
MATHS

BOOKS - ML KHANNA

LIMITS, CONTINUITY AND DIFFERENTIABILITY

PROBLEM SET (1) (MULTIPLE CHOICE QUESTIONS)

1.  =

A. 0

B. 1

C. 2

D. none

Answer: B

W t h Vid S l ti

lim
x→ 0

sinx

x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ywONKAcG2jU9


Watch Video Solution

2. Deduction :  =

A. 1

B. 

C. 

D. none

Answer: C

Watch Video Solution

lim
x→ 0

sinx0

x

π

π/180

3. 

A. 1

B. 0

C. 

lim
x→ ∞

sinx

x

∞

https://dl.doubtnut.com/l/_ywONKAcG2jU9
https://dl.doubtnut.com/l/_rPAuR8qT1rWm
https://dl.doubtnut.com/l/_5PUPYEMEcmpy


D. 

Answer: B

Watch Video Solution

−∞

4. If . Then  is:

A. 0

B. 

C. 1

D. none of these

Answer: C

Watch Video Solution

f(x) = √
x + sinx

x + cos2 x
lim
x→ ∞

f(x)

∞

5. lim
x→ ∞

√ =
x + sinx

x − cos x

https://dl.doubtnut.com/l/_5PUPYEMEcmpy
https://dl.doubtnut.com/l/_c0Ad3AshKHtm
https://dl.doubtnut.com/l/_AUEePwSm9dnv


A. 0

B. 1

C. 

D. none of these

Answer: B

Watch Video Solution

−1

6. If , then =

A. 1

B. 0

C. 

D. not exist

Answer: B

Watch Video Solution

f(x) = x sin(1/x), x ≠ 0 lim
x→ 0

f(x)

−1

https://dl.doubtnut.com/l/_AUEePwSm9dnv
https://dl.doubtnut.com/l/_2P374dsiMB92


7. Evaluate: 

A. 1

B. 

C. 2

D. 

Answer: B

Watch Video Solution

lim
x→ π

4

sinx − cos x

x − π

4

√2

−√2

8.  equals

A. 

B. 

C. 

lim
x→ π

4

∫ sec2 x

2 × f(t)dt

x2 − π2

16

f(2)
8

π

f(2)
2

π

f( )
2

π

1

2

https://dl.doubtnut.com/l/_2P374dsiMB92
https://dl.doubtnut.com/l/_V2vmOoW2fmc8
https://dl.doubtnut.com/l/_dG3lBrKZyu1a


D. 

Answer: A

Watch Video Solution

4f(2)

9.  =

A. 9

B. 2

C. 18

D. 3

Answer: C

Watch Video Solution

lim
x→ 0

2 sin2 3x

x2

10. lim
x→ 0

1 − cos x

x2

https://dl.doubtnut.com/l/_dG3lBrKZyu1a
https://dl.doubtnut.com/l/_HHHC4jn13yIz
https://dl.doubtnut.com/l/_DctOrWeijBLg


A. 0

B. 

C. 

D. 1

Answer: C

Watch Video Solution

1/4

1/2

11. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→π

√2 + cos x − 1

(π − x)2

2

π

π

1

4

1

2

https://dl.doubtnut.com/l/_DctOrWeijBLg
https://dl.doubtnut.com/l/_MxwNsrXpMFpg


12. =

A. 0

B. 1

C. 

D. doest not exist

Answer: D

Watch Video Solution

Ltx→ 0
√1 − cos 2x

x

√2

13. =

A. 

B. 

C. 

lim
x→ 0

(1 − cos 2x)sin 5x

x2 sin 3x

10/3

3/10

6/5

https://dl.doubtnut.com/l/_MxwNsrXpMFpg
https://dl.doubtnut.com/l/_eI76DRkg5Vmp
https://dl.doubtnut.com/l/_EplBBt11ybyH


D. 

Answer: A

Watch Video Solution

5/6

14. The function  is given by  can be

made continous at x=0 by de�ning f(0) as:

A. 2

B. 

C. 0

D. 1

Answer: D

Watch Video Solution

f :R/{0} → R f(x) = −
1

x

2

e2x − 1

−1

https://dl.doubtnut.com/l/_EplBBt11ybyH
https://dl.doubtnut.com/l/_t90gK9DophLc


15.  where  is a continous function satisfying

the condition  is equal to:

A. 0

B. 

C. 

D. none

Answer: C

Watch Video Solution

Ltx→ 0

f(1 − cos 3x)

x2
f(x)

f( ) =
9

2

2

9

9/2

2/9

16. Let  and  be the roots of , then 

 is euqal to:

A. 0

B. 

α β ax2 + bx + c = 0

lim
x→α

1 − cos(ax2 + bx + c)

(x − α)
2

(α − β)
21

2

https://dl.doubtnut.com/l/_YxLK6U3OqlQD
https://dl.doubtnut.com/l/_9hmMX0OvWuMV


C. 

D. 

Answer: C

Watch Video Solution

(α − β)2α2

2

− (α − β)2α2

2

17. If  are the roots of , then 

A. 

B. 

C. 1

D. none

Answer: D

Watch Video Solution

α, β x2 − ax + b = 0 lim
x→α

=
ex

2 −ax+ b

x − α

α − β

β − α

https://dl.doubtnut.com/l/_9hmMX0OvWuMV
https://dl.doubtnut.com/l/_oEDRGwTVj3GJ


18.  is equal to

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

lim
x→ 0

sin(π cos2 x)

x2

−π

π

π

2

19.  =

A. 1

B. 2

C. 

D. 

lim
x→ 0

tanx − sinx

x3

1

2

−1

https://dl.doubtnut.com/l/_VzaKQsAvPOQl
https://dl.doubtnut.com/l/_lFrXoRqNAc3d


Answer: C

Watch Video Solution

20.  =

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

Ltx→ 0
tan− 1 x − sin− 1 x

x3

−1

−1/2

1/2

21. The value of  is equal to:

A. e

lim
x→ 1

{ }
x3 + 2x2 + x + 1

x2 + 2x + 3

1 − cos(x− 1 )

(x− 1 )2

https://dl.doubtnut.com/l/_lFrXoRqNAc3d
https://dl.doubtnut.com/l/_t4c9NoV5rAYq
https://dl.doubtnut.com/l/_LGrCAm3H3bcm


B. 

C. 1

D. 

Answer: D

Watch Video Solution

e1 / 2

√5/6

22. =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→π / 4

√2 − cos θ − sin θ

(4θ − π)2

1

16

1

16√2

1

8

1

8√2

https://dl.doubtnut.com/l/_LGrCAm3H3bcm
https://dl.doubtnut.com/l/_p1a8rnVhPsZJ


23. 

A. 0

B. 1

C. 2

D. 4

Answer: A

Watch Video Solution

lim
x→ 0

1 − cos 2x

x

24.  equal to ?

A. 

B. 

C. 

D. 0

lim
x→ ∞

x cos( )sin( )
π

4x

π

4x

π

4

π

3

π

https://dl.doubtnut.com/l/_W9gxPmEJ9tEM
https://dl.doubtnut.com/l/_5BMF7PLCAO3V


Answer: A

Watch Video Solution

25.  then the value of :

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ltx→ 0 = k
log(3 + x) − log(3 − x)

x

−
1

3

2

3

−
2

3

26. , where  =

A. b log a

lim
x→ ∞

ax sin( )
b

ax
a > 1

https://dl.doubtnut.com/l/_5BMF7PLCAO3V
https://dl.doubtnut.com/l/_OAn35kC6L5v6
https://dl.doubtnut.com/l/_oGonCf07QTHF


B. a log b

C. b

D. a

Answer: C

Watch Video Solution

27. =

A. 

B. 

C. 1

D. none

Answer: B

Watch Video Solution

Ltx→ 1(1 + cos πx)cot2 πx

−1

1/2

https://dl.doubtnut.com/l/_oGonCf07QTHF
https://dl.doubtnut.com/l/_NE2FhFYActDT
https://dl.doubtnut.com/l/_8N0ui8198sHl


28. =

A. 1

B. 

C. 0

D. none

Answer: A

Watch Video Solution

Ltx→ 0
sin √θ

√sin θ

−1

29. =

A. 1

B. 2

C. 0

D. none

lim
x→ 0

√1 + sinx − √1 − sinx

x

https://dl.doubtnut.com/l/_8N0ui8198sHl
https://dl.doubtnut.com/l/_nmTnVpWl5A4g


Answer: A

Watch Video Solution

30. =

A. 

B. 

C. 1

D. 0

Answer: B

Watch Video Solution

lim
x→ 0

3√1 + sinx − 3√1 − sinx

x

1

3

2

3

31. =

A. 

lim
h→ 0

[ − ]
1

h 3√8 + h

1

2h

1

12

https://dl.doubtnut.com/l/_nmTnVpWl5A4g
https://dl.doubtnut.com/l/_7ntkMLu1LzFG
https://dl.doubtnut.com/l/_s0lsZsPoiCUc


B. 

C. 

D. 

Answer: D

Watch Video Solution

−
4
3

−
16

3

−
1

48

32. Evaluate .

A. 

B. 

C. 

D. none

Answer: B

Watch Video Solution

lim
h→ 0

(a + h)
2

sin(a + h) − a2 sina

h

a2 cos a + a sina

a2 cos a + 2a sina

2a2 cos a + a sina

https://dl.doubtnut.com/l/_s0lsZsPoiCUc
https://dl.doubtnut.com/l/_ZqLyRGAZrxzw


33. =

A. sin a

B. cos a

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

[ ]
sin(x + a) + sin(a − x) − 2 sina

x sinx

−sina

cos a
1

2

34. , where n is non-zero positive

integer, then a is equal to:

A. 

B. 

C. 

lim
x→ 0

= 0
sinnx[(a − n)nx − tanx]

x2

(n + 1) /n

n2

1

n

https://dl.doubtnut.com/l/_IjWS7rviICHI
https://dl.doubtnut.com/l/_3SXsF7XPBoNj


D. 

Answer: D

Watch Video Solution

n +
1

n

35. Evaluate: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(lim)
h

→
0

2[√3 sin( + h) − cos( + h)]π

6
π

6

√3h(√3 cosh − sinh)

2/3

4/3

−2/√3

−4/3

https://dl.doubtnut.com/l/_3SXsF7XPBoNj
https://dl.doubtnut.com/l/_vOlLMQmDzmE1


36. The value of:  is:

A. 1

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

lim
n→ ∞

cos( )cos( )cos( )…. . cos( )
x

2
x

4
x

8
x

2n

sinx

x

x

sinx

37.  is:

A. 

B. 

C. 

D. 

lim
h→ 0

√x + h − √x

h

1

√x

√x

2√x

1

2√x

https://dl.doubtnut.com/l/_pa72YOolSWXI
https://dl.doubtnut.com/l/_IYn0jFo10Web


Answer: D

Watch Video Solution

38. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
x→ 2a

=
√x − 2a + √x − √2a

√x2 − 4a2

1

2√a

2√a

√a

1

√a

39. =

A. 

ltn→ ∞
1 − 2 + 3 − 4 + 5 − 6 + …. − 2n

√n2 + 1 + √4n2 + 1

−1/3

https://dl.doubtnut.com/l/_IYn0jFo10Web
https://dl.doubtnut.com/l/_BmwLdyJsy7Xc
https://dl.doubtnut.com/l/_7z7vabAFoSHs


B. 

C. 

D. none

Answer: A

Watch Video Solution

−1/5

1/3

40. 

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

lim
x→ a

, a ≠ 0 =
√a + 2x − √3x

√3a + x − 2√x

1

3

1

3√3

2

3√3

https://dl.doubtnut.com/l/_7z7vabAFoSHs
https://dl.doubtnut.com/l/_TTn7FkJHfusz


41. =

A. 2

B. 3

C. 1

D. 0

Answer: C

Watch Video Solution

lim
x→ 3

x − 3

√x − 2 − √4 − x

42. =

A. 

B. 1

C. 

D. 0

lim
x→ ∞

[x − √x2 + x]

1/2

−1/2

https://dl.doubtnut.com/l/_TsqjDouN2UPJ
https://dl.doubtnut.com/l/_8ogdsreIUepD


Answer: C

Watch Video Solution

43. =

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

ltx→ ∞ √x(√x + c − √x)

c/2

c/3

c/4

44.  is equal to

A. 0

lim
x→ ∞

[√x + √x + √x − √x]

https://dl.doubtnut.com/l/_8ogdsreIUepD
https://dl.doubtnut.com/l/_thXppC9viZDK
https://dl.doubtnut.com/l/_ID0ppELtC7xZ


B. 

C. log 2

D. 

Answer: B

Watch Video Solution

1/2

e4

45. The value of  is equal to:

A. 3

B. 4

C. 1

D. 2

Answer: A

Watch Video Solution

lim
x→ 0

√x2 + 1 − 1

√x2 + 9 − 3

https://dl.doubtnut.com/l/_ID0ppELtC7xZ
https://dl.doubtnut.com/l/_6YlrwKGgqXBO


46. If then  =_____.

A. 3

B. 4

C. 1

D. 2

Answer: B

Watch Video Solution

f(9) = 9, f' (9) = 4 lim
x→ 9

√f(x) − 3

√x − 3

47. If  and , then 

is:

A. 

B. 

C. 

f(a) = a2, ϕ(a) = b2 f' (a) = kϕ' (a} ltx→ a

√f(x) − a

√ϕ(x) − b

k
a

b

k
b

a

a

b

https://dl.doubtnut.com/l/_nPtzPKjQo4ti
https://dl.doubtnut.com/l/_QsML0MBCCJmG


D. 

Answer: B

Watch Video Solution

b

a

48.  =

A. 2

B. 

C. 0

D. not exist

Answer: B

Watch Video Solution

lim
x→ ∞

x3 − 3x + 2

2x3 + x − 3

1/2

49. =lim
x→ ∞

√x2 − 1
2x + 1

https://dl.doubtnut.com/l/_QsML0MBCCJmG
https://dl.doubtnut.com/l/_YLHW0xXEKwhu
https://dl.doubtnut.com/l/_60yek0aZa0fk


A. 1

B. 0

C. 

D. 

Answer: D

Watch Video Solution

−1

1/2

50.  =

A. 

B. `1

C. 16

D. 32

Answer: A

Watch Video Solution

lim
x→ ∞

(2 + x)40(4 + x)5

(2 − x)45

−1

https://dl.doubtnut.com/l/_60yek0aZa0fk
https://dl.doubtnut.com/l/_otxnLaUSezXQ


Watch Video Solution

51. Evaluate : 

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

(lim)
x

→
π

4

1 − cot3 x

2 − cot x − cot3 x

3

4

11

4

1

2

52. If

is  (b)  (c)  (d) 

A. 

f(x) = , g(x) = , andh(x) = − , then(lim)
x

→
3

[
2

x − 3

x − 3

x + 4

2(2x + 1)

x2 + x − 12

−2 −1 −
2

7
0

−2

https://dl.doubtnut.com/l/_otxnLaUSezXQ
https://dl.doubtnut.com/l/_8bhHEADOpced
https://dl.doubtnut.com/l/_2Qb9UTT40AiK


B. 

C. 

D. 0

Answer: C

Watch Video Solution

−1

−2/7

53. The value of  is:

A. 

B. 1

C. 2

D. none of these

Answer: A

Watch Video Solution

lim
x→ ∞

√a2x2 + ax + 1 − √a2x2

1/2

https://dl.doubtnut.com/l/_2Qb9UTT40AiK
https://dl.doubtnut.com/l/_TBudYhVGbvyE
https://dl.doubtnut.com/l/_izIoIej8MiBG


54. =

A. 

B. 0

C. 1

D. 

Answer: A

Watch Video Solution

lim
x→ ∞

4√x5 + 2 − 3√x2 + 1
5√x4 + 2 − 2√x3 + 1

−1

∞

55. , then (a,b) is:

A. 

B. 

C. 

