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Continuity and Di�erentiability

Solved Example

1. Show that the function ,is continuos at x=1.

Watch Video Solution

f(x) = x2 + 3x + 5

2. If (x)  then �nd whether f(x) is constinuosus at x=0

Watch Video Solution

{
x2 x ≠ 0,

4 x = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ylOSwjiJ8ANb
https://dl.doubtnut.com/l/_Cynz11XWwKC6


3. Show that  is continuous at x=0

Watch Video Solution

f(x) = |x|

4. Discuss the continuity of the  at the indicated point:

 at  .

Watch Video Solution

f(x)

f(x) = |x| + |x − 1| x = 0,  1

5. Show that f(x)=cos x is continuous for all values of x.

Watch Video Solution

6. If   

k, x=0 is continuous for all real values of x, �nd the value of K.

Watch Video Solution

f(x) = { , x ≠ 0
x3 + x2 − 16x + 20

(x − 2)2

https://dl.doubtnut.com/l/_5zno9DKZeQlJ
https://dl.doubtnut.com/l/_QP6J0rkrhfV1
https://dl.doubtnut.com/l/_0YUL62YFwIPL
https://dl.doubtnut.com/l/_3BD65tZtHitA


7. The function f(x) is de�ned as follows :   

If f(x) is continuous at x=1 , �nd the value of a and b.

Watch Video Solution

∴ f(x) =
⎧⎪
⎨
⎪⎩

4x + a,x < 1

6,        x = 1

3x − b,x > 1

8. A function f(x) is de�ned as follows : `f(x)={(x sin ""1/x ", " x ne 0),(0 ", "

x=0):} 

Discuss its continuity at x=0

Watch Video Solution

9. Discuss of the continutiy of the fuction 

Watch Video Solution

f(x) = {
, x < 0

x + 2,x ≥ 0

sin x
x

10. Prove that tangent function is continous in its domain.

https://dl.doubtnut.com/l/_EHlPIolAaGyr
https://dl.doubtnut.com/l/_vjDEzvwlVsnk
https://dl.doubtnut.com/l/_8ZdYFU0Za7Lh
https://dl.doubtnut.com/l/_m6EKehxFUSQl


Watch Video Solution

11. Discuss the continuity of the function 

Watch Video Solution

f(x) = {
2x − 1,x < 1

3x − 2,x ≥ 1

12. Discuss the di�erentiability of 

Watch Video Solution

f(x) = x3atx = 1

13. Show that the function is not di�erentiable at x=0.

Watch Video Solution

f(x) = x
3
2

14. Show that the function 

 is not di�erentiable at x=2

Watch Video Solution

f(x) = {
1 + x, x ≤ 2,

5 − x,    x > 2

https://dl.doubtnut.com/l/_m6EKehxFUSQl
https://dl.doubtnut.com/l/_WcBuMYwhgIPN
https://dl.doubtnut.com/l/_VXZ0H2wWF4wv
https://dl.doubtnut.com/l/_CABfui6qfguR
https://dl.doubtnut.com/l/_z9wySLjD6QQT


15. Show that the function f(x)=|x-2| is continuous but not di�erentiable at

x=2.

Watch Video Solution

16. Di�erentiate  with respect to 'x'

Watch Video Solution

(px + q)3

17. Di�erentiate tan px with respect to 'x'

Watch Video Solution

18. Di�erentiate log sin with respect to 'x'

Watch Video Solution

x

3

https://dl.doubtnut.com/l/_z9wySLjD6QQT
https://dl.doubtnut.com/l/_l9dIkackTpTB
https://dl.doubtnut.com/l/_GcGK7z0inMk4
https://dl.doubtnut.com/l/_tHHDG1Zoa46m
https://dl.doubtnut.com/l/_spT4PCiUFBd7
https://dl.doubtnut.com/l/_Jpn83WQQtJRM


19. Find the derivative of  with respect to 'x'

Watch Video Solution

sin2 x

20. Di�erentiate log(sin x) with respect to 'x'

Watch Video Solution

21. Find the derivative of tan  with respect to 'x'

Watch Video Solution

x ∘

22. Di�erentiate  with respect to  :

Watch Video Solution

log(secx + tanx) x

23. Find the derivatiive of cos(tanx3)

https://dl.doubtnut.com/l/_Jpn83WQQtJRM
https://dl.doubtnut.com/l/_bpDI7E0xtPid
https://dl.doubtnut.com/l/_ibV82Ez0BnUH
https://dl.doubtnut.com/l/_i0mY0KUQMKHx
https://dl.doubtnut.com/l/_82lDNEsj2Y5F


Watch Video Solution

24. Di�erentiate  with respect to 'x'.

Watch Video Solution

1

x + √1 + x2

25. If y=  prove that 

Watch Video Solution

y = √
1 − sin 2x

1 + sin 2x
+ sec2( − x) = 0.

dy

dx

π

4

26. Di�erentiate   

with respect to 'x'

Watch Video Solution

e2x + e− 2x

e2x − e− 2x

27. Find the derivative of  with respect to 'x'.

Watch Video Solution

cos − 1 2x

https://dl.doubtnut.com/l/_82lDNEsj2Y5F
https://dl.doubtnut.com/l/_sPbPsNxRmWPo
https://dl.doubtnut.com/l/_r57plpN6Rolo
https://dl.doubtnut.com/l/_3LUDPDBeiQNQ
https://dl.doubtnut.com/l/_nzD30JtMkL96


28. Find the derivative to sec(  x with respect to 'x'

Watch Video Solution

tan− 1)

29. Find the derivative of  x with respect to 'x'

Watch Video Solution

x tan− 1

30. Find the derivative of  with respect to 'x'

Watch Video Solution

cos − 1(cot x)

31. if  then prove that 

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x)2). = xy + 1

d

dx

https://dl.doubtnut.com/l/_nzD30JtMkL96
https://dl.doubtnut.com/l/_52GaYlkvqGT0
https://dl.doubtnut.com/l/_FvfnqmBnvj1R
https://dl.doubtnut.com/l/_wrR5jCYvgO4x
https://dl.doubtnut.com/l/_42QUamECSX3a


32. Find the derivative of  with respect to 'x'

Watch Video Solution

tan− 1( )
1 − cos x

sinx

33. Find the derivative of  with respect to 'x'

Watch Video Solution

tan− 1( )
cos x − sinx

cos x + sinx

34. Di�erentiate  with respect to 'x'

Watch Video Solution

sin− 1( )
1

√1 + x2

35. If 

View Text Solution

y = cot − 1( )  then find 
√1 + x2 + 1

x

dy

dx

https://dl.doubtnut.com/l/_8FeZjOqPop91
https://dl.doubtnut.com/l/_XYaB6umeyJKy
https://dl.doubtnut.com/l/_y2FljK7zWp7D
https://dl.doubtnut.com/l/_gXa3QPHNZ97F


36. Di�erentiate  with respect to 'x'.

Watch Video Solution

sin− 1[ ]
√1 + x + √1 − x

2

37. If 

Watch Video Solution

y = tan− 1[ ]then find
x

1 + √1 − x2

dy

dx

38. If y=

Watch Video Solution

tan− 1( )  then prove that = .
ax − b

bx + a

dy

dx

1

1 + x2

39. If 

Watch Video Solution

x2 + y2 = 25  then find .
dy

dx

https://dl.doubtnut.com/l/_R1AhUiOVKXqT
https://dl.doubtnut.com/l/_cdEismuRefcs
https://dl.doubtnut.com/l/_Q6ATNnGrzd9C
https://dl.doubtnut.com/l/_U6FmEdCGS4K2


40. If  di�erentiate both sides with respect to x

Watch Video Solution

= √x + √y = √a

41. If 

Watch Video Solution

x4 + y4 − a2xy = 0  then find 
dy

dx

42. If cos (x+y)=y sin x then �nd 

Watch Video Solution

dx

dy

43. If y=x sin y then prove that 

Watch Video Solution

x =
dy

dx

y

1 − x cos y

https://dl.doubtnut.com/l/_4JweMjEvGHPG
https://dl.doubtnut.com/l/_EbAe9QLuaFR9
https://dl.doubtnut.com/l/_6KKCy6w4LRPF
https://dl.doubtnut.com/l/_Su1KcyUDUBMR


44. If , then prove that 

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y)

= √
dy

dx

1 − y2

1 − x2

45. If  then �nde .

Watch Video Solution

y = xsin − 1 x dy

dx

46. Di�erentiate  with respect to  :

Watch Video Solution

xsin x x

47. Find the derivative of  with respect to x.

Watch Video Solution

(1 + cos x)x

https://dl.doubtnut.com/l/_iUeOVSvrYV6f
https://dl.doubtnut.com/l/_69ehZvZYh2sD
https://dl.doubtnut.com/l/_MVxJ9QH82E4S
https://dl.doubtnut.com/l/_My6Db6beMQYz
https://dl.doubtnut.com/l/_37QHiKLWga6V


48. Di�erentiate  with respect to 'x'.

Watch Video Solution

xx + (sinx)sin x

49. Di�erentiate  with respect to x.

Watch Video Solution

√
1 − x

1 + x

50. Di�erentiate 

 with respect to x.

Watch Video Solution

√(x + 1)(x + 2)(x + 3)

51. If  then prove that 

Watch Video Solution

xa ⋅ yb = (x + y)a+ b =
dy

dx

y

x

https://dl.doubtnut.com/l/_37QHiKLWga6V
https://dl.doubtnut.com/l/_csQcCjlNgLOS
https://dl.doubtnut.com/l/_2bKvNBQBTndj
https://dl.doubtnut.com/l/_V5Fi1vEVMoqc


52. If  then �nd .

Watch Video Solution

xy + yx = ab
dy

dx

53. If  then prove that 

Watch Video Solution

y = (sinx)
sin xsin x ... . ∞

=
dy

dx

y2 cot x

1 − y log(sinx)

54. If  then prove that 

View Text Solution

y = √x + √x + √+…. . ∞ (2y − 1) = 1.
dy

dx

55. If  then prove that 

Watch Video Solution

y = ax
ax . . ∞

=
dy

dx

y2 logy

x(1 − y logx logy)

https://dl.doubtnut.com/l/_BJ9jwhzvRFab
https://dl.doubtnut.com/l/_bz27kj3kiL9W
https://dl.doubtnut.com/l/_7R5rrz8HyncI
https://dl.doubtnut.com/l/_DwdGYA4s3Xp5


56.   

then �nd dy/dx

Watch Video Solution

y = √sin + cos x + √sinx + cos x + √sinx + cos x + .... ∞

57. If  , then �nd 

Watch Video Solution

x = at2,   y = 2 at
dy

dx

58. If x = a 

Watch Video Solution

(t + sin t) and y = a(1 − cos t)  find 
dy

dx

59. If 

Watch Video Solution

x = a cos3 t  and  y = a sin3 tthen find  
dy

dx

https://dl.doubtnut.com/l/_Ui57YSUitXlH
https://dl.doubtnut.com/l/_8eiP59tgLS40
https://dl.doubtnut.com/l/_2ktKPnU9JDoc
https://dl.doubtnut.com/l/_lhzGR9S0N0yU


60. If  and y =(a+b) sin theta -b 

 then prove that

Watch Video Solution

x = (a + b)cos θ − b cos( )θ
a + b

b

sin( )θ
a + b

2b

61. If  and 

Watch Video Solution

x = sin− 1 2t

1 + t2

y = tan− 1  the n find .
2t

1 − t

dy

dx

62. Find the derivative of  with respect to x^2.

Watch Video Solution

x7

63. Di�erentiate with respect to sin x.

Watch Video Solution

etan x

https://dl.doubtnut.com/l/_pHtnGytpo9Jc
https://dl.doubtnut.com/l/_k2Y6ArgIVv44
https://dl.doubtnut.com/l/_rbvaKJ71X2BG
https://dl.doubtnut.com/l/_6H1J3YizI8Ie


64. Di�erentiate  with respect to 

Watch Video Solution

tan− 1 ( )
2x

1 − x2
cos − 1( )

1 − x2

1 + x2

65. Find the 2nd derivative of  with respect to x.

Watch Video Solution

x6. e6x

66. Find the 2nd dervtive of sin (cosx)with respect to x.

Watch Video Solution

67. If  then prove that .

Watch Video Solution

y = secx + tanx =
d2y

dx2

cos x

(1 − sinx)2

https://dl.doubtnut.com/l/_YQCfyI96ok0B
https://dl.doubtnut.com/l/_HiZynw1xmGRJ
https://dl.doubtnut.com/l/_O7u1CJIEjINU
https://dl.doubtnut.com/l/_0M9b56OIGuZl


68. If  sin bx then prove that .

Watch Video Solution

y = eax − 2a + (a2 + b2)y = 0
d2y

dx
2

dy

dx

69. If  then �nd 

Watch Video Solution

x = a cos3 θ, y = a sin3 θ
d2y

dx2

70. If  then prove that 

  

where .

