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NCERT - FULL MARKS MATHS(TAMIL)

CONTINUITY AND DIFFERENTIABILITY

Examples

1. Check the continuity of the function f given by

.

Watch Video Solution

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

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_L0R6yxTHE0B1


2. Examine whether the function f given by  is

continuous at x= 0.

Watch Video Solution

f(x) = x2

3. Discuss the continuity of the function f given by

.

Watch Video Solution

f(x) = |x|  at 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/_dcSxMYtL0t4Q
https://dl.doubtnut.com/l/_U4pg7BOxtcXL
https://dl.doubtnut.com/l/_MYwrjXIfdfdl
https://dl.doubtnut.com/l/_Wyk9XzASNKWG


5. Check the points where the constant function f(x)= k is

continuous.

Watch Video Solution

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

f(x)= x is continuous at every real number.

Watch Video Solution

7. Is the function de�ned by , a continuous

function?

Watch Video Solution

f(x) = |x|

https://dl.doubtnut.com/l/_Wyk9XzASNKWG
https://dl.doubtnut.com/l/_qohPPr5qLEMk
https://dl.doubtnut.com/l/_SDVULOKzmHvt
https://dl.doubtnut.com/l/_mGQwp5m0h33Q


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 de�ned by

.

Watch Video Solution

f(x) = , x ≠ 0
1

x

10. Discuss the continuity of the function f de�ned by

.

Watch Video Solution

{
x + 2  if x ≤ 1

x − 2  if x > 1

https://dl.doubtnut.com/l/_mGQwp5m0h33Q
https://dl.doubtnut.com/l/_oY80EJZppEjW
https://dl.doubtnut.com/l/_FKCWnWxTQVXs
https://dl.doubtnut.com/l/_CMC6gcME48MW


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

de�ned by .

Watch Video Solution

⎧⎪
⎨
⎪⎩

x + 2  if x < 1

0  if x = 1

x − 2  if x > 1

12. Discuss the continuity of the function de�ned by

Watch Video Solution

{
x + 2  if x < 0

−x + 2  if x > 0

13. Discuss the continuity of the function f given by

.

Watch Video Solution

{
x  if x ≥ 0

x2  if x < 0

https://dl.doubtnut.com/l/_CMC6gcME48MW
https://dl.doubtnut.com/l/_S2nEhw8mWhwY
https://dl.doubtnut.com/l/_HZOa4IfDY4cR
https://dl.doubtnut.com/l/_CUgAVDNGh2sg


14. Show that a function p is a polynomial function is

continuous.

Watch Video Solution

15. Find all the points of discontinuity of the greatest

interger function de�ned by , where [x] denote

the greatest integer less than or equal to x.

Watch Video Solution

f(x) = [x]

16. Prove that every rational function is continuous.

Watch Video Solution

https://dl.doubtnut.com/l/_CUgAVDNGh2sg
https://dl.doubtnut.com/l/_DVHKkd9S8Rua
https://dl.doubtnut.com/l/_xnqHiypeANPT
https://dl.doubtnut.com/l/_GZwpyzIdqOYR


17. Discuss the continuity of sine function.

Watch Video Solution

18. Prove that the function de�ned by  is a

continuous function.

Watch Video Solution

f(x) = tanx

19. Show that the function de�ned by  is a

continuous function.

Watch Video Solution

f(x) = sin(x2)

https://dl.doubtnut.com/l/_GZwpyzIdqOYR
https://dl.doubtnut.com/l/_hRreDKGfH5L5
https://dl.doubtnut.com/l/_eiOxxhISBE05


20. Show that the function f de�ned 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/_s76hhoL4uNr9
https://dl.doubtnut.com/l/_t4GWUY3MxndF
https://dl.doubtnut.com/l/_NIY6OMx3Aix2
https://dl.doubtnut.com/l/_TwwEnW5H6fVV


23. Di�erentiate  with respect to x.

Watch Video Solution

sin(cos(x2))

24. Find .

Watch Video Solution

 if x − y = π
dy

dx

25. Find .

Watch Video Solution

,  if y + siny = cos x
dy

dx

26. Find the derivative of f given by 

assuming it exists.

f(x) = sin− 1 x

https://dl.doubtnut.com/l/_TwwEnW5H6fVV
https://dl.doubtnut.com/l/_x9sUD5Fq0udr
https://dl.doubtnut.com/l/_6NQueWneBvXy
https://dl.doubtnut.com/l/_NDEUGVhEBr1q


Watch Video Solution

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. Di�erentiate the following w.r.t. x : 

Watch Video Solution

e−x

https://dl.doubtnut.com/l/_NDEUGVhEBr1q
https://dl.doubtnut.com/l/_OegS7MquPWTN
https://dl.doubtnut.com/l/_xNPjZU8AAE8z
https://dl.doubtnut.com/l/_ORSQ12BRqtkD


30. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin(logx), x > 0

31. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

cos − 1(ex)

32. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ecos x

https://dl.doubtnut.com/l/_ORSQ12BRqtkD
https://dl.doubtnut.com/l/_jjeEKFLeZikW
https://dl.doubtnut.com/l/_jwA6AlkHxeho
https://dl.doubtnut.com/l/_0HmBnzTZP1uQ


33. Di�erentiate .

Watch Video Solution

√
(x − 3)(x2 + 4)

(3x2 + 4x + 5)

34. Di�erentiate  w.r.t. x, where a is a positive constant.

Watch Video Solution

ax

35. Di�erentiate  w.r.t. x.

Watch Video Solution

xsin x, x > 0

36. Find .

W t h Vid S l ti

,  if yx + xy + xx = ab
dy

dx

https://dl.doubtnut.com/l/_GUs1duLEbsjz
https://dl.doubtnut.com/l/_X1joxrYyK1nE
https://dl.doubtnut.com/l/_o2tIYj6k65bZ
https://dl.doubtnut.com/l/_j6n1d7Qy2SdT


Watch Video Solution

37. Find .

Watch Video Solution

,  if x = a cos θ, y = a sin θ
dy

dx

38. Find .

Watch Video Solution

,  if x = at2, y = 2at
dy

dx

39. Find .

Watch Video Solution

,  if x = a(θ + sin θ), y = a(1 − cos θ)
dy

dx

https://dl.doubtnut.com/l/_j6n1d7Qy2SdT
https://dl.doubtnut.com/l/_CmFPhe1Cgg9J
https://dl.doubtnut.com/l/_JSs5SUSfpgzj
https://dl.doubtnut.com/l/_Tho2iOSUSdg9


40. Find .

Watch Video Solution

,  if x + y = a
dy

dx

2
3

2
3

2
3

41. Find , if .

Watch Video Solution

d2y

dx
2

y = x3 + tanx

42. If , then prove that .

Watch Video Solution

y = A sinx + B cos x + y = 0
d2y

dx
2

43. If , prove that .

W t h Vid S l ti

y = 3e2x + 2e3x − 5 + 6y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_M2JorWftrWcQ
https://dl.doubtnut.com/l/_M8etyK7ga7So
https://dl.doubtnut.com/l/_yxbIQOj8Uy53
https://dl.doubtnut.com/l/_cprdzRVrfbzF


Watch Video Solution

44. If , show that .

Watch Video Solution

y = sin− 1 x (1 − x2) − x 0
d2y

dx2

dy

dx

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

https://dl.doubtnut.com/l/_cprdzRVrfbzF
https://dl.doubtnut.com/l/_kOhn2w2DdFcb
https://dl.doubtnut.com/l/_w3IUoRH1uZdh
https://dl.doubtnut.com/l/_GNQpDzJXQ0wP


Miscellaneous Examples

1. Di�erentiate w.r.t.x, the following functions : 

.

Watch Video Solution

√3x + 2 +
1

√2x2 + 4

2. Di�erentiate w.r.t.x, the following functions : 

.

Watch Video Solution

esec2 x + 3 cos − 1 x

3. Di�erentiate w.r.t.x, the following functions : 

.

W t h Vid S l ti

log7(logx)

https://dl.doubtnut.com/l/_wCLVysnYyESw
https://dl.doubtnut.com/l/_WJtPcYPgiEE5
https://dl.doubtnut.com/l/_jUaw8VUQ9XTt


Watch Video Solution

4. Di�erentiate the following w.r.t.x. 

.

Watch Video Solution

cos − 1(sinx)

5. Di�erentiate the following w.r.t.x. 

Watch Video Solution

tan− 1( )
sinx

1 + cos x

6. Di�erentiate the following w.r.t.x. 

Watch Video Solution

sin− 1( )
2x+ 1

1 + 4x

https://dl.doubtnut.com/l/_jUaw8VUQ9XTt
https://dl.doubtnut.com/l/_YpKZHJn9SpqU
https://dl.doubtnut.com/l/_tfZ5QIM4ZVfs
https://dl.doubtnut.com/l/_nWrorZdyW5yi


Watch Video Solution

7. Find  for all .

Watch Video Solution

f' (x)  if f(x) = (sinx)sin x 0 < x < π

8. For a positive constant a �nd , where  

.

Watch Video Solution

dy

dx

at+ ,  and x = (t + )
a

1
t

1

t

9. Di�erentiative .

Watch Video Solution

sin2 xw. r. t. ecos x

https://dl.doubtnut.com/l/_nWrorZdyW5yi
https://dl.doubtnut.com/l/_ps0sitS1n05r
https://dl.doubtnut.com/l/_lxNFh9wXOaoL
https://dl.doubtnut.com/l/_1vhtNlXsxIbs


Exercise 5 1

1. Prove that the function  is continuous at

x=0, at .

Watch Video Solution

f(x) = 5x − 3

x = − 3  and at x = 5

2. Examine the continuity of the function

.