D. none of these

lim
x→ − ∞

√x2 − x + 1 − ax + b = 0

( − 1, )
1

2

(1, − )
1

2

( − 1, 2)

https://dl.doubtnut.com/l/_izIoIej8MiBG
https://dl.doubtnut.com/l/_pfx9K3UaNFL1


Answer: B

Watch Video Solution

56. The values of constants a and b so that 

, are

A. a=0, b=0

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ ∞

( − ax − b) = 0
x2 + 1

x + 1

a = 1, b = − 1

a = − 1, b = 1

a = 2, b = − 1

57. The value of  is:lim
x→ ∞

( )
x2 sin(1/x) − x

1 − |x|

https://dl.doubtnut.com/l/_pfx9K3UaNFL1
https://dl.doubtnut.com/l/_RocZ8ntWsPCU
https://dl.doubtnut.com/l/_9qAjjThVjVcn


A. 0

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

−1

58. =

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

x cos x − sinx

x2 sinx

1

2

−
1

2

1

3

−
1

3

https://dl.doubtnut.com/l/_9qAjjThVjVcn
https://dl.doubtnut.com/l/_11I5ubtVfDkJ


59.  equal to ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

x cos x − sinx

x2 sinx

1

2

−
1

2

1

3

−
1

3

60. If , then a,b are

A. 

B. 

C. 

lim
x→ 0

= 1
x(1 + a cos x) − b sinx

x3

, −
1

2

3

2

,
5

2

3

2

− , −
5

2

3

2

https://dl.doubtnut.com/l/_11I5ubtVfDkJ
https://dl.doubtnut.com/l/_nV4EBpQW1EyO
https://dl.doubtnut.com/l/_da6uCSyFCJfz


D. none

Answer: C

Watch Video Solution

61. Let . If L is �nite, then

A. a=2

B. a=1

C. 

D. 

Answer: A::C

Watch Video Solution

L = lim
x→ 0

, a > 0
a − √a2 − x2 − x2

4

x4

L =
1

64

L =
1

32

62. If , then (a,b) =Ltx→ ∞( − ax − b) = 2
x2 − 1
x + 1

https://dl.doubtnut.com/l/_da6uCSyFCJfz
https://dl.doubtnut.com/l/_8JWM2xEqGpSg
https://dl.doubtnut.com/l/_3UVzHsCtw4pU


A. (1,3)

B. 

C. 

D. none

Answer: C

Watch Video Solution

( − 1, 3)

(1, − 3)

63. If , then (a,b) =

A. [1,2]

B. (2,3}

C. (3,4)

D. none

Answer: D

Watch Video Solution

ltx→ ∞ [ − ax − b] = ∞
x2 + 1

x + 1

https://dl.doubtnut.com/l/_3UVzHsCtw4pU
https://dl.doubtnut.com/l/_h1n67Yvw3NJ0


64. If , then (a,b) =

A. (1,-2)

B. (1,2)

C. (1,1)

D. none

Answer: A

Watch Video Solution

ltx→ ∞( − ax − b) = 2
x3 + 1

x2 + 1

65.  is equal to:

A. 

B. 0

C. 1

lim
x→ ∞

x cos x − log(1 + x)

x2

1

2

https://dl.doubtnut.com/l/_h1n67Yvw3NJ0
https://dl.doubtnut.com/l/_bVlbZrmpoV28
https://dl.doubtnut.com/l/_LuOjFOPvRXZs


D. none of these

Answer: A

Watch Video Solution

66.  =

A. 1

B. 

C. 

D. none

Answer: B

Watch Video Solution

lim
x→ 0

[ − log(1 + x)]
1

x

1

x2

1/2

−1

67. The value of  is equal to:lim
x→ 0

cos(sinx) − cos x

x4

https://dl.doubtnut.com/l/_LuOjFOPvRXZs
https://dl.doubtnut.com/l/_FJ8GXJcJFmSR
https://dl.doubtnut.com/l/_f7wosbBXCOgx


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

5

1

6

1

4

1

2

68. , is

A. 2

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

x tan 2x − 2x tanx

(1 − cos 2x)2

−2

1

2

−
1

2

https://dl.doubtnut.com/l/_f7wosbBXCOgx
https://dl.doubtnut.com/l/_X7tGGMdU85ij


69. If  for any  then 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k

∑
r= 1

cos − 1 βr =
kπ

2
k ≥ 1 and A =

k

∑
r= 1

(βr)
r

lim
x→A

(1 + x) − (1 − 2x)
1
3

1
4

x + x2

1

2

1

4

1

3

1

7

70. =

A. 1

B. 2

lim
x→π / 2

2x − π

cos x

https://dl.doubtnut.com/l/_X7tGGMdU85ij
https://dl.doubtnut.com/l/_kd9Wf2t3zKKG
https://dl.doubtnut.com/l/_FozvgdM6kKR6


C. 

D. `0

Answer: C

Watch Video Solution

−2

71. 

A. 0

B. 1

C. 

D. 2

Answer: A

Watch Video Solution

lim
θ→π / 2

(secθ − tan θ) =

−1

https://dl.doubtnut.com/l/_FozvgdM6kKR6
https://dl.doubtnut.com/l/_osUBPuUKmQh4


72. 

A. 1

B. 

C. 0

D. none

Answer: C

Watch Video Solution

lim
x→ 0

x log sinx =

−1

73. 

A. 1

B. 

C. 0

D. none

lim
x→π / 2

tanx loge sinx =

−1

https://dl.doubtnut.com/l/_AzqJzlR4pUkP
https://dl.doubtnut.com/l/_b2AANc5ex9nZ


Answer: C

Watch Video Solution

74. =

A. 1

B. 

C. 0

D. none

Answer: B

Watch Video Solution

lim
x→π / 2

[x tanx − ( )secx]
π

2

−1

75. If  then the value of 

 is  (b)  (c) 5 (d) none of these

f(a) = 2, f ′ (a) = 1, g(a) = − 1, g ′ (a) = 2,

(lim)
x

→
a

g(x)f(a) − g(a)f(x)

x − a
−5

1

5

https://dl.doubtnut.com/l/_b2AANc5ex9nZ
https://dl.doubtnut.com/l/_ZcwleocLwncC
https://dl.doubtnut.com/l/_EbVshQRcCvu2


A. 

B. 

C. 5

D. none of these

Answer: C

Watch Video Solution

−5

1

5

76. If  and , then  =

A. 

B. 

C. 2

D. 3

Answer: A

Watch Video Solution

f(2) = 4 f' (2) = 4 ltx→ 2
xf(2) − 2f(x)

x − 2

−4

−2

https://dl.doubtnut.com/l/_EbVshQRcCvu2
https://dl.doubtnut.com/l/_tM5YOAwwDrGk


77. Let  and their nth derivatives  exist and

are not equal for some n. Further if 

, then the value of k =

A. 0

B. 1

C. 2

D. 4

Answer: D

Watch Video Solution

f(a) = g(a) = k fn(a), gn(a)

ltx→ a = 4
f(a)g(x) − f(a) − g(a)f(x) + g(a)

g(x) − f(x)

78.  is a di�erentiable functions given , where 

 means the derivatives of function at x = c, then  

f(x) f' (1) = 4, f' (2) = 6

f' (c)

lim
h→ 0

f(2 + 2h + h2) − f(2)

f(1 + h − h2) − f(1)

https://dl.doubtnut.com/l/_tM5YOAwwDrGk
https://dl.doubtnut.com/l/_bnCB05kpA83s
https://dl.doubtnut.com/l/_7Mts4CTTfc2q


A. not exist

B. 

C. 3

D. 

Answer: C

Watch Video Solution

−3

3/2

79. f(x) is di�erentiable, increasing functions, then  is

equal to:

A. 2

B. 1

C. 

D. 0

Answer: C

lim
x→ 0

f(x2) − f(x)

f(x) − f(0)

−1

https://dl.doubtnut.com/l/_7Mts4CTTfc2q
https://dl.doubtnut.com/l/_wOMuB5cxZLJY


Watch Video Solution

80. Suppose  is a di�erential function and f(1) =4. Then the

value of : 

 is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f :R → R

lim
x→ 1

∫
f ( x )

4
dt

2t

x − 1

8f' (1)

4f' (1)

2f' (1)

f' (1)

81. If , then  has the value of:

A. 

G(x) = − √25 − x2 lim
x→ 1

G(x) − G(1)

x − 1

1/24

https://dl.doubtnut.com/l/_wOMuB5cxZLJY
https://dl.doubtnut.com/l/_0s1jR5WNpgOB
https://dl.doubtnut.com/l/_Mpb4jcn2K0KB


B. 

C. 

D. none of these

Answer: D

Watch Video Solution

1/5

−√24

82. Let . The value of:  is:

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) =
1

√18 − x2
lim
x→ 3

f(x) − f(3)

x − 3

−1/9

−1/3

1/9

https://dl.doubtnut.com/l/_Mpb4jcn2K0KB
https://dl.doubtnut.com/l/_FCmNQ42ACw4M


83. Let  and  , then 

 is equal to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = cot − 1( )
3x − x3

1 − 3x2
g(x) = sin− 1( )

1 − x2

1 + x2

lim
x→ t

f(x) − f(t)

g(x) − g(t)

3

2(1 + t2)

−
3

2

3

2

−
3

2(1 + t2)

84.  is equal to:

A. 0

B. a=0

C. a=e

lim
x→ 0

log cos x

x

https://dl.doubtnut.com/l/_MThW1WBEDwNR
https://dl.doubtnut.com/l/_zd0RmVSoBN3s


D. none of these

Answer: A

Watch Video Solution

85.  is equal to:

A. 1

B. 0

C. e

D. none of these

Answer: B

Watch Video Solution

lim
x→ 0

log cos x

x

86. ltx→ ∞ =
3x+ 1 − 5x+ 1

3x − 5x

https://dl.doubtnut.com/l/_zd0RmVSoBN3s
https://dl.doubtnut.com/l/_1orqn7IBChYN
https://dl.doubtnut.com/l/_YbemOOYIQwnT


A. 

B. 

C. 5

D. none

Answer: C

Watch Video Solution

−5

1/5

87. =

A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

ltx→ 2
2x − x2

xx − 2x

log 2 − 1

log 2 + 1

log 2 + 1

log 2 − 1

−1

https://dl.doubtnut.com/l/_YbemOOYIQwnT
https://dl.doubtnut.com/l/_mAPFTlvYpRQ8


88.  equals

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

lim
x→π / 4

√2 cos x − 1

cot x − 1

1

√2

1

2

1

2√2

89.  equals:

A. 

B. 

C. 

lim
x→π / 4

1 − tanx

1 − √2 sinx

1

√2

1

2

1

2√2

https://dl.doubtnut.com/l/_mAPFTlvYpRQ8
https://dl.doubtnut.com/l/_wYiJcGhYpxBU
https://dl.doubtnut.com/l/_xrMlMKQl8LUa


D. 1

Answer: D

Watch Video Solution

90. =

A. 

B. 

C. 0

D. does not exist

Answer: B

Watch Video Solution

lim
x→ a

xn − an

x − a

nan

nan− 1

91. =lim
x→ a

( )
cos x − cos a
cot x − cot a

https://dl.doubtnut.com/l/_xrMlMKQl8LUa
https://dl.doubtnut.com/l/_pJoPiX2BsHqo
https://dl.doubtnut.com/l/_ACi4e1AcGQaW


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin3 a
1

2

cosec3a
1

2

sin3 a

cosec3a

92. =

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim (t → 0)
√cos t − 3√cos t

sin2 t

1

3

1

6

−
1

12

2

3

https://dl.doubtnut.com/l/_ACi4e1AcGQaW
https://dl.doubtnut.com/l/_PsZGn66tI23v


93. If  then  is given

A. 

B. 

C. 0

D. 1

Answer: D

Watch Video Solution

f(x) =
sin(ex− 2 − 1)

log(x − 1)
lim
x→ 2

(f(x))

−2

−1

94.  is given by:

A. 

B. 

C. 1

lim
x→ − 1

√π − √cos − 1 x

√x + 1

1

√π

1

√2π

https://dl.doubtnut.com/l/_PsZGn66tI23v
https://dl.doubtnut.com/l/_o4ZZGMyn9Of0
https://dl.doubtnut.com/l/_MP2RXDIjNYIW


D. 0

Answer: B

Watch Video Solution

95. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Ltx→ a√(a2 − x2) cot{ √ )} =
π

2
a − x

a + x

−
4a
π

−
2a

π

2a

π

4a
π

96. =ltx→ ∞ [√x + √x − √x]

https://dl.doubtnut.com/l/_MP2RXDIjNYIW
https://dl.doubtnut.com/l/_md5OpSAA0pTA
https://dl.doubtnut.com/l/_FihXWS0EGyF4


A. 

B. 1

C. 0

D. none

Answer: A

Watch Video Solution

1/2

97. If  exists then 

A. 

B. 

C. 

D. none

Answer: A::B::C

Watch Video Solution

lim
x→ 1

sec− 1[ − ]
λ2

logx

λ2

x − 1
λ ∈

[ − ∞, − √2]

[√2, ∞]

[ − ∞, − √2] ∪ [√2, ∞]

https://dl.doubtnut.com/l/_FihXWS0EGyF4
https://dl.doubtnut.com/l/_qYYnx1VYVD1Q


98. The value of  is:

A. 1

B. 

C. 0

D. none of these

Answer: A

Watch Video Solution

lim
x→ a

log(x − a)

log(ex − ea)

−1

99. 

A. 2

B. 4

C. 8

lim
x→ 0

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

=
logsec ( x / 2 ) cos x

logsecx cos( )x
2

https://dl.doubtnut.com/l/_qYYnx1VYVD1Q
https://dl.doubtnut.com/l/_sBZrNzPkz9Py
https://dl.doubtnut.com/l/_eSL7T7PY4Af1


D. 16

Answer: D

Watch Video Solution

100. The value of  is 1 (b) e (c)  (d) none of these

A. 1

B. e

C. 

D. none of these

Answer: A

Watch Video Solution

(lim)
x

−→
∞
( )

mcos x
m

e− 1

e− 1

101.  =ltn→ ∞ [tan{ + (1 + )
a

}]
n

π − 4
4

1

n

https://dl.doubtnut.com/l/_eSL7T7PY4Af1
https://dl.doubtnut.com/l/_WIXIWcXCQqUT
https://dl.doubtnut.com/l/_Ar78hjtbhM4s


A. 

B. 

C. 

D. does not exist

Answer: B

Watch Video Solution

ea

e2a

e0

102. The value of  is

A. n

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 1

x + x2 + …. + xn − n

x − 1

n + 1

2

n(n + 1)

2

n(n − 1)

2

https://dl.doubtnut.com/l/_Ar78hjtbhM4s
https://dl.doubtnut.com/l/_SLdrpEP2MDx3


103.  is equal to:

A. k

B. 2k

C. 3k

D. 4k

Answer: A

Watch Video Solution

lim
n→ ∞

logn− 1(n)logn(n + 1)…. lognk − 1(n
k)

104.  is equal to:

A. 

B. 

C. 0

lim
x→ 0

[∫
0

y

esin2 tdt − ∫
0

x+y

esin2 tdt]
1

x

esin2 y

sin 2yesin2

y

https://dl.doubtnut.com/l/_SLdrpEP2MDx3
https://dl.doubtnut.com/l/_Cn7av9DE4FNk
https://dl.doubtnut.com/l/_8fllz5PKzymQ


D. none of these

Answer: A

Watch Video Solution

105.  is equal to:

A. abc

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

( )
2 /x

, a, b, c > 0
ax + bx + cx

3

a2b2c2

(abc)2 / 3

(abc)2

106. =lim
x→ 9

[log2 log3 x]
1

x− 9

https://dl.doubtnut.com/l/_8fllz5PKzymQ
https://dl.doubtnut.com/l/_MPAJOgV2ixJN
https://dl.doubtnut.com/l/_EqjZKlOB11U8


A. 1

B. 0

C. 

D. 

Answer: C

Watch Video Solution

∞

−∞

107. If the normal of  at x=0 is given by , then 

 is equal to:

A. 

B. 

C. 

D. 0

Answer: A

f(x) = 0 3x − y + 3 = 0

lim
x→ 0

x2

f(x2) − 5f[4x2) + 4f(7x2)

−
1

3

1

3

1

6

https://dl.doubtnut.com/l/_EqjZKlOB11U8
https://dl.doubtnut.com/l/_GVrMxkSKKoLT


Watch Video Solution

108. Let  be continuous at x = 0 and , Then value of 

 is:

A. 1

B. 2

C. 3

D. 0

Answer: C

Watch Video Solution

f' ' (x) f' ' (0) = 4

lim
x→ 0

2f(x) − 3f(2x) + f(4x)

x2

109. =

A. 1

B. 2

lim
x→π / 2

sinx − (sinx)
sin x

1 − sinx + log sinx

https://dl.doubtnut.com/l/_GVrMxkSKKoLT
https://dl.doubtnut.com/l/_qr7qXB6kIuh4
https://dl.doubtnut.com/l/_3Nlpd4b3uiKW


C. 3

D. 0

Answer: B

Watch Video Solution

110. 

