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CONTINUITY AND
DIFFERENTIABILITY

Example

1. Check the continuity of the function f given by

 at 

Watch Video Solution

f(x) = 2x + 3 x = 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3WXzbt6My5Cb


2. Examine whether the function f given by ,is

continuous at 

Watch Video Solution

f(x) = x2

x = 0

3. Discuss the continuity of the function f given by 

at 

Watch Video Solution

f(x) = |x|

x = 0

4. Show that the function f given by:

 is not

continuous at x=0

Watch Video Solution

f(x) = {(x3, + , 3, , if x ≠ 0), (1, , , , if x = 0

https://dl.doubtnut.com/l/_jTjZ84e1tCJO
https://dl.doubtnut.com/l/_2W6ikyg1KQGX
https://dl.doubtnut.com/l/_9C37YTF7EGIG


5. Check the points where the constant function  is

continuous.

Watch Video Solution

f(x) = k

6. Prove that the identity function on real numbers given by

 is
continuous at every real number.

Watch Video Solution

f(x) = x

7. Is the function defined by  a continuous

function?

Watch Video Solution

f(x) = |x|

https://dl.doubtnut.com/l/_ZV7Opso9idXV
https://dl.doubtnut.com/l/_sjOBuNqufB4q
https://dl.doubtnut.com/l/_CRF1jQZypxhs
https://dl.doubtnut.com/l/_pCCK89nWm6ig


8. Discuss the continuity of the function f given by

Watch Video Solution

f(x) = x3 + x2 − 1

9. Discuss the continuity of the function f defined by

Watch Video Solution

f(x) = , x ≠ 0
1

x

10. Discuss the continuity of the function f defined by:

Watch Video Solution

f(x) = {
x + 3 if x ≤ 0

x − 2 if x > 1

https://dl.doubtnut.com/l/_pCCK89nWm6ig
https://dl.doubtnut.com/l/_OuuNqV16EXAX
https://dl.doubtnut.com/l/_B5EeHJMAOwf6


11. Find all the points of discontinuity of the function f defined

by 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2 if x < 1

0 if x = 1

x − 2 if x > 1

12. Discuss the continuity of the function defined by:

Watch Video Solution

f(x) = {
x + 2 if x < 0

−x + 2 if x > 0

13. Discuss the continuity of the function f given by:

Watch Video Solution

f(x) = {
x if x ≥ 0

x2 if x < 0

https://dl.doubtnut.com/l/_57NUCWvowU4i
https://dl.doubtnut.com/l/_x0es0VISPU27
https://dl.doubtnut.com/l/_CQiZhTduLsWx


14. Show that every polynomial function is continuous.

Watch Video Solution

15. Find all the points of discontinuity of the greatest integer

function defined
 by  where  denotes the

greatest integer less than or equal to x.

Watch Video Solution

f(x) = [x] [x]

16. Prove that every rational function is continuous.

Watch Video Solution

https://dl.doubtnut.com/l/_diH7HGJ3elyb
https://dl.doubtnut.com/l/_7ZNJeEg5MlbZ
https://dl.doubtnut.com/l/_dyz1rDnaftjL


17. Discuss the continuity of sine function.

Watch Video Solution

18. Prove that the function defined by  is a

continuous function.

Watch Video Solution

f(x) = tanx

19. Show that the function defined by  is a

continuous function.

Watch Video Solution

f(x) = sin(x2)

https://dl.doubtnut.com/l/_DIGJPFRN7ySi
https://dl.doubtnut.com/l/_trriyXQdd7ZF
https://dl.doubtnut.com/l/_GUlyc6mpYCK8


20. Show that the function f defined by

 where x is any real number, is a

continuous function.

Watch Video Solution

f(x) = |1 − x + |x ∣ ∣

21. Find the derivative of the function given by

Watch Video Solution

f(x) = sin(x2)

22. Find the derivative of 

Watch Video Solution

tan(2x + 3)

https://dl.doubtnut.com/l/_YlnEs0M7ICPP
https://dl.doubtnut.com/l/_wkEBG1dr0zLX
https://dl.doubtnut.com/l/_vCJ1WB2N7Zy4
https://dl.doubtnut.com/l/_0K5Wr1EsCwfR


23. Differentiate  with respect to x.

Watch Video Solution

sin(cos(x2))

24. Find  if 

Watch Video Solution

dy

dx
x − y = π

25. Find , if 

Watch Video Solution

dy

dx
y + siny = cos x

26. Find the derivative of f given by  assuming

it exists.

Watch Video Solution

f(x) = sin− 1 x

https://dl.doubtnut.com/l/_0K5Wr1EsCwfR
https://dl.doubtnut.com/l/_oiMOIgwzxtot
https://dl.doubtnut.com/l/_pjswH5VHDi1I
https://dl.doubtnut.com/l/_wbDKbqteVPsL


27. Find the derivative of f given by  assuming

it exists.

