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CONTINUITY AND DIFFERENTIABILITY

Miscellaneous Exercise

1. Differentiate w.r.t. x the function 

Watch Video Solution

sin3 x + cos6 x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_e4fHbTCuL2ml


2. Differentiate w.r.t. x the function  , 

Watch Video Solution

cos − 1( )x
2

√2x + 7

−2 < x < 2

3. Differentiate w.r.t. x the function

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

4. If , show that exists for all real x

and find it.

f(x) = |x|3
f' ' (x)

https://dl.doubtnut.com/l/_OUUMATVjqjD0
https://dl.doubtnut.com/l/_HtMNHWLqR5Hf
https://dl.doubtnut.com/l/_FMpay9abrHvq


Watch Video Solution

5. Using mathematical induction prove that

 for all positive integers n.

Watch Video Solution

(xn) = nxn− 1d

dx

6. Does there exist a function which is continuous

everywhere but not differentiable at exactly two

points? Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_FMpay9abrHvq
https://dl.doubtnut.com/l/_YbBEaAX2BeR7
https://dl.doubtnut.com/l/_6f6AiFjP8UeB


7. Using the fact that

 and the

differentiation, obtain the sum formula for cosines.

Watch Video Solution

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

8. 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/_5Y87wHndgIqd
https://dl.doubtnut.com/l/_hOzh6xemSyWV


9. If , prove that 

Watch Video Solution
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10. Differentiate w.r.t. x the function

, for some constant a and b.

Watch Video Solution

cos(a cos x + b sinx)

11. Differentiate w.r.t. x the function. (3x2 − 9x + 5)
9

https://dl.doubtnut.com/l/_SqPTsN5p1eh3
https://dl.doubtnut.com/l/_B39wrqXcfBqm
https://dl.doubtnut.com/l/_mdGSrbJ54Gqv


Watch Video Solution

12. Differentiate w.r.t. x the function 

Watch Video Solution

(logx)
logx

, x > 1

13. Differentiate w.r.t. x the function

Watch Video Solution

cot − 1( ), 0 < x <
√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

π

2

14. Differentiate w.r.t. x the function .

Watch Video Solution

(5x)3 cos 2x

https://dl.doubtnut.com/l/_mdGSrbJ54Gqv
https://dl.doubtnut.com/l/_S6X624x4yC0c
https://dl.doubtnut.com/l/_6wPjWDNpP1dS
https://dl.doubtnut.com/l/_RP8Byts84tZ9


15. If , for, 

prove that .

Watch Video Solution

x√1 + y + y√1 + x = 0 −1 < x < 1,

= −
dy

dx

1

(1 + x)2

16. 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

dx
2

https://dl.doubtnut.com/l/_RP8Byts84tZ9
https://dl.doubtnut.com/l/_uox2lE4kXEul
https://dl.doubtnut.com/l/_r8dSLLyjss06
https://dl.doubtnut.com/l/_PTkFMLQUiWg5


17. If , with , prove

that .

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

= ( )
dy

dx

cos2(a + y)

sina

18. If 

, find .

Watch Video Solution

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

d2y

dx2

19. Differentiate w.r.t. x the function

 for some fixed 

.

xx + xa + ax + aa, a > 0 and x > 0

https://dl.doubtnut.com/l/_PTkFMLQUiWg5
https://dl.doubtnut.com/l/_YNtws02j7q4X
https://dl.doubtnut.com/l/_xofbg13Cmv2m


Watch Video Solution

20. Differentiate w.r.t. x the function

 for .

Watch Video Solution

xx2 − 3 + (x − 3)x
2

x > 3

21. Find if 

Watch Video Solution

,
dy

dx

y = 12(1 − cos t), x = 10(t − sin t), − < t <
π

2

π

2

https://dl.doubtnut.com/l/_xofbg13Cmv2m
https://dl.doubtnut.com/l/_8GQyTW6cMqxH
https://dl.doubtnut.com/l/_QcLIUMzoHRvL


Solved Examples

22. Find , if 

.

Watch Video Solution

dy

dx

y = sin− 1 x + sin− 1 √1 − x2, − 1 ≤ x ≤ 1

23. Differentiate w.r.t. x the function

Watch Video Solution

(sinx − cos x) ( sin x− cos x ) , < x <
π

4

3π

4

1. Is it true that  for all realx = elogx

https://dl.doubtnut.com/l/_4pNVjbiyVBWA
https://dl.doubtnut.com/l/_2m3ZV9tapzD8
https://dl.doubtnut.com/l/_8U0WlICE49sh


Watch Video Solution

2. Differentiate the following w.r.t. x:(i)  (ii) 

 (iii)  (iv) 

Watch Video Solution

e−x

sin(logx), x > 0 cos − 1(ex) ecos x

3. 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|,

https://dl.doubtnut.com/l/_8U0WlICE49sh
https://dl.doubtnut.com/l/_hIqPh7QJo04Y
https://dl.doubtnut.com/l/_2kjrCRhatGWg


4. Find the derivative of the function given

Watch Video Solution

byf(x) = sin(x2).