A. log 2

B. 2 log 2

C. 

D. 0

Answer: B

Watch Video Solution

lim
x→ 0

=
2x − 1

(1 + x)1 / 2 − 1

log 2
1

2

https://dl.doubtnut.com/l/_3Nlpd4b3uiKW
https://dl.doubtnut.com/l/_5jrdbfvRMWbe


111. 

A. 

B. 

C. 1

D. none

Answer: B

Watch Video Solution

ltx→ 0
1 − cos x

x(2x − 1)

loge 2
1
2

log2 e
1
2

112. 

A. log (ab)

B. 

C. 

D. none

lim
x→ 0

=
ax − bx

x

loga

b

log b

a

https://dl.doubtnut.com/l/_1j2S6n9jAozA
https://dl.doubtnut.com/l/_RMy6LIvHAEu1


Answer: B

Watch Video Solution

113.  is:

A. 2 log 4. log 3

B. 

C. 3 log 4. log 3

D. none

Answer: B

Watch Video Solution

ltx→ 0
1 − 3x − 4x + 12x

√2 cos x + 7 − 3

−6 log 4. log 3

114. =

A. 2 log 2

ltx→ 0
8x − 4x − 2x + 1x

x2

https://dl.doubtnut.com/l/_RMy6LIvHAEu1
https://dl.doubtnut.com/l/_qNrMuJ7Efy8x
https://dl.doubtnut.com/l/_akI58EO8bdt3


B. 

C. log 2

D. none

Answer: B

Watch Video Solution

2(log 2)(2)

115. 

A. 

B. 

C. 

D. none

Answer: D

Watch Video Solution

ltx→ 0 =
64x − 32x − 16x + 4x + 2x − 1

[√15 + cos x − 4]sinx

−96(log 2)2

48(log 2)2

(2 log 2)3

https://dl.doubtnut.com/l/_akI58EO8bdt3
https://dl.doubtnut.com/l/_D8Zw9cnTl1p9


116. =

A. 

B. 

C. 

D. none

Answer: C

Watch Video Solution

ltx→ 0
8x − 4x − 2x + 1

√2 − √1 + cos x

4√2 log 2

8√2 log 2

8√2(log 2)2

117.  equals:

A. e

B. 

C. 

D. 

lim
x→ ∞

[1 + 2/x)]
x

∞

e2

1/e

https://dl.doubtnut.com/l/_5YcMNfe0z7JJ
https://dl.doubtnut.com/l/_mGSPtdjmxCAn


Answer: C

Watch Video Solution

118. The value of  is:

A. 1

B. 

C. e

D. 

Answer: C

Watch Video Solution

ltx→ 1[log5 5x]logx 5

−1

e− 1

119. The value of  is:

A. 

ltx→ 1(log2 2x)logx 5

log2 5

https://dl.doubtnut.com/l/_mGSPtdjmxCAn
https://dl.doubtnut.com/l/_tJrl2u6nVGWM
https://dl.doubtnut.com/l/_chVxU0lKqQ0c


B. 

C. 

D. none

Answer: C

Watch Video Solution

5

2

elog2 5

120. =

A. e

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

{tan( + x)}
1 /xπ

4

e2

√e

1/√e

https://dl.doubtnut.com/l/_chVxU0lKqQ0c
https://dl.doubtnut.com/l/_58RJSkKF9ow8
https://dl.doubtnut.com/l/_HugwoHzwDyJO


121. If a  where  and  then (a,b) is

equal to:

A. 

B. 

C. (1,0)

D. none of these

Answer: C

Watch Video Solution

lim
x→ 1

x1 / ( 1 −x ) + b = e− 1 a ≥ 1 b ≥ 0

(1, e− 1)

(2, e− 1)

122. If , then (a,b) is:

A. (2,1)

B. (1,2)

C. [1, any real constant]

ltx→ ∞ [1 + + ]
2x

= e2a

x

b

x2

https://dl.doubtnut.com/l/_HugwoHzwDyJO
https://dl.doubtnut.com/l/_yFITYdALktSV


D. (1,1)

Answer: C

Watch Video Solution

123. If , then (a,b)=

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

ltx→ ∞{√x2 − x + 1 − ax − b} = 0

{ − 1, 1/2}

{1, 1/2}

[1, − 1/2]

https://dl.doubtnut.com/l/_yFITYdALktSV
https://dl.doubtnut.com/l/_ETOOZzxHvDzU


124. If , where  such that , then

the value of (a,b) is equal to:

A. (16,8)

B. (8,4)

C. (2,1)

D. (1,2)

Answer: C::D

Watch Video Solution

lim
x→ 0

(1 + ax)b/x = e2 a, b ∈ N a + b = 3

125. If a,b,c,d are positive, then 

A. 

B. 

C. 

lim
x→ ∞

(1 + )
c+dx1

a + bx

ed/ b

ec/a

e ( c+d ) / ( a+ b )

https://dl.doubtnut.com/l/_7DELddP7XBwg
https://dl.doubtnut.com/l/_zqwEfuKoMIO3


D. e

Answer: A

Watch Video Solution

126. The value of  is:

A. 1

B. ab

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

[cos x + a sin bx]1 /x

eab

eb/a

127. If , then (a,b) is equal to:l lim
x→ 0

(cos x + a sin bx)1 /x = e2

https://dl.doubtnut.com/l/_zqwEfuKoMIO3
https://dl.doubtnut.com/l/_i2rV6G5cvTwp
https://dl.doubtnut.com/l/_T26uEZO4Qdvn


A. (1,2)

B. 

C. 

D. (4,2)

Answer: A::C

Watch Video Solution

(2, )
1

2

(2√3, )
1

√3

128. =

A. 

B. e

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

( )
1 /x2

tanx

x

a2

√e

e1 / 3

https://dl.doubtnut.com/l/_T26uEZO4Qdvn
https://dl.doubtnut.com/l/_OmILAyP3xEJv


Watch Video Solution

129. =

A. e

B. 

C. 

D. none

Answer: B

Watch Video Solution

lim
x→ 0

( )
1 /x2

1 + 5x2

1 + 3x2

e2

e3

130.  is:

A. 

B. 

C. 

(limit)x→ a

xm − am

xn − an

am−nm

n

an−mn

m

mnamn

https://dl.doubtnut.com/l/_OmILAyP3xEJv
https://dl.doubtnut.com/l/_x2IuVfs4fLOi
https://dl.doubtnut.com/l/_1yu7y6zm5PF0


D. none

Answer: A

Watch Video Solution

131.  then k=

A. 

B. 

C. 

D. none

Answer: C

Watch Video Solution

ltx→ 1 = ltx→ k
x4 − 1
x − 1

x3 − k3

x2 − k2

2

3

4
3

8

3

132.  =ltx→ ∞( )
x+ 4

x + 6

x + 1

https://dl.doubtnut.com/l/_1yu7y6zm5PF0
https://dl.doubtnut.com/l/_WM7fiS3oegng
https://dl.doubtnut.com/l/_vyaUK2xR4ftr


A. e

B. 

C. 

D. 

Answer: C

Watch Video Solution

e3

e5

e7

133.  =

A. e

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
x→ ∞

( )
x+ 3

x + 2

x + 1

e2

e4

e6

https://dl.doubtnut.com/l/_vyaUK2xR4ftr
https://dl.doubtnut.com/l/_wQtOVq3TyqRV


134.  =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ ∞

( )
x+ 3

x + 3

x − 1

e2

e4

e5

e6

135. If  are the roots of the equation , then 

 is equal to

A. 

B. 

α, β ax2 + bx + c = 0

lim
x→α

(ax2 + bx + c + 1)
1 /x−α

2a(α − β)

2 log[a(α − β)]

https://dl.doubtnut.com/l/_wQtOVq3TyqRV
https://dl.doubtnut.com/l/_ogVzn5g53G6p
https://dl.doubtnut.com/l/_MUWw2OLwWUNC


C. 

D. 

Answer: C

Watch Video Solution

e2a (α−β )

ea
2 |α−β |

136.  is equal to:

A. 4

B. 5

C. e

D. none of these

Answer: B

Watch Video Solution

lim
n→ ∞

(4n + 5n)1 /n

https://dl.doubtnut.com/l/_MUWw2OLwWUNC
https://dl.doubtnut.com/l/_PFVUTVAEyChZ


137. , where  is equal to:

A. 0

B. 1

C. 

D. none

Answer: B

Watch Video Solution

ltn→ ∞
xn + yn

xn − yn
x > y > 1

−1

138. If , then  is:

A. 

B. 

C. 

D. 

f(x) = ( )
x

x2 + 5x + 3

x2 + x + 2
lim
x→ ∞

f(x)

e4

e3

e2

24

https://dl.doubtnut.com/l/_X8rIqQ5XZizh
https://dl.doubtnut.com/l/_ZqLUlJ4BwjA0


Answer: A

Watch Video Solution

139. The value of  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

lim
x→ ∞

( )
x2 − 2x + 1

x2 − 4x + 2

e2

e− 2

e6

140.  is:

A. 

ltx→ 0( )
sinx

x

sin x

x− sin x

e− 1

https://dl.doubtnut.com/l/_ZqLUlJ4BwjA0
https://dl.doubtnut.com/l/_01lxatXRbFD5
https://dl.doubtnut.com/l/_keWfiTwIqakJ


B. e

C. 1

D. none

Answer: C

Watch Video Solution

141.  is:

A. 

B. e

C. 1

D. none

Answer: A

Watch Video Solution

ltx→ 0( )
sinx

x

sin x

x− sin x

e− 1

https://dl.doubtnut.com/l/_keWfiTwIqakJ
https://dl.doubtnut.com/l/_qagKq4OquFeG


142. For  is equal to

A. e

B. 

C. 

D. 

Answer: C

Watch Video Solution

x ∈ R, lim
x→ ∞

( )
x

x − 3

x + 2

e− 1

e− 5

e5

143. If  where [x] denotes the greatest integer

less than or equal to x, then the value of  is equal to:

A. 

B. 0

C. 2

f(x) = x( − 1)
[ ]

, x ≤ 0
1
x

lim
x→ 0

f(x)

−1

https://dl.doubtnut.com/l/_Q5z3cg7Zb16l
https://dl.doubtnut.com/l/_TazuLLLt55oa


D. none of these

Answer: B

Watch Video Solution

144. The integer  for which  is a

�nite non-zero number, is  b. 2 c.  d. 

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

' n' ( lim )
x

→
0

(cos x − 1)(cos x − ex)

xn

1 3 4

https://dl.doubtnut.com/l/_TazuLLLt55oa
https://dl.doubtnut.com/l/_1IOlPAhOZy7m


145. If  is a �nite non-zero

number, then the integer n is:

A. 2

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

ltx→ 0

cos2 x − cos x − ex cos x + ex − x2

2

xn

146. Let  be such that f (1) = 3 and f'(1) = 6. Then, 

 equals

A. 1

B. 

f :R → R

lim
x→ 0

[ ]
1 /x

f(1 + x)

f(1)

e1 / 2

https://dl.doubtnut.com/l/_4XaaknBDERMU
https://dl.doubtnut.com/l/_miM8wkAnlTqH


C. 

D. 

Answer: C

Watch Video Solution

e2

e3

147. The value of , for ,is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ b

√x − a − √b − a

x2 − b2
b > a

1

4b√a − b

1

4b√b − a

1

4a√a − b

1

b√b − a

https://dl.doubtnut.com/l/_miM8wkAnlTqH
https://dl.doubtnut.com/l/_lYTMP0bf0COK


148. For  is equal to:

A. 

B. 0

C. 2

D. 1

Answer: D

Watch Video Solution

x > 0, lim
x→ 0

((sinx)1 /x + ( )
sin x

)
1

x

−1

149. If , then maximum degree

of  is:

A. 4

B. 3

C. 2

lim
t→ a

= 0
∫
t

a
f(t)dt − (f(t) − f(a))t−a

2

(t − a)3

f(x)

https://dl.doubtnut.com/l/_fp6N1k9zTYrF
https://dl.doubtnut.com/l/_OyUHahcZ2dYy


PROBLEM SET (1) (TRUE AND FALSE)

D. 1

Answer: D

Watch Video Solution

150. =

A. 4

B. 

C. 3

D. 2

Answer: D

Watch Video Solution

lim
x→ 0

(1 − cos 2x)(3 + cos x)

x tan 4x

1

2

https://dl.doubtnut.com/l/_OyUHahcZ2dYy
https://dl.doubtnut.com/l/_kJgdvj2l9kIs
https://dl.doubtnut.com/l/_BDOd4dVfGnWg


PROBLEM SET (1) (FILL IN THE BLANKS)

1.  is equal to 

Watch Video Solution

lim
x→ 0

x

tan− 1(2x)

1

2

2. 

Watch Video Solution

lim
θ→π / 2

=
1 − sin θ

(π − 2θ)
2

1

8

3. 

Watch Video Solution

lim
θ→π / 2

( ) =
1 − sin3 θ

cos2 θ

1

2

4.  is equal to .

Watch Video Solution

lim
x→ ∞

[√x2 + ax + a2 − √x2 + a2]
a

2

https://dl.doubtnut.com/l/_BDOd4dVfGnWg
https://dl.doubtnut.com/l/_9m4Vd8zclO5H
https://dl.doubtnut.com/l/_G0Y3KM7hjIwv
https://dl.doubtnut.com/l/_ejsCnWNbfkMA
https://dl.doubtnut.com/l/_PPGMR1bdyjkg


1.  is the integral of =………..

Watch Video Solution

f(x) , x ≠ 0, lim
x→ 0

f' (x)
2 sinx − sin 2x

x3

2. = �nite, then a=…………. And limit =…………..

Watch Video Solution

lim
x→ 0

sin 2x + a sinx

x3

3.  = ……………

Watch Video Solution

lim
x→ 0

sinx − x + x31
6

x5

4. The value of the limit  is……….

Watch Video Solution

lim
x→ 0

e√x − e1 / √x

e√x + e1 / √x

https://dl.doubtnut.com/l/_PPGMR1bdyjkg
https://dl.doubtnut.com/l/_U1p3Hzvudqgn
https://dl.doubtnut.com/l/_Bt9NCVrU5iiA
https://dl.doubtnut.com/l/_tsHsnIK6E2XY


PROBLEM SET (2) (MULTIPLE CHOICE QUESTIONS)

5.  = …………..

Watch Video Solution

lim
h→ 0

ln(1 + 2h) − 2 ln(1 + h)

h2

6. Find the constant a, b and c such that

Watch Video Solution

lim
x→ 0

= 2
axex − b log(1 + x) + cxe−x

x2 sinx

7.  is…………

Watch Video Solution

lim
n→ ∞

[1 − log(1 + )
n− 1

]
1

n

1. lim
x→ 0

=

√( )(1 − cos 2x)1
2

x

https://dl.doubtnut.com/l/_Mym8YyKaHhAg
https://dl.doubtnut.com/l/_5g7OsyM5fb28
https://dl.doubtnut.com/l/_vKTVEw5bZZWI
https://dl.doubtnut.com/l/_gSypzCZhu0eq


A. 1

B. 

C. 0

D. none

Answer: D

Watch Video Solution

−1

2. 

A. exists and it equals 

B. exists and it equals 

C. does not exist because 

D. does not exist because L.H.L is not equal to R.H.L.

Answer: D

Watch Video Solution

lim
x→ 1

√1 − cos 2(x − 1)

x − 1

√2

−√2

x − 1 → 0

https://dl.doubtnut.com/l/_gSypzCZhu0eq
https://dl.doubtnut.com/l/_mVucfwJImqcd


3. If where  denotes the greatest

integer less than or equal to x. Then �nd 

A. 1

B. 0

C. 

D. none of these

Answer: D

Watch Video Solution

f(x) =
⎧
⎨⎩

,   for [x] ≠ 0

0,    for [x] = 0

sin [x ]

[x ] [x]

lim
x→ 0

f(x).