Watch Video Solution

f(x) = 2x2 − 1  at x = 3

3. Examin the following functions for continuity. 

Watch Video Solution

f(x) = x − 5

https://dl.doubtnut.com/l/_G3tcCiCRJucx
https://dl.doubtnut.com/l/_Zj3fCYCkWsg6
https://dl.doubtnut.com/l/_YrneGS73UdCm


Watch Video Solution

4. Examin the following functions for continuity. 

Watch Video Solution

f(x) = , x ≠ 5
1

x − 5

5. Examin the following functions for continuity. 

.

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

6. Examin the following functions for continuity. 

.

Watch Video Solution

f(x) = |x − 5|

https://dl.doubtnut.com/l/_YrneGS73UdCm
https://dl.doubtnut.com/l/_KYeSowUQJ5d1
https://dl.doubtnut.com/l/_b0zwZDfgGrtt
https://dl.doubtnut.com/l/_9MleTZSAEO3u


7. Prove that the function  is continuous at x= n,

where n is a positive integer.

Watch Video Solution

f(x) = xn

8. Is the function f de�ned by 

  

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

Watch Video Solution

{
x  if x ≤ 1

5  if x > 1

9. Find all points of discontinuity of f, where f is de�ned by 

.f(x) = {
2x + 3  if x ≤ 2

2x − 3  if x > 2

https://dl.doubtnut.com/l/_9MleTZSAEO3u
https://dl.doubtnut.com/l/_50XkHxLadyYW
https://dl.doubtnut.com/l/_QhTvOzlXj8cd
https://dl.doubtnut.com/l/_t4yDowItbtTn


Watch Video Solution

10. Find all points of discontinuity of f, where f is de�ned by 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3  if x ≤ − 3

−2x  if −3 < x < 3

6x + 2  if x ≥ 3

11. Find all points of discontinuity of f, where f is de�ned by 

Watch Video Solution

f(x) = {
 if x ≠ 0

0  if x = 0

|x |

x

https://dl.doubtnut.com/l/_t4yDowItbtTn
https://dl.doubtnut.com/l/_amTYOCkIJA8V
https://dl.doubtnut.com/l/_jiesQGUOKit8


12. Find all points of discontinuity of f, where f is de�ned 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 de�ned by 

Watch Video Solution

f(x) = {
x + 1  if x ≥ 1

x2 + 1  if x < 1

14. Find the points of discontinuity of the function f, where 

Watch Video Solution

f(x) = {
x3 − 3,  if x ≤ 2

x2 + 1,  if x > 2

https://dl.doubtnut.com/l/_l4md0Ui7UtqN
https://dl.doubtnut.com/l/_u15kRvJxh7Dr
https://dl.doubtnut.com/l/_9sspMi5UT1ZN


15. Find all points of discontinuity of f, where f is de�ned by 

Watch Video Solution

f(x) = {
x10 − 1  if x ≤ 1

x2  if x > 1

16. Is the function de�ned 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

de�ned by 

.

W h Vid S l i

f(x) =
⎧⎪
⎨
⎪⎩

3  if 0 ≤ x ≤ 1

4  if 1 < x < 3

5  if 3 ≤ x ≤ 10

https://dl.doubtnut.com/l/_YoqvzzwIii6F
https://dl.doubtnut.com/l/_85q2rkArIKEv
https://dl.doubtnut.com/l/_e7n4kgyzs4Hr


Watch Video Solution

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

de�ned by 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x  if x < 0

0  if 0 ≤ x ≤ 1

4x  if x ≥ 1

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

de�ned by 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2  if x ≤ − 1

2x  if −1 < x ≤ 1

2  if x > 1

https://dl.doubtnut.com/l/_e7n4kgyzs4Hr
https://dl.doubtnut.com/l/_eeg5zMeGNjaI
https://dl.doubtnut.com/l/_0ZiIXhdgZu1x
https://dl.doubtnut.com/l/_C0eUtntbO88I


20. Find the relationship between a and b so that the

function f de�ned by 

 is continuous at x=3.

Watch Video Solution

f(x) = {
ax + 1 − 2  if x ≤ 3

bx + 3  if x > 3

21. For what value of  is the function de�ned by 

  

continuous at x= 0? What about continuity at x =1?

Watch Video Solution

λ

f(x) = {
λ(x2 − 2x)  if x ≤ 0

4x + 1  if x > 0

22. Show that the function de�ned by  is a

continuous function.

W t h Vid S l ti

f(x) = cos(x2)

https://dl.doubtnut.com/l/_C0eUtntbO88I
https://dl.doubtnut.com/l/_1xtT2g9bLWua
https://dl.doubtnut.com/l/_4aEFb3b0OqcD


Watch Video Solution

23. Is the function de�ned by 

continuous at ?