5. Find the derivative of tan .

Watch Video Solution

(2x + 3)

6. Differentiate  with respect to x.

Watch Video Solution

sin(cos(x2))

https://dl.doubtnut.com/l/_KMPnnmQr5VAJ
https://dl.doubtnut.com/l/_8MVtfMZtsgJr
https://dl.doubtnut.com/l/_L4oTfPWydcpJ
https://dl.doubtnut.com/l/_g9dsfDs0ZKnP


7. Find if 

Watch Video Solution

dy

dx
x − y = π

8. Find , if 

Watch Video Solution

dy

dx
y + siny = cos x

9. Find the derivative of f given by 

assuming it exists.

Watch Video Solution

f(x) = sin− 1 x

https://dl.doubtnut.com/l/_g9dsfDs0ZKnP
https://dl.doubtnut.com/l/_22TJ2PIVqZKV
https://dl.doubtnut.com/l/_OoR0OX5vazR9


10. Find the derivative of / given by 

assuming it exists.

Watch Video Solution

f(x) = tan− 1 x

11. Find df/dx if f(x) = for all .

Watch Video Solution

(sinx)sin x
o < x < π

12. Differentiate w.r.t .

Watch Video Solution

sin2 x ecos x

https://dl.doubtnut.com/l/_VsyHaMbEwUhU
https://dl.doubtnut.com/l/_0Ad17Fs1FwU5
https://dl.doubtnut.com/l/_eXpOky2Yw7bS
https://dl.doubtnut.com/l/_sWNuH3pvUQuo


13. Differentiate the following w.r.t x.(i)

 (ii) 

(iii) 

Watch Video Solution

√3x + 2 + ( )
1

√2x2 + 4
esec2 ( x ) + 3 cos − 1(x)

log7(logx)

14. Find if for all 

Watch Video Solution

f' (x) f(x) = (sinx)sin x 0 < x < π

15. Verify Rolles theorem for the function

and .

Watch Video Solution

y = x2 + 2, a = − 2 b = 2

https://dl.doubtnut.com/l/_sWNuH3pvUQuo
https://dl.doubtnut.com/l/_OjB7Gu9bqpTx
https://dl.doubtnut.com/l/_yRbp1St2jv65


16. Verify the Mean Value Theorm for f(x)=  in the

interval [2,4].

Watch Video Solution

x2

17. If . Prove that 

.

Watch Video Solution

y = 3e2x + 2e3x

− 5 + 6y = 0
d2y

dx
2

dy

dx

18. If , show that 

.

y = sin− 1 x

(1 − x2) − x = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_yRbp1St2jv65
https://dl.doubtnut.com/l/_5KDbZFN9LYLB
https://dl.doubtnut.com/l/_KgD0w2aK9mF4
https://dl.doubtnut.com/l/_qvP1IX1FeEFA


Watch Video Solution

19. Find all the points of discontinuity of the function

f defined by

Watch Video Solution

f(x) = {x + 2, if x < 10 if x = 1x − 2 if x > 1

20. Discuss the continuity of the function f defined by 

Watch Video Solution

f(x) = {
x + 2 if x < 1

x − 2 if x > 1

https://dl.doubtnut.com/l/_qvP1IX1FeEFA
https://dl.doubtnut.com/l/_x1LLCyW5m0qe
https://dl.doubtnut.com/l/_l7dhnjKfqfVg


21. Discuss the continuity of the function f given by

Watch Video Solution

f(x) = {x, if x ≥ 0x2, if x < 0

22. Discuss the continuity of the function defined by

Watch Video Solution

f(x) = {x + 2, if x < 0 − x + 2, if x > 0

23. Find all the points of discontinuity of the greatest

integer function defined by , where [x]

denotes the greatest integer less than or equal to x.

f(x) = [x]

https://dl.doubtnut.com/l/_z4NOO6x99Ona
https://dl.doubtnut.com/l/_V16CHP6m9KJ0
https://dl.doubtnut.com/l/_e9yY7QdpnEK2


Watch Video Solution

24. Show that every polynomial function is

continuous.

Watch Video Solution

25. Discuss the continuity of sine function.

Watch Video Solution

26. Prove that every rational function is continuous.

Watch Video Solution

https://dl.doubtnut.com/l/_e9yY7QdpnEK2
https://dl.doubtnut.com/l/_V6JIPmBhJSln
https://dl.doubtnut.com/l/_rgQcRu0dKx1U
https://dl.doubtnut.com/l/_YzYIB3H0fGwB


27. Show that the function defined by 

is a continuous function.

