
MATHS

BOOKS - ACCURATE PUBLICATION

DIFFERENTIABILITY

Questions Carrying 4 Marks Examples

1. Use chain rule to �nd  if 

Watch Video Solution

dy

dx
y = ( )

22x − 1

2x + 1

2. Use chain rule to �nd , if .
dy

dx
y = ( )

23x − 1

3x + 1

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


Watch Video Solution

3. Use chain rule to �nd , if .

Watch Video Solution

dy

dx
y = ( )

2
4x − 1

4x + 1

4. Di�erentiate  w.r.t.x .

Watch Video Solution

log(x + √a2 + x2)

5. Di�erentiate  w.r.t.x .

Watch Video Solution

log(x + √a2 + x2)

https://dl.doubtnut.com/l/_DCSkNRZzFlHs
https://dl.doubtnut.com/l/_H51WjXNIEqn8
https://dl.doubtnut.com/l/_RQQQWDZ2Tq3e
https://dl.doubtnut.com/l/_SN2O9xgoJXix


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

Watch Video Solution

y = log(x + 2 + √x2 + 4x + 1)

7. Find  if 

Watch Video Solution

dy

dx
y = log(x + 3 + √x2 + 6x + 3)

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

Watch Video Solution

y = log(x + 4 + √x2 + 8x + 4)

https://dl.doubtnut.com/l/_sZJmz52LbCSd
https://dl.doubtnut.com/l/_dAI2lk3ZJfLu
https://dl.doubtnut.com/l/_I3eQnAcG7yRZ


9. If , then prove

that : .

Watch Video Solution

y = √2x + √2x + √2x + …....... ∞

(2y − 1) = 2x log 2
dy

dx

10. If , then prove

that : .

Watch Video Solution

y = √3x + √3x + √3x + …....... ∞

(2y − 1) = 3x log 3
dy

dx

11. If , then prove

that : .

Watch Video Solution

y = √5x + √5x + √5x + …....... ∞

(2y − 1) = 5x log 5
dy

dx

https://dl.doubtnut.com/l/_6Z6R2HOsWKNp
https://dl.doubtnut.com/l/_7PL4G9Dpytrn
https://dl.doubtnut.com/l/_bedJsRZN2njj


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

Watch Video Solution

, x ≠ ,
(ax + b)(cx + d)

(ax − b)(cx − d)

b

a

d

c

13. If , then �nd 

Watch Video Solution

y = √
(x − 3)(x2 + 4)

(3x2 + 4x + 5)

dy

dx

14. Di�erentiate the function w.r.t. x :

Watch Video Solution

√(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

https://dl.doubtnut.com/l/_hs9dAWAni0kJ
https://dl.doubtnut.com/l/_KykDUKT1ibnw
https://dl.doubtnut.com/l/_DLV2ZjrJ3qmi
https://dl.doubtnut.com/l/_YyHAuVcXsQm4


15. If , �nd 

Watch Video Solution

xy + yx = 10
dy

dx

16. `"If "y=sqrt(cosx+sqrt(cosx+sqrt(cosx+...oo)))", prove that "

(dy)/(dx)=(sinx)/((1-2y)).

Watch Video Solution

17.  prove that 

Watch Video Solution

y = √sinx + √sinx + √sinx + ....1∞

(2y − 1) = cos x
dy

dx

https://dl.doubtnut.com/l/_YyHAuVcXsQm4
https://dl.doubtnut.com/l/_YPKCG9azcjoG
https://dl.doubtnut.com/l/_ywoAenyyQ7Rm


18.  prove that 

.`

Watch Video Solution

y = √tanx + √tanx + √tanx + .... to∞

(2y − 1) = sec2 x
dy

dx

19. If sin y = x sin (a + y), then prove that 

.

Watch Video Solution

=
dy

dx

sin2(a + y)

sina

20. If , prove that 

Watch Video Solution

siny = x cos(a + y) =
dy

dx

cos2(a + y)

cos a

https://dl.doubtnut.com/l/_RpaWHRBgxHFr
https://dl.doubtnut.com/l/_pY5e6XZq3qHE
https://dl.doubtnut.com/l/_gtE9UckorsO5


21. If , prove that 

Watch Video Solution

siny = x cos(a + y) =
dy

dx

cos2(a + y)

cos a

22. If x= a , then 

Watch Video Solution

(θ + sin θ), y = a(1 − cos θ) =
dy

dx

23. Find  in the following  

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

24. Find  when .
dy

dx
x = a(θ − sin θ), y = b(1 − cos θ)

https://dl.doubtnut.com/l/_oimn2FIGssGO
https://dl.doubtnut.com/l/_TXwI4nTfCycQ
https://dl.doubtnut.com/l/_72GdogilzCNo
https://dl.doubtnut.com/l/_zhEBPmABnEgC


Watch Video Solution

25. If , then �nd .

Watch Video Solution

y = (sinx)cos x dy

dx

26. (i) If , then �nd .  

