(x) = x + cos x + 2 and g(x)

4. Let  Let  denotes  derivative of 

w.r.t. If

Watch Video Solution

f(x) = x tan− 1(x2) + x4 f k(x) kth f(x)

x, k ∈ N.

5. Let  be twice differentiable functions where f1(x) and f2(x)

F (x) = f1(x) + f2(x) and G(x) = f1(x) − f2(x), ∀x ∈ R, f1(0) = 2 an

https://dl.doubtnut.com/l/_V9y2vEDR6AAK
https://dl.doubtnut.com/l/_hbMsOMAF2PIw
https://dl.doubtnut.com/l/_pY0bFtUrKP6C
https://dl.doubtnut.com/l/_mdFuvnqCA9ue


. then the number of solutions of the equation is...... .

Watch Video Solution

(F (x))
2

=
9x4

G(x)

6. Suppose, the function  has the derivative 5 at  and

derivative 7 at . The derivative of the function  at 

, has the value , then the value of  is equal to……..

Watch Video Solution

f(x) − f(2x) x = 1

x = 2 f(x) − f(4x)

x = 1 10 + λ λ

7. Let . If P = ,

then , is...... (where [x]

denotes greatest integer function.)

View Text Solution

f(x) =

⎧⎪
⎪
⎪
⎨
⎪
⎪
⎪⎩

, x ≠ 0

0, x = 0

x( )
1 /x

− ( )
− 1 /x

3
4

3
4

( )
1 /x

+ ( )
− 1 /x

3
4

3
4

f' (0− ) − f' (0+ )

4
⎛
⎜⎜
⎝

lim
x→ p−

⎞
⎟
⎟
⎠

(exp((x + 2)log 4))[ ] − 16x+ 1
4

4x − 16

https://dl.doubtnut.com/l/_mdFuvnqCA9ue
https://dl.doubtnut.com/l/_IZTj95lnWIF6
https://dl.doubtnut.com/l/_1VlgzIPhdGAJ


Exercise Subjective Type Questions

8. Let

Then, the value of , is........ .

Watch Video Solution

f(x) = − x3 + x2 − x + 1 and g(x) = {
min (f(t)), 0 ≤ t ≤ x and 0

x − 1, 1 < x ≤ 2

lim
x→ 1

g(g(x))

9. If  is continuous at

x = 0, then the value of , is..... (where {.} denotes

fractional part of x).

View Text Solution

f(x) =

⎧⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎪
⎪
⎪⎩

, x > 0

k, x = 0

, x < 0

− sin − 1 (1 − {x } 2 ) sin − 1 ( 1 − {x } )π

2

√2( {x } − {x } 3 )

A sin − 1 ( 1 − {x } ) cos − 1 ( 1 − {x } )

√2 {x } ( 1 − {x } )

sin2
k + cos2( )

Aπ

√2

https://dl.doubtnut.com/l/_9BeQy7a7UpuE
https://dl.doubtnut.com/l/_GbdcxGsdJaJr


1. Check continuity and differentibilty of , [ ] denotes

the greatest integer function

Watch Video Solution

f(x) = [x] + |1 − x|

2. If  where [.] denotes the greatest

integer function, then

Watch Video Solution

f(x) = {
x[x] 0 ≤ x < 2

(x − 1)[x] 2 ≤ x < 3

3. Let 
 be a twice differentiable function such that


 Find 

Watch Video Solution

f

fx = − f(x), andf ′ (x) = g(x), h(x) = [f(x)]2 + [g(x)]2.

h(10) if h(5) = 11

https://dl.doubtnut.com/l/_RtBRsdpy9DFr
https://dl.doubtnut.com/l/_gbE0TDNj40mp
https://dl.doubtnut.com/l/_dZHzFAD10SDj


4. A function  satisfies the equation 

 in R and  for any x in R . Let the

function be differentiable at x = 0 and f'(0) = 2. Show that

 in R. Hence, determine f(x)

Watch Video Solution

f :R → R

f(x + y) = f(x)f(y), ∀x, y f(x) ≠ 0

f' (x) = 2f(x), ∀x

5. A function  satisfies the relation 

 for all  If  exists,

prove that  exists for all 

Watch Video Solution

f :R → R

f( ) = |f(x) + f(y) + f(0)|
x + y

3

1

3
x, y ∈ R. f' (0)

f' (x) x, ∈ R.