Watch Video Solution

f(x) = x2 − sinx + 5

x = π

24. Discuss the continuity of the following functions : 

Watch Video Solution

f(x) = sinx + cos x

25. Discuss the continuity of the following functions : 

Watch Video Solution

f(x) = sinx − cos x

https://dl.doubtnut.com/l/_4aEFb3b0OqcD
https://dl.doubtnut.com/l/_h1duwDLTs4fG
https://dl.doubtnut.com/l/_oTR161XjSxiu
https://dl.doubtnut.com/l/_gmO3N4252Kgv


26. Discuss the continuity of the following functions : 

.

Watch Video Solution

f(x) = sinx. cos x

27. Discuss the continuity of the cosine, cosecant, secant

and cotangent functions.

View Text Solution

28. Find all points of dicontinuity of f, where 

.

Watch Video Solution

f(x) = {
 if x < 0

x + 1  if x ≥ 0

sin x
x

https://dl.doubtnut.com/l/_gmO3N4252Kgv
https://dl.doubtnut.com/l/_6mV12NGeZXs2
https://dl.doubtnut.com/l/_fzCuLYmGY1Ku
https://dl.doubtnut.com/l/_jswiz1DlL8YT


29. Determine if f de�ned by 

 is a continuous function?

Watch Video Solution

f(x) = {
x sin  if x ≠ 0

0  if x = 0

1
x

30. Examine the continuity of f, where f is de�ned by 

.

Watch Video Solution

f(x) = {
sinx − cos x  if x ≠ 0

−1  if x = 0

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

at the indicated point. 

https://dl.doubtnut.com/l/_jswiz1DlL8YT
https://dl.doubtnut.com/l/_adpV2m5PDBnA
https://dl.doubtnut.com/l/_rC7aeIoRMDcS
https://dl.doubtnut.com/l/_xTncL7I1yPo6


.

Watch Video Solution

f(x) = {
 if x ≠

3  if x =
 at x =

k cos x
π− 2x

π

2
π

2

π

2

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

at the indicated point. 

.

Watch Video Solution

f(x) = {
kx2  if x ≤ 2

3  if x > 2
 at x = 2

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

at the indicated point. 

.

Watch Video Solution

f(x) = {
kx + 1  if x ≤ π

cos x  if x > π
 at x = π

https://dl.doubtnut.com/l/_xTncL7I1yPo6
https://dl.doubtnut.com/l/_XwtCM36WZTMF
https://dl.doubtnut.com/l/_p2oycB0QquLX


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

at the indicated point. 

.

Watch Video Solution

f(x) = {
kx + 1  if x ≤ 5

3x − 5  if x > 5
 at x = 5

35. Find the values of a and b such that the function de�ned

by 

 is a continuous

function.

A. 

B. 

C. 

f(x) =
⎧⎪
⎨
⎪⎩

5  if x ≤ 2

ax + b  if 2 < x < 10

21  if x ≥ 10

a = 3, b = 1

a = 1, b = 1

a = 1, b = 2

https://dl.doubtnut.com/l/_UBKjmDV8Ub1H
https://dl.doubtnut.com/l/_6yzvZQu9DJJl


D. 

Answer: 

Watch Video Solution

a = 2, b = 1

D

36. Show that the function de�ned by  is a

continuous function.

Watch Video Solution

f(x) = cos(x2)

37. Show that the function de�ned by  is a

continuous function.

Watch Video Solution

f(x) = |cos x|

https://dl.doubtnut.com/l/_6yzvZQu9DJJl
https://dl.doubtnut.com/l/_pqlMEeg5LI2n
https://dl.doubtnut.com/l/_YEWzaqtFYnLq
https://dl.doubtnut.com/l/_rwOkeYOQvJZh


Exercise 5 2

38. Examine that  is a continuous function.

Watch Video Solution

sin|x|

39. Find all the points of discontinuity of f de�ned by

.

View Text Solution

f(x) = |x| − |x + 1|

1. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

sin(x2 + 5)

https://dl.doubtnut.com/l/_rwOkeYOQvJZh
https://dl.doubtnut.com/l/_g8vs0ZLHNp9X
https://dl.doubtnut.com/l/_LjyVaE8opQLR


Watch Video Solution

2. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

Watch Video Solution

cos(sinx)

3. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

Watch Video Solution

sin(ax + b)

https://dl.doubtnut.com/l/_LjyVaE8opQLR
https://dl.doubtnut.com/l/_JdjK4FjWVQmG
https://dl.doubtnut.com/l/_VERcwTe975CC


4. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

Watch Video Solution

sec(tan(√x))

5. Di�erentiate the functions with respect to x. 

Watch Video Solution

sin(ax + b)

cos(cx + d)

6. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

.cos x3. sin2(x5)

https://dl.doubtnut.com/l/_230X9kNPEs4q
https://dl.doubtnut.com/l/_N8FaSmFl50sC
https://dl.doubtnut.com/l/_uYJg4CzhnNyy


Watch Video Solution

7. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

Watch Video Solution

2√cot(x2)

8. Di�erentiate the functions with respect to x in Exerecises

1 to 8. 

.