(ii) If , then �nd .

Watch Video Solution

y = (cos x)
sin x dy

dx

y = (sinx)
sin x dy

dx

27. lf , then �nd  .

Watch Video Solution

y = (x tanx)x
dy

dx

https://dl.doubtnut.com/l/_zhEBPmABnEgC
https://dl.doubtnut.com/l/_u4G2fML67YPq
https://dl.doubtnut.com/l/_Y0kvzyYNQBWL
https://dl.doubtnut.com/l/_yatC98KaFTD4


28. (i) If  �nd .  

(ii) If , �nd .  

(iii) If , �nd .

Watch Video Solution

y = (sinx),
dy

dx

y = (cos x)
x dy

dx

y = (tanx)
x dy

dx

29. Di�erentiate : :

Watch Video Solution

xsin x + (sinx)
x
w. r. tx

30. If  then �nd .

Watch Video Solution

y = xsin x + (sinx)cos x dy

dx

https://dl.doubtnut.com/l/_0QXjNW0VnWL4
https://dl.doubtnut.com/l/_OlkvqhS57ann
https://dl.doubtnut.com/l/_UVxlplovAIN1


31. Di�erentiate : :

Watch Video Solution

xcos x + (cos x)xw. r. tx

32. If , then �nd .

Watch Video Solution

y = xtan x + (tanx)x
dy

dx

33. If , �nd  .

Watch Video Solution

(sinx)
y

= (cos y)
x dy

dx

34. Find of the function :

Watch Video Solution

dy

dx
(cos x)

y
= (cos y)

x

https://dl.doubtnut.com/l/_TtHqFavBX8AN
https://dl.doubtnut.com/l/_GfCdIlyl6RuF
https://dl.doubtnut.com/l/_nJM8u6IMYI82
https://dl.doubtnut.com/l/_pPSmv0drt2Fk


35. If  then �nd .

Watch Video Solution

(secx)y = (secy)x
dy

dx

36. Di�erentiate . w.r.t.x

Watch Video Solution

cos − 1( ), 0 < x < 1
1 − x2

1 + x2

37. Di�erentiate  w.r.t.x .

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x

https://dl.doubtnut.com/l/_pPSmv0drt2Fk
https://dl.doubtnut.com/l/_qzJyq6RxEUDF
https://dl.doubtnut.com/l/_darcjF80WAl4
https://dl.doubtnut.com/l/_f2zQVUOWlFwi


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

Watch Video Solution

x

sin− 1( ), − 1 < x < 1
2x

1 + x2

39. Di�erentiate the following functions by substitution

method: 

Watch Video Solution

cot − 1( ), x ≠ 0
√1 + x2 − 1

x

40. Di�erentiate  w.r.t.x.

Watch Video Solution

tan− 1( )
√1 + a2x2 − 1

ax

https://dl.doubtnut.com/l/_CWdjaUUk7sV8
https://dl.doubtnut.com/l/_tpSnQUZx7QIj
https://dl.doubtnut.com/l/_Dfnnq9m332is
https://dl.doubtnut.com/l/_GhYx9hONV6Yl


41. If  then  is

Watch Video Solution

y = tan− 1{ ,
√1 + sinx + √1 − sinx

√1 + sin − √1 − sinx

dy

dx

42. Prove that :

Watch Video Solution

cot − 1[ ] = , x ∈ (0, )
√1 + sinx + √1 − sinx

√1 + sinx + √1 − sinx

x

2

π

4

43. Di�erentiate  w.r.t. .

Watch Video Solution

sin− 1( )
x

√1 + x2
tan− 1 x

https://dl.doubtnut.com/l/_GhYx9hONV6Yl
https://dl.doubtnut.com/l/_0PV1xX2ue9bP
https://dl.doubtnut.com/l/_poc9W7EKpTjm


44. Di�erentiate  w.r.t. .

Watch Video Solution

cos − 1( )
1

√1 + x2
tan− 1 x

45. Di�erentiate  w.r.t. .

Watch Video Solution

tan− 1( )
x

√1 − x2
sin− 1 x

46. Di�erentiate  w.r.t. .

Watch Video Solution

cos − 1( )
1 − x2

1 + x2
tan− 1 x

47. Di�erentiate  w.r.t. .sin− 1( )
2x

1 + x2
tan− 1 x

https://dl.doubtnut.com/l/_Su7AvvWcfgal
https://dl.doubtnut.com/l/_JhhZ3W8ddfNB
https://dl.doubtnut.com/l/_uwV83GcP6YOk
https://dl.doubtnut.com/l/_hMeGNPkgYzSv


Watch Video Solution

48. Di�erentiate  w.r.t. .

Watch Video Solution

tan− 1(2x)