Watch Video Solution

f(x) = sin(x2)

28. Prove that the function defined by is

a continuous function.

Watch Video Solution

f(x) = tanx

https://dl.doubtnut.com/l/_YzYIB3H0fGwB
https://dl.doubtnut.com/l/_1cMvLYJhVFXQ
https://dl.doubtnut.com/l/_KDy8xlGqWjad


29. Examine whether the function f given by

 is continuous at .

Watch Video Solution

f(x) = x2 x = 0

30. Discuss the continuity of the function f given by

 at .

Watch Video Solution

f(x) = |x| x = 0

31. Check the continuity of the function f given by

 at .

Watch Video Solution

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

https://dl.doubtnut.com/l/_oDvfDv9oTRbJ
https://dl.doubtnut.com/l/_9idpqCCke7wN
https://dl.doubtnut.com/l/_mHCDxtcOUKm8


32. Prove that the identity function on real numbers

given by  is continuous at every real

number.

Watch Video Solution

f(x) = x

33. Is the function defined by , a

continuous function?

Watch Video Solution

f(x) = |x|

https://dl.doubtnut.com/l/_mHCDxtcOUKm8
https://dl.doubtnut.com/l/_t3APhFTR2Erc
https://dl.doubtnut.com/l/_HC7tMirn7G0v


34. Show that the function f given by

 is not

continuous at .

Watch Video Solution

f(x) = {x3 + 3 if x ≠ 0; 1 if x = 0

x = 0

35. Check the points where the constant function

is continuous.

Watch Video Solution

f(x) = k

36. Discuss the continuity of the function/given by

.f(x) = x3 + x2 − 1

https://dl.doubtnut.com/l/_xiiqygafvpch
https://dl.doubtnut.com/l/_2aWxDydLYkeI
https://dl.doubtnut.com/l/_p1tjKYVr5ZIe


Watch Video Solution

37. Discuss the continuity of the function f defined by

.

Watch Video Solution

f(x) = , x ≠ 0
1

x

38. If , then prove that

.

Watch Video Solution

y = A sinx + B cos x

+ y = 0
d2y

dx
2

https://dl.doubtnut.com/l/_p1tjKYVr5ZIe
https://dl.doubtnut.com/l/_vzo9ByxHISUZ
https://dl.doubtnut.com/l/_27YtbS15D113


39. Find , if .

Watch Video Solution

d2y

dx
2

y = x3 + tanx

40. Find , if .

Watch Video Solution

dy

dx
x + y = a

2
3

2
3

2
3

41. Find , if .

Watch Video Solution

dy

dx
x = a(θ + sin θ), y = a(1 − cos θ)

https://dl.doubtnut.com/l/_GzF16aqvPt9Q
https://dl.doubtnut.com/l/_K3tfHjEZb8j2
https://dl.doubtnut.com/l/_OzKjUjNtnw0s


42. Find , if .

Watch Video Solution

dy

dx
x = at2, y = 2at

43. Find , if .

Watch Video Solution

dy

dx
x = a cos θ, y = a sin θ

44. Find , if .

Watch Video Solution

dy

dx
yx + xy + xx = ab

https://dl.doubtnut.com/l/_ZW858LDcG7Tn
https://dl.doubtnut.com/l/_gzgTfISksS5C
https://dl.doubtnut.com/l/_i9tcRmOtC2Hu


45. Differentiate w.r.t. x.

Watch Video Solution

xsin x, x > 0

46. Differentiate w.r.t. x, where a is a positive

constant.

Watch Video Solution

ax

47. Differentiate  w.r.t x.

Watch Video Solution

√
(x − 3)(x2 + 4)

3x2 + 4x + 5

https://dl.doubtnut.com/l/_sXCsNfGbcgQa
https://dl.doubtnut.com/l/_Sgdj3QFAuc1n
https://dl.doubtnut.com/l/_soTgYxVc9f3F


Exercise 5 6

1. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

x = a(cos t + log tan( )), y = a sin t
t

2

2. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .

dy

dx

x = a secθ, y = b tan θ

https://dl.doubtnut.com/l/_Ur0K5jnmNmkT
https://dl.doubtnut.com/l/_tsQlMSVflhCv


Watch Video Solution

3. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

x = 4t, y =
4
t

4. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


h id l i

dy

dx

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

https://dl.doubtnut.com/l/_tsQlMSVflhCv
https://dl.doubtnut.com/l/_PWCKd7uRWkuS
https://dl.doubtnut.com/l/_d2JEMb0iHA6c


Watch Video Solution

5. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

6. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .

dy

dx

x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t

https://dl.doubtnut.com/l/_d2JEMb0iHA6c
https://dl.doubtnut.com/l/_R8YdJ4FRIvCm
https://dl.doubtnut.com/l/_tgb2MkYGLqsh