Watch Video Solution

y = A sin2 x + B cos2 x

sin 2x. y2 − 2 cos 2x. y1 = 0

y1 = , y2 =
dy

dx

d2y

dx2

71. Verify Rolles theorem for function  on 

Watch Video Solution

f(x) = x2 − 4x + 3 [1,  3]

https://dl.doubtnut.com/l/_JIfWdggtHHOQ
https://dl.doubtnut.com/l/_DcvAdiNWVAkd
https://dl.doubtnut.com/l/_SZ64Y57Tlpql
https://dl.doubtnut.com/l/_5sBlU4KdQBmh


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

Watch Video Solution

x2 [ − 1, 1]

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

the interval .

Watch Video Solution

x3 + 3x2 − 24x − 80

[ − 4, 5]

74. Verify Rolle's theorem for  in the interval [-1,1].

Watch Video Solution

f(x) = √1 − x2

75. Verify Rolle's theorem for the function f(x) = cos2x in the interval .

Watch Video Solution

[0, π]

https://dl.doubtnut.com/l/_QHZ8ZuLoVZE0
https://dl.doubtnut.com/l/_QG7maKlMOgRq
https://dl.doubtnut.com/l/_ZZ612ST63mXe
https://dl.doubtnut.com/l/_DRHMOfUy74zQ


76. Verify Rolle's theorem for the function f(x) = {log } in

the interval .

Watch Video Solution

(x2 + 2) − log 3

[ − 1, 1]

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

in the interval [2,3].

Watch Video Solution

x2

78. Discuss the applicability of the Rolle's theorem for the function f(x) =

|x| in the interval 

Watch Video Solution

[ − 1, 1]

79. Verify Lagrange's Mean value theorem for the function f(x) =  in

the interval [3,5].

x2 − 1

https://dl.doubtnut.com/l/_dW7592HM1yUT
https://dl.doubtnut.com/l/_BK18WcOEQv4T
https://dl.doubtnut.com/l/_hEuPiUIh1yJl
https://dl.doubtnut.com/l/_ojAlCwwFtBRA


Exercies 5 A

Watch Video Solution

80.  in 

Watch Video Solution

f(x) =
1

4x − 1
[1, 4]

81. Using Lagrange's Mean Value theorem , �nd the co-ordinates of a

point on the curve  at which the tangent drawn is parallel to the

line joining the points (1,1) and (3,9).

Watch Video Solution

y = x2

1. Prove that the function f(x)  is continuous at at x=1.

Watch Video Solution

= 2x2 − 3x + 2

https://dl.doubtnut.com/l/_ojAlCwwFtBRA
https://dl.doubtnut.com/l/_MnhJebVahRvE
https://dl.doubtnut.com/l/_0BUZe1bNHDxC
https://dl.doubtnut.com/l/_bNXQZfPmPOeW
https://dl.doubtnut.com/l/_WCZbRD2B69b4


2. The fuction f(x) is de�ned as follows: 

f(x)   

Prove that f(x) is continuous x at =2.

Watch Video Solution

= {
2x − 3 x < 2

x − 1 x ≥ 2

3. Discuss the continuity of the function f(x)  at x=1.

Watch Video Solution

= {
1 + x2 x ≤ 1

1 − x x > 1

4. If f(x) f(x)  then show that f(x) is 

continuous at x=3.

Watch Video Solution

= {
,    x ≠ 3

    6,      x = 3

x2 − 9

x− 3

5. Discuss the continuity of the function 

f(x)  at x=0= {
x,  x ≥ 0

2,  x < 0

https://dl.doubtnut.com/l/_WCZbRD2B69b4
https://dl.doubtnut.com/l/_tgiwEodxVzEZ
https://dl.doubtnut.com/l/_MH3RhSNOBMa7
https://dl.doubtnut.com/l/_99dSgHQAmN3P


Watch Video Solution

6. The fuction f(x) is de�ned in the interval [0,1] as follows: 

  

Discuss the continuity of the function at 

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪⎩

0,                  x = 0

− x,  0 < x <

,                 x =

− x, < x < 1

1,                  x = 1

1
2

1
2

1
2

1
2

2
3

1
2

x =
1
2

7. Discuss the continuity of the function 

f(x)  at x=0.

Watch Video Solution

= {
3 − x, x ≤ 0

x,         x > 0

8. Show that the function  is cotinuous at

x=5.

f(x) = {
x − 4,      x ≤ 5

5x − 24,  x > 5

https://dl.doubtnut.com/l/_99dSgHQAmN3P
https://dl.doubtnut.com/l/_sDuwwAdP7mkv
https://dl.doubtnut.com/l/_gvnV9zw6Js0T
https://dl.doubtnut.com/l/_C6lPODOF2P8n


Watch Video Solution

9. The function 

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

5x − 4  for 0 < x ≤ 1

4x2 − 3x  for1 < x < 2

3x + 4 forx ≥ 2

is

10. If  , then check whether the function f(x) is

continuous or discontinuous at x=1

Watch Video Solution

f(x) = {
x2 + 1, x ≠ 1

      3, x = 1

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

Watch Video Solution

f(x) = , x ≠ 0
1

x

https://dl.doubtnut.com/l/_C6lPODOF2P8n
https://dl.doubtnut.com/l/_7SWn98R3HTFf
https://dl.doubtnut.com/l/_CMcH3TJgg3S0
https://dl.doubtnut.com/l/_3ZEm4a1LXl59


12. Discuss the continuity of the function 

 at x=0

Watch Video Solution

f(x) = {
,   x ≠ 0

1,        x = 0

|x |
x

13. (i) Dissusse the continuity of the function 

at  (ii) Discuss the continutiy of the function

 at 

Watch Video Solution

f(x) = {
|x − a|, x ≠ a

       0, x = a

x = a

f(x) = {
, x ≠ 3

       0, x = 3

|x− 3 |

x− 3 x = 3

14. Show that  is continuous for all values of x.

Watch Video Solution

f(x) = sinx

https://dl.doubtnut.com/l/_NGBvKZoyPtjJ
https://dl.doubtnut.com/l/_e7PH3AUh9yip
https://dl.doubtnut.com/l/_PkcYfTuTa8SL


15. Prove that . is continuous at 

.

Watch Video Solution

f(x) = { ; x ≠ 0 and 1; x = 0
sinx

x

x = 0

16. If  then discuss its continuity at x= 0. .

Watch Video Solution

f(x) = {
, x ≠ 0

0,      x = 0
,

sin 3x
sin 5x

17. Show that the function  is discontinuous at

x=0.

Watch Video Solution

f(x) = {
, x ≠ 0

1,      x = 0
,

sin 3x
x

18. Discuss the continuity of at x=0.

Watch Video Solution

f(x) = {
, x ≠ 0

1,      x = 0
,

sin2 2x

x2

https://dl.doubtnut.com/l/_cdNTJjiCW4fo
https://dl.doubtnut.com/l/_oULMLkzFlfah
https://dl.doubtnut.com/l/_ezSnIvEtK5yZ
https://dl.doubtnut.com/l/_o042iaYiABmQ


19. Discuss the continuity of 

Watch Video Solution

f(x) = {
cos , x ≠ 0

    1,  x = 0
,

1
x

20. Discuss the continuity of 

Watch Video Solution

f(x) = {
sin , x ≠ 0

  1,  x = 0
,

1
x

21. Discuss the continutiy of 

Watch Video Solution

f(x) = {
x cos , x ≠ 0

    0,  x = 0
,

1
x

22. Disuss the continutiy of   

at x=0

Watch Video Solution

f(x) = {
, x ≠ 0

   0, x = 0
,

sin2 x

x2

https://dl.doubtnut.com/l/_o042iaYiABmQ
https://dl.doubtnut.com/l/_SOYdfyBugSfv
https://dl.doubtnut.com/l/_WQL6VbpthcVP
https://dl.doubtnut.com/l/_BHAHQLLojNKQ
https://dl.doubtnut.com/l/_1d99xUNtErDM


23. If the function   

is continuous at x=1,�nd the value of k.

Watch Video Solution

f(x) = {
, x ≠ 1

   K,        x = 1
,

3x3 − 2x2 − 1

x− 1

24. For what value of k, the function 

  

is continuous at x=2.

Watch Video Solution

f(x) = {
kx2,  x ≤ 2

   5, x > 2
,

25. For what value of k, the function 

  

is continuous at x =2.

Watch Video Solution

f(x) = {
, x ≠ 2

   k, x = 2
,

x2 − 4
x− 2

https://dl.doubtnut.com/l/_1d99xUNtErDM
https://dl.doubtnut.com/l/_Oc9ZzN82AkqL
https://dl.doubtnut.com/l/_hZn9WI7fwnfC
https://dl.doubtnut.com/l/_3Ho9X6T6AcGf


26. For what value of k, the function 

  

is continuous at x=2.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 1, x > 2

      k, x = 2

3x − 1, x < 2

,

27. If the function  given by

is continuous at  , �nd the values of  and  .

Watch Video Solution

f(x)

f(x) = {3ax + b,     if  x > 1         11, if x = 1   5ax − 2b, if x < 1

x = 1 a b

28. Discuss the continuity of the function 

  

.

Watch Video Solution

f(x) =
⎧
⎨⎩

,  x ≠ π

, x = π
,

1 + cos x

tan2 x

1
2

atx = π

https://dl.doubtnut.com/l/_5Xt45K8sPmjh
https://dl.doubtnut.com/l/_tC02Bcdg787P
https://dl.doubtnut.com/l/_Y1QMzzKCFqFo


Exercies 5 B

29. Discuss the continuity of the function 

  

at =0.

Watch Video Solution

f(x) = {
,  x < 0

x + 1, x ≥ 0
,

sin x

x

30. Show that the function  is continuous at  .

Watch Video Solution

f(x) = 2x − |x| x = 0

1. Prove that the function  is everywhere

continous .

Watch Video Solution

f(x) = {
,  x < 0

x + 3, x ≥ 0

sin 3x
x

https://dl.doubtnut.com/l/_Y1QMzzKCFqFo
https://dl.doubtnut.com/l/_E73HM87I50au
https://dl.doubtnut.com/l/_aUO3HAaHgZV5
https://dl.doubtnut.com/l/_IWhwSRyvvCJ2
https://dl.doubtnut.com/l/_DH7HVYZDznIG


2. Discuss the continutiy of the function 

Watch Video Solution

f(x) = {
,  x < 0

2x + 3, x ≥ 0

sin x
x

3. Discuss the continuity of the function

 .

Watch Video Solution

f(x) = {    ,     if  x ≠ 00   ,     if  x = 0
|x|

x

4. Discuss the continutiy of the function 

Watch Video Solution

f(x) = {
3x + 5,  x ≥ 2

6x − 1,  x < 2

5. Prove that cot x is continuous in its domain

Watch Video Solution

https://dl.doubtnut.com/l/_DH7HVYZDznIG
https://dl.doubtnut.com/l/_JINZ63C7TPhH
https://dl.doubtnut.com/l/_axO3yMxCzUro
https://dl.doubtnut.com/l/_OnlrGYTBfqvT


Exercies 5 C

6. Discuss the continutiy of the function 

Watch Video Solution

f(x) = {
4x − 2,  x ≤ 2

3x,          x > 2

7. Find the values of a and b such that the function de�ned by `f(x)={5,

ifxlt=2a x+b , if2

Watch Video Solution

8. Show that the following funtion are everywhere continuous , 

(i) sin x+ cos x (ii)   

(iii) 

Watch Video Solution

sin2 x

|cos x|

https://dl.doubtnut.com/l/_OnlrGYTBfqvT
https://dl.doubtnut.com/l/_Lw85kEzrS2Ej
https://dl.doubtnut.com/l/_pntSxVDlY4eT
https://dl.doubtnut.com/l/_eQCLoM1sRik8
https://dl.doubtnut.com/l/_DHZVYyPtkl0Q


1. Show that the function f(x)  is continuous and di�erentiable at

x=2.