1 − x2
tan− 1 x

49. If , then �nd 

Watch Video Solution

y = ex sinx
dy

dx

50. If , then �nd 

Watch Video Solution

Y = ex cos x d2 y

dx
2

https://dl.doubtnut.com/l/_hMeGNPkgYzSv
https://dl.doubtnut.com/l/_3Po0fADTTi6K
https://dl.doubtnut.com/l/_oqfqItRrta3z
https://dl.doubtnut.com/l/_pyx33ZPbVQkh


51. If , then �nd 

Watch Video Solution

y = ex tanx d2 y

dx2

52. If  then prove that 

Watch Video Solution

= 3e2x + 2e3x

− 5 + 6y = 0
d2y

dx
2

dy

dx

53. If , then prove that 

Watch Video Solution

y = (tan− 1 x)
2

(1 + x2)
2

+ 2x(1 + x2) − 2 = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_i2T7n5n7qEaX
https://dl.doubtnut.com/l/_mAPTXHZrDmoc
https://dl.doubtnut.com/l/_YUdzRI1IWB5T


54. If , then prove that : 

.

Watch Video Solution

y = [sin− 1 x]
2

(1 − x2)y2 − xy1 − 2 = 0

55.  prove that 

Watch Video Solution

y = em sin − 1 x, (1 − x2)y2 − xy1 = m2y

56. 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/_NK3bENn8pdqZ
https://dl.doubtnut.com/l/_1AIqsoEfpymV
https://dl.doubtnut.com/l/_oyNMnO1s4Qbn


57. If , then show that 

.

Watch Video Solution

y = em tan − 1 x

(1 + x2)y2 + (2x − m)y1 = 0

58. If , then show that 

Watch Video Solution

y = e2 tan − 1 x

(1 + x2)
2

+ 2x(1 + x2) = 4y
d2y

dx
2

dy

dx

59. If  then prove that 

.

Watch Video Solution

y = [x + 3 + √x2 + 6x + 10]
n

(x2 + 6x + 10)y2 + (x + 3)y1 − n2y = 0

https://dl.doubtnut.com/l/_bdflhc0BHalc
https://dl.doubtnut.com/l/_cgrzAjERwmt8
https://dl.doubtnut.com/l/_a7pHWVESXQcR
https://dl.doubtnut.com/l/_dqNvifqnrzDZ


Questions Carrying 1 Mark Mcq S Type I

60. If  then prove that 

.

Watch Video Solution

y = [x + 2 + √x2 + 4x + 10]
n

(x2 + 4x + 10)y2 + (x + 2)y1 − n2y = 0

61. If  then prove that 

.

Watch Video Solution

y = [x + 5 + √x2 + 10x + 1]
n

(x2 + 10x + 1)y2 + (x + 5)y1 − n2y = 0

1. The derivative of `f (x) =|x| at x=1 equals :

A. 1

https://dl.doubtnut.com/l/_dqNvifqnrzDZ
https://dl.doubtnut.com/l/_vhoELvAKA8vQ
https://dl.doubtnut.com/l/_mbuUXPl4nWiA


B. 

C. 0

D. 2

Answer: A

Watch Video Solution

−1

2. The derivative of  at  equals

A. 1

B. 

C. 0

D. 2

f(x) = |x| x = 2

−1

https://dl.doubtnut.com/l/_mbuUXPl4nWiA
https://dl.doubtnut.com/l/_EbICDE6kzZfc


Answer: A

Watch Video Solution

3. If  then  is equal to :

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

y = a5 dy

dx

5a4

a5 log  a

a5

log  a

https://dl.doubtnut.com/l/_EbICDE6kzZfc
https://dl.doubtnut.com/l/_XiixPkb6s3Qh


4. If  then  is equal to

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = nx, n > 0
dy

dx

xnx− 1

x

logn

nx logn

5. If  then  is:

A. 2t

B. 2a

x = at, y = at2 dy

dx

https://dl.doubtnut.com/l/_zyTquF8nczrz
https://dl.doubtnut.com/l/_2zRwPc33rtj1


C. 2

D. t

Answer: A

Watch Video Solution

6. If , , then  is equal to :

A. 2

B. 2a

C. 2at

D. t

Answer: D

x = 2at y = at2 dx

dy

https://dl.doubtnut.com/l/_2zRwPc33rtj1
https://dl.doubtnut.com/l/_BUz4QaORj3wf


Watch Video Solution

7. If , , then  is equal to :

A. 3

B. 3a

C. 3at

D. 

Answer: D

Watch Video Solution

x = 3at y = at3 dy

dx

t2

8. If  then  at  is equal to:y = tanx
dy

dx
x =

π

4

https://dl.doubtnut.com/l/_BUz4QaORj3wf
https://dl.doubtnut.com/l/_wpSBVPB4XvgG
https://dl.doubtnut.com/l/_KYwyFVlEfN60


A. 0

B. 