Watch Video Solution

f(x) = tan− 1 x

28. Is it true that  for all real x?

Watch Video Solution

x = elogx

29. Differentiate the following w.r.t. x: 

Watch Video Solution

e−x

https://dl.doubtnut.com/l/_wbDKbqteVPsL
https://dl.doubtnut.com/l/_ZgKut2YwnXHX
https://dl.doubtnut.com/l/_Vtm9lunPIYHw
https://dl.doubtnut.com/l/_ZYOjzGnQo2yf


30. Differentiate the following w.r.t. x: 

Watch Video Solution

sin(logx), x > 0

31. Differentiate the following w.r.t. x: 

Watch Video Solution

cos − 1(ex)

32. Differentiate the following w.r.t. x: 

Watch Video Solution

ecos x

33. Differentiate :  w.r.t. x.

Watch Video Solution

√(x − 3)(x2 + 4)

3x2 + 4x + 5

https://dl.doubtnut.com/l/_mxu0KTEip4OV
https://dl.doubtnut.com/l/_kiJz34fC8KWp
https://dl.doubtnut.com/l/_yhPn8ohMksZf
https://dl.doubtnut.com/l/_lMzlizT6EiVr


34. Differentiate  w.r.t. x, where a is a positive constant.

Watch Video Solution

ax

35. Differentiate ,  w.r.t. x.

Watch Video Solution

xsin x x > 0

36. Find , if 

Watch Video Solution

dy

dx
yx + xy + xx = ab

37. Find  if`x = acosθ,y=asinθ

W h Vid S l i

dy

dx

https://dl.doubtnut.com/l/_lMzlizT6EiVr
https://dl.doubtnut.com/l/_eA8sNhOMzjCl
https://dl.doubtnut.com/l/_IMMBNoWXanrq
https://dl.doubtnut.com/l/_iuCJP2cWJST6
https://dl.doubtnut.com/l/_fMLPrtjO3D81


Watch Video Solution

38. Find  if 

Watch Video Solution

dy

dx
x = at2, y = 2at

39. Find  if 

Watch Video Solution

dy

dx
x = a(θ + sin θ), y = a(1 − cos θ)

40. Find  if 

Watch Video Solution

dy

dx
x + y = a

2
3

2
3

2
3

41. Find  if d2 y

dx
2

y = x3 + tanx

https://dl.doubtnut.com/l/_fMLPrtjO3D81
https://dl.doubtnut.com/l/_G25oE0TatNsf
https://dl.doubtnut.com/l/_27IJ6ccFaRZk
https://dl.doubtnut.com/l/_2eG0MTlARoLU
https://dl.doubtnut.com/l/_NKgVZhdLA46r


Watch Video Solution

42. If then prove that 

Watch Video Solution

y = A sinx + B cos x d2 + y = 0
y

dx2

43. lf , prove that .

Watch Video Solution

y = 3e2x + 2e3x d2 − 5 + 6y = 0
y

dx
2

dy

dx

44. If , show that : 

Watch Video Solution

y = sin− 1 x (1 − x2)d2 − x = 0
y

dx2

dy

dx

https://dl.doubtnut.com/l/_NKgVZhdLA46r
https://dl.doubtnut.com/l/_e1dT5eLOydie
https://dl.doubtnut.com/l/_pQo6srQmDUxi
https://dl.doubtnut.com/l/_Vni1snT3cuAX


45. Verify Rolle’s theorem for the function  , 

Watch Video Solution

y = x2 + 2

a = − 2 and b = 2

46. Verify Mean Value Theorem for the function  in

the interval [2, 4].

Watch Video Solution

f(x) = x2

47. Differentiate w.r.t. x, the following function:

Watch Video Solution

√3x + 2 +
1

√2x2 + 4

https://dl.doubtnut.com/l/_OKoJBuhJoN2m
https://dl.doubtnut.com/l/_d1g3YEbtMqwc
https://dl.doubtnut.com/l/_r5aD8TYQiwwW
https://dl.doubtnut.com/l/_Jnj3U21JU9hN


48. Differentiate w.r.t. x, the following function:

Watch Video Solution

esec2 x + 3 cos − 1 x

49. Differentiate w.r.t. x, the following function: 

Watch Video Solution

log7(logx)

50. Differentiate w.r.t. x, the following function: 

Watch Video Solution

cos − 1(sinx)

51. Differentiate the following w.r.t. x : 

Watch Video Solution

tan− 1( )
sinx

1 + cos x

https://dl.doubtnut.com/l/_Jnj3U21JU9hN
https://dl.doubtnut.com/l/_XngaiAqp2BhB
https://dl.doubtnut.com/l/_phQ9MNLhMybe
https://dl.doubtnut.com/l/_HAaXR4vnHPCM


52. Differentiate the following w.r.t. x : 

Watch Video Solution

sin− 1( )
2x+ 1

1 + 4x

53. Find  if  for all `0

Watch Video Solution

f' (x) f(x) = (sinx)sin x

54. For a positive constant a find ,where

Watch Video Solution

dy

dx

y = a
t+ ( )

, and x = (t + )
a

1
t

1

t

https://dl.doubtnut.com/l/_HAaXR4vnHPCM
https://dl.doubtnut.com/l/_OJauH4G2fvNe
https://dl.doubtnut.com/l/_0U2x9jO7KFkt
https://dl.doubtnut.com/l/_c0yUbvsMyQKf