Watch Video Solution

= x2

2. Show that the function  is

continuous

Watch Video Solution

f(x) = {(5 − x,x ≥ 2)(x + 1,x < 2

3. Show that the function  is continuous but

not di�ernetiable at x=1

Watch Video Solution

f(x) = {
1 − x,   x < 1

x2 − 1, x ≥ 1

4. Show that the function  is 

not di�erentiable at x=0

f(x) = {
3 + x,   x ≥ 0

3 − x,   x < 0

https://dl.doubtnut.com/l/_DHZVYyPtkl0Q
https://dl.doubtnut.com/l/_flJFXRj58IY1
https://dl.doubtnut.com/l/_kwHfH2gy1rEO
https://dl.doubtnut.com/l/_ufygS269wfM9


Watch Video Solution

5. show that the constant function is always di�erentiable .

Watch Video Solution

6. Show that the function  is  

always di�erentiable at x=1

Watch Video Solution

f(x) = {
x2 + 2,   x ≥ 1

2x + 1,   x < 1

7. Show that the function  is continuous but

not di�erentiable at 

Watch Video Solution

f(x) = |x − 3|,  x ∈   ∣ R,

x = 3.

https://dl.doubtnut.com/l/_ufygS269wfM9
https://dl.doubtnut.com/l/_SY8jIAHH3iGv
https://dl.doubtnut.com/l/_Q8g2dMO8Om2M
https://dl.doubtnut.com/l/_MNzbh0afZyal


8. Show that the function

 is continuous

but not di�erentiable at  .

Watch Video Solution

f(x) = {x sin     ,     when x ≠ 0       0, when   x = 0
1

x

x = 0

9. If  then show that f'(0) does not

exist.

Watch Video Solution

f(x) = {
1 + sinx,  0 ≤ x < π/2

           1,              x < 0

10. If  then show that 

Watch Video Solution

f(x) = |x| f' (3) = 1

11. If  is everywhere

di�erentiable, �nd the values of 

f(x) = {x2 + 3x + a, x ≤ 1, bx + 2, f or x > 1

aandb.

https://dl.doubtnut.com/l/_eTSzs9S1fsAW
https://dl.doubtnut.com/l/_14z9ZVTJeGIt
https://dl.doubtnut.com/l/_MxfGbffmlEr5
https://dl.doubtnut.com/l/_WlEqUGy2kFM6


Exercies 5 D

Watch Video Solution

12. If  then show that f(x) is not

di�erentiable at x=1 .

Watch Video Solution

f(x) = {
x2,               x ≤ 1

x2 − x + 1,x > 1

13. If  then at 

Watch Video Solution

f(x) = {
x ≠ 0

0 x = 0

x

1 +e1 /x
x = 0

14. Prove that the function 

If  is di�erentiable at x=3.

Watch Video Solution

f(x) = {
6x − 5,    x ≤ 3

2x2 − 6x + 13,  x > 3

https://dl.doubtnut.com/l/_WlEqUGy2kFM6
https://dl.doubtnut.com/l/_zow4pId5iABM
https://dl.doubtnut.com/l/_WI0c08CLIkpI
https://dl.doubtnut.com/l/_Adafdy1cMVm6


1. derivative of sin 5 x

Watch Video Solution

2. derivative of tan 3x

Watch Video Solution

3. derivative of 

Watch Video Solution

cos(x4)

4. Di�erentiate w.r.t x

Watch Video Solution

tan(x2)

https://dl.doubtnut.com/l/_hgtRM1UMbtrS
https://dl.doubtnut.com/l/_jFRvfKZ11CQT
https://dl.doubtnut.com/l/_7UQU4UlA7app
https://dl.doubtnut.com/l/_i5APgr312uWP


5. Di�erentiate w.r.t x

Watch Video Solution

sin4 x

6. derivative of 

Watch Video Solution

cot2 x

7. Di�erentiate w.r.t x

Watch Video Solution

e5x

8. derivative of 

Watch Video Solution

e
x
a

https://dl.doubtnut.com/l/_I9ZRUtfwiUjj
https://dl.doubtnut.com/l/_hrUldG5gCZfN
https://dl.doubtnut.com/l/_lSgRkvKbzmdj
https://dl.doubtnut.com/l/_V30AeE1neTjr
https://dl.doubtnut.com/l/_5wsCRCmUjuor


9. derivative of 

Watch Video Solution

ex
2 + 1

10. derivative of 

Watch Video Solution

log(x2 + 3)

11. derivative of 

Watch Video Solution

sinx ∘

12. derivative of 

Watch Video Solution

cos x ∘

13. derivative of log cos x

https://dl.doubtnut.com/l/_5wsCRCmUjuor
https://dl.doubtnut.com/l/_2imn4VL2fmVD
https://dl.doubtnut.com/l/_Vc8SsxYvOuv1
https://dl.doubtnut.com/l/_fNADnxmY3tGg
https://dl.doubtnut.com/l/_gCSQNZcxFBni


Watch Video Solution

14. derivative of log tan x

Watch Video Solution

15. 

Watch Video Solution

√sinx

16. 

Watch Video Solution

√secx

17. derivative of 

Watch Video Solution

tan √x

https://dl.doubtnut.com/l/_gCSQNZcxFBni
https://dl.doubtnut.com/l/_KFvFX8bNtTxu
https://dl.doubtnut.com/l/_7eteUGAwX3NL
https://dl.doubtnut.com/l/_maDATFgN0vxf
https://dl.doubtnut.com/l/_9JwQS0F0MhJA
https://dl.doubtnut.com/l/_1pNeDVoDehNz


18. derivative of cosec

Watch Video Solution

√x

19. Di�erentiate w.r.t x

Watch Video Solution

esin x

20. derivative of 

Watch Video Solution

etan x

21. derivative of 

Watch Video Solution

cosex

https://dl.doubtnut.com/l/_1pNeDVoDehNz
https://dl.doubtnut.com/l/_GUOnIcLypwf9
https://dl.doubtnut.com/l/_mVQz2MlDqb3w
https://dl.doubtnut.com/l/_Km5cp2YQsePL


22. derivative of 

Watch Video Solution

tan(ex + 5)

23. di�erentiate w.r.t. x 

Watch Video Solution

1

√x + 1 + √x

24. derivative of 

Watch Video Solution

emx. cos nx

25. derivative of 

Watch Video Solution

e− 2x sin 4x

26. derivative of √ax2 + bx + c

https://dl.doubtnut.com/l/_MjWqyoaI3ySY
https://dl.doubtnut.com/l/_k40pqaRAgTEn
https://dl.doubtnut.com/l/_t4WAfPI4wWUY
https://dl.doubtnut.com/l/_5xaQNeF4VD2F
https://dl.doubtnut.com/l/_Eg5U8lNmxOlG


Watch Video Solution

27. derivative of 

Watch Video Solution

√logx

28. Di�erentiate  with respect to  :

Watch Video Solution

ex + e−x

ex − e−x
x

29. derivative of 

Watch Video Solution

log(x + )
1

x

30. 

Watch Video Solution

log(√x + )
1

√x

https://dl.doubtnut.com/l/_Eg5U8lNmxOlG
https://dl.doubtnut.com/l/_02fbjiXDMoDh
https://dl.doubtnut.com/l/_TmNlAZhdnnqO
https://dl.doubtnut.com/l/_mzlAbq9ZpRTv
https://dl.doubtnut.com/l/_pbnlvH4YjDOC


31. derivative of 

Watch Video Solution

sin3(ax + b)

32. derivative of 

Watch Video Solution

log(sinx2)

33. derivative of log (sec 2x +tan 2 x)

Watch Video Solution

34. derivative of log {log (cos x}

Watch Video Solution

35. Di�erentiate  with respect to  :log tan( + )
π

4
x

2
x

https://dl.doubtnut.com/l/_lZsbZbanIFGr
https://dl.doubtnut.com/l/_85YzWFiv2Wp4
https://dl.doubtnut.com/l/_PRunv0cuJS24
https://dl.doubtnut.com/l/_RKh1pjtCjxcQ
https://dl.doubtnut.com/l/_6EHSA7eYeRYb


Watch Video Solution

36. Di�erentiate  with respect to  :

Watch Video Solution

log√
1 + sinx

1 − sinx
x

37. Find the di�erential coe�cient of the following function with respect

to 'x' 

Watch Video Solution

x

√1 − x2

38.  then dy/dx=

Watch Video Solution

y =
a2 + x2

√a2 − x2

39. Find the di�erential coe�cient of the following function with respect

to 'x' 

https://dl.doubtnut.com/l/_6EHSA7eYeRYb
https://dl.doubtnut.com/l/_5At9yo69SOkU
https://dl.doubtnut.com/l/_ypuuuODir1Ey
https://dl.doubtnut.com/l/_9ZIQVVz65M78
https://dl.doubtnut.com/l/_tA0zeBRomAyI


Watch Video Solution

e (x
2 ) / (1 +x2 )

40. If y= , then dy/dx=

Watch Video Solution

log(x + √x2 − 1)

41. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

log √
1 + x2

1 − x2

42. Find dy/dx if y=

Watch Video Solution

tan2( )
πx2

2

https://dl.doubtnut.com/l/_tA0zeBRomAyI
https://dl.doubtnut.com/l/_7uxwHs6fxpvC
https://dl.doubtnut.com/l/_Jb8wsSX1aSH7
https://dl.doubtnut.com/l/_33915O8wtKXS


43. Di�erentiate  w.r.t.x.

Watch Video Solution

√
1 − tanx

1 + tanx

44. Di�erentiate w.r.t x 

Watch Video Solution

ex log(sin 2x)

45. If  then  equals

Watch Video Solution

y = √
1 − x

1 + x

dy

dx

46. Di�erentiate the following functions with respect to 

Watch Video Solution

√
a2 − x2

a2 + x2

https://dl.doubtnut.com/l/_uJsfajWnOrpj
https://dl.doubtnut.com/l/_BzkDm8xZikk8
https://dl.doubtnut.com/l/_hSpoefj0ByU9
https://dl.doubtnut.com/l/_6u4L53b4TFex
https://dl.doubtnut.com/l/_ThjotrGME8sp


47. Di�erentiate  with respect to  :

Watch Video Solution

sin( )
1 + x2

1 − x2
x

48. 

Watch Video Solution

log√
1 − cos x

1 + cos x

49. If  then prove that 

Watch Video Solution

y = sinx. cos(2x) = y[cot x − 2 tan 2x]
dy

dx

50. If  prove that 

Watch Video Solution

y = log(√x + √ ),
1

x
=

dy

dx

x − 1

2x(x + 1)

51. if , the n prove that y = √
1 − cos x

2
= cos .

dy

dx

1

2
x

2

https://dl.doubtnut.com/l/_ThjotrGME8sp
https://dl.doubtnut.com/l/_SkkxmDk6tQDX
https://dl.doubtnut.com/l/_ygCU2dYRozcV
https://dl.doubtnut.com/l/_imECShgW2QH2
https://dl.doubtnut.com/l/_bcyfepbj2m9x


Exercies 5 E

Watch Video Solution

1. 

Watch Video Solution

sin− 1 3x

2. 

Watch Video Solution

cot − 1 √x

3. derivative of 

Watch Video Solution

sin− 1(ax)

4. derivative of cos − 1( )
x

a

https://dl.doubtnut.com/l/_bcyfepbj2m9x
https://dl.doubtnut.com/l/_CvlAcCbTjmjV
https://dl.doubtnut.com/l/_pOdnLPNpUMh7
https://dl.doubtnut.com/l/_kXj0rXsC0sKv
https://dl.doubtnut.com/l/_7IACS3f1p8qP


Watch Video Solution

5. (i)  (ii) 

Watch Video Solution

tan− 1 √x tan− 1(2x + 1)

6. 

Watch Video Solution

log(sin− 1 x)

7. 

Watch Video Solution

cos ec− 13x

8. 

Watch Video Solution

sec− 1( )
x

a

https://dl.doubtnut.com/l/_7IACS3f1p8qP
https://dl.doubtnut.com/l/_Qnu3Wkt4B93g
https://dl.doubtnut.com/l/_Ri4BncX28Etg
https://dl.doubtnut.com/l/_LcfP45yINWjt
https://dl.doubtnut.com/l/_F6wrM2PdJM6H
https://dl.doubtnut.com/l/_wHDbS6QueJDg


9. 

Watch Video Solution

cos − 1( )
1 − x

1 + x

10. 

Watch Video Solution

sin− 1 x

1 + x

11. 

Watch Video Solution

sin(tan− 1 2x)

12. 

Watch Video Solution

tan− 1(cos √x)

https://dl.doubtnut.com/l/_wHDbS6QueJDg
https://dl.doubtnut.com/l/_8a38irPrYTNH
https://dl.doubtnut.com/l/_Znd0uET3ZOQN
https://dl.doubtnut.com/l/_ZzO87UAwm2Mu


13. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

2x tan− 1 x − log(1 + x2)

14. 