C. 

D. 2

Answer: D

Watch Video Solution

1

√2

√2

9. If , then  is:

A. 

B. 

C. 

y = log(tanx)
dy

dx

1

tanx

sec2 x

tanx

sec2 x

https://dl.doubtnut.com/l/_KYwyFVlEfN60
https://dl.doubtnut.com/l/_6MOUn2yESx9g


D. 0

Answer: B

Watch Video Solution

10. The derivative of  w.r.t. x is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

√log(sinx)

1

2√tanx

sec2 x
1

2

cot x

2√log(sinx)

https://dl.doubtnut.com/l/_6MOUn2yESx9g
https://dl.doubtnut.com/l/_ChaAzSpnLpb4


11. The derivative of  w.r.t. x is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

√log(cos x)

1

2√tanx

1

2 sec2 x

−tanx

2√log(cos x)

12. Derivative of  (cos x) w.r.t. x equals

A. 

sin− 1

−1

https://dl.doubtnut.com/l/_ChaAzSpnLpb4
https://dl.doubtnut.com/l/_1pkTszw8Q5u0
https://dl.doubtnut.com/l/_4ptnBwxsEbWg


B. 1

C. cosx

D. sinx

Answer: A

Watch Video Solution

13. Derivative of  w.r.t. x equals

A. 

B. 1

C. cosx

D. sinx

cos − 1(sinx)

−1

https://dl.doubtnut.com/l/_4ptnBwxsEbWg
https://dl.doubtnut.com/l/_aFPq8EaAeLDX


Answer: A

Watch Video Solution

14. If  then  is equal to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = (tan− 1 x)
2 dy

dx

2 tan− 1 x

2 tan− 1

1 + x2

−
2 tan− 1 x

1 + x2

tan− 1 x

1 + x2

https://dl.doubtnut.com/l/_aFPq8EaAeLDX
https://dl.doubtnut.com/l/_PSushjMljfZu


15. Derivative of  w.r.t 'x' is equal to :

A. 

B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

(sin− 1 x + cos − 1 x)

−1

16. If , then 

is:

A. 

y = sin(sin− 1 x + cos − 1 x), x ∈ [ − 1, 1]
dy

dx

π

2

https://dl.doubtnut.com/l/_Us9eFuBuhboX
https://dl.doubtnut.com/l/_VCS3KJFFizaB


B. 

C. 0

D. 11

Answer: C

Watch Video Solution

−
π

2

17. Derivative of  w.r.t 'x' is equal to :

A. 

B. 0

C. 1

D. 2

(tan− 1 x + cot − 1 x)

−1

https://dl.doubtnut.com/l/_VCS3KJFFizaB
https://dl.doubtnut.com/l/_j5rr15ajOwyt


Answer: B

Watch Video Solution

18.  is equal to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

{sin− 1(ex)}
d

dx

ex sin− 1(ex)

ex

√1 − e2x

ex

1 − ex

ex cos − 1 x

https://dl.doubtnut.com/l/_j5rr15ajOwyt
https://dl.doubtnut.com/l/_1wkBri06b1iI


19.  is equal to:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

{cos − 1(ex)}
d

dx

ex sin− 1(ex)

ex

√1 − ex

ex cos − 1 x

−ex

√1 − e2x

20. lf , then  at  is equal to :

A. 2

B. 0

y = sinx d2 y

dx
2

x =
π

2

https://dl.doubtnut.com/l/_Vc8hHCTMiQBP
https://dl.doubtnut.com/l/_uITn9q6DLr0F


C. 

D. 1

Answer: C

Watch Video Solution

−1

21. If y = sin x, then at ,  is equal to

A. 

B. 1

C. 0

D. 

Answer: A

x =
π

2
y2

−1

1

2

https://dl.doubtnut.com/l/_uITn9q6DLr0F
https://dl.doubtnut.com/l/_eiC3aKXW6q4n


Watch Video Solution

22. If  then at  is equal to :

A. 

B. 1

C. 0

D. 

Answer: C

Watch Video Solution

y = tanx x = 0, y2

−1

1

2

23. Let . Then,f(x) = |cos x|

https://dl.doubtnut.com/l/_eiC3aKXW6q4n
https://dl.doubtnut.com/l/_LU05SKiVjUl6
https://dl.doubtnut.com/l/_HZGMsYw5w4jx


A. f is everywhere di�erentiable

B. f is everywhere continuous but not di�erentiable at

n=n , n 

C. f is everywhere continuous but not di�erentiable at

, n 

D. None of these

Answer: C

Watch Video Solution

π ∈ Z

x = (2n + 1)
π

2
∈ Z

24. The set of points where the functions f given by

 is di�erentiable is

A. R

f(x) = |x − 3|cos x

https://dl.doubtnut.com/l/_HZGMsYw5w4jx
https://dl.doubtnut.com/l/_TKC0BzVEL8Jn


B. 