Exercise

55. Differentiate  w.r.t. 

Watch Video Solution

sin2 x ecos x

1. Prove that the function

Watch Video Solution

f(x) = 5x − 3, iscontNuousatx = 0, atx = − 3 and atx = 5

2. Examine the continuity of the function  at 

Watch Video Solution

f(x) = 2x2 − 1

x = 3

https://dl.doubtnut.com/l/_G358IATcKYdU
https://dl.doubtnut.com/l/_hW2JNEa1kdkt
https://dl.doubtnut.com/l/_7KVW3pt4J5JB


3. Examine the following function for continuity:

Watch Video Solution

f(x) = x − 5

4. Examine the following function for continuity:

Watch Video Solution

f(x) = , x ≠ 5
1

x − 5

5. Examine the following function for continuity:

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

https://dl.doubtnut.com/l/_9QMpFsHj1V7b
https://dl.doubtnut.com/l/_sJoDMpMHOZbT
https://dl.doubtnut.com/l/_7o6UTzxmYbQp
https://dl.doubtnut.com/l/_RQkFKyro7pS0


6. Examine the following function for continuity:

Watch Video Solution

f(x) = |x − 5|

7. Prove that the function , is continuous at ,

where n is a positive
integer.

Watch Video Solution

f(x) = xn x = n

8. Is the function f defined by 

continuous at, x=0?At x=1? At x=2 ?

Watch Video Solution

f(x) = {
x if x ≤ 1

5 if x > 1

https://dl.doubtnut.com/l/_RQkFKyro7pS0
https://dl.doubtnut.com/l/_1QXQWresocmf
https://dl.doubtnut.com/l/_Lg2xV607a1C8


9. Find the point (s) of discontinuity of f (x), if :

Watch Video Solution

f(x) = {
2x + 3 if x ≤ 2

2x − 3 if x > 2

10. Find all points of discontinuity of f, where f is defined by :

`f(x)={(|x|+3,,,,if x <= -3),(-2x,,,,if -3=3):}`

Watch Video Solution

11. Find all points of discontinuity of f, where f is defined by :

Watch Video Solution

f(x) = {
if x ≠ 0

0 if x = 0

|x |

x

https://dl.doubtnut.com/l/_XIEGjf10ruOU
https://dl.doubtnut.com/l/_UivVtOL4IRBG
https://dl.doubtnut.com/l/_w4RL4vvq9it5
https://dl.doubtnut.com/l/_Ggo5QDWlqsBx


12. Find all points of discontinuity of f, where f is defined by:

Watch Video Solution

f(x) = {
if x < 0

−1 if x ≥ 0

x

|x |

13. Find all points of discontinuity of f, where f is defined by :

Watch Video Solution

f(x) = {
x + 1 ਜ ੇ ਕ ਰ x ≥ 1

x2 + 1 ਜ ੇ ਕ ਰ x < 1

14. Find all points of discontinuity of f, where f is defined by :

Watch Video Solution

f(x) = {
x3 − 3 ਜ ੇ ਕ ਰ x ≤ 2

x2 + 1 ਜ ੇ ਕ ਰ x > 2

https://dl.doubtnut.com/l/_Ggo5QDWlqsBx
https://dl.doubtnut.com/l/_OpPO0M5nz3GL
https://dl.doubtnut.com/l/_iNWAPpen5Z7Z
https://dl.doubtnut.com/l/_6kM0fNwUKa6W


15. Find all points of discontinuity of f, where f is defined by :

Watch Video Solution

f(x) = {
x10 − 1 ਜ ੇ ਕ ਰ x ≤ 1

x2 ਜ ੇ ਕ ਰ x > 1

16. Is the function defined by

 a continuous function?

Watch Video Solution

f(x) = {
x + 5 if x ≤ 1

x − 5 if x > 1

17. Discuss the continuity of the function f, where f is defined

by: 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x if x < 0

0 if 0 ≤ x ≤ 1

4x if x > 1

https://dl.doubtnut.com/l/_6kM0fNwUKa6W
https://dl.doubtnut.com/l/_VM6zUN6i2bRN
https://dl.doubtnut.com/l/_D8PesKS1fyBI
https://dl.doubtnut.com/l/_HbnkfmMFRJBF


18. Discuss the continuity of the function f, where f is defined

by: 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2 if x ≤ − 1

2x if − 1 ≤ x ≤ 1

2 if x > 1

19. Find the relationship between a and b so that the function

f defined by:  is

continuous at 

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3

x = 3

20. For what value of  is the function defined by

 continuous at 

? What about continuity at ?

λ

f(x) = {
λ(x2 − 2x) if x ≤ 0

4x + 1 if x > 0

x = 0 x = 1

https://dl.doubtnut.com/l/_HbnkfmMFRJBF
https://dl.doubtnut.com/l/_VRLNzIiLbtrP
https://dl.doubtnut.com/l/_M00LJpydBcX8


Watch Video Solution

21. Show that the function defined by  is

discontinuous at all integral
 points. Here  denotes the

greatest integer less than or equal to x.