Watch Video Solution

√cot − 1
√x

15. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

eax. sin− 1 bx

16. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

eax cos bx

https://dl.doubtnut.com/l/_c40AY17KYNSW
https://dl.doubtnut.com/l/_1zcPHWrgGVw7
https://dl.doubtnut.com/l/_tgFT0djZ5eIF
https://dl.doubtnut.com/l/_f3G5aRxQXuB5


Exercies 5 F

17. Di�erentiate w.r.t x

(i)   

(ii) 

Watch Video Solution

b tan− 1( + tan− 1 )
x

a

x

a

(sin− 1 x)
2

− (cos − 1 x)
2

18. 

Watch Video Solution

cos(a sin− 1 )
1

x

19. If  , prove that 

Watch Video Solution

y = x sin− 1 x + √1 − x2 = sin− 1 x
dy

dx

https://dl.doubtnut.com/l/_f3G5aRxQXuB5
https://dl.doubtnut.com/l/_ohJNcV2TitXw
https://dl.doubtnut.com/l/_woOWHytqDYbW
https://dl.doubtnut.com/l/_72UKRCYbLFS6


1. Di�erentiate `tan^(-1){sqrt((1+cosx)/(1-cosx))},\ \ 0

Watch Video Solution

2.  is equal to

Watch Video Solution

tan− 1[ ]
cos x

1 + sinx

3. 

Watch Video Solution

cos − 1(√ )
1 + cos x

2

4.  is equal to

Watch Video Solution

tan− 1[ ]
cos x

1 + sinx

https://dl.doubtnut.com/l/_NRk1TXSQyRFF
https://dl.doubtnut.com/l/_LKADSuNfLuJA
https://dl.doubtnut.com/l/_ObeRTVOseX1b
https://dl.doubtnut.com/l/_aFGLH4MMh0Ec


5. 

Watch Video Solution

tan− 1(√ )
1 − cos 3x

1 + cos 3x

6. 

Watch Video Solution

sec− 1( )
1 + tan2 x

1 − tan2 x

7. 

Watch Video Solution

cos ec− 1( )
1 + tan2 x

2 tanx

8. 

Watch Video Solution

sin− 1(cos x) + tan− 1(cot x)

https://dl.doubtnut.com/l/_sJ8vMPOErhNX
https://dl.doubtnut.com/l/_X6Xl35DPlDOv
https://dl.doubtnut.com/l/_xvSUsZXc55Fj
https://dl.doubtnut.com/l/_V8xmL351MOBn


9. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

sin− 1(1 − 2x2)

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

Watch Video Solution

cos − 1(2x2 − 1) cos − 1

11. Di�erentiate  with respect to  , if 

Watch Video Solution

tan− 1( )
2x

1 − x2
x x ∈ ( − 1,  1)

12. 

Watch Video Solution

sec− 1( ), 0 < x <
1

4x3 − 3x

1

√2

https://dl.doubtnut.com/l/_4YbHMpiYs85s
https://dl.doubtnut.com/l/_KgL7KjwoLaeJ
https://dl.doubtnut.com/l/_2xnhRJKZ0XIO
https://dl.doubtnut.com/l/_UT3VrGy4Rii3


13. Di�erentiate  with respect to  , if `1/2

Watch Video Solution

sin− 1(3x − 4x3) x

14. 

Watch Video Solution

tan− 1( )
1 + x

1 − x

15. 

Watch Video Solution

cos − 1( )
1 − x2n

1 + x2n

16. If  then �nd 

Watch Video Solution

cos − 1( )
x

√1 + x2

dy

dx

https://dl.doubtnut.com/l/_ZItoQjFVUy24
https://dl.doubtnut.com/l/_uRvIflKRt8H8
https://dl.doubtnut.com/l/_aN3u75F4uteZ
https://dl.doubtnut.com/l/_B0HXSLKExEVL


17. Di�erentiate  with respect to 

Watch Video Solution

tan− 1( )
a + x

1 − ax
x

18. If  then  is

Watch Video Solution

y = cos − 1( ),
x − x− 1

x + x− 1

dy

dx

19. Find the derivative of the following function with respect to 'x' 

Watch Video Solution

cot − 1(√1 + x2 + x)

20. Di�erentiate `tan^(-1)((3a^2x-x^3)/(a^3-3a x^2)),\ -1/(sqrt(3))

Watch Video Solution

https://dl.doubtnut.com/l/_e9Rlk6RWu8Z7
https://dl.doubtnut.com/l/_fxeLp3tCvQGC
https://dl.doubtnut.com/l/_riRC4vKB1Kuw
https://dl.doubtnut.com/l/_IgesYOH1NCji


21. 

Watch Video Solution

tan− 1 ( )
3 − 5x

1 + 15x

22. 

Watch Video Solution

tan− 1( )
5x

1 − 6x2

23. Di�erentiate w.r.t x

Watch Video Solution

tan− 1( )
2x

1 + 15x2

24. Di�erentiate 

Watch Video Solution

tan− 1( )
4√x

1 − 4x

https://dl.doubtnut.com/l/_UZbl6WjAahWp
https://dl.doubtnut.com/l/_RYgG9ySETepu
https://dl.doubtnut.com/l/_ajVHAjnDFvSv
https://dl.doubtnut.com/l/_B5zAGy66O4LB
https://dl.doubtnut.com/l/_Tf0qndjq5vcN


25. 

Watch Video Solution

sin− 1[x√1 − x − √x√1 − x2]

26. 

Watch Video Solution

sec− 1( ) + sin− 1( )
x − 1

x + 1

x + 1

x − 1

27.  where 

Watch Video Solution

Find ify = tan− 1( ),
dy

dx

√1 + x2 − 1

x
x ≠ 0

28. 

Watch Video Solution

y = tan− 1( )
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

https://dl.doubtnut.com/l/_Tf0qndjq5vcN
https://dl.doubtnut.com/l/_5ThehKNMgMS9
https://dl.doubtnut.com/l/_AiKLj0sPPaQt
https://dl.doubtnut.com/l/_HYvpmIdUug2a


Exercies 5 G

29. Prove that 

Watch Video Solution

sin[2 tan− 1{√ }] = √1 − x21 − x

1 + x

30. Di�erentiate the following functions with respect to  :

pi/2

Watch Video Solution

x

tan− 1{√ }, −
1 + sinx

1 − sinx

31. If  then prove  

that 

Watch Video Solution

y = x√a2 − x2 + a2 sin− 1( )
x

a

= 2√a2 − x2dy

dx

1.  �nd + = 1
x2

a2

y2

b2

dy

dx

https://dl.doubtnut.com/l/_wKlK5Wgxz4Hi
https://dl.doubtnut.com/l/_bnzJZhgASlwa
https://dl.doubtnut.com/l/_srMfrKQPiTnz
https://dl.doubtnut.com/l/_dRwkgqxJEUzB


Watch Video Solution

2. If  , �nd 

Watch Video Solution

x3 + y3 = 3axy
dy

dx

3. If  then �nd 

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0
dy

dx

4. If  , �nd 

Watch Video Solution

x2 / 3 + y2 / 3 = a2 / 3 dy

dx

5. �nd  

 ,

Watch Video Solution

dy

dx

5x2 + 5y2 − 7y + 3x = 2

https://dl.doubtnut.com/l/_dRwkgqxJEUzB
https://dl.doubtnut.com/l/_iJMGIN7yxt9w
https://dl.doubtnut.com/l/_oeB5J55l4fK1
https://dl.doubtnut.com/l/_SQhpVvLpeIOa
https://dl.doubtnut.com/l/_IHIN9yGkztbU


6. Di�erentiate 

Watch Video Solution

sin(xy) + = x2 − y
x

y

7. Circles are drawn with diameter being any focal chord of the parabola

 with always touch a �xed line. Find its equation.

Watch Video Solution

y2 − 4x − y − 4 = 0

8. xsin 2y = y cos 2x

Watch Video Solution

9. �nd  

Watch Video Solution

dy

dx

y secx − y2 cos x + 2x = 0

https://dl.doubtnut.com/l/_IHIN9yGkztbU
https://dl.doubtnut.com/l/_crXWaFe7WJ21
https://dl.doubtnut.com/l/_qah7mMNf3Hc7
https://dl.doubtnut.com/l/_zAe4tcvlqfIW
https://dl.doubtnut.com/l/_gaPDnQ02BuP6


Exercies 5 H

10. 

Watch Video Solution

ex logy = sin− 1 x + sin− 1 y

11. If  then prove that 

.

Watch Video Solution

√1 − x6 + √1 − y6 = a3(x3 − y3),

= √
dy

dx

x2

y2

1 − y6

1 − x6

12. If  , prove that 

Watch Video Solution

ex + ey = ex+y + ey−x = 0
dy

dx

1. y = xsin 2x

https://dl.doubtnut.com/l/_gaPDnQ02BuP6
https://dl.doubtnut.com/l/_K0W30QfG7pbZ
https://dl.doubtnut.com/l/_CAuykENiDsc8
https://dl.doubtnut.com/l/_acIg5bZkUn6y
https://dl.doubtnut.com/l/_3c5jzjFqVrHy


Watch Video Solution

2. Di�erentiate 

Watch Video Solution

y = (logx)x

3. 

Watch Video Solution

y = (loge x)sin x

4. 

Watch Video Solution

y = xtan x

5. Di�erentiate  with respect to  :

Watch Video Solution

(sinx)logx
x

https://dl.doubtnut.com/l/_3c5jzjFqVrHy
https://dl.doubtnut.com/l/_noOx3H0KU5wG
https://dl.doubtnut.com/l/_HlpRFptRiC88
https://dl.doubtnut.com/l/_zLVGQCGoTzHL
https://dl.doubtnut.com/l/_x82V1dZC4I8p
https://dl.doubtnut.com/l/_kc16bUGqzz3F


6. 

Watch Video Solution

y = (1 + x)x

7. If , then 

Watch Video Solution

(tanx)y = (tany)x =
dy

dx

8. If  , �nd 

Watch Video Solution

y = (sinx)
tan x

+ (cos x)
secx dy

dx

9. Find  

Watch Video Solution

,
dy

dx
y = (sinx)

cos x
+ (cos x)

sin x

10. about to only mathematics

https://dl.doubtnut.com/l/_kc16bUGqzz3F
https://dl.doubtnut.com/l/_BSklnkWKe8Iw
https://dl.doubtnut.com/l/_O61iqFIz2WnY
https://dl.doubtnut.com/l/_OxfnslP5W16p
https://dl.doubtnut.com/l/_gp1mtWKyuMrH


Watch Video Solution

11. If  , �nd 

Watch Video Solution

y = xlogx + (logx)x
dy

dx

12. about to only mathematics

Watch Video Solution

13. If  then �nd .

Watch Video Solution

(cos x)
y

= (siny)
x
,

dy

dx

14. , �nd 

Watch Video Solution

y = (tanx)
logx

+ (cos x)
sin x dy

dx

https://dl.doubtnut.com/l/_gp1mtWKyuMrH
https://dl.doubtnut.com/l/_iJ1V3JcD7kxa
https://dl.doubtnut.com/l/_6DitbaMA3hEN
https://dl.doubtnut.com/l/_fOv43evNDJxh
https://dl.doubtnut.com/l/_EyphUYBcxa7e


15. 

Watch Video Solution

y = xsin x + asin x

16. Discuss the continuity and di�erentiability of following : 

(i)   

(ii) 

Watch Video Solution

y =
(x − a)(x − b)

√x − c

y = √
(x − a)(x − b)

(x − c)(x − d)

17. 

Watch Video Solution

y = sinx⋯ ∈ 2x⋯ ∈ 4x⋯ ∈ 8x

18.  �nd 

Watch Video Solution

y = √
x2 + x + 1

x2 − x + 1

dy

dx

https://dl.doubtnut.com/l/_NXDeo5Qm7xyE
https://dl.doubtnut.com/l/_OJQp0poW1ImM
https://dl.doubtnut.com/l/_HK986Ps0IejI
https://dl.doubtnut.com/l/_Tu1pgopStbd9


19.  Find dy/dx

Watch Video Solution

y =
(x + 1)

2
⋅ √x − 1

(x + 3)
3
ex

20. 

Watch Video Solution

(x + 1)
2
(x + 2)

3
(x + 3)

4

21. 