C. (0, )

D. None of these

Answer: B

Watch Video Solution

R − {3}

∞

25. Di�erential coe�cient of  w.r.t. x is

A. 

B. 

C. 

D. 

sec(tan− 1 x)

x

√1 + x2

x

1 + x2

x√1 + x2

1

√1 + x2

https://dl.doubtnut.com/l/_TKC0BzVEL8Jn
https://dl.doubtnut.com/l/_dONOYzyapdio


Answer: A

Watch Video Solution

26. If 

, the  is

A. 

B. x

C. 

D. 1

Answer: D

Watch Video Solution

u = sin− 1(2 ) and v = tan− 1(2 )
x

(1 + x)2

x

1 − x2

d v
u

d

1

2

1 − x2

1 + x2

https://dl.doubtnut.com/l/_dONOYzyapdio
https://dl.doubtnut.com/l/_Xhz0K3p80RRx


27. The set of points where the function f given by

 is di�erentiable is

A. R

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f(x) = |2x − 1|sinx

R − ( )
1

2

(0, ∞)

28. The function  is

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

f(x) = e |x |

https://dl.doubtnut.com/l/_4aZKMRhEcjUV
https://dl.doubtnut.com/l/_JfXsQhlVbBoT


B. continuous and di�erentiable everywhere

C. not continuous at x=0

D. None of these

Answer: A

Watch Video Solution

29. Let . Then

A. f is everywhere di�erentiable

B. f is everywhere continuous but not di�erentiable at

f(x) = |sinx|

x = nπ, n ∈ Z

https://dl.doubtnut.com/l/_JfXsQhlVbBoT
https://dl.doubtnut.com/l/_u9cIHpDxahZf


C. f is everywhere continuous but not di�erentiable at

D. None of these

Answer: B

Watch Video Solution

x = (2n + 1) , n ∈ Z
π

2

30. If , then  is equal to

A. 

B. 

C. 

D. 

y = log( )
1 − x2

1 + x2

dy

dx

4x3

1 − x4

−4x

1 − x4

1

4 − x4

−4x3

1 − x4

https://dl.doubtnut.com/l/_u9cIHpDxahZf
https://dl.doubtnut.com/l/_rfWRqOJLwPQH


Answer: B

Watch Video Solution

31. If  , then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = √sinx + y
dy

dx

cos x

2y − 1

cos x

1 − 2y

sinx

1 − 2y

sinx

2y − 1

https://dl.doubtnut.com/l/_rfWRqOJLwPQH
https://dl.doubtnut.com/l/_HMooaC2Px2vQ


32. The derivative of  w.r.t.  is

A. 2

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos − 1(2x2 − 1) cos − 1 x

−1

2√1 − x2

2

x

1 − x2

33. If then  is

A. 

B. 

x = t2, y = t3,
d2y

dx
2

3

2

3

4t

https://dl.doubtnut.com/l/_ohJVvhThwwCB
https://dl.doubtnut.com/l/_p0uDVE39NhCT


Questions Carrying 1 Mark Fill In The Blanks Questions Type Ii

C. 

D. 

Answer: B

Watch Video Solution

3

2t

3

4

1. The derivative of  at  equals

Watch Video Solution

f(x) = |x| x = 3

2. If  then  is equal to :

Watch Video Solution

y = xa, a ∈ R
dy

dx

https://dl.doubtnut.com/l/_p0uDVE39NhCT
https://dl.doubtnut.com/l/_jMRxVdMDwm5J
https://dl.doubtnut.com/l/_I0xGqx2ZKSdf


Watch Video Solution

3. If , , then  is equal to :

Watch Video Solution

x = 4at y = at4 dy

dx

4. The derivative of  w.r.t. x is____

Watch Video Solution

√log(tanx)

5. Derivative of  w.r.t. x equals

Watch Video Solution

tan− 1(cot x)

6. Derivative of  w.r.t. x is____(sec2 x + cosec− 1x)

https://dl.doubtnut.com/l/_I0xGqx2ZKSdf
https://dl.doubtnut.com/l/_INkf3nLVjoQa
https://dl.doubtnut.com/l/_Jtli9j4Nl9IU
https://dl.doubtnut.com/l/_wZEzUrwG9fFw
https://dl.doubtnut.com/l/_PbHie6eEbAlc


Watch Video Solution

7.  is equal to :

Watch Video Solution

{tan− 1(ex)}
d

dx

8. lf , then  at  is equal to :