−1

4. , where [•] has the usual meaning is

A. 1

B. 

ltx→ ∞
logx

[x]

−1

https://dl.doubtnut.com/l/_mVucfwJImqcd
https://dl.doubtnut.com/l/_clS1mHirssqH
https://dl.doubtnut.com/l/_O6zZRh7fCXWd


C. 0

D. none

Answer: C

Watch Video Solution

5. The left hand limit of   

where [x] denotes the greatest integer less than or equal to x is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

f(x) = { − [ ]
3
}, (a > 0)

|x|3

a

x

a

a2

a2 − 1

a2 − 3

https://dl.doubtnut.com/l/_O6zZRh7fCXWd
https://dl.doubtnut.com/l/_Yd1Tr4YtO0rh
https://dl.doubtnut.com/l/_ysuzxcfOybIM


6. 

A. 0

B. 1

C. 

D. Not exist

Answer: D

Watch Video Solution

lim
x→ 3

=
|x − 3|

x − 3

−1

7. Let , then

A. f(x) is not continuous at 

B. f is di�erentiable everywhere

C. right hand limit at x = 2 does not exist

D. f is continuous but riot di�erentiable at x=2

f(x) = {
∫
x

0 {5 + |1 − t|dt} if x > 2

5x + 1 if x ≤ 2

x = 2

https://dl.doubtnut.com/l/_ysuzxcfOybIM
https://dl.doubtnut.com/l/_DsnwlCPTxKjN


Answer: D

Watch Video Solution

8. The value of  is

A. 0

B. 1

C. 

D. none

Answer: A

Watch Video Solution

lim
x→ 1 +

∫ x

1
|t − 1|dt

sin(x − 1)

−1

9.  equals

A. f(a)

lim
x→ a

∫
x

a

f(x)dx
x

x − a

https://dl.doubtnut.com/l/_DsnwlCPTxKjN
https://dl.doubtnut.com/l/_jBqoy9LnlaYo
https://dl.doubtnut.com/l/_JeJk2TiqFQpG


B. a f(a)

C. 0

D. none

Answer: B

Watch Video Solution

10. If , then 

A. 0

B. 1

C. 2

D. not exist

Answer: A

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x x < 0

1 x = 0

x2 x > a

lim
x→ 0

f(x) =

https://dl.doubtnut.com/l/_JeJk2TiqFQpG
https://dl.doubtnut.com/l/_RaGZk4ZTAaf8


11. If [x] denotes the greatest integer less than or equal to x,then the

value of  is

A. 0

B. 1

C. 

D. none of these

Answer: C

Watch Video Solution

lim
x→ 1

(1 − x + [x − 1] + [1 − x])

−1

12. Let   

Then, 

A. exists only when k = 1

B. exists for every real k

f(x) =
⎧
⎨⎩

x2 x ∉ Z

x ∉ Z
k(x2 − 4 )

2 −x

lim
x→ 2

f(x)

https://dl.doubtnut.com/l/_RaGZk4ZTAaf8
https://dl.doubtnut.com/l/_pVwOQKFSIAfN
https://dl.doubtnut.com/l/_MIK1RFgM00v9


C. exists for every real k except k = 1

D. does not exist

Answer: B

Watch Video Solution

13. If  and f'(x)) exists �nitely

for all , then

A. p=1, q=-1

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = {(x, x ≤ 1), (x2 + bx + c, x > 1

x ∈ R

p ∈ R, q = 1

p = − 1, q ∈ R

p = − 1, q = 1

https://dl.doubtnut.com/l/_MIK1RFgM00v9
https://dl.doubtnut.com/l/_QllDnSkOHTuD
https://dl.doubtnut.com/l/_CgFkqWSnNIIG


14. If f(x) is an odd function of x and  exists then the limit must

be zero. True or False.

Watch Video Solution

ltx→ 0f(x)

15.  is equal to:

A. 1

B. 

C. 0

D. does not exist

Answer: D

Watch Video Solution

Ltx→ 0
e1 /x − 1

e1 /x + 1

−1

16.  is equal to:lim
x→ 0

(1 + sinx)
1 /x2

https://dl.doubtnut.com/l/_CgFkqWSnNIIG
https://dl.doubtnut.com/l/_qH5SX8qQdq9N
https://dl.doubtnut.com/l/_T4x46D0dHee1


A. 0

B. 

C. 

D. does not exist

Answer: B

Watch Video Solution

∞

e1 / 2

17. , ([.] denotes the greatest integer function)

A. is equal to 1

B. is equal to zero

C. does not exist

D. none of these

Answer: B

Watch Video Solution

lim
x→ 0

sin[cos x]

1 + [cos x]

https://dl.doubtnut.com/l/_T4x46D0dHee1
https://dl.doubtnut.com/l/_jXFNejvmKTyG


18. The number of points at which the function  is

discontinuous is

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

f(x) =
1

log|x|

19. The function  is not de�ned at x =

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

at x = 0, is

A. a-b

f(x) =
log(1 + ax) − log(1 − bx)

x

https://dl.doubtnut.com/l/_jXFNejvmKTyG
https://dl.doubtnut.com/l/_I0tPZrGgbRUu
https://dl.doubtnut.com/l/_6zkgoKQV8urZ


B. 1+b

C. log a + log b

D. none of these

Answer: D

Watch Video Solution

20. The value of f(0) so that the function

 ` is continuous at x = 0 is:

A. 1

B. 2

C. 3

D. none

Answer: A

Watch Video Solution

f(x) = , (x ≠ 0)
log(1 + x2 tanx)

sinx3

https://dl.doubtnut.com/l/_6zkgoKQV8urZ
https://dl.doubtnut.com/l/_iag5HfvbGLrz


21. If the function: 

 is continous at x=2, then A is:

A. 0

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

f(x) = {
for x ≠ 2

2 for x = 2

x2 − (A+ 2 ) x+A

x− 2

−1

22. If , the value of , so that f (x) is

continuous at  is:

A. 

B. 

f(x) = , x ≠
cos2 πx

e2x − 2ex

1

2
f( )

1

2

x =
1

2

π

2e2

π

2e

https://dl.doubtnut.com/l/_iag5HfvbGLrz
https://dl.doubtnut.com/l/_uzx2zlwT2M0I
https://dl.doubtnut.com/l/_zj4Ca8humnSc


C. 

D. 

Answer: D

Watch Video Solution

π2

2e2

π2

2e

23. The value of b for which the function 

 is continuous at every point of its

domain, is

A. 

B. 0

C. 1

D. 

Answer: A

Watch Video Solution

f(x) = {
5x − 4 0 < x ≤ 1

4x2 + 3bx 1 < x < 2

−1

13/3

https://dl.doubtnut.com/l/_zj4Ca8humnSc
https://dl.doubtnut.com/l/_lUekS6NiLs20


24. if , is continous at 3 then  =

A. 1

B. 

C. 0

D. none

Answer: A

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + λ −1 < x < 3

4 x = 3

3x − 5 x > 3

λ

−1

25. If the function , is continous at x=0, then

the value of k is:

A. 1

B. 

f(x) = {
(cos x)1 /x

x ≠ 0

= k x = 0

−1

https://dl.doubtnut.com/l/_lUekS6NiLs20
https://dl.doubtnut.com/l/_e4bbgRjH3OLm
https://dl.doubtnut.com/l/_YoUnGJhPcSEa


C. 0

D. e

Answer: A

Watch Video Solution

26. Let , If  is continous for all x,

then k=

A. 3

B. 5

C. 7

D. none

Answer: C

Watch Video Solution

f(x) =
⎧
⎨⎩

Ifx ≠ 2

= k Ifx = 2

x3 +x2 − 16x+ 20

( x− 2 ) 2
f(x)

https://dl.doubtnut.com/l/_YoUnGJhPcSEa
https://dl.doubtnut.com/l/_4Yf99rhHT6kO


27. Let . If  is continuous in 

, then =

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = , x ≠ , x ∈ [0, ]
1 − tanx

4x − π

π

4

π

2
f(x)

[0, ]
π

2
f( )

π

4

1/2

−1/2

−1

28. The value of f(0), so that the function 

 becomes continuous for all x,

is given by:

A. 

B. 

f(x) =
√a2 − ax + x2 − √a2 + ax + x2

√a + x − √a − x

a√a

√a

https://dl.doubtnut.com/l/_nyof7AbdwfjM
https://dl.doubtnut.com/l/_O7BIAwiACHrp


C. 

D. 

Answer: C

Watch Video Solution

−√a

−a√a

29. The value of  so that the function 

 is continuous, is given  (b) 6

(c) 2 (d) 4

A. 

B. 6

C. 2

D. 4

Answer: C

Watch Video Solution

f(0),

f(x) = (x ≠ 0)
(27 − 2x)

2
− 3

9 − 3(243 + 5x)
1 / 5

− 2

2

3

2/3

https://dl.doubtnut.com/l/_O7BIAwiACHrp
https://dl.doubtnut.com/l/_XU8Vbq5KHIjW


30.  is continuous in the interval

[-1,1], then p is equal to:

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

f(x) =
⎧
⎨⎩

−1 ≤ x < 0

0 ≤ x ≤ 1

√1 +px− √1 −px

x

2x+ 1

x− 2

−1

−1/2

1/2

31.  is not de�ned at x = 2. If f(x) is continuous, then

f(2) is equal to:

A. e

B. 

f(x) = (x − 1)
1

2 − x

e− 1

https://dl.doubtnut.com/l/_XU8Vbq5KHIjW
https://dl.doubtnut.com/l/_5kpC5yKgB8yg
https://dl.doubtnut.com/l/_SQlke5wmjA1F


C. 

D. 1

Answer: B

Watch Video Solution

e− 2

32. The function  is continuous

for , then the most suitable values of a and b are

A. a=1, b=-1

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x2 /a 0 ≤ x < 1

a 1 ≤ x < √2

(2b2 − 4b)/x2 √2 ≤ x < ∞

0 ≤ x < ∞

a = − 1, b = 1 + √2

a = − 1, b = 1

https://dl.doubtnut.com/l/_SQlke5wmjA1F
https://dl.doubtnut.com/l/_OspFEhLR2yB4


33. If  then the value of  for which Rolle's

theorem can be applied in [0,1] is

A. 

B. 

C. 0

D. 

Answer: D

Watch Video Solution

f(x) = xa logx and f(0) = 0 α

−2

−1

1
2

34. The value of a for which the function

 may

be continuous at  is 1 (b) 2 (c) 3 (d) none of these

A. 1

f(x) = f(x) = { , x ≠ 012(log 4)
3
, x = 0

(4x − 1)3̂

sin(xa)log{(1 + x23)}

x = 0

https://dl.doubtnut.com/l/_OspFEhLR2yB4
https://dl.doubtnut.com/l/_dxoYvDfLOUgY
https://dl.doubtnut.com/l/_Cp9xkhuIZ42H


B. 2

C. 3

D. none of these

Answer: D

Watch Video Solution

35. If  and f (0) = 8 be a continuous

function then  =

A. 2

B. 1

C. 

D. 

Answer: A::D

Watch Video Solution

f(x) = , x ≠ 0
(ex − 1)4

sin( )log(1 + )x2

λ2

x2

2

λ

−1

−2

https://dl.doubtnut.com/l/_Cp9xkhuIZ42H
https://dl.doubtnut.com/l/_a4oaWqceKiUu


Watch Video Solution

36. Let  f(0) = 1. If f(x) is

continuous at x = 0, a and b are given by

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) = , x ≠ 0
x(1 + a cos x) − b sinx

x3

5/2, 3/2

−5, − 3

−5/2, − 3/2

37.  If the function be continuous at x =

0, then a =

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

x < 0

= a x = 0

= x > 0

1 − cos 4x
x2

√x

√16 + √x− 4

https://dl.doubtnut.com/l/_a4oaWqceKiUu
https://dl.doubtnut.com/l/_GeobXUdxNWeQ
https://dl.doubtnut.com/l/_LjXYfimEi51G


A. 4

B. 6

C. 8

D. 10

Answer: C

Watch Video Solution

38. The function  is

continuous for  then a, b are

A. 

B. 

C. 

D. none of these

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x + a√2 sinx 0 ≤ x < π/4

2x cot x + 6 π/4 ≤ x ≤ π/2

a cos 2x − b sinx π/2 < x ≤ π

0 ≤ x ≤ π

,
π

6

π

12

,
π

3

π

6

, −
π

6

π

12

https://dl.doubtnut.com/l/_LjXYfimEi51G
https://dl.doubtnut.com/l/_yieDQtkFOP1X


Answer: C

Watch Video Solution

39. In order that the function  is continuous at 

 must be de�ned as

A. f(0)=0

B. f(0)=e

C. f(0)=1/e

D. none of these

Answer: B

Watch Video Solution

f(x) = (x + 1)cot x

x = 0, f(0)

40. Function  is not de�ned at . If f(x) is

continuous at , then  is equal to:

f(x) = (sin 2x)tan2 2x
x =

π

4

x =
π

4
f( )

π

4

https://dl.doubtnut.com/l/_yieDQtkFOP1X
https://dl.doubtnut.com/l/_OnuOq3uCeOYY
https://dl.doubtnut.com/l/_6BRBcjgCZMcN


A. 1

B. 2

C. 

D. none of these

Answer: C

Watch Video Solution

√e

41. Let  . The value which should be

assigned to  at  so that it is continuous everywhere is 1 (b) 

 (c) 2 (d) none of these

A. 

B. 1

C. 2

D. none of these s

f(x) = , x ≠
tan( − x)π

4

cot 2x

π

4

f(x) x = ,
π

4
1

2

1/2

https://dl.doubtnut.com/l/_6BRBcjgCZMcN
https://dl.doubtnut.com/l/_ZonSdosbJ7Ug


Answer: A

Watch Video Solution

42. If , then for f to be continuous

everywhere,  is equal to:

A. 

B. 1

C. 

D. 

Answer: D

Watch Video Solution

f(x) = , (x ≠ 2)
2 − (256 − 7x)1 / 8

(5x + 32)
1 / 5

− 2

f(0)

−1

26

7/64

https://dl.doubtnut.com/l/_ZonSdosbJ7Ug
https://dl.doubtnut.com/l/_e2MRlvWdVA5V


43. The value of  that makes the function

 continuous at x = 0 is:

A. 0

B. 1

C. 

D. none of these

Answer: B

Watch Video Solution

λ

f(x) = {
(cos x)1 / sin x

x ≠ 0

λ x = 0

1/2

44. Let  be continuous at x = 0 and , Then value of 

 is:

A. 11

B. 2

f' ' (x) f' ' (0) = 4

lim
x→ 0

2f(x) − 3f(2x) + f(4x)

x2

https://dl.doubtnut.com/l/_pOgQsuRIjXUo
https://dl.doubtnut.com/l/_0SG3FQlYfA95


C. 12

D. none of these

Answer: C

Watch Video Solution

45. If the function , is

continous at x=0, then

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

(1 + |sinx| ) −π/6 < x < 0

b x = 0

e 0 < x < π/6

a

sin x

tan 2x
tan 3x

a = loge b, a = 2/3

b = loge a, a = 2/3

a = loge b, b = 2

https://dl.doubtnut.com/l/_0SG3FQlYfA95
https://dl.doubtnut.com/l/_e8CIBiiyPyN1


46. Let  If f(x) is continuous

everywhere then (a,b) =

A. (0,1)

B. (1,1)

C. (-1,1)

D. (-1,0)

Answer: C

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2 sinx x ≤ − π/2

a sinx + b −π/2 < x < π/2

cos x x ≥ π/2

47. The value of  so that the function  is

continuous at each point on its domain is:

A. 2

f(0) f(x) =
2x − sin− 1 x

2x + tan− 1 x

https://dl.doubtnut.com/l/_e8CIBiiyPyN1
https://dl.doubtnut.com/l/_j3bYR0OzsO7T
https://dl.doubtnut.com/l/_0zteUpdsG2XX


B. 

C. 

D. 