Watch Video Solution

g(x) = x − [x]

[x]

22. Is the function defined by 

continuous at 

Watch Video Solution

f(x) = x2 − sinx + 5

x = π

23. Discuss the continuity of the following function:

f(x) = sinx + cos x

https://dl.doubtnut.com/l/_M00LJpydBcX8
https://dl.doubtnut.com/l/_CrJpJ6OijIa0
https://dl.doubtnut.com/l/_z6sivx27RiW1
https://dl.doubtnut.com/l/_6iWguDYdQ39y


Watch Video Solution

24. Discuss the continuity of the following function:

Watch Video Solution

f(x) = sinx − cos x

25. Discuss the continuity of the following function:

Watch Video Solution

f(x) = sinx ⋅ cos x

26. Discuss the continuity of the cosine, cosecant, secant and

cotangent functions.

Watch Video Solution

https://dl.doubtnut.com/l/_6iWguDYdQ39y
https://dl.doubtnut.com/l/_NLBY8V3gN3Il
https://dl.doubtnut.com/l/_CY9ZEM9B1p10
https://dl.doubtnut.com/l/_e6qale0hEZg3


Watch Video Solution

27. Find all points of discontinuity of f, where:

Watch Video Solution

f(x) = {
if x < 0

x + 1 if x ≥ 0

sin x

x

28. Determine if f defined by :

is a continuous

function?

Watch Video Solution

f(x) = {
x2 sin( ) if x ≠ 0

0 if x = 0

1
x

https://dl.doubtnut.com/l/_e6qale0hEZg3
https://dl.doubtnut.com/l/_TdrWUil7lcsq
https://dl.doubtnut.com/l/_2Fy107qYJ5KF


29. Examine the continuity of f, where f is defined by :

Watch Video Solution

f(x) = {
sinx − cos x if x ≠ 0

−1 if x = 0

30. Find the values of k so that the function f is continuous at

the indicated point :  at

Watch Video Solution

f(x) = {
k if x ≠

3 if x =

cos x
π− 2x

π

2
π

2

x =
π

2

31. Find the values of k so that the function f is continuous at

the indicated point :  at f(x) = {
kx2 if x ≤ 2

3 if x > 2

x = 2

https://dl.doubtnut.com/l/_PePyhi0pcges
https://dl.doubtnut.com/l/_M4G0NzyMShDS
https://dl.doubtnut.com/l/_7JHR8ijUsXc3


Watch Video Solution

32. Find the values of k so that the function f is continuous at

the indicated point :  at 

Watch Video Solution

f(x) = {
kx + 1 if x ≤ π

cos x if x > π

x = π

33. Find the values of k so that the function f is continuous at

the indicated point :  at 

Watch Video Solution

f(x) = {
kx + 1 if x ≤ 5

3x − 5 if x > 5

x = 5

https://dl.doubtnut.com/l/_7JHR8ijUsXc3
https://dl.doubtnut.com/l/_djJqJVP7VTDD
https://dl.doubtnut.com/l/_ZWc6LEeQDFdY


34. Find the values of a and b such that the function defined

by : `f(x)={(5,,,, if x le2),(ax+b,,,, if 2

Watch Video Solution

35. Show that the function defined by  is a

continuous function.

Watch Video Solution

f(x) = cos(x2)

36. Show that the function defined by  is a

continuous function.

Watch Video Solution

f(x) = |cos x|

https://dl.doubtnut.com/l/_49nBONiSyZX5
https://dl.doubtnut.com/l/_tYWM4xfroRpz
https://dl.doubtnut.com/l/_cuXPTj0QAWwA
https://dl.doubtnut.com/l/_pZhf5SyhQHpU


37. Examine the continuity of the function 'f' at x = 0, if `f(x) =

{(x sin(1/x)),(0):}, ((x ne 0),(x = 0))

Watch Video Solution

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

Watch Video Solution

f(x) = |x| − |x + 1|

39. Differentiate the functions with respect to x: 

Watch Video Solution

sin(x2 + 5)

40. Differentiate the functions with respect to x: cos(sinx)

https://dl.doubtnut.com/l/_pZhf5SyhQHpU
https://dl.doubtnut.com/l/_CnFlVHSg69Uh
https://dl.doubtnut.com/l/_I1FCyBm39GUn
https://dl.doubtnut.com/l/_R6zn7cnVjEZr


Watch Video Solution

41. Differentiate the functions with respect to x: 

Watch Video Solution

sin(ax + b)

42. Differentiate the functions with respect to x:

Watch Video Solution

sec(tan(√x))

43. Differentiate the functions with respect to x: 

Watch Video Solution

sin(ax + b)

cos(cx + d)

https://dl.doubtnut.com/l/_R6zn7cnVjEZr
https://dl.doubtnut.com/l/_SyBGuwAfGdEp
https://dl.doubtnut.com/l/_OOWI2LP3vJ2t
https://dl.doubtnut.com/l/_I230uTCu08Xz
https://dl.doubtnut.com/l/_50MKFEw0BXIP


44. Differentiate the functions with respect to x:

Watch Video Solution

cos x3 ⋅ sin2(x5)

45. Differentiate the functions with respect to x: 

Watch Video Solution

2√cot(x2)

46. Differentiate the functions with respect to x: 

Watch Video Solution

cos(√x)

47. Prove that the function f given by

 is not differentiable at x = 1.f(x) = |x − 1|, x ∈ R, x = 1

https://dl.doubtnut.com/l/_50MKFEw0BXIP
https://dl.doubtnut.com/l/_2PyBcOh07ktn
https://dl.doubtnut.com/l/_bMWVCRbNw51D
https://dl.doubtnut.com/l/_ulNHCV8ue1mI