Watch Video Solution

y = cos x d2 y

dx
2

x = π

9. If  then at  is equal to ____

Watch Video Solution

y = cos x x = , y2
π

2

https://dl.doubtnut.com/l/_PbHie6eEbAlc
https://dl.doubtnut.com/l/_r9UQ1iXeMq4y
https://dl.doubtnut.com/l/_ze7yKsLd1T0E
https://dl.doubtnut.com/l/_BTCkW1ca6PJT


10. If  then  at  is equal to ____

Watch Video Solution

y = sin 2x,
d2y

dx
2

x =
π

2

11. The derivative of  at x=3 equals____

Watch Video Solution

f(x) = |x|

12. If  then  is equal to ____

Watch Video Solution

y = xa, a ∈ R
dy

dx

13. If , then  is equal to____

Watch Video Solution

x = 4at, y = at4 dy

dx

https://dl.doubtnut.com/l/_XZhKyQ1sEWTm
https://dl.doubtnut.com/l/_BYiEipFNJS7S
https://dl.doubtnut.com/l/_jAnwSQ3NP1Qz
https://dl.doubtnut.com/l/_8CykOuVBICGs


14. The derivative of  w.r.t. x is____

Watch Video Solution

√log(tanx)

15. Derivative of  w.r.t. x equals_____

Watch Video Solution

tan− 1(cot x)

16. Derivative of  w.r.t. x is

Watch Video Solution

(sec− 1 x + cosec− 1x)

17.  is equal to :{tan− 1(ex)}
d

dx

https://dl.doubtnut.com/l/_8CykOuVBICGs
https://dl.doubtnut.com/l/_nQ0M4UGr5o67
https://dl.doubtnut.com/l/_ryKWyi4V5X9H
https://dl.doubtnut.com/l/_NSIBwKguuylX
https://dl.doubtnut.com/l/_skOOX4B81FNm


Watch Video Solution

18. lf , then  at  is equal to :

Watch Video Solution

y = cos x d2 y

dx2
x = π

19. If  then at  is equal to ____

Watch Video Solution

y = cos x x = , y2
π

2

20. If  then  at  is equal to ____

Watch Video Solution

y = sin 2x,
d2y

dx
2

x =
π

2

https://dl.doubtnut.com/l/_skOOX4B81FNm
https://dl.doubtnut.com/l/_sflY3eeqKR38
https://dl.doubtnut.com/l/_Jo2VcGpkeuLQ
https://dl.doubtnut.com/l/_YGFfFrGJtxT2


Questions Carrying 1 Mark True Or False Questions Type Iii

1. true or false:  is a di�erentiable function for every

value of x.

Watch Video Solution

|sinx|

2. true false:  is di�erentiable every where.

Watch Video Solution

cos|x|

3. All trigonometric functions have inverse over their

respective domains.

Watch Video Solution

https://dl.doubtnut.com/l/_Wwqq84hS4DtV
https://dl.doubtnut.com/l/_btAhoGcm4EXt
https://dl.doubtnut.com/l/_1GdZoEqhIwa0


Questions Carrying 4 Marks

4. .

Watch Video Solution

[(3x2 + 2)
2
] = 12(3x2 + 2)

d

dx

5. If (t) then to prove that 

.

Watch Video Solution

x = f(t) and y = ϕ

= =
dy

dx

dy

dt

dx

dt

ϕ' (t)

f' (t)

6. 

Watch Video Solution

(sec− 1 x + cosec− 1x) = 0
d

dx

https://dl.doubtnut.com/l/_XcJBjDXAuXjZ
https://dl.doubtnut.com/l/_EbxW3oyPHctY
https://dl.doubtnut.com/l/_rFtlM2NATsw9


1. If , prove that .

Watch Video Solution

y = {x + √x2 + a2)
n

=
dy

dx

ny

√x2 + a2

2. If , then prove that .

Watch Video Solution

= log
x

x − y

a

x − y
= 2 −

dy

dx

x

y

3. If , prove that 

.

Watch Video Solution

y = √x + 1 − √x − 1

(x2 − 1) + x − y = 0
d2y

dx2

dy

dx

1

4

https://dl.doubtnut.com/l/_O0MVMj9RM9Fi
https://dl.doubtnut.com/l/_CqJoBoMdxMXF
https://dl.doubtnut.com/l/_utryvathsJVR


4. If

,

then �nd .

Watch Video Solution

f(x) = √x2 + 1, g(x) = and h(x) = 2x − 3
x + 1

x2 + 1

f' [h' {g' (x)}]

5. IF  and  �nd dy/dx.

Watch Video Solution

[x = a{ ]
1 + t2

1 − t2
[y = 2 ]

t

1 − t2

6. Di�erentiate  w.r.t. .

Watch Video Solution

7x5 − 11x2 7x2 − 15x

https://dl.doubtnut.com/l/_0hSstD5IGJ4M
https://dl.doubtnut.com/l/_SA1UyVI0JPg2
https://dl.doubtnut.com/l/_ZiYZiEC4TvQ7


7. If , show that 

.