6. Let 
for all real 
and 
be

a differentiable function. If 
 the prove that 

Watch Video Solution

f(x + y) = f(x) + f(y) + 2xy − 1 xandy f(x)

f ′ (0) = cosα,

f(x) > 0 ∀x ∈ R.

https://dl.doubtnut.com/l/_iEi5cqkKhaWX
https://dl.doubtnut.com/l/_gvacNmzjo3XN
https://dl.doubtnut.com/l/_IPQQtI9erJzF


Exercise Questions Asked In Previous 13 Years Exam

1. For every pair of continuous functions  such that 

 then which are the

correct statements

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

f, g : [0, 1] → R

max {f(x) : x ∈ [0, 1]} = max {g(x) : x ∈ [0, 1]}

[f(c)]2 + 3f(c) = [g(c)]2 + 3g(c)for some c ∈ [0, 1]1

[f(c)]2 + f(c) = [g(c)]2 + 3g(c)for some c ∈ [0, 1]

[f(c)]2 + 3f(c) = [g(c)]2 + g(c)for some c ∈ [0, 1]

[f(c)]2 = [g(c)]2for some c ∈ [0, 1]

2. Let  be respectively given by

. Define  by

f :R → R and g :R → R

f(x) = |x| + 1 and g(x) = x2 + 1 h :R → R

https://dl.doubtnut.com/l/_8HZNxmdWzBNH
https://dl.doubtnut.com/l/_MNu4GBblkdBz


.The number of points at which  is not differentiable is

Watch Video Solution

h(x) = { max {f(x), g(x)}, if x ≤ 0 and min {f(x), g(x)}, if x >

h(x)

3. Let  then  is

A. differentiable both at x = 0 and at x = 2

B. differentiable at x = 0 but not differentiable at x = 2

C. not differentiable at x = 0 but differentiable at x = 2

D. differentiable neither at x = 0 nor at x = 2

Answer: B

Watch Video Solution

f(x) = {x2∣
∣(cos) ∣

∣, x ≠ 0 and 0, x = 0, x ∈ R,
π

x
f

4. Q. For every integer n, let an and bn be real numbers. Let function

 be given by a , f :R → R f(x) = {an + sinπx, f or x ∈ [2n, 2n + 1]

https://dl.doubtnut.com/l/_MNu4GBblkdBz
https://dl.doubtnut.com/l/_kBFdHMatuVc0
https://dl.doubtnut.com/l/_XPvCREnjNx4k


 for all integers n.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

_ n + cos πx, f or x ∈ (2n + 1, 2n)

an− 1 − bn− 1 = 0

an − bn = 1

an − bn+ 1 = 1

an− 1 − bn = − 1

5. Let  be a function such that 

A. f(x) is differentiable only in a finite interval containing zero

B. f(x) is continuous for all 

C. f'(x) is constant for all 

D. f(x) is differentiable except at finitely many points

f :R → R

f(x + y) = f(x) + f(y), ∀x, y ∈ R.

x ∈ R

x ∈ R

https://dl.doubtnut.com/l/_XPvCREnjNx4k
https://dl.doubtnut.com/l/_gErdzxlhtTzo


Answer: B::C

Watch Video Solution

6.  then which one of the

following is not correct?

A. f(x) is continuous at 

B. f(x) is not differentiable at x = 0

C. f(x) is differentiable x = 1

D. f(x) is differentiable at 

Answer: D

Watch Video Solution

If f(x) =

⎧⎪
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎪⎩

−x − x ≤ −

−cos x − < x ≤ 0

x − 1 0 < x ≤ 1

In x x > 1

π

2
π

2
π

2

x = −
π

2

x = −
3
2

https://dl.doubtnut.com/l/_gErdzxlhtTzo
https://dl.doubtnut.com/l/_O1u1RXPMGyL2


7. For the fucntion which one of the following is

incorrect ?

A. for atleast one x in the interval 

B. 

C. for all x in the interval 

D. f'(x) is strictly decreasing in the interval 

Answer: C

Watch Video Solution

f(x) = x cos , x ≥ 1
1

x

[1, ∞), f(x + 2) − f(x) < 2

lim
x→ ∞

f' (x) = 1

[1, ∞), f(x + 2) − f(x) > 2

[1, ∞)

8. Let , m and n are integers, 

 and let p be the left hand derivative of 

, then

A. n = 1, m = 1

B. n = 1, m = - 1

g(x) = , 0 < x < 2
(x − 1)n

log cosm(x − 1)

m ≠ 0, n > 0

|x − 1|at x = 1|. If lim
x→ 1 +

g(x) = p

https://dl.doubtnut.com/l/_85sCJ4IHbwAy
https://dl.doubtnut.com/l/_GDBkalUC5a9Z


C. n = 2, m = 2

D. 

Answer: C

Watch Video Solution

n > 2, m = n

9. Let f and g be real valued functions defined on interval (-1, 1) such that

g''(x) is continuous,

. 


Statement I . and 


Statement II f'(0) = g(0). 

For the following questions, choose the correct answer from the codes

(a), (b), (c) and (d) defined as follows.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I

g(0) ≠ 0, g' (0) = 0, g' ' (0) ≠ 0, and f(x) = g(x)sinx

lim
x→ 0

[g(x)cos x − g(0)cosec x] = f' ' (0)

https://dl.doubtnut.com/l/_GDBkalUC5a9Z
https://dl.doubtnut.com/l/_p1s7ZCsHIbM3


B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: B

Watch Video Solution

10. In the following, [x] denotes the greatest integer less than or equal to

x. 