Watch Video Solution

48. Prove that the greatest integer function defined by `f(x) =

[x], 0

Watch Video Solution

49. Find  in the following: 

Watch Video Solution

dy

dx
2x + 3y = sinx

50. Find  in the following: 

Watch Video Solution

dy

dx
2x + 3y = siny

https://dl.doubtnut.com/l/_ulNHCV8ue1mI
https://dl.doubtnut.com/l/_2lSi9WFYxoAn
https://dl.doubtnut.com/l/_2VNzgfjs0W19
https://dl.doubtnut.com/l/_PXZQ54rWknzQ
https://dl.doubtnut.com/l/_ddd4QJs6AvTU


51. Find  in the following: 

Watch Video Solution

dy

dx
xy + y2 = tanx + y

52. Find  in the following: 

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

53. Find  in the following: 

Watch Video Solution

dy

dx
x3 + x2y + xy2 + y3 = 81

54. Find  in the following: 

Watch Video Solution

dy

dx
sin2 y + cos xy = k

https://dl.doubtnut.com/l/_ddd4QJs6AvTU
https://dl.doubtnut.com/l/_EgRCqUlnmSyr
https://dl.doubtnut.com/l/_7jPCUu1mL0vS
https://dl.doubtnut.com/l/_8fbz3V0UeXcq


55. Find  in the following: 

Watch Video Solution

dy

dx
sin2 x + cos2 y = 1

56. Find  in the following: 

Watch Video Solution

dy

dx
y = sin− 1(2

x

1 + x2

57. `y=tan^(-1)((3x - x^3)/(1-3x^2), -1/sqrt3

Watch Video Solution

58. `y=cos^(-1)((1 - x^2)/(1+x^2), 0

Watch Video Solution

https://dl.doubtnut.com/l/_QZnWOasAj6u0
https://dl.doubtnut.com/l/_ZtvQIpI5yaVp
https://dl.doubtnut.com/l/_LqSrBgFnxQ5C
https://dl.doubtnut.com/l/_BMLknkc8jVaQ


59. Find  in the following:`y=sin^-1((1 - x^2)/(1+x^2), 0

Watch Video Solution

dy

dx

60. Find  in the following: `y=cos^-1((2x)/(1+x^2), -1

Watch Video Solution

dy

dx

61. Find  in the following: , 

Watch Video Solution

dy

dx
y = sin− 1(2x√1 − x2)

− < x <
1

√2

1

√2

https://dl.doubtnut.com/l/_BMLknkc8jVaQ
https://dl.doubtnut.com/l/_2yQfP5EMSSxK
https://dl.doubtnut.com/l/_qF36vAX7fDff
https://dl.doubtnut.com/l/_8EUX4jhQBu0L


62. Find  in the following: , 

Watch Video Solution

dy

dx
y = sec− 1( )

1

2x2 − 1

0 < x <
1

√2

63. Differentiate the following w.r.t. x: 

Watch Video Solution

ex

sinx

64. Differentiate the following w.r.t. x:

Watch Video Solution

esin − 1 x

65. Differentiate the following w.r.t. x: ex ^ 3

https://dl.doubtnut.com/l/_LNyh7j9N5ikx
https://dl.doubtnut.com/l/_OutghGQitu4S
https://dl.doubtnut.com/l/_XgCLPsSn4fKk
https://dl.doubtnut.com/l/_E8wqo4xUAH7x


Watch Video Solution

66. Differentiate the following w.r.t. x: 

Watch Video Solution

sin(tan− 1 e−x)

67. Differentiate the following w.r.t. x: 

Watch Video Solution

log(cos ex)

68. Differentiate the following w.r.t. x: 

Watch Video Solution

ex + ex
2

+ . . . . + ex
5

https://dl.doubtnut.com/l/_E8wqo4xUAH7x
https://dl.doubtnut.com/l/_dfFIjdC4z3c7
https://dl.doubtnut.com/l/_8ON0yZ2kgNmq
https://dl.doubtnut.com/l/_po44jPZSqMH5


69. Differentiate the following w.r.t. x: 

Watch Video Solution

√e√x, x > 0

70. Differentiate the following w.r.t. x: 

Watch Video Solution

log(logx), x > 1

71. Differentiate the following w.r.t. x: 

Watch Video Solution

, x > 0
cos x

logx

72. Differentiate the following w.r.t. x: 

Watch Video Solution

cos(logx + ex)

https://dl.doubtnut.com/l/_KkN6XEoFRqHK
https://dl.doubtnut.com/l/_SUDRnb4bYYSe
https://dl.doubtnut.com/l/_3l6DTgjxCYly
https://dl.doubtnut.com/l/_SlbPS9Dt8Ps6


73. Differentiate the function w.r.t. x : 

Watch Video Solution

cos x ⋅ cos 2x ⋅ cos 3x

74. Differentiate the function w.r.t. x : 

Watch Video Solution

√(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

75. Differentiate the function w.r.t. x : 

Watch Video Solution

(logx)cos x

76. Differentiate the function w.r.t. x : 

h id l i

xx − 2sin x

https://dl.doubtnut.com/l/_SlbPS9Dt8Ps6
https://dl.doubtnut.com/l/_ETcxSloBBmLk
https://dl.doubtnut.com/l/_ZebmSY8gb1mB
https://dl.doubtnut.com/l/_SJgtnYjxrZuj
https://dl.doubtnut.com/l/_RuCtFrMfvc3v