Watch Video Solution

7. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

x = 2at2, y = at4

8. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .

dy

dx

x = a cos θ, y = b cos θ

https://dl.doubtnut.com/l/_tgb2MkYGLqsh
https://dl.doubtnut.com/l/_wZWxbrKryFap
https://dl.doubtnut.com/l/_XVOAqM4bVoLZ


Watch Video Solution

9. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

x = sin t, y = cos 2t

10. If , show that

Watch Video Solution

x = √asin − 1 t, y = √acos − 1 t

= −
dy

dx

y

x

https://dl.doubtnut.com/l/_XVOAqM4bVoLZ
https://dl.doubtnut.com/l/_V6MbPnMdRhs8
https://dl.doubtnut.com/l/_x6JA2hiM8Lgm
https://dl.doubtnut.com/l/_2yvX49BkbFTE


Exercise 5 2

11. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find .


Watch Video Solution

dy

dx

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

1. Differentiate the functions with respect to x

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_2yvX49BkbFTE
https://dl.doubtnut.com/l/_M5E2flEZ31fw
https://dl.doubtnut.com/l/_BjEDj1QZO36H


2. Differentiate the functions with respect to x , 

Watch Video Solution

cos(sinx)

3. Differentiate the functions with respect to x

Watch Video Solution

sin(ax + b)

cos(cx + d)

4. Differentiate the functions with respect to x

Watch Video Solution

cos x3. sin2(x5)

https://dl.doubtnut.com/l/_BjEDj1QZO36H
https://dl.doubtnut.com/l/_4EzQZ4UW162z
https://dl.doubtnut.com/l/_eI4DpTPFgbck


5. Differentiate the functions with respect to x

Watch Video Solution

2√cot(x2)

6. Prove that the greatest integer function defined by

 is not differentiable at 

.

Watch Video Solution

f(x) = [x], 0 < x < 3

x = 1 and x = 2

https://dl.doubtnut.com/l/_eI4DpTPFgbck
https://dl.doubtnut.com/l/_cooWvTSSLTwZ
https://dl.doubtnut.com/l/_LlsErWzIULUW


7. Differentiate the functions with respect to x

Watch Video Solution

cos(√x)

8. Prove that the function f given by

 is not differentiable at 

Watch Video Solution

f(x) = |x − 1|, x ∈ R x = 1

9. Differentiate the functions with respect to x

Watch Video Solution

sin(ax + b)

https://dl.doubtnut.com/l/_rh7iuiIzbZxY
https://dl.doubtnut.com/l/_dBfFGDkQUoUE
https://dl.doubtnut.com/l/_Vhfitijmc0j0


Exercise 5 1

10. Differentiate the functions with respect to x

Watch Video Solution

sec(tan(√x))

1. Discuss the continuity of the function  , where  is

defined by 

Watch Video Solution

f f

f(x) =
⎧⎪
⎨
⎪⎩

2x, if x < 0

0, if 0 ≤ x ≤ 1

4x, if x > 1

https://dl.doubtnut.com/l/_Vhfitijmc0j0
https://dl.doubtnut.com/l/_C8mRbjTJXB74
https://dl.doubtnut.com/l/_q4HhUofZ3BQs


2. Find all points of discontinuity of f, where f is

defined by

Watch Video Solution

f(x) = {
x10 − 1 if x ≤ 1

x2 if x > 1

3. 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 |

https://dl.doubtnut.com/l/_q4HhUofZ3BQs
https://dl.doubtnut.com/l/_Q96cWrzJfKOR
https://dl.doubtnut.com/l/_rwHWoEQvaH3y


4. 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

5. Is the function f defined by

continuous at 

Watch Video Solution

f(x) = {
x if x ≤ 1

5 if x > 1

x = 0?Atx = 1?Atx = 2?

https://dl.doubtnut.com/l/_Quzrraq5F4pl
https://dl.doubtnut.com/l/_2yGj1IJeOT50


6. Prove that the function is continuous at 

, where n is a positive integer.

Watch Video Solution

f(x) = xn

x = n

7. Find all points of discontinuity of f, where f is

defined by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3 if x ≤ − 3

−2x if − 3 < x < 3

6x + 2 if x ≥ 3

8. Find all points of discontinuity of f, where f is

defined byf(x) = {
2x + 3 if x ≤ 2

2x − 3 if x > 2

https://dl.doubtnut.com/l/_IG8QCUnYtfjX
https://dl.doubtnut.com/l/_1KRBd3oaGtTl
https://dl.doubtnut.com/l/_hNJyAgTWNOX3


Watch Video Solution

9. Prove that the function  is

continuous at , at  and at .