Answer: B

Watch Video Solution

1/3

2/3

−1/3

48. If , is continuous at x = 0, then k

equals

A. 16log2 log 3

B.  log 6

C.  log 2 log 3

D. none of these

Answer: C

Watch Video Solution

f(x) = {
x ≠ 0

k x = 0

36x − 9x − 4x + 1

√2 − √1 + cos x

16√2

16√2

https://dl.doubtnut.com/l/_0zteUpdsG2XX
https://dl.doubtnut.com/l/_64P3NghkAaPU


49. Let , Then  is continuous at x = 4,

when

A. a=b=0

B. a=b=1

C. a=-1, b=1

D. a=1, b=1

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

+ a x < 4

+ b x > 4

x− 4

|x− 4 |

x− 4

|x− 40 |

f(x)

50. If 

is continuous at   (b)  (c)  (d) 

A. 

f(x) = {
1

(π − 2x)
2

.

log sinx

(log(1 + π2 − 4πx + 4x2)), x ≠ k, x =π

2
π

2

x = , thenk =
π

2
−

1

16
−

1

32
−

1

64
−

1

28

−
1

16

https://dl.doubtnut.com/l/_64P3NghkAaPU
https://dl.doubtnut.com/l/_tfpUSI6hwILM
https://dl.doubtnut.com/l/_XthWpB4LA0f3


B. 

C. 

D. 

Answer: C

Watch Video Solution

−
1

32

−
1

64

−
1

26

51. If , is continous at x=0, then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x < 0

x < 0

sin ( a+ 1 ) x+ sin x

x

√x+ bx2 − √x

bx√x

a = − , b = 0, c =
3
2

1
2

a = − , b = 1, c = −
3
2

1
2

a = − , b ∈ R, c =
3
2

1
2

https://dl.doubtnut.com/l/_XthWpB4LA0f3
https://dl.doubtnut.com/l/_W836Z0AhiGhg


52. let  if  is continuous at 

then �nd the values of a and b

A. f(x) is always discontinuous at x = 0

B. f(x) is continuous at,x = 0 if a=b=c=1

C. 

D. f(x) is continuous but not di�erentiable at x=0

Answer: C

Watch Video Solution

f(x) =
ae | sin x | − b cos x − |x|

x2
f(x) x = 0

f' (0) = 1

53. Let  Then  is continuous but not

di�erentiable at x =0 if

A. 

B. 

f(x) = {
xp x ≥ 0

0 x = 0

sin 1
x f(x)

p ∈ [0, 1]

p ∈ [1, ∞)

https://dl.doubtnut.com/l/_W836Z0AhiGhg
https://dl.doubtnut.com/l/_sk414ZoFiyM4
https://dl.doubtnut.com/l/_NU2adhLZVcQZ


C. 

D. 

Answer: A

Watch Video Solution

p ∈ ( − ∞, 0)

p = 0

54. The value of k which makes , continous at

x =0 is:

A. 8

B. 1

C. 

D. none of these

Answer: D

Watch Video Solution

f(x) = {
sin(1/x) x ≠ 0

k x = 0

−1

https://dl.doubtnut.com/l/_NU2adhLZVcQZ
https://dl.doubtnut.com/l/_Es7EST1zGt7N
https://dl.doubtnut.com/l/_bvIzXIaIAmf3


55.  is continous

A. at x=1 but not at x=-1

B. at x=-1 but not at x=1

C. at both x=1 and x=-1

D. at none of x=1 and -1

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−1 x < − 1

−x −1 ≤ x ≤ 1

1 x > 1

56. If f(x)=  then

A. f and f' are continuous for 

B. f is continuous but f' is not continuous for 

C. f and f' are not continuous at x = 0

D. f is continuous at x = 0 but f' is not so

∫
x

− 1

|t|dt, x ≥ − 1

x + 1 > 0

x + 1 > 0

https://dl.doubtnut.com/l/_bvIzXIaIAmf3
https://dl.doubtnut.com/l/_HuwLHuLbPbcq


Answer: A

Watch Video Solution

57. The following functions are continuous on 

A. tan x

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

(0, π)

∫
x

0
dt

sin 1

t

⎧
⎨
⎩

1 0 < x ≤

2 sin( ) < x < π

3π
4

x

3
3π
4

{
x sinx 0 < x ≤

sin(2π + x) < x < π

π

2
π

2
π

2

58. Given the function . The points of discontinuity of the

composite function,  are at x=

f(x) =
1

1 − x

y = f(f[f(x))]

https://dl.doubtnut.com/l/_HuwLHuLbPbcq
https://dl.doubtnut.com/l/_Ubv0lbMY9u1y
https://dl.doubtnut.com/l/_fzSUbknsrEe2


A. 0

B. 1

C. 2

D. 

Answer: A::B

Watch Video Solution

−1

59. If  is de�ned by:  then f(x) is

continuous for all

A. x

B. x except at x=0

C. x except at x=1

D. x except at x=0 and x=1

f(x) f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

(x ≠ 0, 1)

1 x = 0

−1 x = 1

∣∣x2 −x ∣∣

x2 −x

https://dl.doubtnut.com/l/_fzSUbknsrEe2
https://dl.doubtnut.com/l/_NMbwy7ktxmBm


Answer: D

Watch Video Solution

60. Let , then

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

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

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

D. none of these.

Answer: A

Watch Video Solution

f(x) = |x| + |x − 1|

61. The function 

A. continuous at x =1, but not di�erentiable

f(x) = |x| + |x − 1|, is

https://dl.doubtnut.com/l/_NMbwy7ktxmBm
https://dl.doubtnut.com/l/_j5R8Z7KobdEK
https://dl.doubtnut.com/l/_I8nrNtsPRqzp


B. both continuous and di�erentiable at x = l

C. not continuous at x = 1

D. none of these

Answer: A

Watch Video Solution

62. Let . Then f(x) is continuous on

the set

A. R

B. R-{1}

C. R-{2}

D. R-{1,2}

Answer: D

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

(x ≠ 1, 2)

6 x = 1

12 x = 2

x4 − 5x2 + 4

| ( x− 1 ) ( x− 2 ) |

https://dl.doubtnut.com/l/_I8nrNtsPRqzp
https://dl.doubtnut.com/l/_0W0pNVqF55Ic


Watch Video Solution

63. Let .Then the number of points at

which f(x) is discontinuous is:

A. 0

B. 1

C. 2

D. none

Answer: A

Watch Video Solution

f(x) = x − ∣∣x − x2∣∣, x ∈ [ − 1, 1]

64. The function  (where [y] is thegreatest integer less

than or equal to y), is discontinuous at:

A. all integers

f(x) = [x]
2

− [x2]

https://dl.doubtnut.com/l/_0W0pNVqF55Ic
https://dl.doubtnut.com/l/_SOtQ7MIiHckc
https://dl.doubtnut.com/l/_r6SmI8VDcPUo


B. all integrers except 0 and 1

C. all integers except 0

D. all integers except 1

Answer: D

Watch Video Solution

65. On the interval [-2,2] the function: 

A. is continuous for all 

B. is continuous for all 

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

D. has a maximum value equal to .

Answer: B::C::D

Watch Video Solution

f(x) = { (x + 1)e
− { + }

x ≠ 0

0 x = 0

1
|x |

1
x

x ∈ Z

x ∈ Z − {0}

3

e

https://dl.doubtnut.com/l/_r6SmI8VDcPUo
https://dl.doubtnut.com/l/_MGmZzhNnlBtT


66. Let , then

A. f(x) is not continuous at x = 2

B. f(x) is continuous but not di�erentiable at x = 2

C. f(x) is di�erentiable everywhere

D. the right derivative of  at x = 2 does not exist.

Answer: B

Watch Video Solution

f(x) = {
∫
x

0 {5 + |1 − t|dt} if x > 2

5x + 1 if x ≤ 2

f(x)

67. The function  denotes the greatest

integer function, is discontinuous at:

A. all x

B. all integer points

f(x) = [x]cos{(2x − 1) /2}π

https://dl.doubtnut.com/l/_MGmZzhNnlBtT
https://dl.doubtnut.com/l/_7295TV75MnMa
https://dl.doubtnut.com/l/_1EqBkgACLoSI


C. no x

D. x whixh is not an integer

Answer: B

Watch Video Solution

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

the greatest integer.function]  is discontinuous is:

A. 3

B. 4

C. 5

D. 6

Answer: C

Watch Video Solution

f(x) = [sinx + cos x]

x ∈ (0, 2π)

https://dl.doubtnut.com/l/_1EqBkgACLoSI
https://dl.doubtnut.com/l/_eU9eUGIqXAeY
https://dl.doubtnut.com/l/_DSq60uGxsHDy


69. Let be any function. De�ne  by 

. Then, g is

A. onto if f is onto

B. one-one if f is one-one

C. continuous if f is continuous

D. di�erentiable if f is di�erentiable

Answer: C

Watch Video Solution

f :R → R g :R → R

g(x) = |f(x)|, ∀x

70. If , then f(x) is:

A. continuous and di�erentiable  x

B. continuous for  x but not di�erentiable at x = 0

C. neither di�erentiable nor continuous at x = 0

D. discontinuous everywhere

f(x) = { x(e)
− [ + ]

x ≠ 0

0 x = 0

1
|x |

1
x

∀

∀

https://dl.doubtnut.com/l/_DSq60uGxsHDy
https://dl.doubtnut.com/l/_cI7Svjq6Nuzn


Answer: B

Watch Video Solution

71. The function f de�ned as -  for  and f(0) = 0

is:

A. continuous, and derivable at x = 0

B. neither continuous nor derivable at x = 0

C. continuous but not derivable at x =.0

D. none of these

Answer: A

Watch Video Solution

f(x) = (sinx2)/x x ≠ 0

72. If  Then at x=0, the derivative 

 is:

f(x) = {
1 x < 0

1 + sinx 0 ≤ x < π/2

f' (x)

https://dl.doubtnut.com/l/_cI7Svjq6Nuzn
https://dl.doubtnut.com/l/_6h0JAyJ3osmZ
https://dl.doubtnut.com/l/_Ekn9zpsaDGGD


A. 1

B. 0

C. in�nite

D. does not exist

Answer: D

Watch Video Solution

73. For a real number , let  denotes the greatest integer less than or

equal to . Then, the function  is

A. discontinuous at some 

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

C.  exists for all x but second derivative  does not exist.

D.  exists for all x.

Answer: D

y [y]

y f(x) =
tanπ[(x − π)]

1 + [x]2

x

f' (x) f' ' (x)

f' (x)

https://dl.doubtnut.com/l/_Ekn9zpsaDGGD
https://dl.doubtnut.com/l/_q9BaOeWyD4Jk


Watch Video Solution

74. If , then

A. f(x) is continuous but not di�erentiable at x = 0

B. f(x) is continuous and di�erentiable at x=0

C. f(x) is not di�erentiable at x = 0

D. none of these

Answer: C

Watch Video Solution

f(x) = x[√x − √x + 1]

75. The function  is

A. continous at x=1

B. continous at x=3

f(x) = {
|x − 3| x ≥ 1

x2 /4 − 3x/2 + 13/4 x < 1

https://dl.doubtnut.com/l/_q9BaOeWyD4Jk
https://dl.doubtnut.com/l/_0t91LRb3KQo3
https://dl.doubtnut.com/l/_6MhpuIo6Ttuq


C. di�erentiable at x=1

D. di�erentiable at x=3

Answer: A::B::C

Watch Video Solution

76. The value of the derivative of  at x=2 is:

A. 

B. 0

C. 2

D. not de�ned

Answer: B

Watch Video Solution

|x − 1| + |x − 3|

−2

https://dl.doubtnut.com/l/_6MhpuIo6Ttuq
https://dl.doubtnut.com/l/_uzvmomIeyaVn


77. Let [ ] denote the greatest integer function and  Then

A.  does not exist

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

C. f(x) is not di�erentiable at x = 0

D. 

Answer: B

Watch Video Solution

f(x) = [tan2 x]

lim
x→ 0

f(x)

f' (0) = 1

78. If ,

A. continuous at x = - 2

B. not continuous at x = - 2

C. di�erentiable at x = - 2

D. continuous but not di�erentiable at x = - 2.

f(x) =
⎧
⎨⎩

x ≠ − 2

2 x = − 2

|x+ 2 |

tan − 1 ( x+ 2 )

https://dl.doubtnut.com/l/_iUuUTNls37Jr
https://dl.doubtnut.com/l/_wBLxKvsEEKmK


Answer: B

Watch Video Solution

79. If then

A. f(x) is increasing on 

B. f (x) is continuous in 

C. f'(2) does not exist

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

Answer: A::B::C

Watch Video Solution

f(x) = {
3x2 + 12x − 1, −1 ≤ x ≤ 2

37 − x, 2 < x ≤ 3
,

[ − 1, 2]

[ − 1, 3]

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

di�erentiable, is

f(x) =
x

1 + |x|

https://dl.doubtnut.com/l/_wBLxKvsEEKmK
https://dl.doubtnut.com/l/_xmj4DPH295Dk
https://dl.doubtnut.com/l/_H1ucIwwcRat8


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

( − ∞, ∞)

( − 0, ∞)

( − ∞, 0) ∪ (0, ∞)

81. The set of points where the function  is di�erentiable is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = x|x|

( − ∞, ∞)

( − ∞, 0) ∪ [0, ∞)

(0, ∞)

[0, ∞)

https://dl.doubtnut.com/l/_H1ucIwwcRat8
https://dl.doubtnut.com/l/_BnvtSbZB2FHQ


82. Prove that the function If  is not

di�erentiable

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = {
,  x ≠ 0

 0,       x = 0

x

1 +e1 /x

(0, ∞)

( − ∞, ∞)~{0}

( − ∞, 0)

( − ∞, ∞)

83. The set of allpoints of di�erentiability of the function

 is

A. 

f(x) = {
x2 sin(1/x) x ≠ 0

0 x = 0

( − ∞, 0)

https://dl.doubtnut.com/l/_BnvtSbZB2FHQ
https://dl.doubtnut.com/l/_aebe9WKfLW5D
https://dl.doubtnut.com/l/_0p5mrt7GGgyp


B. 

C. 

D. 

Answer: D

Watch Video Solution

( − ∞, ∞)~{0}

[0, ∞)

( − ∞, ∞)

84. At the point x = 1, the function: 

 is:

A. continuous and di�erentiable

B. continuous and not di�erentiable

C. discontinuous and di�erentiable

D. none of these

Answer: B

Watch Video Solution

f(x) = {
x3 − 1 1 < x < ∞

x − 1 −∞ < x ≤ 1

https://dl.doubtnut.com/l/_0p5mrt7GGgyp
https://dl.doubtnut.com/l/_69m97ISd3inz


85. Let , then:

A. f(x) is continous 

B. 

C. continous but not di�erentiable 

D. di�erentiable everywhere

Answer: B::C

Watch Video Solution

f(x) = min{1, x2, x3}

∀x ∈ R

f' (x) > 0, ∀x > 1

∀x ∈ R

86. The function f(x) is de�ned as: 

  

  

then in.the itnerval (0,1), the mean value, theorem is not true because

A. f(x) is not continuous

f(x) = − x, x, <
1

3

1

3

= ( − x)
2

, x ≥
1

3

1

3

https://dl.doubtnut.com/l/_69m97ISd3inz
https://dl.doubtnut.com/l/_MQiEJG9aHtQ6
https://dl.doubtnut.com/l/_s5e5RR2jPa0M


B. f(x) is not di�erentiable

C. 