Watch Video Solution

y = tanx tan 2x tan 3x tan 4x

22. �nd diferentiation of (i)  (ii) 

Watch Video Solution

xy ⋅ yx = 1 y = ex
x

https://dl.doubtnut.com/l/_Tu1pgopStbd9
https://dl.doubtnut.com/l/_9bSc6Tg19DPw
https://dl.doubtnut.com/l/_sn2zTuaMg6jj
https://dl.doubtnut.com/l/_WaADp6VJvbND
https://dl.doubtnut.com/l/_DX28QRoiMcLn


23. Di�erentiate w.r.t x

(i)  (ii) 

Watch Video Solution

y = ex sin3 x cos4 x y = x ⋅ ex sin x

24. If y=  then prove that 

Watch Video Solution

√x + y =
dy

dx

1

2y − 1

25. If  , prove that 

Watch Video Solution

xy = ex−y =
dy

dx

logx

(1 + logx)2

26. If  then �nd .

Watch Video Solution

xx + yy = 1
dy

dx

https://dl.doubtnut.com/l/_PRnR05n59iDb
https://dl.doubtnut.com/l/_JCWhvOTXISrv
https://dl.doubtnut.com/l/_kWSBu5nYCOrD
https://dl.doubtnut.com/l/_Q0LUk43m9XRR


Exercies 5 I

1. If  , prove that 

Watch Video Solution

y = √sinx + √sinx + √sinx +  
.

−−→  ∞

=
dy

dx

cos x
2y − 1

2. If  prove that 

Watch Video Solution

y = √cos x + √cos x + √cos x + ... → ∞,

=
dy

dx

sinx

1 − 2y

3. 

Watch Video Solution

Ify = √tanx + √tanx + √tanx + .... ∞  then prove that =
dy

dx

sec2

2y −

https://dl.doubtnut.com/l/_FmaJW9x7CUZB
https://dl.doubtnut.com/l/_4PYookrDwtL6
https://dl.doubtnut.com/l/_nU09OOMrJhX3


4. If  , prove that 

 .

Watch Video Solution

= √logx + √logx + √logx +  
.

−−→  ∞

(2y − 1) =
dy

dx

1

x

5. If  then prove that 

Watch Video Solution

y = xxx ... ∞

x =
dy

dx

y2

1 − y logx

6. If  , then show that 

Watch Video Solution

y = (cos x) ( cos x ) (cosx ) .....∞

=
dy

dx

y2 tanx

y log cos x − 1

7. If  , show that  .

Watch Video Solution

y = ex+ex+ ex+
.

−→   ∞

=
dy

dx

y

1 − y

https://dl.doubtnut.com/l/_yLhqyl1Hg4p8
https://dl.doubtnut.com/l/_fauN88AwVaff
https://dl.doubtnut.com/l/_zKxRuvGbdDaN
https://dl.doubtnut.com/l/_P7hyZrhyVyea
https://dl.doubtnut.com/l/_U6bc4YTPgzdI


Exercies 5 J

8. " prove that "

Watch Video Solution

If y = x +
1

x + 1

x+ 1
x+ ... .

=
dy

dx

y

2y − x

9.  then prove that 

Watch Video Solution

y = x2 +
1

x2 + 1
x2 + ... . . ∞

x = .
dy

dx

2xy2

1 + y2

10. If  , show that  .

Watch Video Solution

y = √x
√x

√x

.
∞

=
dy

dx

y2

x(2 − y logx)

1. x=a cos t, y=b sin t �nd  

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_U6bc4YTPgzdI
https://dl.doubtnut.com/l/_DAJ91YhgvLeO
https://dl.doubtnut.com/l/_iLExGxWcvxgF
https://dl.doubtnut.com/l/_Li4AfArzIfTe


2. 

Watch Video Solution

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

2

3.  �nd  

Watch Video Solution

x = a tan θ, y = b secθ
dy

dx

4.  �nd  

Watch Video Solution

x = 2 cos2 t, y = 6 sin2 t
dy

dx

5.  �nd dy/dx

Watch Video Solution

x = √sin 2t, y = √cos 2t

6.  �nd  x = a(t − sin t), y = a(1 − cos t)
dy

dx

https://dl.doubtnut.com/l/_bxwve8QGULQq
https://dl.doubtnut.com/l/_MlBAsO7jya4U
https://dl.doubtnut.com/l/_3wraFkuvaOdE
https://dl.doubtnut.com/l/_bD2t7Yc8J4zM
https://dl.doubtnut.com/l/_bXDKr2ejEAmk


Watch Video Solution

7. If  is

Watch Video Solution

x = , y = , then
3at

1 + t3

3at2

1 + t3

dy

dx

8.  Find d y / d x

Watch Video Solution

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

9. If  and , then show that

.

Watch Video Solution

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

( )
t=π / 4

=
dy

dx

b

a

10. Find  when 

Watch Video Solution

,
dy

dx
x = andy = , tR

cos − 1 1

√1 + t2

sin− 1 1

√1 + t2

https://dl.doubtnut.com/l/_bXDKr2ejEAmk
https://dl.doubtnut.com/l/_8cz5HdXObFzp
https://dl.doubtnut.com/l/_m7gSHiEOYSLg
https://dl.doubtnut.com/l/_AMLEP0TX7q8Y
https://dl.doubtnut.com/l/_SNpq827E2V1r


Watch Video Solution

11. ' �nd dy/dx if x=3sin t-2 sin ^3t, y=3 cos t -2cos^3t`

Watch Video Solution

12. Find  

Watch Video Solution

dy

dx

x = et(sin t + cos t), y = et(sin t − cos t)

13. If  and  then �nd  .

Watch Video Solution

x = a(cos t + t s ∈  t) y = a (sin t − t cos t),  
d2 y

dx
2

14. If  and `y=a(sint-tcost),\ 0

Watch Video Solution

x = a(cos t + t sin t)

https://dl.doubtnut.com/l/_SNpq827E2V1r
https://dl.doubtnut.com/l/_SdcdNEKvqM5W
https://dl.doubtnut.com/l/_DkwhDigZxYhp
https://dl.doubtnut.com/l/_jKAMnV7YuWIl
https://dl.doubtnut.com/l/_f8BrbOY1cE9a


Exercies 5 K

1. Di�erentiate  with respect to 

Watch Video Solution

x8 x4

2. Di�erentiate  with respect to 

Watch Video Solution

ex √x)

3. Di�erentiate  with respect to  .

Watch Video Solution

x sin− 1 x cos − 1 x

4. Di�erentiate (log x) with repect to tan x.

Watch Video Solution

https://dl.doubtnut.com/l/_Zo5JIlmZmGnE
https://dl.doubtnut.com/l/_Ub2hkcnfGGsa
https://dl.doubtnut.com/l/_oGvy4rGqpwbE
https://dl.doubtnut.com/l/_MDti5LBMIaJ8
https://dl.doubtnut.com/l/_hbAC03BxsZnX


5. Di�erentiate log x with respect to sin x

Watch Video Solution

6. Di�erentiate  with respect to `x'

Watch Video Solution

sin− 1(2x√1 − x2)

7. Di�erentiate  with respect to 

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x
tan− 1 x, x ≠ 0.

8. Di�erentiate  with respect to  , if 

Watch Video Solution

tan− 1( )
2x

1 − x2
sin− 1( )

2x

1 + x2

x ∈ ( − 1,  1)

https://dl.doubtnut.com/l/_hbAC03BxsZnX
https://dl.doubtnut.com/l/_N5l6KzqMYR7s
https://dl.doubtnut.com/l/_Z02pQAbm0y9f
https://dl.doubtnut.com/l/_7oS6kOZ6Ge8r


9. Di�erentiate  with respect to 

Watch Video Solution

sec− 1 1

2x2 − 1
√1 − x2

10. Di�erentiate  with respect to .

Watch Video Solution

tan− 1( )
x

√1 − x2
cos − 1(2x2 − 1)

11. Di�erentiate  with respect to 

Watch Video Solution

tan− 1 √
1 − x2

1 + x2
cos − 1 x2

12. Di�erentiate  with respect to 

Watch Video Solution

tan− 1{ }
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2
cos − 1 x2

https://dl.doubtnut.com/l/_dkyKnUfRXK1K
https://dl.doubtnut.com/l/_1tjuL8AneoIa
https://dl.doubtnut.com/l/_Jj1O9FV4QMCD
https://dl.doubtnut.com/l/_MReR1m3zpyMw


Exercies 5 L

1. Find the 2nd derivative if  with respect to x.

Watch Video Solution

x3 logx

2. If  then �nd .

Watch Video Solution

y = tan− 1 x3 d2y

dx
2

3. Find the 2nd dervative of  with respect to x.

Watch Video Solution

eax+ b

4. If  then prove that .

Watch Video Solution

y = x + cot x sin2 x − 2y + 2x = 0
d2y

dx2

https://dl.doubtnut.com/l/_gYL2Zm6Z4M73
https://dl.doubtnut.com/l/_bCUDYDxJUIxb
https://dl.doubtnut.com/l/_OpGsQSr5oFiC
https://dl.doubtnut.com/l/_wJUfLA0bbIYM
https://dl.doubtnut.com/l/_nkhSIplJ5RLl


5. If  , prove that  .

Watch Video Solution

y = log(sinx) = 2 cos x cos ec3x
d3y

dx3

6. If  

Watch Video Solution

y = A cos nx + B sinnx, showthat + n2y = 0
d2y

dx
2

7. (i) If  then prove that . 

(ii) If , then prove that 

.

Watch Video Solution

y = a sin(logx) x2 ⋅ + x + y = 0
d2y

dx
2

dy

dx

y = a cos(loge x) + b sin(loge x)

x2 ⋅ + x ⋅ + y = 0
d2y

dx2

dy

dx

8. If  then prove that .

Watch Video Solution

y = (sin− 1 x)
2

(1 − x2) − x − 2 = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_nkhSIplJ5RLl
https://dl.doubtnut.com/l/_hA5FvmDUwP1Y
https://dl.doubtnut.com/l/_AkPxyHFDgdgS
https://dl.doubtnut.com/l/_bZQPq9wbm8ya


9. If  , prove that  .

Watch Video Solution

y = sin(sinx) + tanx + y cos2 x = 0
d2y

dx2

.
dy

dx

10. IF  then prove that :  

.

Watch Video Solution

y = etan − 1 x

(1 + x2) + (2x − 1) = 0
d2y

dx
2

dy

dx

11. If  then prove that 

Watch Video Solution

y3 − 3ax2 + x3 = 0, + = 0
d2y

dx
2

2a2x2

y5

12. If  , show that 

Watch Video Solution

y = (tan− 1 x2) (x2 + 1)
2

+ 2x(x2 + 1) = 2.
d2 y

dx2

dy

dx

https://dl.doubtnut.com/l/_QhZG4ILg9oGR
https://dl.doubtnut.com/l/_T4pvudosCiez
https://dl.doubtnut.com/l/_BrLVeXjtDp9b
https://dl.doubtnut.com/l/_NYsm81kZwSfo
https://dl.doubtnut.com/l/_ZVZD24JSI5H3


13. If  then prove that: 

Watch Video Solution

y = etan x

cos2 x − (1 + sin 2x) = 0
d2y

dx
2

dy

dx

14. If  then prove that  ,

where 

Watch Video Solution

y = Ae−kt cos(pt + c), + 2k + n2y = 0
d2y

dt
2

dy

dx

n2 = p2 + k2

15. If  at then �nd .

Watch Video Solution

x = at2, y = 2
d2y

dx2

16. If  then �nd .

Watch Video Solution

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

dx2

https://dl.doubtnut.com/l/_ZVZD24JSI5H3
https://dl.doubtnut.com/l/_ZAf1Bjg9WrL4
https://dl.doubtnut.com/l/_Hl3I1AzEfwle
https://dl.doubtnut.com/l/_1N5a337j57aT
https://dl.doubtnut.com/l/_OqNyPHRH3ORc


Exercies 5 M

17. If  and  prove that 

Watch Video Solution

x = sin t y = sinpt,

(1 − x2) − x + p2y = 0.
d2y

dx
2

dy

dx

18. If , then prove that 

Watch Video Solution

y = (sin− 1 x)
2

+ (cos − 1 x)
2

(1 − x2)y2 − xy1 − 4 = 0.

1. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval .

Watch Video Solution

x2 [ − 2, 2]

https://dl.doubtnut.com/l/_OqNyPHRH3ORc
https://dl.doubtnut.com/l/_Bw7W9djGhN7D
https://dl.doubtnut.com/l/_2qcenZcncgLs


2. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval  .

Watch Video Solution

x2 − 5x − 6 [ − 1, 6]

3. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval [2,4].

Watch Video Solution

x2 − 6x + 8

4. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval [0,4].