Watch Video Solution

f(x) = 5x − 3

x = 0 x = − 3 x = 5

10. Examine the following functions for continuity.

(a)  


(b)  


(c) 


(d) 

Watch Video Solution

f(x) = x − 5

f(x) =
1

x − 5

f(x) =
x2 − 25
x + 5

f(x) = |x − 5|

https://dl.doubtnut.com/l/_hNJyAgTWNOX3
https://dl.doubtnut.com/l/_uC7Wvn0OZamD
https://dl.doubtnut.com/l/_YAPDhyi7Oksq


11. Examine the continuity of the function

at .

Watch Video Solution

f(x) = 2x2 − 1 x = 3

12. For what value of  is the function defined by

 continuous at 

? What about continuity at ?

Watch Video Solution

λ

f(x) = {
λ(x2 − 2x) if x ≤ 0

4x + 1 if x > 0

x = 0 x = 1

https://dl.doubtnut.com/l/_YAPDhyi7Oksq
https://dl.doubtnut.com/l/_PEVK9JBFksnH
https://dl.doubtnut.com/l/_1psSUMDq38Xa


13. Show that the function defined by 

is discontinuous at all integral points. Here [x]

denotes the greatest integer less than or equal to x.

Watch Video Solution

g(x) = x − [x]

14. 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

https://dl.doubtnut.com/l/_kRWoi5XScP3Y
https://dl.doubtnut.com/l/_ssvSYCvKhnDn


15. 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

16. Discuss the continuity of the function f, where f is

defined by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3 if 0 ≤ x ≤ 1

4 if 1 < x < 3

5 if 3 ≤ x ≤ 10

https://dl.doubtnut.com/l/_SSDSUD2jXm1k
https://dl.doubtnut.com/l/_LRfVU3otGjtH


17. Is the function defined by

 a continuous function?

Watch Video Solution

f(x) = {
x + 5 if x ≤ 1

x − 5 if x > 1

18. Find all points of discontinuity of f, where f is

defined by

Watch Video Solution

f(x) = {
x + 1 if x ≥ 1

x2 + 1 if x < 1

19. Find all points of discontinuity of f, where f is

defined by

W t h Vid S l ti

f(x) = {
x3 − 3 if x ≤ 2

x2 + 1 if x < 2

https://dl.doubtnut.com/l/_4vU82Xrc8vb0
https://dl.doubtnut.com/l/_vz1RByO5TNCa
https://dl.doubtnut.com/l/_dO8WLmy0Assj


Watch Video Solution

20. Find the values of k so that the function f is

continuous at the indicated point in

 at 

Watch Video Solution

f(x) = {
kx + 1 if x ≤ 5

3x − 5 if x > 5
x = 5

21. Find the values of k so that the function f is

continuous at the indicated point in

 at 

Watch Video Solution

f(x) = {
kx + 1 if x ≤ π

cos x if x > π
x = π

https://dl.doubtnut.com/l/_dO8WLmy0Assj
https://dl.doubtnut.com/l/_Lz7Wbqj8dl1G
https://dl.doubtnut.com/l/_WSlC1VbFfoHU
https://dl.doubtnut.com/l/_GRPXdeZSLERi


22. Find all points of discontinuity of f, where

Watch Video Solution

f(x) = {
if x < 0

x + 1 if x ≥ 0

sin x
x

23. Discuss the continuity of the cosine, cosecant,

secant and cotangent functions.

Watch Video Solution

24. Discuss the continuity of the following functions:

(a)  
f(x) = sinx + cos x

https://dl.doubtnut.com/l/_GRPXdeZSLERi
https://dl.doubtnut.com/l/_OFTMgfVPepPj
https://dl.doubtnut.com/l/_N8GF4dTxGIQN


(b)  


(c) 

Watch Video Solution

f(x) = sinx − cos x

f(x) = sinx. cos x

25. Is the function defined by 

continuous at ?

Watch Video Solution

f(x) = x2 − sinx + 5

x = π

26. Find the values of k so that the function f is

continuous at the indicated point in

 at .

W t h Vid S l ti

f(x) = {
kx2 if x ≤ 2

3 if x > 2
x = 2

https://dl.doubtnut.com/l/_N8GF4dTxGIQN
https://dl.doubtnut.com/l/_muf0eimmo7gZ
https://dl.doubtnut.com/l/_dO8hK3Tbm5gS


Watch Video Solution

27. Find the values of k so that the function f is

continuous at the indicated point in

 at 

Watch Video Solution

f(x) = {
if x ≠

3 if x =

k cos x
π− 2x

π

2
π

2

x =
π

2

28. 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

https://dl.doubtnut.com/l/_dO8hK3Tbm5gS
https://dl.doubtnut.com/l/_EAzt6jcXjTUR
https://dl.doubtnut.com/l/_VB29798SjbwZ


29. 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

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

.