D. none

Answer: B

Watch Video Solution

f(0) ≠ f(1)

87. If , then

A. f and f' are continous

B. f is di�erentiable at x=0

C. f is di�. at x=0 and f' is not continous at x=0

D. none of these

Answer: B::C

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0

1
x

https://dl.doubtnut.com/l/_s5e5RR2jPa0M
https://dl.doubtnut.com/l/_8VgxT2DbG9dy


88. Let , where . At ,

A. g is di�erentiable but g' is not continuous

B. g is di�erentiable while f is not di�erentiable

C. both f and g are di�erentiable

D. g is di�erentiable but g' is continuous

Answer: A::B

Watch Video Solution

g(x) = xf(x) f(x) = {
x2 sin. : x ≠ 0

0 : x = 0

1
x x = 0

89. Let , then for all values of x

A. f' is-di�erentiable

B. f is di�erentiable

C. f' is continuous

D. f is continuous

f(x) = {
0 x < 0

x2 x ≥ 0

https://dl.doubtnut.com/l/_vwgWPLpQI6zi
https://dl.doubtnut.com/l/_AuL2OHv199VJ


Answer: B::C::D

Watch Video Solution

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

, then  is

A. continuous at x = 0

B. continuous in 

C. di�erentiable at x = 1

D. di�erentiable in 

Answer: A::B::D

Watch Video Solution

f(x) = [x sinπx] f(x)

( − 1, 0)

( − 1, 1)

91. The function f (x) = 1+  is|sinx|

https://dl.doubtnut.com/l/_AuL2OHv199VJ
https://dl.doubtnut.com/l/_yHihG2OFHysZ
https://dl.doubtnut.com/l/_mZ8a6drVTPAp


A. continuous nowhere

B. continuous everywhere

C. di�erentiable nowhere

D. not di�erentiable at x=0

Answer: B::D

Watch Video Solution

92. If f(x)=  then

A. f(x) is not continous at x=0

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

C. f(x) is continuous at x = 0 but not di�erentiable at x=0

D.  is di�erentiable at x=0.

Answer: B::D

W t h Vid S l ti

{
x ≠ 0

0 x = 0

x log cos x

log ( 1 +x2 )

f(x)

https://dl.doubtnut.com/l/_mZ8a6drVTPAp
https://dl.doubtnut.com/l/_T1yGAGEQj9BC


Watch Video Solution

93. If  then y as a function of x is

A. de�ned for all real x

B. continous at x=0

C. derivable at x=0

D.  for .

Answer: B

Watch Video Solution

x + 4|y| = 6y

=
dy

dx

1

2
x > 0

94. If  exists, then  is equal to:

A. 

B. 

C. 

f' (x0) lim
h→ 0

( )
f(x0 + h) − f(x0 − h)

2h

f' (x0)
1

2

f' (x0)

2f' (x0)

https://dl.doubtnut.com/l/_T1yGAGEQj9BC
https://dl.doubtnut.com/l/_vNu6TfaEQiNR
https://dl.doubtnut.com/l/_xeu74ywrmsyd


D. none of these

Answer: B::C

Watch Video Solution

95. The function 

A. is continuous at x = 2

B. is di�erentiable at x = 1

C. is continuous but not di�erentiable at x = 1

D. none of these

Answer: C

Watch Video Solution

f(x) =
⎧
⎨⎩

|2x − 3|[x] x ≥ 1

sin( ) x < 1πx

2

https://dl.doubtnut.com/l/_xeu74ywrmsyd
https://dl.doubtnut.com/l/_JimSoKPv92RD


96. The function f (x) is de�ned as under : 

  

The above function is:

A. continuous at x = 1

B. di�erentiable at x = 1

C. continuous but not di�erentiable at x = 1

D. none of these

Answer: A::C

Watch Video Solution

f(x) = {
3x −1 ≤ x ≤ 1

4 − x 1 < x < 4

97. A function is de�ned as follows : 

  

The function is:

A. continuous at x = 1

f(x) = {
x3 x2 < 1

x x2 ≥ 1

https://dl.doubtnut.com/l/_xJD70d4tLzQL
https://dl.doubtnut.com/l/_VZUOduyb4n7p


B. di�erentiable at x = 1

C. continuous but not di�erentiable at x = 1

D. none of these

Answer: A::C

Watch Video Solution

98. The left-hand derivative of  at k an interger, is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = [x]sin(πx)

( − 1)k(k − 1)π

( − 1)k− 1(k − 1)π

( − 1)kkπ

( − 1)k− 1
kπ

https://dl.doubtnut.com/l/_VZUOduyb4n7p
https://dl.doubtnut.com/l/_Yt0pLJabL9Fa
https://dl.doubtnut.com/l/_XVdRpQNpgpj5


99. If the derivative of the function 

  

is every where continuous, then what are the values of a and b?

A. a=2,b=3

B. a=3, b=2

C. a=-2, b=-3

D. a=-3, b=-2

Answer: A

Watch Video Solution

f(x) = {
ax2 + b x < − 1

bx2 + ax + 4 x ≥ − 1

100. If   

Then f[x] is continuous and di�erentiable at x = 1 if:

A. c=0, a=2b

B. 

f(x) = {
ax2 + b b ≠ 0 x ≤ 1

bx2 + ax + c x > 1

a = b, c ∈ R

https://dl.doubtnut.com/l/_XVdRpQNpgpj5
https://dl.doubtnut.com/l/_dlwbTifk8Pg1


C. 

D. 

Answer: A

Watch Video Solution

a = b, c = 0

a = b, c ≠ 0

101. Let  where a,b,c are real constants. Then f'(x)

exists at x=0 if:

A. a=0

B. b=0

C. c=0

D. a=b

Answer: B

Watch Video Solution

f(x) = a|x|2 + b|x| + c

https://dl.doubtnut.com/l/_dlwbTifk8Pg1
https://dl.doubtnut.com/l/_dQvnLGgBIxN9
https://dl.doubtnut.com/l/_Hu6U9DRrxVVC


102. Let  , for every real number of x. Then

A. h continuous for all x

B. h is di�erentiable for all x

C.  for all 

D. h is not di�erentiable at two values of x

Answer: A::C::D

Watch Video Solution

h(x) = min{x, x2}

h' (x) = 1 x > 1

103. Let  be a function de�ned by . The

set of all points where  is NOT di�erenctiable is 

(a)   

(b)   

(c )   

(d) 

A. 

f :R → R f(x) = max . {x, x3}

f(x)

{ − 1, 1}

{ − 1, 0}

{0, 1}

{ − 1, 0, 1}

{ − 1, 1}

https://dl.doubtnut.com/l/_Hu6U9DRrxVVC
https://dl.doubtnut.com/l/_CGkA3XOJHR6l


B. 

C. {0,1}

D. 

Answer: D

Watch Video Solution

{ − 1, 0}

{ − 1, 0, 1}

104. The derivative of  at x = 0 is:

A. 1

B. 0

C. 

D. does not exist

Answer: D

Watch Video Solution

f(x) = |x|

−1

https://dl.doubtnut.com/l/_CGkA3XOJHR6l
https://dl.doubtnut.com/l/_44pIMXQNPINO
https://dl.doubtnut.com/l/_UFjmMQ45va0k


105. For a di�erentiable function f, the value of

 is equal to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
h→ 0

[f(x + h)]
2

− [f(x)]
2

2h

[f' (x)]
2

f(x)f' (x)

[f' (x)]
21

2

[[f' (x)]
2

− [f(x)]
2]

1

2

106. If for a continuous function

 , then  is

equal to a. 1 b. 2 c. 0 d. none of these

A. 1

B. 2

f, f(0) = f(1) = 0, f ′ (1) = 2andy(x) = f(ex)ef ( x ) y ′ (0)

https://dl.doubtnut.com/l/_UFjmMQ45va0k
https://dl.doubtnut.com/l/_QLBmRwlFAHEE


C. 0

D. none of these

Answer: B

Watch Video Solution

107. The function  is

A. continuous everywhere but not di�erentiable at x = 0

B. continuous and di�erentiable everywhere

C. not continuous at x=0

D. none of these

Answer: A

Watch Video Solution

f(x) = e |x |

https://dl.doubtnut.com/l/_QLBmRwlFAHEE
https://dl.doubtnut.com/l/_fuVFNfE1TQwE


108. Let f(x) be de�ned as 

, If f and f' are continuous then [p,q) is

equal to

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) = {
sin 2x 0 < x <

px + q < x < 1

π

6
π

6

( , )
1

√2

1

√2

(1, + )
1

√2

π

6

(1, − )
√3

2

π

6

109. Let , If f(x) is continuous and

di�erentiable at any point, then:

A. 

f(x) = {
− for |x| ≥ 1

ax2 − b for |x| < 1

1
|x |

a = , b = −
1

2

3

2

https://dl.doubtnut.com/l/_te3IohuP2kGt
https://dl.doubtnut.com/l/_7aRHJCb3Gxur


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a = , b =
1

2

3

2

a = 1, b = − 1

110. The derivative of  at x=0 is:

A. 

B. not de�ned

C. 0

D. 

Answer: C

Watch Video Solution

f(x) = |x|3

−1

1/2

https://dl.doubtnut.com/l/_7aRHJCb3Gxur
https://dl.doubtnut.com/l/_tbEUQs9SX2Eb
https://dl.doubtnut.com/l/_IMEpJT485agw


111. If , then  at  is

A. 

B. 1

C. does not exist

D. none

Answer: C

Watch Video Solution

y = ∣
∣tan( − x)∣

∣
π

4

dy

dx
x =

π

4

−1

112. Which of the following functions is di�erentiable at x = 0 ?

A. 

B. 

C. 

D. 

cos(|x|) + |x|

cos(|x|) − |x|

sin(|x|) − |x|

sin(|x|) + |x|

https://dl.doubtnut.com/l/_IMEpJT485agw
https://dl.doubtnut.com/l/_QrXxsUxiVJVn


Answer: C

Watch Video Solution

113.  is not di�erentiable at

A. 0

B. 

C. 1

D. 

Answer: B

Watch Video Solution

f(x) = ||x| − 1|

±1, 0

±1

114. The number of points at which the function

 does not have a derivative in the

interval (0,2) is:

f(x) = |x − 0.5| + |x − 1| + tanx

https://dl.doubtnut.com/l/_QrXxsUxiVJVn
https://dl.doubtnut.com/l/_fgvFVU6grMNX
https://dl.doubtnut.com/l/_NdeVJsgXsb1z


A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

115. Consider, 

A. f(x) is discontinuous everywhere

B. f(x) is continuous everywhere

C. f'(x) exists in (-1,1}

D. f'(x) exists in (- 2,2)

Answer: B

Watch Video Solution

f(x) = {
x ≠ 0

0 x = 0

x2

|x |

https://dl.doubtnut.com/l/_NdeVJsgXsb1z
https://dl.doubtnut.com/l/_f84geJdUruWC


Watch Video Solution

116. The function  is not

di�erentiable at

A. 

B. 0

C. 1

D. 2

Answer: D

Watch Video Solution

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

−1

117. Consider the following statements S and R: 

S: Both sin x and cos x are decreasing functions in the interval   

R: If a di�erentiable function decreases in an interval [a,b), then its

derivative also decreases in [a,b). Which of the following is true ?

(π/2, π)

https://dl.doubtnut.com/l/_f84geJdUruWC
https://dl.doubtnut.com/l/_FiLxYZMwwtdg
https://dl.doubtnut.com/l/_ejVsdbzjrAch


A. both S and R are wrong.

B. both S and R are correct, but R is not the correct explanation for S.

C. S is correct and R is the correct explanation for S.

D. S is correct and R is wrong.

Answer: D

Watch Video Solution

118. If  + …..

Then at x =0

A. f (x) has no limit

B. f(x) is discontinuous

C. f(x) is continuous but not di�erentiable

D. f(x) is di�erentiable

Answer: B

f(x) = x2 + + + …… +
x2

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)n

https://dl.doubtnut.com/l/_ejVsdbzjrAch
https://dl.doubtnut.com/l/_WYirR1cw33KD


Watch Video Solution

119. Let f(x) be a function satisfying  and 

, where g(x) is continuous. Then,

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

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

f(x) = xg(x)For all x, y ∈ R

f' (x) = g' (x)

f' (x) = g(x)

f' (x) = g{0}

120. Let f(x + y)=f(x)+f (y) and  for all , where g(x)

is continuous function. Then f'(x) is equal to

A. g'(x)

f(x) = x2g(x) x, y ∈ R

https://dl.doubtnut.com/l/_WYirR1cw33KD
https://dl.doubtnut.com/l/_W1MokzP5cwWr
https://dl.doubtnut.com/l/_g0nzOQIVmUQu


B. g(0)

C. g(0) + g'(0)

D. 0

Answer: D

Watch Video Solution

121. A di�erentiable function f (x) satis�es the condition

 and  then f is:

A. linear

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x + y) = f(x) + f(y) + xy lim
h→ 0

f(h) = 3
1

h

f(x) = 3x +
x2

2

f(x) = 3x + x2

https://dl.doubtnut.com/l/_g0nzOQIVmUQu
https://dl.doubtnut.com/l/_DvSt25ioishW


122. Let f(x + y) = f(x) f (y) for all x and y. Suppose that f(3) = 3 and f' (0) = 11

then f' (3) is given by:

A. 22

B. 44

C. 28

D. 33

Answer: D

Watch Video Solution

123. Let  where g(x)

is continuous. Then, f'(x) equals

A. f(x) g(0)

B. 2f(x) g(0)

f(x + y) = f(x)f(y) and f(x) = 1 + (sin 2x)g(x)

https://dl.doubtnut.com/l/_DvSt25ioishW
https://dl.doubtnut.com/l/_3nF7D0MUjZW5
https://dl.doubtnut.com/l/_HaYnaEP5alld


C. 2g(0)

D. none of these

Answer: B

Watch Video Solution

124. Suppose the function f satis�es the conditions : 

(i)  for all x and y.  

(ii) , where   

Then  is:

A. 

B. 

C. 

D. none

Answer: A

W t h Vid S l ti

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

f(x) = 1 + xg(x) lim
x→ 0

g(x) = 1

f' (x)

f(x)

f(x)g(0)

2f(x)g(0)

https://dl.doubtnut.com/l/_HaYnaEP5alld
https://dl.doubtnut.com/l/_rCzZWSVcghGM


Watch Video Solution

125. A function  satis�es the equation 

for all values of x and y and for any . Suppose the

function is di�erentiable at x=0 and f' (0) = 2, then for all 

A. 

B. 

C. 

D. none

Answer: B

Watch Video Solution

f :R → R f(x + y) = f(x)f(y)

x ∈ R, f(x) ≠ 0

x ∈ R, f(x) =

ex

e2x

e−x

126. If f is twice di�erentiable function such that 

, and  amd

h(5)=11, then h(10)=

f' ' (x) = − f(x) f' (x) = g(x), h(x) = [f(x)]2 + [g(x)]2

https://dl.doubtnut.com/l/_rCzZWSVcghGM
https://dl.doubtnut.com/l/_lovXEF4EkBRQ
https://dl.doubtnut.com/l/_RmLObz4MHe2B


A. 22

B. 11

C. 15

D. none

Answer: B

Watch Video Solution

127. Let  and 

, then  is equal to:

A. 5

B. 10

C. 0

D. 3

Answer: A

F (x) = (f( ))
2

+ (g( ))
2
. F (5) = 5

x

2
x

2

f' ' (x) = − f(x), g(x) = f' (x) F (10)

https://dl.doubtnut.com/l/_RmLObz4MHe2B
https://dl.doubtnut.com/l/_lOc1vyHKUc6c


Watch Video Solution

128. If  and  for all x and 

then  is:

A. 16

B. 32

C. 64

D. none

Answer: B

Watch Video Solution

f' (x) = g(x) g' (x) = − f(x) f(2) = 4 = f' (2)

f 2(16) + g2(16)

129. Let  for all x and y. Suppose f(5)=2 and f' (0) = 3,

then f' (5) =

A. 0

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

https://dl.doubtnut.com/l/_lOc1vyHKUc6c
https://dl.doubtnut.com/l/_0YBQWvlaC8tc
https://dl.doubtnut.com/l/_17SMo2EwAQ6x


B. 2

C. 6

D. none

Answer: C

Watch Video Solution

130. Let f be a continuous function on [1,3] which takes rational values for

all x. If f(2) =10 then f(2.5) is equal to:

A. 25

B. 20

C. 

D. 10

Answer: D

Watch Video Solution

f(1) + f(3)

2

https://dl.doubtnut.com/l/_17SMo2EwAQ6x
https://dl.doubtnut.com/l/_y4E7mfaIguen


131. Let f(x) be di�erentiable . If f(1)=-2 and ,

then:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∀x f' (x) ≥ 2 ∀x ∈ x[1, 6]

f[6] < 5

f[6] = 5

f[6] ≥ 8

f(6) < 8

132. If f is a real valued di�erentiable function satisfying

 and f(0)=0, then f(1) equals :

A. 2

B. 1

|f(x) − f(y)| ≤ (x − y)2, x, y ∈ R

https://dl.doubtnut.com/l/_y4E7mfaIguen
https://dl.doubtnut.com/l/_qYmb6r1ZJgEH
https://dl.doubtnut.com/l/_dNT7IHMMNyD7


C. 