Watch Video Solution

cos(√x)

https://dl.doubtnut.com/l/_uYJg4CzhnNyy
https://dl.doubtnut.com/l/_aGiWIhrLl6SH
https://dl.doubtnut.com/l/_8cPJlQExghX5


Exercise 5 3

9. Prove that the function f given by 

is not di�erentiable at x= 1.

Watch Video Solution

f(x) = |x − 1|, x ∈ R

10. Prove theat the greatest interger function de�ned by

 is not di�erentiable at x=1 and x= 2.

Watch Video Solution

f(x) = |x|, 0 < x < 3

1. Find  in the following :  
dy

dx

2x + 3y = sinx

https://dl.doubtnut.com/l/_mq7ScO8IJIsv
https://dl.doubtnut.com/l/_ErHREa4WrHJx
https://dl.doubtnut.com/l/_YijueN8SagJe


Watch Video Solution

2. Find  in the following :  

.

Watch Video Solution

dy

dx

2x + 3y = siny

3. Find  in the following :  

.

Watch Video Solution

dy

dx

ax + by2 = cos y

4. Find  in the following :  

.

dy

dx

xy + y2 = tanx + y

https://dl.doubtnut.com/l/_YijueN8SagJe
https://dl.doubtnut.com/l/_jyd1EoS2PUXt
https://dl.doubtnut.com/l/_xuI1gpFE9a82
https://dl.doubtnut.com/l/_eqISfFiySRIc


Watch Video Solution

5. Find  in the following :  

Watch Video Solution

dy

dx

x2 + xy + y2 = 100

6. Find  in the following :  

.

Watch Video Solution

dy

dx

x3 + x2y + xy2 + y3 = 81

7. Find  in the following :  

.

W t h Vid S l ti

dy

dx

sin2 y + cos xy = k

https://dl.doubtnut.com/l/_eqISfFiySRIc
https://dl.doubtnut.com/l/_JuI04HkMQCiW
https://dl.doubtnut.com/l/_R2Wh0p7oCAzq
https://dl.doubtnut.com/l/_BCs1QmwWJtdI


Watch Video Solution

8. Find  in the following :  

.

Watch Video Solution

dy

dx

sin2 x + cos2 y = 1

9. Find  in the following :  

.

Watch Video Solution

dy

dx

y = sin− 1( )
2x

1 + x2

10. Find  in the following :  

.

W t h Vid S l ti

dy

dx

y = tan− 1( ), − < x <
3x − x3

1 − 3x2

1

√3

1

√3

https://dl.doubtnut.com/l/_BCs1QmwWJtdI
https://dl.doubtnut.com/l/_msNStj211xGo
https://dl.doubtnut.com/l/_6ZiS2F6FvDiw
https://dl.doubtnut.com/l/_jb0HiYBYs89V


Watch Video Solution

11. Find  in the following :  

.

Watch Video Solution

dy

dx

y = cos − 1( ), 0 < x < 1
1 − x2

1 + x2

12. Find  in the following :  

.

Watch Video Solution

dy

dx

y = sin1( ), 0 < x < 1
1 − x2

1 + x2

13. Find  in the following :  

.

dy

dx

y = cos − 1( ), − 1 < x < 1
2x

1 + x2

https://dl.doubtnut.com/l/_jb0HiYBYs89V
https://dl.doubtnut.com/l/_yd8yRQnAUn1s
https://dl.doubtnut.com/l/_dkD5yxkpwDfn
https://dl.doubtnut.com/l/_3RZnB5MFWUa3


Exercise 5 4

Watch Video Solution

14. Find  in the following :  

.

Watch Video Solution

dy

dx

y = sin− 1(2x√1 − x2), < x <
1

√2

1

√2

15. Find  in the following :  

.

Watch Video Solution

dy

dx

y = sec− 1( ), 0 < x <
1

2x2 − 1

1

√2

https://dl.doubtnut.com/l/_3RZnB5MFWUa3
https://dl.doubtnut.com/l/_hmL3QB82USf9
https://dl.doubtnut.com/l/_FOaytVWDDXQu


1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex

sinx

2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin − 1 x

3. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

ex
3

https://dl.doubtnut.com/l/_IS87cNXFWz0g
https://dl.doubtnut.com/l/_TTrWdXHtMFNo
https://dl.doubtnut.com/l/_ECbIRdYZvYtN
https://dl.doubtnut.com/l/_FDRFStjhZ9LQ


4. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin(tan− 1 e−x)

5. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(cos ex)

6. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

ex + ex
2

+ ……….. + ex
5

https://dl.doubtnut.com/l/_FDRFStjhZ9LQ
https://dl.doubtnut.com/l/_5cvKysv5uK3W
https://dl.doubtnut.com/l/_t7FTlrQNskrq
https://dl.doubtnut.com/l/_CplVDi0JfAWf


7. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

√(3)√x, x > 0

8. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

log(logx), x > 1

9. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

, x > 0
cos x

logx

https://dl.doubtnut.com/l/_CplVDi0JfAWf
https://dl.doubtnut.com/l/_Cx0brk5q1pch
https://dl.doubtnut.com/l/_NgQfFgo8MPWA


Exercise 5 5

10. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

cos(logx + ex), x > 0

1. Di�erentiate the functions given in Exercises 1 to 11 w.r.t. x.

.