Watch Video Solution

f(x) = |x| − |x + 1|

https://dl.doubtnut.com/l/_YyzEaHbXsDtp
https://dl.doubtnut.com/l/_um0kBa9vKOxE


31. Find the values of a and b such that the function

defined by  is a

continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 if x ≤ 2

ax + b if 2 < x < 10

21 if x ≥ 10

32. Show that the function defined by

is a continuous function.

Watch Video Solution

f(x) = cos(x2)

https://dl.doubtnut.com/l/_lAtnLCSS1Yse
https://dl.doubtnut.com/l/_vrQN8i3feMlE


Exercise 5 4

33. Show that the function defined by 

is a continuous function.

Watch Video Solution

f(x) = |cos x|

34. The function  is continuous for all x

Watch Video Solution

f(x) = sin|x|

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

ex + ex
2

+ . . . . + ex
5

https://dl.doubtnut.com/l/_yqdZYoy8laBA
https://dl.doubtnut.com/l/_ML05Kc0LcNc3
https://dl.doubtnut.com/l/_QH4AIUPIMqN6


Watch Video Solution

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

Watch Video Solution

√e√x, x > 0

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

Watch Video Solution

log(logx), x > 1

https://dl.doubtnut.com/l/_QH4AIUPIMqN6
https://dl.doubtnut.com/l/_lbjqU5r0WAZb
https://dl.doubtnut.com/l/_Wz0OihL6KljC


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

Watch Video Solution

, x > 0
cos x

logx

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

Watch Video Solution

log(cos ex)

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

Watch Video Solution

esin − 1 x

https://dl.doubtnut.com/l/_fYHElHcAq8tT
https://dl.doubtnut.com/l/_aH4f8djbQw5w
https://dl.doubtnut.com/l/_SYFSDEHQ5niu


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

Watch Video Solution

ex
3

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

Watch Video Solution

ex

sinx

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

sin(tan− 1 e−x)

https://dl.doubtnut.com/l/_SYFSDEHQ5niu
https://dl.doubtnut.com/l/_w3xGeabhiSDc
https://dl.doubtnut.com/l/_ZNh4tFH0eR18
https://dl.doubtnut.com/l/_8qpqGGRuxEvq


Exercise 5 3

Watch Video Solution

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

Watch Video Solution

cos(logx + ex), x > 0

1. Find  in the following:

Watch Video Solution

dy

dx
sin2 y + cos xy = π

https://dl.doubtnut.com/l/_8qpqGGRuxEvq
https://dl.doubtnut.com/l/_CHM6rYxj3NJP
https://dl.doubtnut.com/l/_PyyX6TMNZTbM
https://dl.doubtnut.com/l/_JtYRWMMtoMnW


2. Find  in the following:

Watch Video Solution

dy

dx
ax + by2 = cos y

3. Find  in the following:

Watch Video Solution

dy

dx
2x + 3y = siny

4. Find  in the following: 

Watch Video Solution

dy

dx
2x + 3y = sinx

https://dl.doubtnut.com/l/_JtYRWMMtoMnW
https://dl.doubtnut.com/l/_ihKfGjZSBUps
https://dl.doubtnut.com/l/_iyo3GseJJgu7


5. Find  in the following:


(a) 


(b) 


(c) 

Watch Video Solution

dy

dx

x3 + x2y + xy2 + y3 = 81

xy + y2 = tanx + y

x2 + xy + y2 = 100

6. Find  in the following:

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

7. Find  in the following:

Watch Video Solution

dy

dx
xy + y2 = tanx + y

https://dl.doubtnut.com/l/_i2Vek7FLdXSS
https://dl.doubtnut.com/l/_julHdRKvhcrh
https://dl.doubtnut.com/l/_weqQzEC2V8xF


Watch Video Solution

8. Find  in the following: 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

dy

dx
y = sin− 1( )

2x

1 + x2

2

1 + x2

5

4 + x2

1

3 + x2

5

6 + x2

9. Find  in the following:
dy

dx
sin2 x + cos2 y = 1

https://dl.doubtnut.com/l/_weqQzEC2V8xF
https://dl.doubtnut.com/l/_M9uYkqHwqmlU
https://dl.doubtnut.com/l/_Z4U1GlkOUNRJ


Watch Video Solution

10. Find in the following:

Watch Video Solution

dy

dx

y = tan− 1( ), − < x <
3x − x3

1 − 3x2

1

√3

1

√3

11. Find  in the following:

Watch Video Solution

dy

dx

y = cos − 1( ), 0 < x < 1
1 − x2

1 + x2

https://dl.doubtnut.com/l/_Z4U1GlkOUNRJ
https://dl.doubtnut.com/l/_f22vLh1LcFrf
https://dl.doubtnut.com/l/_F1HPy7Sh24VA


12. Find  in the following: ,

Watch Video Solution

dy

dx
y = sin− 1( )

1 − x2

1 + x2

0 < x < 1

13. Find  in the following: 

Watch Video Solution

dy

dx

y = cos − 1( ), − 1 < x < 1
2x

1 + x2

14. Find  in the following:

W h Vid S l i

dy

dx

y = sin− 1(2x√1 − x2), − < x <
1

√2

1

√2

https://dl.doubtnut.com/l/_PK6WAVXjQPnC
https://dl.doubtnut.com/l/_CsDVn8GqmSAr
https://dl.doubtnut.com/l/_NZbVei5CgrQR


Exercise 5 8

Watch Video Solution

15. Find  in the following:

Watch Video Solution

dy

dx
y = sec− 1( )

1

2x2 − 1

1. Examine the applicability of Mean Value Theorem

for all three functions given in the above exercise 2.