Watch Video Solution

x(x − 4)2

5. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval [2,3].x3 − 7x2 + 16x − 12

https://dl.doubtnut.com/l/_WtEIMxcmGjzN
https://dl.doubtnut.com/l/_Krx0Ov00WpCD
https://dl.doubtnut.com/l/_8wKCGkyBhCJ5
https://dl.doubtnut.com/l/_FFSVnVMaabAC


Watch Video Solution

6. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  , in the interval [2,6].

Watch Video Solution

(x − 2)(x − 4)(x − 6)

7. Verify Rolle's theorem for the following functions in the given intervals. 

(i) f(x) =  in the interval [2,3] .  

(ii) f(x) =  in the interval [0,1].

Watch Video Solution

(x − 2)(x − 3)2

x3(x − 1)2

8. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) =  in the interval [2,3].

Watch Video Solution

(x − 2)4(x − 3)3

https://dl.doubtnut.com/l/_FFSVnVMaabAC
https://dl.doubtnut.com/l/_lsXUEPOeAKxA
https://dl.doubtnut.com/l/_ZUEBqxXXPFRp
https://dl.doubtnut.com/l/_oQ8rGFx1I4CG
https://dl.doubtnut.com/l/_NGAZaUV5vOyt


9. Verify Rolle's theorem for the following functions in the given intervals. 

f(x) sin x in the interval [ .

Watch Video Solution

0, π]

10. Verify Rolle's theorem for the following functions in the given

intervals. 

f(x) = sin 3x in the interval .

Watch Video Solution

[0, π]

11. Verify Rolle's theorem for the following functions in the given intervals.

f(x) = sinx + cos x in the interval .

Watch Video Solution

[0, π/2]

12. Verify Rolle's theorem for the following functions in the given

intervals. 

https://dl.doubtnut.com/l/_NGAZaUV5vOyt
https://dl.doubtnut.com/l/_xAIKvAoybPzM
https://dl.doubtnut.com/l/_z5A9TTWzPwyp
https://dl.doubtnut.com/l/_xiYgDDTOwIfT


 x in the interval .

Watch Video Solution

f(x) = sin2 [0, π]

13. Verify Rolle's theorem for the following functions in the given

intervals. 

f(x) =  cos x in the interval .

Watch Video Solution

ex [ − π/2, π/2]

14. Verify Rolle theorem for the function

 where `0

Watch Video Solution

f(x) = log{ }on[a, b],
x2 + ab

x(a + b)

15. Using Rolle's theorem , �nd a point on the curve 

at which the tangent is parallel to X-axis.

Watch Video Solution

y = x2, x ∈ [ − 1, 1]

https://dl.doubtnut.com/l/_xiYgDDTOwIfT
https://dl.doubtnut.com/l/_tiVtRyCBklvG
https://dl.doubtnut.com/l/_B4LHCAhvD1YI
https://dl.doubtnut.com/l/_HQNRDTwMpLiS


16. Using Rolle's theroem, �nd the point on the curve

, where the tangent is parallel to X-axis.

Watch Video Solution

y = x(x − 4), x ∈ [0, 4]

17. Verify Rolle's theorem for the function 

 in the interval  .

Watch Video Solution

f(x) = 2x3 + x2 − 4x − 2 [ − , √2]
1

2

18. It is given that for the function  given by  , 

 . Rolles theorem holds with  . Find the values of 

and  .

Watch Video Solution

f f(x) = x3 + bx2 + ax

x ∈ [1,  3] c = 2 +
1

√3
a

b

https://dl.doubtnut.com/l/_HQNRDTwMpLiS
https://dl.doubtnut.com/l/_IFQpsBEjqy7C
https://dl.doubtnut.com/l/_jle4PLak7JqG
https://dl.doubtnut.com/l/_kh6JNNHv1K9r


Exercies 5 N

1. Verify Lagrange's Mean Value theorem for the following functions in the

given intervals 

f(x) =  in the interval [0,4] .

Watch Video Solution

x2 + x − 2

2. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

f(x) =  in the interval [0,1] .

Watch Video Solution

1 + 2x − x2

3. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

f(x) =  in the interval [0,2]

Watch Video Solution

x(x + 2)2

https://dl.doubtnut.com/l/_vrAC5bdshJaI
https://dl.doubtnut.com/l/_N90djIF7GIts
https://dl.doubtnut.com/l/_JpcQszNzX9RR


4. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

f(x) = , in the interval [2,5]/

Watch Video Solution

(x − 2)(x − 3)(x − 4)

5. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

f(x) =  in the interval [0,1].

Watch Video Solution

ex

6. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

(i) f(x) = sin x in the interval .  

(ii) f(x) =  in the interval [1,e].

W t h Vid S l ti

[π/2, 5π/2]

logex

https://dl.doubtnut.com/l/_JpcQszNzX9RR
https://dl.doubtnut.com/l/_xgXzbr5eMlET
https://dl.doubtnut.com/l/_flUDMLwdrbho
https://dl.doubtnut.com/l/_W6Hp8mIEZXhQ


Watch Video Solution

7. Verify Lagrange's Mean Value theorem for the following functions in the

given intervals 

f(x) =  in the interval [2,4]

Watch Video Solution

√x2 − 4

8. Verify Lagrange's Mean Value theorem for the following functions in

the given intervals 

f(x) =  in the interval [0,1]

Watch Video Solution

tan− 1 x

9. Using Lagranges mean value theorem, �nd a point on the curve

 de�ned on the interval [2,3], where the tangent is parallel to

the chord joining the end points of the curve.

Watch Video Solution

y = √x − 2

https://dl.doubtnut.com/l/_W6Hp8mIEZXhQ
https://dl.doubtnut.com/l/_GlAoWFHMrzdI
https://dl.doubtnut.com/l/_3rYyIUq3eK2m
https://dl.doubtnut.com/l/_DYN6kbFUZnJ6


Exercies 5 O

10. Using Lagrange's Mean Value theorem , �nd the co-ordinates of a

point on the curve  at which the tangent drawn is parallel to the

line joining the points (1,1) and (3,9).

Watch Video Solution

y = x2

1. Discuss the continuity of the function 

 at x=0

A. 

B. 

C. 0

D. None of these

f(x) = {
,   x ≠ 0

1,        x = 0

|x |
x

x > 0

x < 0

https://dl.doubtnut.com/l/_DYN6kbFUZnJ6
https://dl.doubtnut.com/l/_tUuHINVm65Qn
https://dl.doubtnut.com/l/_CPr6Obt28XsA


Answer: C

Watch Video Solution

2. Prove that the function de�ned by is a continuous

function.

A. R

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

f(x) = tanx

R − {nπ, n ∈ Z}

R − { , n ∈ Z}
nπ

2

3. The function  continuous at x= 3, then a =?f(x) = {
2ax,      x ≤ 3

3x + 1, x > 3

https://dl.doubtnut.com/l/_CPr6Obt28XsA
https://dl.doubtnut.com/l/_9S7SE6fbW3DH
https://dl.doubtnut.com/l/_kIdN0AkqRBKc


A. 

B. 

C. 5

D. None of these

Answer: A

Watch Video Solution

5

3

5

2

4. The function  and f(x) =k at x=0 is

continuous at  then �nd the value of 

A. 1

B. 2

C. 3

D. None of these

Answer: B

f(x) = { + cos x, x ≠ 0
sinx

x

x = 0 k

https://dl.doubtnut.com/l/_kIdN0AkqRBKc
https://dl.doubtnut.com/l/_PQDK9sVDVxm5


Watch Video Solution

5. The function 

A. continuous at x=1

B. discontinuous at x= 1

C. continuous at x= 2

D. None of these

Answer: A

Watch Video Solution

f(x) = {
5x − 4,      0 < x ≤ 1

4x3 − 3x, 1 < x < 2

6. Show that the function  is continuous at  .

A. discontinuous at x=0

B. continuous at =x 0

f(x) = 2x − |x| x = 0

https://dl.doubtnut.com/l/_PQDK9sVDVxm5
https://dl.doubtnut.com/l/_19kIeuu3m438
https://dl.doubtnut.com/l/_P8hGFZPtMcsf


C. discontinuous at x= 1

D. None of these

Answer: B

Watch Video Solution

7. The value of 'k' for which   

continuous at x=2 is :

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

f(x) = {
kx2,      x ≥ 2

12,        x < 2

https://dl.doubtnut.com/l/_P8hGFZPtMcsf
https://dl.doubtnut.com/l/_xDEeJeHBQGiu
https://dl.doubtnut.com/l/_s0AvUJCK4JgU


8. The value of k for which   

continuous at x=0, is :

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

f(x) = {
,  x ≠ 0

k,             x = 0

1 − cos 2x

x2

9. If the function  

continuous at x= 1 then ( a, b) =?

A. (3,2)

B. (2,3)

f(x) =
⎧⎪
⎨
⎪⎩

3ax + b,    x > 1

11,             x = 1

5ax − 2b, x < 1

https://dl.doubtnut.com/l/_s0AvUJCK4JgU
https://dl.doubtnut.com/l/_NkOiZcNfuOTf


C. (1,4)

D. (4,1)

Answer: A

Watch Video Solution

10. The value of 'a' for which  

is continuous at x=0 , is

A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

f(x) = {
,    x ≠ 0

1,            x = 1

sin2 ax

x2

±1

±2

±3

https://dl.doubtnut.com/l/_NkOiZcNfuOTf
https://dl.doubtnut.com/l/_WCJv936TD3pp
https://dl.doubtnut.com/l/_U2mjHk4wCfm7


11. If  then  at  is :

A. 1

B. 3

C. -1

D. None of these

Answer: C

Watch Video Solution

y = sin− 1 
1

√1 + x2

dy

dx
x = 0

12. If , then prove that 

A. y(1-y)

B. y(1-y)

C. (1-y)

D. (1+y)

y =
x

x + 5
x = y(1 − y)
dy

dx

https://dl.doubtnut.com/l/_U2mjHk4wCfm7
https://dl.doubtnut.com/l/_m2w9JzIDa7tg


Answer: A

Watch Video Solution

13. If  , then  is  (b)  (c) not de�ned (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xy = ex−y dy

dx

1 + x

1 + logx

1 − logx

1 + logx
logx

(1 + logx)
2

1

logx

1

(log ex)
2

logx

(log ex)2

1

(log ex)2

14. If  then y = tan− 1( )
x

√a2 − x2
= ?

dy

dx

https://dl.doubtnut.com/l/_m2w9JzIDa7tg
https://dl.doubtnut.com/l/_tmjk59uspt1w
https://dl.doubtnut.com/l/_LIkAfVUAkO9H


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

√a2 − x2

1

√x2 − a2

1

√a2 + x2

1

√1 + x2

15. If  then = ?

A. -1

B. 1

C. 0

D. None of these

Answer: C

Watch Video Solution

y = tan− 1( ) + cot − 1( )
1 − x

1 + x

1 − x

1 + x

dy

dx

https://dl.doubtnut.com/l/_LIkAfVUAkO9H
https://dl.doubtnut.com/l/_juapRDA1tjAD


16. If  , then   (b)  (c) 

 (d) 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y = sin− 1( )
1 − x2

1 + x2
=

dy

dx
−

2

1 + x2

2

1 + x2

1

2 − x2

2

2 − x2

2

1 + x2

−2

1 + x2

−1

1 + x2

17. If   (b) 

  (d) 

A. 

B. 

y = √logx + √logx + √logx + ∞, then is
dy

dx

x

2y − 1
x

2y + 1

1

x(2y − 1)

1

x(1 − 2y)

x

2x − 1

y

2x − 1

https://dl.doubtnut.com/l/_juapRDA1tjAD
https://dl.doubtnut.com/l/_Bgrx2kZ2VzD9
https://dl.doubtnut.com/l/_w9blNirq3q9B


C. 

D. 

Answer: C

Watch Video Solution

(2y − 1)
1

x

1

y(2x − 1)

18. Di�erentiate  with respect to  if `-1

A. 1

B. 2

C. -1

D. 2

Answer: A

Watch Video Solution

sin− 1( )
2x

1 + x2
tan− 1( ),

2x

1 − x2

https://dl.doubtnut.com/l/_w9blNirq3q9B
https://dl.doubtnut.com/l/_qIb1Pms1wVnb


19. If  then 

A. -4

B. 

C. -11

D. 11

Answer: D

Watch Video Solution

f(x) = x2 + 7x + 10 f' (2) = ?

−
5

2

20. At which point the slope to tangent is zero for the curvey

 ?