Watch Video Solution

cos x. cos 2x. cos 3x

2. Di�erentiate the functions given in w.r.t. x. 

.√
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

https://dl.doubtnut.com/l/_NTDZHeyu4JBW
https://dl.doubtnut.com/l/_Wu6oroifpddi
https://dl.doubtnut.com/l/_sjavlhVHbp2H


Watch Video Solution

3. Di�erentiate the functions given in Exercises 1 to 11 w.r.t. x.

Watch Video Solution

(logx)cos x

4. Di�erentiate the functions given in Exercises 1 to 11 w.r.t.

x. 

.

Watch Video Solution

xx − 2sin x

https://dl.doubtnut.com/l/_sjavlhVHbp2H
https://dl.doubtnut.com/l/_f74i5YMt9CYN
https://dl.doubtnut.com/l/_aE1er17OEday


5. Di�erentiate the functions given in Exercises 1 to 11 w.r.t. x.

.

Watch Video Solution

(x + 3)2. (x + 4)3. (x + 5)4

6. Di�erentiate the functions given in w.r.t. x. 

.

Watch Video Solution

(logx)x + xlogx

7. Di�erentiate the functions given in w.r.t. x. 

.

Watch Video Solution

(logx)x + xlogx

https://dl.doubtnut.com/l/_EQzAwWNjDKEB
https://dl.doubtnut.com/l/_DU9kcj3CmIEG
https://dl.doubtnut.com/l/_Ci3gWF5ELo11
https://dl.doubtnut.com/l/_onpGQRuCRXfG


8. Di�erentiate the functions given in Exercises 1 to 11 w.r.t. x.

Watch Video Solution

(sinx)x + sin− 1
√x

9. Di�erentiate the functions w.r.t. x. 

.

Watch Video Solution

xsin x + (sinx)cos x

10. Di�erentiate the functions given in Exercises 1 to 11 w.r.t.

x. 

Watch Video Solution

(logx)cos x

https://dl.doubtnut.com/l/_onpGQRuCRXfG
https://dl.doubtnut.com/l/_4vXjPi99qhIN
https://dl.doubtnut.com/l/_lYpQT2ZfOPIu


11. Di�erentiate the functions w.r.t. x. 

.

Watch Video Solution

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

12. Find  of the functions.  

.

Watch Video Solution

dy

dx

xy + yx = 1

13. Find  of the functions given in Exercises 12 to 15.  

.

Watch Video Solution

dy

dx

xy = yx

https://dl.doubtnut.com/l/_ig34k09Mny9X
https://dl.doubtnut.com/l/_eLaqZ0VtJ8XL
https://dl.doubtnut.com/l/_pSnswKon8zsz
https://dl.doubtnut.com/l/_5x6No9itNEGz


14. Find  of the functions given in Exercises 12 to 15.  

.

Watch Video Solution

dy

dx

(cos x)
y

= (cos y)
x

15. Find  of the functions given in Exercises 12 to 15.  

.

Watch Video Solution

dy

dx

xy = e ( x−y )

16. Find the derivative of the functions given by

 and hence �nd

f'(1).

Watch Video Solution

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

https://dl.doubtnut.com/l/_5x6No9itNEGz
https://dl.doubtnut.com/l/_knOM5JZN9yfA
https://dl.doubtnut.com/l/_dYkCOXtDzA2z


17. Di�erentiate  in three ways

mentioned below : 

(i) by using product rule 

(ii) by expanding the product to obtain a single polynomial. 

(iii) by logarithmic di�erentiation. 

Do they all give the same answer?

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

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

  

in two ways-�rst by repeated application of product rule,

second by logarithmic di�erentiation.

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/_dYkCOXtDzA2z
https://dl.doubtnut.com/l/_hipg4M2cizeg
https://dl.doubtnut.com/l/_MBXi9WjVhFNd


Exercise 5 6

1. 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

2. 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

https://dl.doubtnut.com/l/_MBXi9WjVhFNd
https://dl.doubtnut.com/l/_0mF1UxvFVQru
https://dl.doubtnut.com/l/_H6hrt5LdFYXy


Watch Video Solution

3. 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 = sin t, y = cos 2t

4. 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

https://dl.doubtnut.com/l/_H6hrt5LdFYXy
https://dl.doubtnut.com/l/_AEuqpJyg9V7i
https://dl.doubtnut.com/l/_1QUdokBEQlAh
https://dl.doubtnut.com/l/_R4zGay5jFLjA


5. 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

6. If x and y are connected parametrically by the equations,

without eliminating the parameter, Find .  

.