Watch Video Solution

https://dl.doubtnut.com/l/_NZbVei5CgrQR
https://dl.doubtnut.com/l/_lD4d90CyV9DC
https://dl.doubtnut.com/l/_Wa4SG4NsCrnm
https://dl.doubtnut.com/l/_ipEhBFMM1zsg


2. Verify Mean Value Theorem, if 

in the interval [a, b], where .

Watch Video Solution

f(x) = x2 − 4x − 3

a = 1 and b = 4

3. Verify Mean Value Theorem, if

 in the interval [a, b], where 

. Find all  for which 

.

Watch Video Solution

f(x) = x3 − 5x2 − 3x

a = 1 and b = 3 c ∈ (1, 3)

f ′ (c) = 0

https://dl.doubtnut.com/l/_ipEhBFMM1zsg
https://dl.doubtnut.com/l/_43I0nKHlyB8m


4. Examine if Rolle's theorem is applicable to any of

the following functions. Can you say something about

the converse of Rolle's theorem from these example?

(i)  for 


(ii)  for 


(iii)  for 

Watch Video Solution

f(x) = [x] x ∈ [5, 9]

f(x) = [x] x ∈ [ − 2, 2]

f(x) = x2 − 1 x ∈ [1, 2]

5. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

https://dl.doubtnut.com/l/_Wo3r7EuuhcAF
https://dl.doubtnut.com/l/_PRUYi2OSq47s
https://dl.doubtnut.com/l/_KF4BPYiqKfgp


Exercise 5 5

6. 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)

1. Differentiate the functions given w.r.t. x:

Watch Video Solution

xx − 2sin x

https://dl.doubtnut.com/l/_KF4BPYiqKfgp
https://dl.doubtnut.com/l/_tIZcGzYNKdba


2. Differentiate the functions given w.r.t. x:

Watch Video Solution

cos x cos 2x cos 3x

3. Differentiate the functions given w.r.t. x:

Watch Video Solution

(logx)cos x

4. Differentiate the functions given w.r.t. x:

W h Vid S l i

√
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

https://dl.doubtnut.com/l/_PSjO1KWeC3hZ
https://dl.doubtnut.com/l/_GCCiInPqx0LJ
https://dl.doubtnut.com/l/_1d9CUv1DsArY


Watch Video Solution

5. Differentiate the functions given w.r.t. x:

Watch Video Solution

(x + 3)
2
. (x + 4)

3
. (x + 5)

4

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

Watch Video Solution

(logx)
x

+ xlogx

https://dl.doubtnut.com/l/_1d9CUv1DsArY
https://dl.doubtnut.com/l/_GaR2zhIauFIU
https://dl.doubtnut.com/l/_U7d9oJriaRw6


7. Differentiate the functions given w.r.t. x:

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

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

Watch Video Solution

xsin x + (sinx)cos x

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

Watch Video Solution

(sinx)x + sin− 1
√x

https://dl.doubtnut.com/l/_D2IDBOrCjToB
https://dl.doubtnut.com/l/_7e2sTEnibvcX
https://dl.doubtnut.com/l/_ipK97neJsJS7


Watch Video Solution

10. Find of the functions given by 

Watch Video Solution

dy

dx
xy + yx = 1

11. Find of the functions given by 

Watch Video Solution

dy

dx
yx = xy

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

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

https://dl.doubtnut.com/l/_ipK97neJsJS7
https://dl.doubtnut.com/l/_fYGLfDVv1Ugc
https://dl.doubtnut.com/l/_1zZMvRnwVlaN
https://dl.doubtnut.com/l/_g1yKcFrsNAXA


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

Watch Video Solution

(x cos x)x + (x sinx)
1
x

14. 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)

https://dl.doubtnut.com/l/_g1yKcFrsNAXA
https://dl.doubtnut.com/l/_5oHsvvQIsUwi
https://dl.doubtnut.com/l/_uKBaWBsGsntH


15. Differentiate  in

three ways mentioned below:

(i) by using product rule

(ii) by expanding the product to obtain a single

polynomial.

(iii) by logarithmic differentiation.

Do they all give the same answer?