Watch Video Solution

77. Differentiate the function w.r.t. x :

Watch Video Solution

(x + 3)2 ⋅ (x + 4)3 ⋅ (x + 5)4

78. Differentiate the function w.r.t. x : 

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

79. Differentiate the function w.r.t. x : 

Watch Video Solution

(logx)x + xlogx

https://dl.doubtnut.com/l/_RuCtFrMfvc3v
https://dl.doubtnut.com/l/_OIrzFnDC0y4C
https://dl.doubtnut.com/l/_6A5FihSYKUAM
https://dl.doubtnut.com/l/_XkMspRyS4FoC


80. Differentiate the function w.r.t. x : 

Watch Video Solution

(sinx)x + sin− 1
√x

81. Differentiate the function w.r.t. x : 

Watch Video Solution

xsin x + (sinx)cos x

82. Differentiate the function w.r.t. x : 

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

83. Differentiate the function w.r.t. x : 

Watch Video Solution

(x cos x)
x

+ (x sinx)
1
x

https://dl.doubtnut.com/l/_2cSyc58NH67K
https://dl.doubtnut.com/l/_5igiBB12keD4
https://dl.doubtnut.com/l/_sjoHBEdSIKbC
https://dl.doubtnut.com/l/_IloOCUXw5vUF


84. Find of the function : 

Watch Video Solution

dy

dx
xy + yx = 1

85. Find of the function :

Watch Video Solution

dy

dx
yx = xy

86. Find of the function :

Watch Video Solution

dy

dx
(cos x)

y
= (cos y)

x

87. Find of the function :

W t h Vid S l ti

dy

dx
xy = ex−y

https://dl.doubtnut.com/l/_IloOCUXw5vUF
https://dl.doubtnut.com/l/_yx4XU2S4VR5v
https://dl.doubtnut.com/l/_umLQxlZM1bN4
https://dl.doubtnut.com/l/_5Kat58RxD1pC
https://dl.doubtnut.com/l/_nXqjoiBEmpSh


Watch Video Solution

88. Find the derivative of the function given by

 and hence find 

Watch Video Solution

f(x) = (1 + x)(1 + x2)(1 + x4)(1 + x8)

f' (1)

89. Differentiate  by using

product rule.

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

90. Differentiate  by expanding

the product to obtain a single polynomial.

(x2 − 5x + 8)(x3 + 7x + 9)

https://dl.doubtnut.com/l/_nXqjoiBEmpSh
https://dl.doubtnut.com/l/_ythvImoHlDz2
https://dl.doubtnut.com/l/_KzMWYzZoFi5o
https://dl.doubtnut.com/l/_iegK4Z1UmPNk


Watch Video Solution

91. Differentiate  by logarithmic

differentiation.

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

92. If u, v and w are functions of x, then show that `d/dx(u cdot

v cdot w) = du/dx (v cdotw + u cdot dv/dx cdot w +u cdot v

dw/dx) in two ways - first by repeated application of product

rule, second by logarithmic differentiation.

Watch Video Solution

https://dl.doubtnut.com/l/_iegK4Z1UmPNk
https://dl.doubtnut.com/l/_ISPaCruIvBV4
https://dl.doubtnut.com/l/_om0ETMwxw0QQ


93. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = 2at2, y = at4

94. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : : 

Watch Video Solution

dy

dx
x = a cos θ, y = b cos θ

95. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 
dy

dx
x = sin t, y = cos 2t

https://dl.doubtnut.com/l/_POBsej1yEbWB
https://dl.doubtnut.com/l/_zE4ewveixWyL
https://dl.doubtnut.com/l/_HJfgBEA70ztY


Watch Video Solution

96. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = 4t, y =

4
t

97. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = cos θ − cos 2θ, y = sin θ − sin 2θ

https://dl.doubtnut.com/l/_HJfgBEA70ztY
https://dl.doubtnut.com/l/_fGTwMCcK24lQ
https://dl.doubtnut.com/l/_MMqqzE1kXqsH


98. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = t, y = t

sin3 t

√cos 2

cos3 t

√cos 2

99. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = a(cos t + )y = a sin t

log tan t

2

100. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

https://dl.doubtnut.com/l/_Ytyg6MOmY8EZ
https://dl.doubtnut.com/l/_ph3ZcCZOdobk
https://dl.doubtnut.com/l/_fk8ZX69GBQTP


Find  : 

Watch Video Solution

dy

dx
x = a(θ − sin θ), y = a(1 + cos θ)

101. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = a secθ, y = b tan θ

102. If x and y are connected parametrically by the equations

given in Exercises 1 to 10,
without eliminating the parameter,

Find  : 

Watch Video Solution

dy

dx
x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

https://dl.doubtnut.com/l/_fk8ZX69GBQTP
https://dl.doubtnut.com/l/_9ycF4r2iJiF0
https://dl.doubtnut.com/l/_qvBjAWWKNszQ
https://dl.doubtnut.com/l/_DnKsjvxY8iXO