Watch Video Solution

Column I Column II

A x|x| p continuous in (-1, 1)

B √|x| q differentiable in (-1, 1)

C x + [x] r strictly increasing (-1, 1)

D |x − 1| + |x + 1|, in( − 1, 1) s not differentiable atleast at one point

11. If  thenf(x) = min . (1, x2, x3),

https://dl.doubtnut.com/l/_p1s7ZCsHIbM3
https://dl.doubtnut.com/l/_oduEjKoq98dG
https://dl.doubtnut.com/l/_G5xbGfQEswUy


A. f(x) is continuous everywhere

B. f(x) is continuous and differentiable everywhere

C. f(x) is not differentiable at two points

D. f(x) is not differentiable at one point

Answer: A::D

Watch Video Solution

12. Let  then points where,  is not differentiable

is/are

A. 

B. 

C. 0

D. 1

Answer: A

f(x) = ||x| − 1|, f(x)

0 ± 1

±1

https://dl.doubtnut.com/l/_G5xbGfQEswUy
https://dl.doubtnut.com/l/_umKzrp05zIIu


Watch Video Solution

13. lff is a differentiable function satisfying ,

then

A. 

B. 

C. f(0) = 0 but f'(0) not necessarily zero

D. 

Answer: B

Watch Video Solution

f( ) = 0, ∀n ≥ 1, n ∈ I
1

n

f(x) = 0, x ∈ (0, 1]

f' (0) = 0 = f(0)

|f(x)| ≤ 1, x ∈ (0, 1]

14. The domain of the derivative of the function


 
 b. 


c. 
d. 

f(x) = {tan− 1x, if |x| ≤ 1 (|x| − 1), if |x| > 1
1

2
R − {0}

R − {1} −{ − 1} R − { − 1, 1}

https://dl.doubtnut.com/l/_umKzrp05zIIu
https://dl.doubtnut.com/l/_OgYnI8WtoOje
https://dl.doubtnut.com/l/_nqMd1G07jeZd


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R − {0}

R − {1}

R − { − 1}

R − { − 1, 1}

15. The left hand derivative of  at ,  is an

integer, is

A. 

B. 

C. 

D. 

Answer: A

f(x) = [x]sin(πx) x = k k

( − 1)k(k − 1)π

( − 1)k− 1(k − 1)π

( − 1)kkπ

( − 1)k− 1
kπ

https://dl.doubtnut.com/l/_nqMd1G07jeZd
https://dl.doubtnut.com/l/_1Zz1GElgA6NR


Watch Video Solution

16. Which of the following functions is differentiable at  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = 0?

cos(|x|) + |x|

cos(|x|) + |x|

cos(|x|) − |x|

sin(|x|) + |x|

sin(|x|) − |x|

17. For , then

A. g is not differentiable at x = 0

B. g'(0) = cos (log 2)

x ∈ R, f(x) = |log 2 − sinx| and g(x) = f(f(x))

https://dl.doubtnut.com/l/_1Zz1GElgA6NR
https://dl.doubtnut.com/l/_ZnNhxtJWjAj2
https://dl.doubtnut.com/l/_hAqHwnIor5FI


C. g'(0) = - cos (log 2)

D. g is differentiable at x = 0 and g'(0) = - sin(log 2)

Answer: B

Watch Video Solution

18. If the function 

 is differentiable, then the value of

k+m is

A. 2

B. 

C. 

D. 4

Answer: A

Watch Video Solution

g(x) = {
k√x + 1 0 ≤ x ≤ 3

mx + 2 3 < x ≤ 5

16

5

10

3

https://dl.doubtnut.com/l/_hAqHwnIor5FI
https://dl.doubtnut.com/l/_auRl7wiLdPx9


19. If f and g are differentiable functions in [0, 1] satisfying


 and 
 , then for
 some 
 (1) 


 (2) 
 (3) 
 (4)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(0) = 2 = g(1), g(0) = 0 f(1) = 6 c ∈ ]0, 1[

2f ′ (c) = g ′ (c) 2f ′ (c) = 3g ′ (c) f ′ (c) = g ′ (c)

f' (c) = 2g' (c)

2f' (c) = g' (c)

2f' (c) = 3g' (c)

f' (c) = g' (c)

f' (c) = 2g' (c)

20. The function  where [ ] denotes the

greatest integer function, is discontinuous

f(x) = [x]cos( )π
2x − 1

2

https://dl.doubtnut.com/l/_auRl7wiLdPx9
https://dl.doubtnut.com/l/_n24so1aMYs7i
https://dl.doubtnut.com/l/_Zq9pQ6xfBsrN


A. continuous for every real x

B. discontinuous only at x = 0

C. discontinuous only at non-zero integral values of x

D. continuous only at x = 0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Zq9pQ6xfBsrN