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

16. Find  of the functions given by 

Watch Video Solution

dy

dx

(cos x)y = (cos y)x

https://dl.doubtnut.com/l/_dDjxAA7s8vDm
https://dl.doubtnut.com/l/_CcAoXuJDodrM


Exercise 5 7

17. Find of the functions given by 

Watch Video Solution

dy

dx
xy = e ( x−y )

18. If u, v and w are functions of x, then show that

 in

two ways - first by repeated application of product

rule, second by logarithmic differentiation.

Watch Video Solution

(u. v. w) = v. w + u. . w + u. v
d

dx

du

dx

dv

dx

dw

dx

https://dl.doubtnut.com/l/_CcAoXuJDodrM
https://dl.doubtnut.com/l/_LJ4Ni4gEdjJa
https://dl.doubtnut.com/l/_VoGRWgTbAmKW
https://dl.doubtnut.com/l/_5UaRcU5oc2yB


1. Find the second order derivatives of the functions

given.

Watch Video Solution

log(logx)

2. Find the second order derivatives of the functions

given.

.

Watch Video Solution

tan− 1 x

https://dl.doubtnut.com/l/_5UaRcU5oc2yB
https://dl.doubtnut.com/l/_ntXuiqbb4RTt


3. Find the second order derivatives of the functions

given.

Watch Video Solution

x. cos x

4. Find the second order derivatives of the functions

given. 

Watch Video Solution

x20

https://dl.doubtnut.com/l/_ViBhKiucBPRm
https://dl.doubtnut.com/l/_wtjQhPsvvJen


5. Find the second order derivatives of the functions

given

Watch Video Solution

x2 + 3x + 2

6. Find the second order derivatives of the functions

given.

.

Watch Video Solution

e6x cos 3x

https://dl.doubtnut.com/l/_nrbIxpDiguQw
https://dl.doubtnut.com/l/_MEqeOOqUXTQ0


7. Find the second order derivatives of the functions

given.

.

Watch Video Solution

ex sin 5x

8. Find the second order derivatives of the functions

given.

Watch Video Solution

x3 logx

https://dl.doubtnut.com/l/_MQtMmQjQF8HG
https://dl.doubtnut.com/l/_i0MJPua6EJS1


9. Find the second order derivatives of the functions

given.

Watch Video Solution

logx

10. If , show that 

Watch Video Solution

y = Aemx + Benx

− (m + n) + mny = 0
d2y

dx
2

dy

dx

11. If , show that 

Watch Video Solution

y = 500e7x + 600e− 7x = 49y
d2y

dx2

https://dl.doubtnut.com/l/_d175OoAWNzi1
https://dl.doubtnut.com/l/_uUtbnCjzmb9B
https://dl.doubtnut.com/l/_pwJYH8IUmw1g


Watch Video Solution

12. If , show that .

Watch Video Solution

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

d2y

dx2

dy

dx

13. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

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

14. Find the second order derivatives of the functions

given.

https://dl.doubtnut.com/l/_pwJYH8IUmw1g
https://dl.doubtnut.com/l/_yl3XskJL03Z2
https://dl.doubtnut.com/l/_MFqDfJFFT1Ef
https://dl.doubtnut.com/l/_nXtHSMwmzzOo


Watch Video Solution

sin(logx)

15. If , prove that 

Watch Video Solution

y = 5 cos x − 3 sinx + y = 0
d2y

dx
2

16. If  ,Find  in terms of y alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2

https://dl.doubtnut.com/l/_nXtHSMwmzzOo
https://dl.doubtnut.com/l/_3lSuBdUnFspj
https://dl.doubtnut.com/l/_HD8pDvTMhsXx


Question

17. If show that 

.

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx),

x2y2 + xy1 + y = 0

1. Find the number of positive integer which have the

characteristic 3 , when the base of the logarithm is 5

A. 499

B. 501

C. 500

https://dl.doubtnut.com/l/_VDDlaTOun4Ig
https://dl.doubtnut.com/l/_yZalNhKqbPJn


D. None of these

Answer:

Watch Video Solution

2. If

then which of the following statement holds good?

A. 

B. 

C. 

x = log2(√56 + √56 + √56 + √56 + . . . ∞)

x < 0

0 < x < 2

2 < x < 4

https://dl.doubtnut.com/l/_yZalNhKqbPJn
https://dl.doubtnut.com/l/_AHX2OtnPOPpx


D. 

Answer: C

Watch Video Solution

3 < x < 4

3. If  such that characteristic of  to the base

8 is 2 , then number of possible values of n is

A. 14

B. 15

C. 448

D. infinite

n ∈ N n2

https://dl.doubtnut.com/l/_AHX2OtnPOPpx
https://dl.doubtnut.com/l/_9sNLrg5op1Pe


Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9sNLrg5op1Pe