Watch Video Solution

x2 + y2 = t − and x4 + y4 = t2 +
1

t

1

t2

=
dy

dx

1

x3y

8. If , show that 

.

Watch Video Solution

y√x2 + 1 = log(x + √x2 + 1)

(x2 + 1) + xy − 1 = 0
dy

dx

9. If , prove that .

Watch Video Solution

ex + ey = ex+y + ey−x = 0
dy

dx

https://dl.doubtnut.com/l/_f6Cnt82sxHkN
https://dl.doubtnut.com/l/_S8AgReCiYevB
https://dl.doubtnut.com/l/_zmBsnVQSqy2w


10. If  then  equals.

Watch Video Solution

x√1 + y + y√1 + x = 0
dy

dx

11. If , �nd .

Watch Video Solution

y = xex
2 dy

dx

12. If  then prove that 

Watch Video Solution

xy = ex−y, =
dy

dx

logx

(1 + logx)2

https://dl.doubtnut.com/l/_nbzwNsDFjtg0
https://dl.doubtnut.com/l/_X0L0s70Q0pFK
https://dl.doubtnut.com/l/_QZvGNLwMihzA


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

If , prove that 

Watch Video Solution

yx = ey−x =
dy

dx

(1 + logy)
2

logy

14. If , show that 

Watch Video Solution

xp. yq = (x + y)
p+q

=
dy

dx

y

x

15. If , prove that .

Watch Video Solution

x16. y9 = (x2 + y)
17

=
dy

dx

2y

x

16. Find , if .
dy

dx
yx + xy + xx = ab

https://dl.doubtnut.com/l/_Jp2sVv3D0FHA
https://dl.doubtnut.com/l/_uw9Dod8JgdgI
https://dl.doubtnut.com/l/_ryA1NL2JWEtM
https://dl.doubtnut.com/l/_PkBCUC3NwkL9


Watch Video Solution

17. If y=asinx+bcosx, prove that

Watch Video Solution

y2 + ( )
2

= a2 + b2dy

dx

18. If x sin (a+y) + sin a cos (a+y) = 0, then prove that :

Watch Video Solution

=
dy

dx

sin2(a + y)

sina

19. Find the value of  at  if 

and .

Watch Video Solution

dy

dx
θ =

π

4
x = aeθ(sin θ − cos θ)

y = aeθ(sin θ + cos θ)

https://dl.doubtnut.com/l/_PkBCUC3NwkL9
https://dl.doubtnut.com/l/_iC9lUOc8YK46
https://dl.doubtnut.com/l/_UcEhOEY2KDcT
https://dl.doubtnut.com/l/_SGYIxQpVlehl


20. If ,

�nd the value of  at .

Watch Video Solution

x = cos t(3 − 2 cos2 t) and y = sin t(3 − 2 sin2 t)

dy

dx
t =

π

4

21. If 

. show that  Also �nd  at 

Watch Video Solution

x = a sin 2t(1 + cos 2t)  and y = b cos 2t(1 − cos 2t)

( )
t=

=
dy

dx π

4

b

a

dy

dx
t =

π

3

22. Find  at , when 

.

Watch Video Solution

dy

dx
t = ,

π

4

π

3

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

2

https://dl.doubtnut.com/l/_SGYIxQpVlehl
https://dl.doubtnut.com/l/_KpRzGqH446oF
https://dl.doubtnut.com/l/_vDELxPxqDw3o
https://dl.doubtnut.com/l/_nbfv7AaEpZC1


Watch Video Solution

23. If

Watch Video Solution

x = 2 cos θ − cos 2θandy = 2 sin θ − sin 2θ    Prove that

= tan( ).
dy

dx

3θ
2

24. If , �nd .

Watch Video Solution

y = xsin x− cos x +
x2 − 1

x2 + 1

dy

dx

25. Find  when :  

Watch Video Solution

dy

dx

y = xcot x +
2x2 − 3

x2 + x + 2

https://dl.doubtnut.com/l/_nbfv7AaEpZC1
https://dl.doubtnut.com/l/_47kcYv7YNeyZ
https://dl.doubtnut.com/l/_pOVEzk9qU3P0
https://dl.doubtnut.com/l/_V4NW4pKwgaNF


Watch Video Solution

26. Find , if .

Watch Video Solution

dy

dx
y = (cos x)x + (sinx)

1
x

27. If  then �nd .

Watch Video Solution

(cos x)y = (siny)x,
dy

dx

28. If , �nd .

Watch Video Solution

y = xcot x + (sinx)
x dy

dx

https://dl.doubtnut.com/l/_V4NW4pKwgaNF
https://dl.doubtnut.com/l/_JYrEtVVJZBmp
https://dl.doubtnut.com/l/_XixDsfRnpGPa
https://dl.doubtnut.com/l/_5DPQQMIfjhRU