A. (3,1)

B. (3,-1)

C. (-3 ,1)

D. (-3 ,-1)

y = x2 − 6x + 8

https://dl.doubtnut.com/l/_Cd3dJBrLu8kz
https://dl.doubtnut.com/l/_XF9QtMs0DfFV


Exercies 5 P

Answer: B

Watch Video Solution

1.  is continuose for all :

A. x

B. x except at x = 0

C. x except at x = 1

D. x except at = and x = 1

Answer: D

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

x ≠ 0,1

1, x = 0

−1, x = 0

∣∣x2 −x ∣∣

x2 −x

https://dl.doubtnut.com/l/_XF9QtMs0DfFV
https://dl.doubtnut.com/l/_UHTNiWp3BZa5


2.   

then f(x) is continuous at x=4 when

A. (0, 0)

B. (1, 1)

C. (-1, 1)

D. (1, -1)

Answer: D

Watch Video Solution

Letf(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

+ a x < 4

a + b x = 4

+ b x > 4

x− 4

|x− 4 |

x− 4

|x− 4 |

3. The points of discontinuity of the function 

are:

A. 6

f(x) =
⎧⎪
⎨
⎪⎩

3x + 1, 0 ≤ x < 2

4x − 1, 2 < x ≤ 6

5x + 2, 6 < x ≤ 10

https://dl.doubtnut.com/l/_REmmZDeKbKwz
https://dl.doubtnut.com/l/_2uAlCrfiFLU7


B. 2

C. 6, 2

D. 6, 2, 0

Answer: A

Watch Video Solution

4. If  then the value of the function at x = 0 so that

the function is continuous at x= 0 , is :

A. 1

B. 0

C. -1

D. None of these

Answer: B

Watch Video Solution

f(x) = , x ≠ 0
sin(x)

x

https://dl.doubtnut.com/l/_2uAlCrfiFLU7
https://dl.doubtnut.com/l/_ykObwrhFeStr


5. The value of  so that the function 

 is continuous, is given  (b) 6

(c) 2 (d) 4

A. 2

B. 4

C. 6

D. None of these

Answer: A

Watch Video Solution

f(0),

f(x) = (x ≠ 0)
(27 − 2x)

2
− 3

9 − 3(243 + 5x)
1 / 5

− 2

2

3

6. If  than :

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

B. f(x) is continous at x = -0 and discontinuous at a x = 1

(x) = |x| + |x − 1|,

https://dl.doubtnut.com/l/_ykObwrhFeStr
https://dl.doubtnut.com/l/_GqsOoZ9dLEAP
https://dl.doubtnut.com/l/_cMLAzqomVXl1


C. f (x) is discontinous at x = 0 and continuous at x = 1

D. None of these

Answer: A

Watch Video Solution

7. Given that  is continous

at . Find k

A. -1

B. 1

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
⎧
⎨
⎩

if − 1 ≤ x < 0

if 0 ≤ x ≤ 1

√1 +kx− √1 −kx

x

2x+ 1

x− 1

x = 0

−
1

2

1

2

https://dl.doubtnut.com/l/_cMLAzqomVXl1
https://dl.doubtnut.com/l/_N4svea0KzDO1


8. If  is continous at  

x = 0 than  = ?

A. 32

B. 16

C. 64

D. 8

Answer: A

Watch Video Solution

f(x){
,x ≥ 0

λ,            x < 0

1 − cos 8x

x2

λ

9. The function f(x)={x} , where [x] denotes the greatest integer function ,

is continuous at

A. 0

B. -1

https://dl.doubtnut.com/l/_p1XXzwmKHnCv
https://dl.doubtnut.com/l/_Rtzi34ga5qiq


C. 1

D. 

Answer: D

Watch Video Solution

1/2

10. If  ,  is continuous at  , then �nd 

A. -1

B. 0

C. 1

D. None of these

Answer: C

Watch Video Solution

f(x) =
2x + 3 sinx

3x + 2 sinx
x ≠ 0 x = 0 f(0)

https://dl.doubtnut.com/l/_Rtzi34ga5qiq
https://dl.doubtnut.com/l/_IYnxJqaFcQTG


11. If  then  is di�erentiable on

A. 

B. R - { -1, 1}

C. R - (- 1, 1 )

D. None of these

Answer: B

Watch Video Solution

f(x) = sin− 1( )
2x

1 + x2
f(x)

[ − 1, 11]

12. If  then prove that 

A. 

B. 

C. 

D. 

tan− 1{ } = α,
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2
x2 = sin 2α

−x

√1 − x4

x

√1 − x4

−x

√1 − x2

x

√1 − x2

https://dl.doubtnut.com/l/_65qpAj5CVryz
https://dl.doubtnut.com/l/_demPYvAtjq74


Answer: A

Watch Video Solution

13.  equals  

  

(b) 1 

(c)   

(d) 

A. 

B. 1

C. 

D. 

Answer: A

Watch Video Solution

[log{ex( )
3 / 4

}]
d

dx

x − 2

x + 2

(a)
x2 − 1

x2 − 4

x2 + 1

x2 − 4

ex
x2 − 1

x2 − 4

((x2 − 1)

x2 + 1

x2 − 4

ex.
x2 − 1

x2 − 4

https://dl.doubtnut.com/l/_demPYvAtjq74
https://dl.doubtnut.com/l/_I4iSO4DiTdgH


14. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = a cos3 θ, y = a sin3 θ

[1 + ( )
2
]

3 / 2
dy

dx

d2y

dx2

tan2 θ

sec2 θ

secθ

|secθ|

15. If then  =?

A. 

B. 

C. 

f(x) = tan− 1 √ , 0 ≤ x ≤
1 + sinx

1 − sinx

π

2
f' ( )

π

6

−
1

4

−
1

2

1

4

https://dl.doubtnut.com/l/_cf777ojYhdBP
https://dl.doubtnut.com/l/_gjB9I6hyKXiz


D. 

Answer: D

Watch Video Solution

1

2

16. The derivative of the function  at  is 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cot − 1{(cos 2x)1 / 2} x = π/6

(2/3)1 / 2 (1/3)1 / 2 31 / 2 61 / 2

√
2

3

√
1

3

√3

√6

https://dl.doubtnut.com/l/_gjB9I6hyKXiz
https://dl.doubtnut.com/l/_bdp3DM2uQOjs


17. If  where a, b c are contants then  

?

A. A constant

B. A function of x

C. A function of y

D. None of these

Answer: A

Watch Video Solution

y2 = ax2 + bx + c

y3 =
d2y

dx
2

18. If  and  , then prove that 

A. 0

B. 1

C. -1

x2 + y2 = t −
1

t
x4 + y4 = t2 +

1

t2

=
dy

dx

1

x3y

https://dl.doubtnut.com/l/_OUlfIA8DBBQh
https://dl.doubtnut.com/l/_D3atWZ58QIJb


D. None of these

Answer: B

Watch Video Solution

19.  is (where 

represents the rth derivative of y w.r.t. x)

A. my

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

If y1 /m = (x + √1 + x2),  then (1 + x2)y2 + xy1 yr

m2y

m2y2

https://dl.doubtnut.com/l/_D3atWZ58QIJb
https://dl.doubtnut.com/l/_9c30FNXimu2G


Exercies 5 1

20. If   

then 

A. 

B. 

C. 0

D. 1

Answer: C

Watch Video Solution

y = sin2 α + cos2(α + β) + 2 sinα sinβ cos(α + β)

= ?
d3y

dα3

sin3(α + β)

cosα

sin(α + β)

1. Prove that the function is continuous at , at 

and at .

Watch Video Solution

f(x) = 5x − 3 x = 0

x = − 3 x = 5

https://dl.doubtnut.com/l/_U81pEAxMn86g
https://dl.doubtnut.com/l/_NZALlbewbqDX


2. Examine the continuity of the function at .

Watch Video Solution

f(x) = 2x2 − 1 x = 3

3. 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|

4. Prove that the function is continuous at , where n is a

positive integer.

Watch Video Solution

f(x) = xn x = n

5. Is the function f de�ned by

continuous at 

Watch Video Solution

f(x) = {x, if x ≤ 15, if x > 1

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

https://dl.doubtnut.com/l/_4Wd1vUe9xGs6
https://dl.doubtnut.com/l/_Ond2XSvFhkDw
https://dl.doubtnut.com/l/_GvgT7s5iS9Oa
https://dl.doubtnut.com/l/_nIA9kQKfHVz2


6.  if  and  if  check continuity

of f(x) at x =2.

Watch Video Solution

f(x) = 2x + 3 x ≤ 2 f(x) = 2x − 3 x > 2

7. Find all points of discontinuity of f, where f is de�ned by`f(x)={|x|+3,

ifxlt=-3-2x , if-3

Watch Video Solution

8.   

Check continuity of f(x) at x = 0

Watch Video Solution

{
, if x ≠ 0

0, if x = 0

|x |

x

9.  Check continuity of f(x) at x = 0{
, if x < 0

−1, if x ≥ 0

x

|x |

https://dl.doubtnut.com/l/_nIA9kQKfHVz2
https://dl.doubtnut.com/l/_aTux76prtDzv
https://dl.doubtnut.com/l/_MnVxSVNsvx6E
https://dl.doubtnut.com/l/_NQ6xEg9rJXLT
https://dl.doubtnut.com/l/_XwUasMu0nfHB


Watch Video Solution

10.  Check continuity of f(x) at x = 1.

Watch Video Solution

f(x) = {
x + 1, if x ≥ 1

x2 + 1, if x < 1

11.  Check continuity of f(x) at x = 2

Watch Video Solution

f(x){
x3 − 3, if x ≤ 2

x2 + 1, if x > 2

12. 

Watch Video Solution

f(x){
x3 − 1, if x ≤ 1

x2, if x > 1

13. Is the function de�ned by

 a continuous function?

Watch Video Solution

f(x) = {x + 5, if x ≤ 1x − 5, if x > 1

https://dl.doubtnut.com/l/_XwUasMu0nfHB
https://dl.doubtnut.com/l/_88jhPnKvYDJ9
https://dl.doubtnut.com/l/_1FjuJvN0MLmU
https://dl.doubtnut.com/l/_q0ipaQcuL6m6
https://dl.doubtnut.com/l/_pcFdRfaSIRQB


Watch Video Solution

14. Discuss the continuity of the function f, where f is de�ned by`f(x)={3,

if0lt=xlt=1 4, if1

Watch Video Solution

15.  Discuss the continuity

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

2x, if x < 0

0, if 0 ≤ x ≤ 1

4x, if x > 1

16. 

Watch Video Solution

f(x)

⎧⎪
⎨
⎪⎩

−2, if x ≤ − 1

2x, if − 1 < x ≤ 1

2, if x > 1

https://dl.doubtnut.com/l/_pcFdRfaSIRQB
https://dl.doubtnut.com/l/_SVpZMovHx0NR
https://dl.doubtnut.com/l/_IcCS2LI7wgMs
https://dl.doubtnut.com/l/_lb9gP0CnHfIx


17. Find the relationship between a and b so that the function f de�ned by

is continuous at .

Watch Video Solution

f(x) = {ax + 1, if x ≤ 3bx + 3 if x > 3 x = 3

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

continuous at 

? What about continuity at ?

Watch Video Solution

λ

f(x) = {λ(x2 − 2x), if x ≤ 04x + 1, if x > 0

x = 0 x = 1

19. Show that the function  is discontinuous at all integral

points. Here  denotes the greatest integer function.

Watch Video Solution

g(x) = x − |x|

[x]

https://dl.doubtnut.com/l/_SeOo3TZseNpf
https://dl.doubtnut.com/l/_N82ZGnTo1PtU
https://dl.doubtnut.com/l/_HeaFe4muxjNb


20. Is the function de�ned by continuous at 

?

Watch Video Solution

f(x) = x2 − sinx + 5 x = π

21. Discuss the continuity of the following functions:(a)

 (b)  (c) 

Watch Video Solution

f(x) = s ∈ x + cos x f(x) = s ∈ x cos x f(x) = s ∈ x
.

cos x

22. Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.

Watch Video Solution

23. Find all points of discontinuity of f, where

f(x) = { , if x < 0x + 1, if x ≥ 0
sinx

x

https://dl.doubtnut.com/l/_8ufSn2yiNnE0
https://dl.doubtnut.com/l/_errCF9tqYITM
https://dl.doubtnut.com/l/_vMAmDngpLeT4
https://dl.doubtnut.com/l/_3gexTq061SVv


Watch Video Solution

24. Determine if f de�ned by

 is a continuous

function?

Watch Video Solution

f(x) = {x2 sin( ), if x ≠ 0, 0 if x = 0
1

x

25. 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

26. If  and , then

�nd the value of k.