D. 0

Answer: C

Watch Video Solution

−1

133. Suppose f(x) is di�erentiable at  and 

then f'(1) equals :

A. 5

B. 6

C. 3

D. 4

Answer: A

Watch Video Solution

x = 1 lth→ 0 f(1 + h) = 5
1

h

https://dl.doubtnut.com/l/_dNT7IHMMNyD7
https://dl.doubtnut.com/l/_4B0M6CNMM1iv


PROBLEM SET (2) (TRUE AND FALSE)

1. Let R be the set of real numbers and  suchthat for all x and y

in R. 

, then  is a constant.

Watch Video Solution

f :R → R

|f(x) − f(y)| ≤ |x − y|3
f(x)

2. The function f de�ned by: 

 and , is everywhere

continuous but has no di�erential coe�cient at the origin.

A. True

B. False

C. 

D. 

Answer: t

f(x) = x{1 + sin(logx2)}, x ≠ 0
1

3
f(0) = 0

https://dl.doubtnut.com/l/_iGs0RatmFAIz
https://dl.doubtnut.com/l/_3ZOFLosHW8CX


PROBLEM SET (2) (FILL IN THE BLANKS)

Watch Video Solution

3. If f(x) be a continuous function and g(x) be discontinuous function then

f{x)+g (x) is a discontinuous function.

Watch Video Solution

4. The derivative of an odd function is always an even function.

Watch Video Solution

1. If  is continous at x=0, then

a=……………, b=………. , c=………..

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

for x < 0

= c for x = 0

for x > 0

sin ( a+ 1 ) x+ sin x

x

(x+ bx2 )
1 / 2

−x1 / 2

bx1 / 2

https://dl.doubtnut.com/l/_3ZOFLosHW8CX
https://dl.doubtnut.com/l/_BI10Ut3zgWTU
https://dl.doubtnut.com/l/_dxwKsaDjxyL3
https://dl.doubtnut.com/l/_g9ZiVVkypM8j


PROBLEM SET (3)

2. A function f is de�ned as follows : 

  

What conditions whould be imposed on p so that 

(i) f may be continuous at x=0 

(ii) f may have a di�erential coe�cient at x=0

Watch Video Solution

f(x) = xp cos(1/x), x ≠ 0, f(0) = 0

1. Discuss the applicability of Rolle's theorem in the interval [-1,1] to the

function f(x) = | x|.

Watch Video Solution

2. Verify Rolle's theorem the function  on [-2,2]

W t h Vid S l ti

f(x) = x3 − 4x

https://dl.doubtnut.com/l/_g9ZiVVkypM8j
https://dl.doubtnut.com/l/_xz4dczh0kEpV
https://dl.doubtnut.com/l/_7jZaIDZ29Qqe
https://dl.doubtnut.com/l/_VWRLXp8Fu4CR


Watch Video Solution

3. Discuss the applicability of Rolle's theorem to ,

in the interval [a,b].

Watch Video Solution

f(x) = log[ ]
x2 + ab

(a + b)x

4. Verify Rolle's theorem for the following function

Watch Video Solution

f(x) = 2x3 + x2 − 4x − 2

5. Verify Rolles theorem for the function:  on 

 .

Watch Video Solution

f(x) = x(x + 3)e−x / 2

[ − 3,  0]

https://dl.doubtnut.com/l/_VWRLXp8Fu4CR
https://dl.doubtnut.com/l/_irbYRLJwITim
https://dl.doubtnut.com/l/_zZDBNvn4DAYK
https://dl.doubtnut.com/l/_emxOPlKtiDOb


6. Show that there is no real number p for which the equation

 has two distinct roots in [0,1]

Watch Video Solution

x2 − 3x + p = 0

7. Verify Rolle's theorem for the function f(x) =  in the interval .

Watch Video Solution

x2 [ − 1, 1]

8. Verify the Rolle's theorem for the function  on the

interval [1,2].

Watch Video Solution

f(x) = x2 − 3x + 2

9. If a+b + c = 0, then show that the quadratic equation

 has at least one root in [0,1].

Watch Video Solution

3ax2 + 2bx + c = 0

https://dl.doubtnut.com/l/_ZMVU3h4MncUq
https://dl.doubtnut.com/l/_73GU1HX1znys
https://dl.doubtnut.com/l/_CYymFJ2sGXUY
https://dl.doubtnut.com/l/_gZi7HbAEo07P


10. Discuss the applicability of Rolles theorem for the function

 on 

Watch Video Solution

f(x) = x2 / 3 [ − 1,  1]

11. Discuss the applicability of Rolle's theorem on the function given by 

Watch Video Solution

f(x) = {
x2 + 1 if 0 ≤ x ≤ 1

3 − x if 1 ≤ x ≤ 2

12. Discuss the application of Rolle's theorem to the function

in (a,b).

Watch Video Solution

f(x) = log[ ]
x2 + ab

(ax + b)x

https://dl.doubtnut.com/l/_gZi7HbAEo07P
https://dl.doubtnut.com/l/_9vbgvyslu6jx
https://dl.doubtnut.com/l/_fiqG4al9tLXv
https://dl.doubtnut.com/l/_JbVlGM3mlrGu


13. Verify Rolle's theorem for the function  in

interval [1,3]

Watch Video Solution

f(x) = x3 − 6x2 + 11x − 6

14. Verify Rolle's Theorem for the function 

Watch Video Solution

f(x) = 10x − x2

15. Find 'c' of the mean value theorem, if: 

Watch Video Solution

f(x) = x(x − 1)(x − 2), a = 0, b = 1/2

16. If f(x) =log x �nd all numbers strictly between  and  such that 

Watch Video Solution

e2 e3

f' (x) =
f(e3) − f(e2)

e3 − e2

https://dl.doubtnut.com/l/_tNENrWBLnthL
https://dl.doubtnut.com/l/_n1c08Go3otey
https://dl.doubtnut.com/l/_fSld8SiGtKoS
https://dl.doubtnut.com/l/_ncnRHNJouEHX


17. Separate the intervals in which the polynomial 

increasing or decreasing.

Watch Video Solution

2x3 − 15x2 + 36x + 1

18. Use the function  to determine the bigger of the

two numbers 

Watch Video Solution

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

eπandπe .

19. Show that Lagrange's mean value theorem does not holdior the

function  in the interval [-1,1].

Watch Video Solution

f(x) = [x]

https://dl.doubtnut.com/l/_ncnRHNJouEHX
https://dl.doubtnut.com/l/_DFMkFmQbEn7U
https://dl.doubtnut.com/l/_C7dyuqiT4VEA
https://dl.doubtnut.com/l/_TS8oHXLZpYt0


20. Verify Lagrange's mean yalue'theorem for the function 

in 

Watch Video Solution

f(x) = sinx

[0, ]
π

2

21. If f'[x) exists for all points in [a,b] and 

where , then there is a number l such that  and 

Watch Video Solution

=
f(c) − f(a)

c − a

f(b) − f(c)

b − c

a < c < b a < l < b

f' ' (l) = 0

22. If  and , �nd 'c' using Lagrange's

mean value theorem.

Watch Video Solution

f(x) = (x − 1)(x − 2) a = 0, b = 4

https://dl.doubtnut.com/l/_yCD02oO027do
https://dl.doubtnut.com/l/_cQaslprF7WjK
https://dl.doubtnut.com/l/_mMt25Ln1SpyG


PROBLEM SET (4)

23. Examine if Mean Value Theorem applies to  in

the interval [1,2]. If it does, then �ntl tHe intermediate point whose

existence is asserted by theorem

Watch Video Solution

f(x) = x3 + 3x2 − 5x

1. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval [0,2]

Watch Video Solution

f(x) = 2 + (x − 1)3 / 2

2. Discuss the applicability the Rolle's theorem for the function f(x) =  in

the interval [2,3].

Watch Video Solution

x2

https://dl.doubtnut.com/l/_hiw8GlLx7oQC
https://dl.doubtnut.com/l/_Ie9VEPpgDzzz
https://dl.doubtnut.com/l/_wJiHSeoNem78
https://dl.doubtnut.com/l/_viOS7wGNxWBC


3. Discuss the applicability of Rolle's theorem of the following functions: 

 in 

Watch Video Solution

f(x) = tanx 0 ≤ x ≤ π

4. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval 

Watch Video Solution

f(x) = x4 − 3x2 + 4 [ − 4, 4]

5. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval 

Watch Video Solution

f(x) =
1

x2 + 1
[ − 3, 3]

6. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval 

Watch Video Solution

f(x) = ex sinx [0, π]

https://dl.doubtnut.com/l/_viOS7wGNxWBC
https://dl.doubtnut.com/l/_XPOedG4UA0KJ
https://dl.doubtnut.com/l/_JKwwRPx5SIWy
https://dl.doubtnut.com/l/_R2sKFKOv4BPh


Watch Video Solution

7. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval 

Watch Video Solution

f(x) = [x] [ − 1, 1]

8. Discuss the applicability of Rolle's theorem of the following functions: 

 in the interval [0,2]

Watch Video Solution

f(x) = (x − 2)√m

9. Discuss the applicability of Rolle's theorem of the following functions: 

, in the interval [a,b]

Watch Video Solution

f(x) = (x − a)m(x − b)n, m, n ∈ Z +

https://dl.doubtnut.com/l/_R2sKFKOv4BPh
https://dl.doubtnut.com/l/_rxwfipR0boRR
https://dl.doubtnut.com/l/_ejMmhQJ9RLs1
https://dl.doubtnut.com/l/_GYuB14pNqnEx


10. Show that between any two roots of , there exists at least

one root of 

Watch Video Solution

ex cos x = 1

ex sinx − 1 = 0

11. Let . Show that

there exists at least one real x between 0 and 1 such that

Watch Video Solution

+ + + …. . + + an = 0
a0

n + 1
a1

n

a2

n − 1

an − 1

2

a0x
n + a1x

n− 1 + …. . + an = 0

12. Verify the Rolle's theorem for the following functions:

(a)  on the interval   

(b)  in 

Watch Video Solution

f(x) = x4 − 1 [ − 1, 1]

f(x) = ex(sinx − cos x) ( , )
π

4

5π

4

https://dl.doubtnut.com/l/_i3ZKK6TsCFQO
https://dl.doubtnut.com/l/_tmCLvvWs9aGl
https://dl.doubtnut.com/l/_HKmNEyE9BzkF


13. , where  Show that 

, where 

Watch Video Solution

f(x) =
∣
∣ 
∣ 
∣
∣

sinx sinα sinβ

cos x cosα cos β

tanx tanα tanβ

∣
∣ 
∣ 
∣
∣

0 < x < β <
π

2

f' (l) = 0 α < l < β

14. A function f(x) is, continuous in the closed interval [0,1] and

di�erentiable in the open interval [0,1] prove that

Watch Video Solution

f' (x1) = f(1) − f(0), 0 < x1 < 1

15. Show that the set of all x for which  is equal to 

Watch Video Solution

log(1 + x) ≤ x [0, ∞]

16. Compute the value of  the �rst mean value theorem

  

θ

f(x + h) = f(x) + hf' (x + θh)

https://dl.doubtnut.com/l/_YnWw55agOkKd
https://dl.doubtnut.com/l/_VRjVlwxjUY5s
https://dl.doubtnut.com/l/_ZrbadzRQCE4z
https://dl.doubtnut.com/l/_IeGlE6gkCWNg


if 

Watch Video Solution

f(x) = ax2 + bx + c

17. Show that  has at most one real positive root if n is a

positive integer.

Watch Video Solution

xn − a = 0

18. Show that the function f' if it exists in an interval, can not have an

ordinary or removable discontinuity in that interval.

Watch Video Solution

19. Verify the Lagrange's theorem for the following functions: 

(a)  in   

(b)  in   

f(x) = x3 [ − 1, 1]

f(x) = sinx [0, ]
π

2

https://dl.doubtnut.com/l/_IeGlE6gkCWNg
https://dl.doubtnut.com/l/_pSIGcuHwu1Xk
https://dl.doubtnut.com/l/_U5VkMxl40tED
https://dl.doubtnut.com/l/_AIqBq2FaMcDK


PROBLEM SET (5) (MULTIPLE CHOICE QUESTIONS)

( c)  in   

( d) 

Watch Video Solution

f(x) = xn [ − 1, 1], n ∈ Z +

f(x) = 2x2 − 7x + 10, x ∈ [2, 5]

20. Find the value of c, of mean value theorem.when 

(a) , in the interval [2,4]  

(b)  in the interval [1,2]  

( c)  in the interval [1,2].

Watch Video Solution

f(x) = √x2 − 4

f(x) = 2x2 + 3x + 4

f(x) = x(x − 1)

1. A value of c for which the conclusion of mean value theorem holds for

the function  on the interval [1, 3] is:

A. 

f(x) = loge x

2 log3 e

https://dl.doubtnut.com/l/_AIqBq2FaMcDK
https://dl.doubtnut.com/l/_Abr5m7C9N6uc
https://dl.doubtnut.com/l/_Wl0pAYmWp2SC


B. 

C. 

D. 

Watch Video Solution

loge 3
1

2

loge e

loge 3

2. In the Mean value theorem 

 if a=4, b=9  

and f(x)= , then the value of c is

A. 8

B. 5.25

C. 4

D. 6.25

Watch Video Solution

f(b) − f(a) = (b − a)f' (c),

√x

https://dl.doubtnut.com/l/_Wl0pAYmWp2SC
https://dl.doubtnut.com/l/_1WMb2SxZOJGJ


3. Rolle's theorem is not applicable to the function  de�ned on

[-1,1] because

A. f is not continuous on  because

B. f is not di�erentiate on (-1,1)

C. 

D. 

Watch Video Solution

f(x) = |x|

[ − 1, 1]

f( − 1) + f(1)

f( − 1) = f(1) ≠ 0

4. If the function  satis�es Rolle's theorem in

the interval [1,3] and , then a=

A. 

B. 

C. 6

f(x) = x3 − 6x2 + ax + b

f' [ ] = 0
2√3 + 1

√3

−11

−6

https://dl.doubtnut.com/l/_xFKPVad0w08s
https://dl.doubtnut.com/l/_Flp5HNUf2pVo


D. 11

Watch Video Solution

5. For the function  , the value of c for mean

value therorem is

A. 1

B. 

C. 2

D. None of these

Watch Video Solution

f(x) = x + , x ∈ [1, 3]
1

x

√3

6. A function f is de�ned by  in . Which of the

following is not correct?

f(x) = xx sinx [0, π]

https://dl.doubtnut.com/l/_Flp5HNUf2pVo
https://dl.doubtnut.com/l/_ssBEOuKdjLtC
https://dl.doubtnut.com/l/_2fcP9l7K7LHQ


A. f is continous in 

B. f is di�erentiable in 

C. 

D. Rolle's theorem is not true is 

Watch Video Solution

[0, π]

[0, π]

f(0) = f(π)

[0, π]

7. The mean value theorem is .  

Then for the function , in , the value of c:

A. 

B. 

C. 

D. 

Watch Video Solution

f(b) − f(a) = (b − a)f' (c)

x2 − 2x + 3 [1, ]
3

2

6

5

5

4

4
3

7
6

https://dl.doubtnut.com/l/_2fcP9l7K7LHQ
https://dl.doubtnut.com/l/_MN2y36tXCajn


8. For the function , Rolle's theorem is applicable when

A. 

B. 

C. 

D. 

Answer: A:B:C:D

Watch Video Solution

f(x) = ecos x

≤ x ≤
π

2

3π

2

− ≤ x ≤
π

2

π

2

0 ≤ x ≤ 2π

− ≤ x ≤
π

4

π

4

9. In which of the following functions, Rolle's theorem is applicable?

A. 

B.  in 

C.  in 

D.  in 

f(x) = |x| ∈ − 1 ≤ x ≤ 1

f(x) = tanx 0 ≤ x ≤ π

f(x) = 1 − (x − 2)2 / 3 1 ≤ x ≤

f(x) = x(x − 2)2 0 ≤ x ≤ 2

https://dl.doubtnut.com/l/_MN2y36tXCajn
https://dl.doubtnut.com/l/_f9ghZsMDl0pe
https://dl.doubtnut.com/l/_kKjjnbf1rZtG


Watch Video Solution

10. The value of c in (0,2) satisfying the Mean Value theorem for the

function  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x(x − 1)2, xε[0, 2]

5

4

4
5

5

3

4
3

11. If f(x) satisfying the conditions of Rolle's theorem in [1,2] and f(x) is

continuous in [1,2] then =∫
2

1
f' (x)dx

https://dl.doubtnut.com/l/_kKjjnbf1rZtG
https://dl.doubtnut.com/l/_KNdSOHl4qJ1B
https://dl.doubtnut.com/l/_eFKuxdSzhl9p


A. 4

B. 0

C. 1

D. 2

Watch Video Solution

12. If  be real

valued function, then 'f' (x) for  is:

A. 0

B. 