103. Find  if 

Watch Video Solution

= −
dy

dx

y

x
x = √asin − 1 t, y = √acos − 1 t

104. Find the second order derivatives of the function :

Watch Video Solution

x2 + 3x + 2

105. Find the second order derivatives of the function: 

Watch Video Solution

x20

106. Find the second order derivatives of the function :

x ⋅ cos x

https://dl.doubtnut.com/l/_DnKsjvxY8iXO
https://dl.doubtnut.com/l/_LD1uu0OjvlYl
https://dl.doubtnut.com/l/_lTsKZb9sH64N
https://dl.doubtnut.com/l/_aehtGeadpJex


Watch Video Solution

107. Find the second order derivatives of the function : 

Watch Video Solution

logx

108. Find the second order derivatives of the function :

Watch Video Solution

x3 logx

109. Find the second order derivatives of the function :

Watch Video Solution

ex sin 5x

https://dl.doubtnut.com/l/_aehtGeadpJex
https://dl.doubtnut.com/l/_4JqjkgC1PhSX
https://dl.doubtnut.com/l/_QPZc1CG6oF6c
https://dl.doubtnut.com/l/_rhsXEjrkutDm


110. Find the second order derivatives of the function :

Watch Video Solution

e6x cos 3x

111. Find the second order derivatives of the function :

Watch Video Solution

tan− 1 x

112. Find the second order derivatives of the function :

Watch Video Solution

log(logx)

https://dl.doubtnut.com/l/_Hc1nQV63Ukeg
https://dl.doubtnut.com/l/_ny3sP7pL3931
https://dl.doubtnut.com/l/_frY0GMyOuKGi
https://dl.doubtnut.com/l/_y1aOA2HiNfcP


113. Find the second order derivatives of the function :

Watch Video Solution

sin(logx)

114. If  prove that 

Watch Video Solution

y = 5 cos x − 3 sinx (d2 ) + y = 0
y

dx2

115. If  Find  in terms of y alone.

Watch Video Solution

y = cos − 1 x (d2 )
y

dx2

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

x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_y1aOA2HiNfcP
https://dl.doubtnut.com/l/_seyFRuimeIMr
https://dl.doubtnut.com/l/_mBF8fDD53tru
https://dl.doubtnut.com/l/_slzVAITiWyhv


Watch Video Solution

117. If , Show that 

Watch Video Solution

y = Aemx + Benx

( y) − (m + n) + mny = 0
d2

dx2

dy

dx

118. If  show that 

Watch Video Solution

y = 500e7x + 600e− 7x (d2 ) = 49y
y

dx2

119. If  show that  ਹੈ।

Watch Video Solution

ey(x + 1) = 1 (d2 ) = ( )
2

y

dx
2

dy

dx

https://dl.doubtnut.com/l/_slzVAITiWyhv
https://dl.doubtnut.com/l/_VAGjNsNpD8e2
https://dl.doubtnut.com/l/_sosfzKbD9Hiq
https://dl.doubtnut.com/l/_vSeaoPYOiOZn
https://dl.doubtnut.com/l/_ynVtLrQlzdC6


120. If , then prove that : 

.

Watch Video Solution

y = [tan− 1 x]
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

121. Verify Rolle’s theorem for the function

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

122. Examine if Rolle’s theorem is applicable to any of the

following functions. Can
 you say some thing about the

converse of Rolle’s theorem from these example? 

for 

Watch Video Solution

f(x) = [x]

x ∈ [5, 9]

https://dl.doubtnut.com/l/_ynVtLrQlzdC6
https://dl.doubtnut.com/l/_g6mHShMD4d0r
https://dl.doubtnut.com/l/_iUlUJAxz11DC


123. Examine if Rolle’s theorem is applicable to any of the

following functions. Can
 you say some thing about the

converse of Rolle’s theorem from these example?

for 

Watch Video Solution

f(x) = [x]

x ∈ [ − 2, 2]

124. Examine if Rolle’s theorem is applicable to any of the

following functions. Can
 you say some thing about the

converse of Rolle’s theorem from these example?

 for 

Watch Video Solution

f(x) = x2 − 1 x ∈ [1, 2]

https://dl.doubtnut.com/l/_iUlUJAxz11DC
https://dl.doubtnut.com/l/_4ZsQJ93WREoA
https://dl.doubtnut.com/l/_7hM0zfwymMXt


125. If  is a differentiable function and if

 does not vanish
 anywhere, then prove that 

Watch Video Solution

f : [ − 5, 5] → R

f' (x)

f( − 5) ≠ f(5)

126. Verify Mean Value Theorem, if , in the

interval [a, b], where
a = 1 and b = 4.