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

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

given in Exercises 1 to 10, without eliminating the

https://dl.doubtnut.com/l/_R4zGay5jFLjA
https://dl.doubtnut.com/l/_9JHMqYfGsG87
https://dl.doubtnut.com/l/_HeTqguMjFsqI


parameter, Find .  

.

Watch Video Solution

dy

dx

x = sin t, y = cos 2t

8. If x and y are connected parametrically by the equations,

without eliminating the parameter, Find .  

.

Watch Video Solution

dy

dx

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

2

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

given in Exercises 1 to 10, without eliminating the

parameter, Find .  

.

dy

dx

x = a secθ, y = b tan θ

https://dl.doubtnut.com/l/_HeTqguMjFsqI
https://dl.doubtnut.com/l/_G1h28dK30YOd
https://dl.doubtnut.com/l/_lCuKcLma02oc


Exercise 5 7

Watch Video Solution

10. 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)

11. If , show that .

Watch Video Solution

x = √asin − 1 t, y = √acos − 1 t = −
dy

dx

y

x

https://dl.doubtnut.com/l/_lCuKcLma02oc
https://dl.doubtnut.com/l/_T0XiVK0jYMyD
https://dl.doubtnut.com/l/_rclgK9lFqSen
https://dl.doubtnut.com/l/_MHeSVGoXB5TF


1. Find the second order derivatives of the functions given in

Exercises 1 to 10. 

Watch Video Solution

x2 + 3x + 2

2. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

Watch Video Solution

x20

3. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

x. cos x

https://dl.doubtnut.com/l/_MHeSVGoXB5TF
https://dl.doubtnut.com/l/_kfKfTe1Aw2r2
https://dl.doubtnut.com/l/_xindc3xXqVQs


Watch Video Solution

4. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.

Watch Video Solution

log(logx)

5. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.

Watch Video Solution

x3 logx

https://dl.doubtnut.com/l/_xindc3xXqVQs
https://dl.doubtnut.com/l/_rFyiNtwMqmKJ
https://dl.doubtnut.com/l/_C1UCt81IfpVR


6. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.

Watch Video Solution

ex sin 5x

7. Find the second order derivatives of the functions. 

.

Watch Video Solution

e6x cos 3x

8. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.tan− 1 x

https://dl.doubtnut.com/l/_wi72d4LBssSs
https://dl.doubtnut.com/l/_B3nNDQ9GwM0J
https://dl.doubtnut.com/l/_g8GlKQH05PGo


Watch Video Solution

9. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.

Watch Video Solution

log(logx)

10. Find the second order derivatives of the functions given

in Exercises 1 to 10. 

.

Watch Video Solution

sin(logx)

11. If , prove that .y = 5 cos x − 3 sinx + y = 0
d2y

dx
2

https://dl.doubtnut.com/l/_g8GlKQH05PGo
https://dl.doubtnut.com/l/_Dw1GHUYgPabZ
https://dl.doubtnut.com/l/_DLXnK2sI4hgI
https://dl.doubtnut.com/l/_33zUbpciZzzF


Watch Video Solution

12. If , Find  in terms of y alone.

Watch Video Solution

y = cos − 1 x
d2y

dx
2

13. If , show that 

.

Watch Video Solution

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

x2y2 + xy1 + y = 0

14. If , show that 

.

Watch Video Solution

y = Aemx + Benx

− (m + n) + mny = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_33zUbpciZzzF
https://dl.doubtnut.com/l/_GafjRTS2LsuH
https://dl.doubtnut.com/l/_rcdSQG95dI2D
https://dl.doubtnut.com/l/_lD0N11o2RKWI


15. If , show that .

Watch Video Solution

y = 500e7x + 600e− 7x = 49y
d2y

dx2

16. If , show that 

.

Watch Video Solution

y = Aemx + Benx

− (m + n) + mny = 0
d2y

dx
2

dy

dx

17. If , show that 

.

Watch Video Solution

y = (tan− 1 x)
2

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

https://dl.doubtnut.com/l/_lD0N11o2RKWI
https://dl.doubtnut.com/l/_1ydb8Mdm48Sf
https://dl.doubtnut.com/l/_JgUj9xEo275b
https://dl.doubtnut.com/l/_EitcXORt4grT


Exercise 5 8

1. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

2. 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? 

.

Watch Video Solution

f(x) = [x]  for x ∈ [5, 9]

https://dl.doubtnut.com/l/_uo8vtfdFazwQ
https://dl.doubtnut.com/l/_Bpz7yuTnIZOA


3. 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? 

.

Watch Video Solution

f(x) = [x]  for x ∈ [ − 2, 2]

4. 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? 

.

Watch Video Solution

f(x) = x2 − 1  for x ∈ [1, 2]

https://dl.doubtnut.com/l/_VWqZcRr4I1Dd
https://dl.doubtnut.com/l/_gEjvo0R0Sya4


5. If  is a di�erentiable function function

and if f'(x) does not vanish anywhere, then prove that

.