29. Di�erentiate  w.r.t. x.

Watch Video Solution

(sinx)x + (cos x)sin x

30. Di�erentiate  w.r.t x

Watch Video Solution

sin− 1( )
2x+ 1

1 + 4x

31. Di�erentiate the following with respect to x: 

Watch Video Solution

sin− 1[ ]
2x+ 1.3x

1 + (36)x

https://dl.doubtnut.com/l/_B6woVsN9DcAc
https://dl.doubtnut.com/l/_NXQScWaIG8TO
https://dl.doubtnut.com/l/_fFIiQG0skH06


32. If , �nd .

Watch Video Solution

y = cos − 1( )
2x+ 1

1 + 4x
dy

dx

33. If  , prove that 

 , 0 < x < 1

Watch Video Solution

y = sin− 1( ) + sec− 1( )
2x

1 + x2

1 + x2

1 − x2

=
dy

dx

4

1 + x2

34. If  , then show that 

Watch Video Solution

y = tan− 1( )
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2

=
dy

dx

x

√1 − x4

https://dl.doubtnut.com/l/_soVMg3sZNWCf
https://dl.doubtnut.com/l/_VSkaL2hhv6rc
https://dl.doubtnut.com/l/_ChGkB1H4B58x
https://dl.doubtnut.com/l/_McZ0pTnvxQPo


35. If  �nd 

Watch Video Solution

y = sin− 1[x√1 − x − √x(√1 − x2)]
dy

dx

36. Di�erentiate  w.r.t.

 .

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x

sin− 1( )
2x

1 + x2

37. Di�erentiate  w.r.t. 

Watch Video Solution

tan− 1( )
√1 − x2

x

cos − 1(2x√1 − x2)

https://dl.doubtnut.com/l/_McZ0pTnvxQPo
https://dl.doubtnut.com/l/_MiaihmHzzsnn
https://dl.doubtnut.com/l/_IwbkqEKTaTu8


38. Di�erentiate  w.r.t. 

.

Watch Video Solution

tan− 1( )
x

√1 − x2

sin− 1(2x√1 − x2)

39. Find the derivative of

Watch Video Solution

sec− 1( )  w.r.t. √1 − x2   at x = .
1

2x2 − 1

1

2

40. Find  when .

Watch Video Solution

dy

dx
y = (sinx)x + sin− 1

√x

https://dl.doubtnut.com/l/_j6ekmJUq4EIm
https://dl.doubtnut.com/l/_E2zVYLNoccZG
https://dl.doubtnut.com/l/_uViqDpdyPiog
https://dl.doubtnut.com/l/_jBSHGxGbSihQ


41. If  show that 

Watch Video Solution

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

x2y2 + xy1 + y = 0

42. If , then prove that 

.

Watch Video Solution

y = eax cos bx

− 2a + (a2 + b2)y = 0
d2y

dx2

dy

dx

43. If  show that .

Watch Video Solution

(a + bx)ey /x = x, x3y' ' = (xy' − y)2

https://dl.doubtnut.com/l/_jBSHGxGbSihQ
https://dl.doubtnut.com/l/_BOvhcc5FZRJ6
https://dl.doubtnut.com/l/_AavgJYnoPGR8


44. If , prove that .

Watch Video Solution

y = x3 log( )
1

x
− + 3x = 0

d2y

dx
2

2

x

dy

dx

45. If  then show that 

Watch Video Solution

x = tan( logy),
1

2

(1 + x2) = (a − 2x) .
d2y

dx2

dy

dx

46. If , prove that .

Watch Video Solution

y = xx − ( )
2

− = 0
d2y

dx2

1

y

dy

dx

y

x

https://dl.doubtnut.com/l/_0eW798RmblGi
https://dl.doubtnut.com/l/_pagFplO0gRIq
https://dl.doubtnut.com/l/_juigqbda3STK


47. If , �nd .

Watch Video Solution

xpyq = (x + y)p+q dy

dx

48. If

.

Watch Video Solution

y = log(x + √x2 + 1), provet :̂ (x2 + 1)d2 + x = 0
y

dx
2

dy

dx

49. Find  in the following  

If , �nd  at 

Watch Video Solution

d2y

dx2

x = a(θ + sin θ), y = a(1 − cos θ)
d2y

dx2
θ =

π

2

https://dl.doubtnut.com/l/_llYilS1jq2Y5
https://dl.doubtnut.com/l/_NuJtcRKMaqpg
https://dl.doubtnut.com/l/_EBiO8iLD3RBL


50. If  then

prove that 

Watch Video Solution

x = a cos θ + b sin θ and y = a sin θ − b cos θ,

y2 − + y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_mE7Ul6y9Tla1