C. 

D. 

Watch Video Solution

f(x) = √x − 1 + √x + 24 − 10√x − 1, 1 < x < 26

1 < x < 26

√x − 1

2√x − 1

√x − 1 + 5

https://dl.doubtnut.com/l/_eFKuxdSzhl9p
https://dl.doubtnut.com/l/_1UC6iB3cArxr


SELF ASSESSMENT TEST (MULTIPLE CHOICE QUESTIONS)

1.  equals

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

lim
x→π / 4

√2 cos x − 1

cot x − 1

1

√2

1

2

1

2√2

2.  equals:

A. 

B. 

lim
x→π / 4

1 − tanx

1 − √2 sinx

1

√2

1

2

https://dl.doubtnut.com/l/_1UC6iB3cArxr
https://dl.doubtnut.com/l/_XDMWTcK6NiNp
https://dl.doubtnut.com/l/_TEH4lni4wbsI


C. 

D. 1

Answer: D

Watch Video Solution

1

2√2

3.  is equal to:

A. 0

B. 1

C. 

D. 2

Answer: D

Watch Video Solution

lim
x→ 0

sin 2x

x

1/2

https://dl.doubtnut.com/l/_TEH4lni4wbsI
https://dl.doubtnut.com/l/_JHZqiZn4OgaK


4. The function f de�ned as  for  and 

is:

A. continuous and derivable at x = 0,

B. neither continuous nor derivable at x = 0,

C. continuous but not derivable at x = 0

D. none of these.

Answer: A

Watch Video Solution

f(x) = (sinx2)/x x ≠ 0 f(0) = 0

5. For a real number y, let [y] denotes the greatest integer less than or

equal to y. Then, the function  is

A. discontinuous at some x,

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

C. f'(x) exists for all x but second derivative f" (x) does not exist.

f(x) =
tanπ[(x − π)]

1 + [x]2

https://dl.doubtnut.com/l/_ukYU9zeI2lgS
https://dl.doubtnut.com/l/_oQpknEo6MyXw


D. f'(x) exists for all x.

Answer: D

Watch Video Solution

6. There exists a function f(x) satisfying 

 for all x and

A.  for all x.

B.  for all x.

C.  for all x.

D.  for all x.

Answer: A

Watch Video Solution

f{0} = 1, f' {0} = − 1, f(x) > 0

f' (x) < 0

−1 < f' ' (x) < 0

−2 ≤ f' ' (x) ≤ − 1

f' ' (x) < − 2

https://dl.doubtnut.com/l/_oQpknEo6MyXw
https://dl.doubtnut.com/l/_T7YG78Ny9GB6


7. The function f (x) = 1+  is

A. continuous nowhere,

B. continuous everywhere,

C. di�erentiate nowhere,

D. not di�erentiable at x = 0,

Answer: B::D

Watch Video Solution

|sinx|

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

, then  is

A. continuous at x=0,

B. continuous in (-1,0),

C. di�erentiable at x = 1

D. di�erentiable in (-1,1),

f(x) = [x sinπx] f(x)

https://dl.doubtnut.com/l/_HcM7BXSbsI41
https://dl.doubtnut.com/l/_oUoYXmPO23DW


Answer: A::B::D

Watch Video Solution

9. The following functions are continuous on 

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

(0, π)

tanx

∫
x

0
dt

sin 1

t

⎧
⎨
⎩

1 0 < x ≤

2 sin( ) < x < π

3π
4

x

3
3π
4

{
x sinx 0 < x ≤

sin(2π + x) < x < π

π

2
π

2
π

2

10. If , then on the interval 

A. tan [f (x)] and 1/f (x) are both continuous

f(x) = x − 1
1

2
[0, π]

https://dl.doubtnut.com/l/_oUoYXmPO23DW
https://dl.doubtnut.com/l/_xPWuTjdh7RA7
https://dl.doubtnut.com/l/_p1JmwA5BMFW1


B. tan [f (x)] and 1/f (x) are both discontinuous

C. tan [f (x)] and  are both continuous

D. tan [f (x]] is discontinuous but 1/f (x) is not.

Answer: B

Watch Video Solution

f − 1(x)

11. If , then 

A. is given by 

B. is given by 

C. does not exist because f is not one-one

D. does not exist because f is not onto.

Answer: B

Watch Video Solution

f(x) = 3x − 5 f − 1(x)

1

3x − 5

x + 5

3

https://dl.doubtnut.com/l/_p1JmwA5BMFW1
https://dl.doubtnut.com/l/_1jbxZi0ojv5t
https://dl.doubtnut.com/l/_OOfLCouDI98m


12. If ,

then the value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

[1 + x log(1 + b2)] = 2b sin2 θ, b > 0 and θ ∈ ( − π, π]
1
x

θ

±
π

4

±
π

3

±
π

6

±
π

2

13. Show that the  doesnot exist.

A. does not exist

B. equals 

C. equals 

lim
x→ 2

( )
√1 − cos{2(x − 2)}

x − 2

√2

−√2

https://dl.doubtnut.com/l/_OOfLCouDI98m
https://dl.doubtnut.com/l/_bWEXpaRJXW1h


D. equals 

Answer: A

Watch Video Solution

1

√2

14. Let  be a positive increasing function with 

. Then  =

A. 1

B. 

C. 

D. 3

Answer: A

Watch Video Solution

f :R → R

lim
x→ ∞

= 1
f(3x)

f(x)
lim
x→ ∞

f(2x)

f(x)

2

3

3
2

https://dl.doubtnut.com/l/_bWEXpaRJXW1h
https://dl.doubtnut.com/l/_2x3K6hbUZNyX


15. If  then

A. a=1, b=4

B. a=1, b=-4

C. a=2, b=-3

D. a=2, b=3

Answer: C

Watch Video Solution

lim
x→ ∞

( − ax − b) = 4
x2 + x + 1

x + 1

16. The value of p and q for which the function 

 

is continuous for all x in R, are

A. 

B. 

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

, x < 0

q , x = 0

, x > 0

sin ( p+ 1 ) x+ sin x

x

√x+x2 − √x

x1 / 2

p = , q = −
1

2

3

2

p = , q =
5

2

1

2

https://dl.doubtnut.com/l/_OxuHVEKKjV6y
https://dl.doubtnut.com/l/_HfDNrhdShhvD


C. 

D. 

Answer: C

Watch Video Solution

p = − , q =
3

2

1

2

p = , q =
1

2

3

2

17. Let f : (-1,1)  R be a di�erentiabale function with f(0) = -1 and f'(0) =

1. Let 

g(x) =  , then g'(0)=

A. 4

B. 

C. 0

D. 

Answer: B

Watch Video Solution

→

[f(2f(x) + 2)]2

−4

−2

https://dl.doubtnut.com/l/_HfDNrhdShhvD
https://dl.doubtnut.com/l/_QAkAAEYskRyI


18. If  is a function de�ned by 

where [x] denotes the greatest integer function, then f is:

A. continous for every real R

B. discontinous only at x=0

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

D. continuous only at x = 0

Answer: A

Watch Video Solution

f :R → R f(x) = [x]cos( )π
2x − 1

2

19. Let . If L is �nite, then

A. a=2

B. 

C. 

L = lim
x→ 0

, a > 0
a − √a2 − x2 − x2

4

x4

a = 1

L =
1

64

https://dl.doubtnut.com/l/_QAkAAEYskRyI
https://dl.doubtnut.com/l/_3kEfWDmCkNts
https://dl.doubtnut.com/l/_NcSeSQUCPsJB


D. 

Answer: A::C

Watch Video Solution

L =
1

32

20. Let  be a function such that 

. If If f(x) is di�erentiable at x = 0, then

A. f(x) is di�erentiable only in a �nite interval containing 0

B. f(x) is continuous 

C.  is constant 

D. f[x) is di�erentiable except at �nitely many points

Answer: B::C

Watch Video Solution

f :R → R

f(x + y) = f(x) + f(y) ∀x, y ∈ R

∀x ∈ R

f' (x) ∀x ∈ R

https://dl.doubtnut.com/l/_NcSeSQUCPsJB
https://dl.doubtnut.com/l/_5joSY34GKlbe


21. If 

A. f(x) is continous at 

B.  is not di�erentiable at x=0

C.  is di�erentiable at x=1

D. f(x) is di�erentiable at 

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

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪⎩

−x −  ,     x ≤ −

−cos x  ,     − < x ≤ 0,then

x − 1,           0 < x ≤ 1

lnx,                       x > 1

π

2
π

2
π

2

x = −
π

2

f(x)

f(x)

x = −
3
2

22. Let  be de�ned by  where b is a

constant such that  Then:

A. f is not invertible on 

B.  on [0,1] and f'(b) = 

f : (0, 1) → R f(x) =
b − x

1 − bx

0 < b < 1

[0, 1]

f ≠ f − 1 1

f' (0)

https://dl.doubtnut.com/l/_rr3R9KClr0vE
https://dl.doubtnut.com/l/_yrKe3kqCNLOc


C.  on [0,1] and 

D.  is di�erentiable on [0,1]

Answer: A::B

Watch Video Solution

f = f − 1 f' (b) =
1

f' (0)

f − 1

23. Let f be a real valued function de�ned on the interval  by 

 then which is (are) true:

A.  exists 

B.  exists  and f' is continous on  but not

di�erentiable on 

C.  such that 

D.  such that 

Answer: B::C

View Text Solution

[0, ∞]

f(x) = logx + ∫
x

0
√1 + sin t. dt

f' ' (x) ∀x ∈ [0, ∞]

f' (x) ∀x ∈ [0, π] [0, ∞]

[0, ∞]

α > 1 |f' (x)| < |f(x)| ∀x ∈ [α, ∞∣

3β > 0 |f(x)| + |f' (x)| ≤ β ∀x ∈ [0, ∞]

https://dl.doubtnut.com/l/_yrKe3kqCNLOc
https://dl.doubtnut.com/l/_xgIfP7PI7cne


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

 be given by a , 

 for all integers n.

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

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

an − bn = 1

an − bn+ 1 = 1

an− 1 − bn = − 1

25. Let  be such that  for 

. Then the value(s) of  is/are

A. 

f : ( − 1, 1) → R f(cos 4θ) =
2

2 − sec2 θ

θ ∈ (0, ) ∪ ( , )
π

4

π

4

π

2
f( )

1

3

1 − √
3
2

https://dl.doubtnut.com/l/_xgIfP7PI7cne
https://dl.doubtnut.com/l/_OASbLGqhSFpv
https://dl.doubtnut.com/l/_fxBwNaRyTAhz


B. 

C. 

D. 

Answer: A::B

Watch Video Solution

1 + √
3

2

1 − √
2

3

1 + √
2

3

26. Let  then  is

A. di�. at x = 0 and x = 2

B. di�. at x = 0 but not at x = 2

C. not di� at x = 0,but di�. at x = 2

D. di�erentiable neither at x = 0 nor x = 2

Answer: A

Watch Video Solution

f(x) = {x2∣
∣

∣
∣, , x ≠ 0, x ∈ R, x = 0

cos π
x

f

https://dl.doubtnut.com/l/_fxBwNaRyTAhz
https://dl.doubtnut.com/l/_PNDMWOkTyzN7


SELF ASSESSMENT TEST (TRUE AND FALSE TYPE QUESTIONS)

SELF ASSESSMENT TEST (FILL IN THE BLANKS)

1. If f(x) and g(x) have no derivative at a point, then f(x) g(x) has no

derivative at that point. True or False ?

Watch Video Solution

1. A discontinuous function y = f(x) satisfying  is given by f(x) =

………..

Watch Video Solution

x2 + y2 = 4

2. Let ,if  and -1, if  1valued

function. Then, the set of pointsf, where  is not di�erentiable, is .... .

Watch Video Solution

f(x) = {x − 1)2 sin( − |x|
1

x − 1
x ≠ 1 x = 1

f(x)

https://dl.doubtnut.com/l/_HsKT4Qhng8gU
https://dl.doubtnut.com/l/_Kdbtea96mvun
https://dl.doubtnut.com/l/_4igP176mb2JJ


MISCELLANEOUS EXERCISE (MATCHING ENTRIES)

3. Let  be a set of  distinct elements. Then the total number of distinct

function from  is ______ and out of these, _____ are onto functions.

Watch Video Solution

A n

A → A

4. If , otherwise and 

, then  is-

Watch Video Solution

f(x) = sinx, x ≠ nπ, n = 0, ± 1, ± 2, ± 3 = 2

g(x) = x2 + 1, x ≠ 0, 2, g(0) = 4, g(2) = 5 lim
x→ 0

g[f(x)]

1. Functions 

View Text Solution

https://dl.doubtnut.com/l/_7KLoy7eJXGVZ
https://dl.doubtnut.com/l/_llNIBAN2wAnn
https://dl.doubtnut.com/l/_EdnEYUNPTLuW


2. Range and domain of a functions 

View Text Solution

3. Increasing and decreasing functions 

View Text Solution

https://dl.doubtnut.com/l/_EdnEYUNPTLuW
https://dl.doubtnut.com/l/_MvPQ7U45NFym
https://dl.doubtnut.com/l/_Q1c32w0vqAiG


4. Limits 

  

View Text Solution

5. 

View Text Solution

https://dl.doubtnut.com/l/_LGyKMQyXYWK4
https://dl.doubtnut.com/l/_gpszqbyNBnAi


6. 

View Text Solution

7. 

View Text Solution

8. 

View Text Solution

https://dl.doubtnut.com/l/_dxUKXUrdRs8O
https://dl.doubtnut.com/l/_PImHEBbNKZ4z
https://dl.doubtnut.com/l/_mFzADrwupdIB


MISCELLANEOUS EXERCISE (ASSERTION/ REASONS)

9. 

View Text Solution

1. Let  , IF  

Statement 1: The set   

Statement-2: f is a bijection.

A. Statement 1 is ture, statement 2 is true, statement 2 is a correct

explanation for statement 1.

B. Statement 1 is ture, statement 2 is true, statement 2 is not a correct

explanation for statement 1.

f(x) = (x + 1)2 − 1, x ≥ − 1 f(x) : [ − 1, ∞] → [ − 1, ∞]

{x : f(x) = f − 1(x)} = {0, − 1}

https://dl.doubtnut.com/l/_mFzADrwupdIB
https://dl.doubtnut.com/l/_SXPWlWbLOq1p
https://dl.doubtnut.com/l/_GTMJfIJErDBW


C. Statement 1 is ture, statement 2 is false.

D. Statement 1 is false, statement 2 is true.

Watch Video Solution

2. Let  and   

Statement-1: gof is di�erentiable at x=0 and derivative is continous at

that point. 

Statement-2: gof is twice di�erentiable at x=0

A. Statement 1 is ture, statement 2 is true, statement 2 is a correct

explanation for statement 1.

B. Statement 1 is ture, statement 2 is true, statement 2 is not a correct

explanation for statement 1.

C. Statement 1 is ture, statement 2 is false.

D. Statement 1 is false, statement 2 is true.

f(x) = x|x| g(x) = sinx

https://dl.doubtnut.com/l/_GTMJfIJErDBW
https://dl.doubtnut.com/l/_LaP0pg2gymy4


Watch Video Solution

3. Statement-1:

  

Statement-2: If  and  are polynomials of same degree, then

A. Statement 1 is ture, statement 2 is true, statement 2 is a correct

explanation for statement 1.

B. Statement 1 is ture, statement 2 is true, statement 2 is not a correct

explanation for statement 1.

C. Statement 1 is ture, statement 2 is false.

D. Statement 1 is false, statement 2 is true.

Watch Video Solution

ltx→ ∞ = 100
(x + 1)

10
+ (x + 2)

10
+ …. + (x + 100)

10

x10 + 910

f(x) ϕ(x)

ltx→ ∞ =
f(x)'

ϕ(x)

Leading coeff. Of f(x)

Leading coeff. ofϕ(x)

https://dl.doubtnut.com/l/_LaP0pg2gymy4
https://dl.doubtnut.com/l/_0michVrW3b37