Watch Video Solution

f : [ − 5, 5] → R

f( − 5) ≠ f(5)

6. Verify Mean Value Theorem, if  in the

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

Watch Video Solution

f(x) = x2 − 4x − 3

7. Verify Mean Value Theorem, if  in

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

which f'(c )=0`.

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

https://dl.doubtnut.com/l/_q8ayoDKulyXg
https://dl.doubtnut.com/l/_98dQzCSHapar
https://dl.doubtnut.com/l/_ufG1vMkP20kL


Miscellaneous Exercise On Chapter 5

Watch Video Solution

1. Di�erentiate w.r.t.x the function in Exercises 1 to 11. 

Watch Video Solution

(3x2 − 9x + 5)
9

2. Di�erentiate w.r.t.x the function. 

Watch Video Solution

sin3 x + cos6 x

https://dl.doubtnut.com/l/_ufG1vMkP20kL
https://dl.doubtnut.com/l/_h0FJvT6f8wkU
https://dl.doubtnut.com/l/_a05E0TuZDzQs


3. Di�erentiate w.r.t.x the function 

Watch Video Solution

(5x)3 cos 2x

4. Di�erentiate w.r.t.x the function in Exercises 1 to 11. 

.

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

5. Di�erentiate w.r.t.x the function in Exercises 1 to 11. 

.

View Text Solution

, − 7 < x < 2
cos − 1 1

2

√2x + 7

https://dl.doubtnut.com/l/_lUmWH8AGBbbT
https://dl.doubtnut.com/l/_MpDSBAOuV7yl
https://dl.doubtnut.com/l/_i5MUXJSl67lh


6. Di�erentiate w.r.t.x the function. 

.

Watch Video Solution

cot − 1[ ], 0 < x <
√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

π

2

7. Di�erentiate w.r.t.x the function. 

.

Watch Video Solution

(logx)logx, x > 1

8. Di�erentiate w.r.t.x the function in Exercises 1 to 11. 

, for some constant a and b.

Watch Video Solution

cos(a cos x + b sinx)

https://dl.doubtnut.com/l/_mJ1AHFWztrmr
https://dl.doubtnut.com/l/_LqUu3i8ntxds
https://dl.doubtnut.com/l/_OAbndjrh4NBg


9. Di�erentiate w.r.t.x the function. 

.

Watch Video Solution

(sinx − cos x)sin x− cos x, < x <
π

4

3π

4

10. Di�erentiate w.r.t.x the function. 

, for some �xed .

Watch Video Solution

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

11. .

Watch Video Solution

xx2 − 3 + (x − 3)x
2

,  for x > 3

https://dl.doubtnut.com/l/_GdKQwLylKKUq
https://dl.doubtnut.com/l/_xsKG85ObNE0m
https://dl.doubtnut.com/l/_QidcEbErRgWn


12. Find

.

Watch Video Solution

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

dx

π

2

π

2

13. Find

.

Watch Video Solution

,  if y = sin− 1 x + sin− 1 √1 − x2, 0 < x < 1
dy

dx

14. If ,

prove that 

.

x√1 + y + y√1 + x = 0,  for , − 1 < x < 1

= −
dy

dx

1

(1 + x)2

https://dl.doubtnut.com/l/_A4Gb5vsLPYSR
https://dl.doubtnut.com/l/_SrK7Bzs5f1JY
https://dl.doubtnut.com/l/_fgG7dOQeLqPE


Watch Video Solution

15. 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

16. If , with , prove that 

.

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

=
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_fgG7dOQeLqPE
https://dl.doubtnut.com/l/_yLtWlKuQRK6p
https://dl.doubtnut.com/l/_o6Sw8RhBmncL


17. If , �nd 

.

Watch Video Solution

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

d2y

dx
2

18. If , show that f''(x) exists for all real x and �nd

it.

Watch Video Solution

f(x) = |x|
3

19. Derivative of  is  for any positive

integer n.

Watch Video Solution

f(x) = xn nxn− 1

https://dl.doubtnut.com/l/_LaL0hixICn7o
https://dl.doubtnut.com/l/_udBovYPoQFHH
https://dl.doubtnut.com/l/_kAIbzLrB3ZVG
https://dl.doubtnut.com/l/_FYI8vuDPO7Qg


20. Using the fact the that

 and the

di�erentiation, obtain the sum formula for cosines.

Watch Video Solution

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

21. Does there exist a function which is continuous

everywhere but not di�erentiable at exactly two points?

Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_FYI8vuDPO7Qg
https://dl.doubtnut.com/l/_G6PhRgxSUhnA


22. If , prove that 

.

Watch Video Solution

y =
∣
∣ 
∣ 
∣
∣

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

l m n

a b c

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣ 
∣
∣

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

l m n

a b c

∣
∣ 
∣ 
∣
∣

dy

dx

23. 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/_1puPXqdw73LE
https://dl.doubtnut.com/l/_j8uPTZTdE461