Watch Video Solution

f(x) = x2 − 4x − 3

127. Verify Mean Value Theorem, if , in

the interval [a, b], where
a = 1 and b = 3. Find all  for

which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

f' (c) = 0

https://dl.doubtnut.com/l/_xO64Vqd4WzFG
https://dl.doubtnut.com/l/_ChXJvm94vZq3
https://dl.doubtnut.com/l/_FIdgVoHA9EHX


128. Verify Mean Value Theorem, if , in

the interval [a, b], where
a = 1 and b = 3. Find all  for

which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

f' (c) = 0

129. Differentiate w.r.t. x the function : 

Watch Video Solution

(3x2 − 9x + 5)
9

130. Differentiate w.r.t. x the function : 

Watch Video Solution

sin3 x + cos6 x

https://dl.doubtnut.com/l/_FIdgVoHA9EHX
https://dl.doubtnut.com/l/_ygkZj1PCBEok
https://dl.doubtnut.com/l/_VRa0KW4n0YLl
https://dl.doubtnut.com/l/_dv0tv1YJDb1n
https://dl.doubtnut.com/l/_ns0L9Vj7kiza


131. Differentiate w.r.t. x the function : 

Watch Video Solution

(5x)3 cos 2x

132. Differentiate w.r.t. x the function :

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

133. Differentiate w.r.t. x the function : , x lies

between -2 and 2

Watch Video Solution

cos − 1( )x
2

√2x + 7

https://dl.doubtnut.com/l/_ns0L9Vj7kiza
https://dl.doubtnut.com/l/_D3qwH3eBsqLu
https://dl.doubtnut.com/l/_tWUp2V3VYQA1


134. Differentiate w.r.t. x the function : `cot^-1[(sqrt(1+sinx) +

sqrt(1-sinx))/(sqrt(1+sinx) - sqrt(1-sinx))], 0

Watch Video Solution

135. Differentiate w.r.t. x the function : 

Watch Video Solution

(logx)logx, x > 1

136. Differentiate w.r.t. x the function : ,

for some constant a and b.

Watch Video Solution

cos(a cos x + b sinx)

https://dl.doubtnut.com/l/_OjVkGUfVhdF9
https://dl.doubtnut.com/l/_058PS14v4VM0
https://dl.doubtnut.com/l/_uZEECvdYxweb


137. Differentiate w.r.t. x the function :

Watch Video Solution

(sinx − cos x)sin x− cos x, xliesbetween and 3
π

4

π

4

138. Differentiate w.r.t. x the function : , for

some fixed  and 

Watch Video Solution

xx + xa + ax + aa

a > 0 x > 0

139. Differentiate w.r.t. x the function :

Watch Video Solution

xx2 − 3 + (x − 3)x
2

, f or x > 3

https://dl.doubtnut.com/l/_F8tkqUAVdQCQ
https://dl.doubtnut.com/l/_XUGKxpGcrcI3
https://dl.doubtnut.com/l/_XoV47fKEcNd0
https://dl.doubtnut.com/l/_WvkVbSChtKnI


140. Find dy/dx if y =12(1-cost), x =10(t-sint)

Watch Video Solution

141. Find  if , 

Watch Video Solution

dy

dx
y = sin− 1 x + sin− 1 √1 − x2 0 < x < 1

142. If  for x lies between -1 and 1`

prove that dy/dx =-1/(1+x)^2

Watch Video Solution

x√1 + y + y√1 + x = 0

https://dl.doubtnut.com/l/_WvkVbSChtKnI
https://dl.doubtnut.com/l/_NRdgybWRwg4D
https://dl.doubtnut.com/l/_2PBupqgR68Oc


143. If  , for some , prove that

 is a constant independent of a and b.

Watch Video Solution

(x − a)2 + (y − b)2 = c2 c > 0

[1 + ( )
2
]

dy

dx

3
2

d2y

dx2

144. If , with , prove that 

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

=
dy

dx

cos2(a + y)

sina

145. If  and , find

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)

d2y

dx
2

https://dl.doubtnut.com/l/_pYsbfeOzeoNa
https://dl.doubtnut.com/l/_GHZASdeDYjSu
https://dl.doubtnut.com/l/_YU5TvHR3eSL3


146. If  show that  exists for all real x and

find it.

Watch Video Solution

f(x) = |x|
3

f' ' (x)

147. Using mathematical induction prove that 

for all positive
integers n.

Watch Video Solution

d = nxn− 1xn

dx

148. Using the fact that

 and the

differentiation,
obtain the sum formula for cosines.

Watch Video Solution

sin(A + B) = sinA cosB + cosA sinB

https://dl.doubtnut.com/l/_YU5TvHR3eSL3
https://dl.doubtnut.com/l/_EP52FBN4Wd85
https://dl.doubtnut.com/l/_bAOjyrzLLnVJ
https://dl.doubtnut.com/l/_6KP3BWK3P0cN


149. Does there exist a function which is continuous

everywhere but not differentiable
 at exactly two points?

Justify your answer.

Watch Video Solution

150. If , prove that 

Watch Video Solution

y =
∣
∣

∣

∣
∣

f(x) g(x) h(x)

1 m n

a b c

∣
∣

∣

∣
∣

=
∣
∣

∣

∣
∣

f' (x) g' (x) h' (x)

l m n

a b c

∣
∣

∣

∣
∣

dy

dx

https://dl.doubtnut.com/l/_6KP3BWK3P0cN
https://dl.doubtnut.com/l/_NesrsmBBqQSr
https://dl.doubtnut.com/l/_DRKPI6cJk35R


151. If , show that 

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1

(1 − x2) − x( ) − a2y = 0
d2y

dx
2

dy

dx

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