Watch Video Solution

f(x) = {
whenx ≠

3 whenx =

k cos x
π− 2x

π

2
π

2

lim
x⊤ i/ 2

f(x) = f( )
π

2

https://dl.doubtnut.com/l/_3gexTq061SVv
https://dl.doubtnut.com/l/_Ju1tAZJIu6Xa
https://dl.doubtnut.com/l/_NclL1qFdLwEN
https://dl.doubtnut.com/l/_zZmE8cKie6ht
https://dl.doubtnut.com/l/_RL7TfcKZXA5x


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

indicated point in  at 

.

Watch Video Solution

f(x) = {kx2, if x ≤ 23, if x > 2 x  =  2

28. Find the value of k for which the function f(x)

 is continuous at 

Watch Video Solution

f(x) = {
kx + 1 x ≤ x

cos x x > π
x = π

29. 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 ≤ 53x − 5, if x > 5

x = 5

https://dl.doubtnut.com/l/_RL7TfcKZXA5x
https://dl.doubtnut.com/l/_jwfqQTiS3vpa
https://dl.doubtnut.com/l/_JNILX7xv9VjT


30. Find the values of a and b such that the function de�ned by `f(x)={5,

ifxlt=2a x+b , if2

Watch Video Solution

31. Show that the function de�ned by is a continuous

function.

Watch Video Solution

f(x) = cos(x2)

32. Show that the function de�ned by is a continuous

function.

Watch Video Solution

f(x) = |cos x|

33. Examine that sin  is a continuous function.

Watch Video Solution

|x|

https://dl.doubtnut.com/l/_MulerTvnjJLC
https://dl.doubtnut.com/l/_ptNr9YMLePZS
https://dl.doubtnut.com/l/_aeamysamnXyz
https://dl.doubtnut.com/l/_oQMoqUBgxYzU
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34. Find all the points of discontinuity of f de�ned by

 .

Watch Video Solution

f(x)  = |x|-|x+1∣

1. Di�erentiate the functions with respect to x

Watch Video Solution

sin(x2 + 5)

2. Di�erentiate the functions with respect to x 

Watch Video Solution

cos(sinx)

3. Di�erentiate the functions with respect to xsin(ax + b)

https://dl.doubtnut.com/l/_oQMoqUBgxYzU
https://dl.doubtnut.com/l/_cvX6UhJX6eUV
https://dl.doubtnut.com/l/_70fJ6sNQAXR0
https://dl.doubtnut.com/l/_bynE8zFOrr1v
https://dl.doubtnut.com/l/_tGws7vt32jCB


Watch Video Solution

4. Di�erentiate the function f(x) = sec  with respect to x,

Watch Video Solution

(tan √x))

5. Di�erentiate : 

Watch Video Solution

sin(ax + b)

cos(cx + d)

6. Di�erentiate the functions with respect to x

Watch Video Solution

cos x3
.

sin
2
(x5)

7. Di�erentiate the functions with respect to x

Watch Video Solution

2√cot(x2)

https://dl.doubtnut.com/l/_tGws7vt32jCB
https://dl.doubtnut.com/l/_9JPfMGGQV2Q5
https://dl.doubtnut.com/l/_soKrlAFEVfKc
https://dl.doubtnut.com/l/_M5NGkLwU0B9C
https://dl.doubtnut.com/l/_GiSxAqZlE3ga
https://dl.doubtnut.com/l/_GVosdbefv708
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8. Di�erentiate the functions with respect to x

Watch Video Solution

cos(√x)

9. Prove that the function f given by 

is not di�erentiable at 

Watch Video Solution

f(x)  =  |  x   1|,  x ∈ R

x  =  1

10. Prove that the greatest integer function de�ned by

is not di�erentiable at .

Watch Video Solution

f(x) = [x], 0 < x < 3 x = 1andx = 2

1. Find  in the following: 
dy

dx
2x + 3y = s ∈ x

https://dl.doubtnut.com/l/_GVosdbefv708
https://dl.doubtnut.com/l/_HqZTxckRDckF
https://dl.doubtnut.com/l/_QrKwhtH9Ntfm
https://dl.doubtnut.com/l/_XQrgTXM9mChD


Watch Video Solution

2. If , �nd .

Watch Video Solution

y = esin x3 dy

dx

3. Find 

Watch Video Solution

if ax + by2 = cos y
dy

dx

4. 

Watch Video Solution

If xy + y2 = tanx + y,  then find .
dy

dx

5. Find 

Watch Video Solution

if x2 + xy + y2 = 100
dy

dx

https://dl.doubtnut.com/l/_XQrgTXM9mChD
https://dl.doubtnut.com/l/_IBR34gZVLYuL
https://dl.doubtnut.com/l/_K2kwPDOvfpjf
https://dl.doubtnut.com/l/_gkRmw7Xcd15Y
https://dl.doubtnut.com/l/_58zAlfp8xHyg
https://dl.doubtnut.com/l/_VSrGalZ5SOYx


6. Di�erentiate w.r.t  

Watch Video Solution

x

x3 + x2y + xy2 + y3 = 81

7. Di�erentiate w.r.t  

Watch Video Solution

x

sin2 y + cos xy = k

8. Di�erentiate w.r.t  

Watch Video Solution

x

sin2 x + cos2 y = 1

9. Draw the graph of 

Watch Video Solution

y = sin− 1( )
2x

1 + x2

https://dl.doubtnut.com/l/_VSrGalZ5SOYx
https://dl.doubtnut.com/l/_D00h6x3nnbDc
https://dl.doubtnut.com/l/_0b8mOc0QXE84
https://dl.doubtnut.com/l/_7CKXGpNARUD6


10. 

Watch Video Solution

Find , y = tan− 1[ ], − < x <
dy

dx

3x − x3

1 − 3x2

1

√3

1

√3

11. 

Watch Video Solution

y = cos − 1( )0 < x < 1
1 − x2

1 + x2

12.  �nd dy/dx

Watch Video Solution

y = sin− 1( )0 < x < 1
1 − x2

1 + x2

13. . �nd dy/dx

Watch Video Solution

y = cos − 1( ), − 1 < x < 1
2x

1 + x2

https://dl.doubtnut.com/l/_7CKXGpNARUD6
https://dl.doubtnut.com/l/_pem7QsTimaqy
https://dl.doubtnut.com/l/_hKPJqe1jTQSe
https://dl.doubtnut.com/l/_8FjUUoI4luMG
https://dl.doubtnut.com/l/_A948TPlAhQLq
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14. 

Watch Video Solution

y = sin− 1(2x√1 − x2), − < x <
1

√2

1

√2

15. 

Watch Video Solution

y = sec− 1 , 0 < x <
1

2x2 − 1

1

√2

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

Watch Video Solution

ex

sinx

2. Evaluate: 

Watch Video Solution

∫esin ^ (( − 1)x)dx.

https://dl.doubtnut.com/l/_438nPFCOU1zX
https://dl.doubtnut.com/l/_KRKB1hRI2AFT
https://dl.doubtnut.com/l/_qLxdXpDR61vh
https://dl.doubtnut.com/l/_QlAbpC3kS6iV


3. 

Watch Video Solution

= ex
3

4. Find derivative of  w.r.t. to 

Watch Video Solution

sin(tan− 1 e−x) 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

7. Di�erentiate the following w.r.t. x:√e√x, x > 0

https://dl.doubtnut.com/l/_EZKd6hsQkS9Z
https://dl.doubtnut.com/l/_tLrK7sw4b9dR
https://dl.doubtnut.com/l/_pXMVQu2XOHcq
https://dl.doubtnut.com/l/_MCDQAZYyWqf3
https://dl.doubtnut.com/l/_HhkGINoUaIMm
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Watch Video Solution

8. 

Watch Video Solution

log(logx), x > 1

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

Watch Video Solution

, x > 0
cos x

logx

10. Find derivative of  ,  w.r.t. to 

Watch Video Solution

cos(logx + ex) x > 0 x

1.  , �nd d y/ d xcosx ⋅ cos2x ⋅ cos3x

https://dl.doubtnut.com/l/_HhkGINoUaIMm
https://dl.doubtnut.com/l/_LhkX86BTS2zK
https://dl.doubtnut.com/l/_sDkP7SA6RcCd
https://dl.doubtnut.com/l/_Y0hwn7PHyprg
https://dl.doubtnut.com/l/_yuGHBHUlBTBC


Watch Video Solution

2. Di�erentiate  with respect to 

Watch Video Solution

√
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)
x

3. Di�erentiate  with respect to x.

Watch Video Solution

(logx)
cos x

4. Find the derivative of  w.r.t. 

Watch Video Solution

xx − 2sin x x

5. Di�erentiate the functions given w.r.t. x:

Watch Video Solution

(x + 3)
2

.

x + 4
3 .
x + 5

4

https://dl.doubtnut.com/l/_yuGHBHUlBTBC
https://dl.doubtnut.com/l/_4Aphe8Ldwg0J
https://dl.doubtnut.com/l/_t2W1iJGXwzCD
https://dl.doubtnut.com/l/_BfuOK9iL3Emk
https://dl.doubtnut.com/l/_AjIeUdk2e3ox


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

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

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

Watch Video Solution

(logx)x + xlogx

8. Di�erentiate the function  with respect to x.

Watch Video Solution

(sinx)x + sin1 x

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

Watch Video Solution

xsinx + (sinx)cosx

10. Di�erentiate  with respect to  :xx cos x +
x2 + 1

x2 − 1
x

https://dl.doubtnut.com/l/_miMUaRbRfcnm
https://dl.doubtnut.com/l/_9TF8wDWXy6jN
https://dl.doubtnut.com/l/_VAlP1t2xihAf
https://dl.doubtnut.com/l/_M6skYHfkkEsk
https://dl.doubtnut.com/l/_HmmpoHM7LF6P


Watch Video Solution

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

Watch Video Solution

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

12. 

Watch Video Solution

xy + yx = 1,
dy

dx

13. If 

Watch Video Solution

yx = xy, thenf ∈ d .
dy

dx

14. If  �nd  .

Watch Video Solution

(cos x)
y

= (cos y)
x dy

dx

https://dl.doubtnut.com/l/_HmmpoHM7LF6P
https://dl.doubtnut.com/l/_OVCMuI0oq5ga
https://dl.doubtnut.com/l/_LWzpAn922axe
https://dl.doubtnut.com/l/_qL9DPq8RvbRC
https://dl.doubtnut.com/l/_GxEx9690L4Ux


15. 

Watch Video Solution

If xy = e ( x−y ) ,  then find .
dy

dx

16. Find the derivative of the function given by

 and, hence, �nd 

Watch Video Solution

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

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)

https://dl.doubtnut.com/l/_3z2VhwpGEIlp
https://dl.doubtnut.com/l/_4gQXcN7VJKMB
https://dl.doubtnut.com/l/_cKYNB5bwzvvF
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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

1. 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

2. 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, y = b cos θ

https://dl.doubtnut.com/l/_xkfKDIUYsBMg
https://dl.doubtnut.com/l/_n8gK1lLEVjoM
https://dl.doubtnut.com/l/_zrvQyLreCNT9
https://dl.doubtnut.com/l/_djjGfvheIUpX


3. 

Watch Video Solution

x = sint, y = cos2t

4. 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

5. if , then dy/dx is

Watch Video Solution

x = cosθ − cos2θ, y = sinθ − sin2θ

6. If  ,  �nd 

Watch Video Solution

x = a(θ − sin θ) y = a(1 + cos θ)
d2y

dx
2

https://dl.doubtnut.com/l/_djjGfvheIUpX
https://dl.doubtnut.com/l/_94T5Y6aVU2Mm
https://dl.doubtnut.com/l/_ciUtQJ5jx4aV
https://dl.doubtnut.com/l/_poCO0zlNT9rd


7. If  show that  at 

Watch Video Solution

x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t
= 0

dy

dx
t =

π

6

8. In the curve x= a (cos t + log tan t/2), y= a sin t. The portion of the

tangent between the point of contact and the x-axis is of length is :

Watch Video Solution

9. If  ?

Watch Video Solution

x = a secθ, y = b tan θ  then =
dy

dx

10. If  ,  , prove that 

,  and 

Watch Video Solution

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

= a(cos θ − θ sin θ)
d2x

dθ2
= a(sin θ + θ cos θ)

d2y

dθ2
=

d2y

dx2

sec3θ

a θ

https://dl.doubtnut.com/l/_Bwibc7YCmXVb
https://dl.doubtnut.com/l/_UItOgIBr7QYj
https://dl.doubtnut.com/l/_Kba0yGeZs80Z
https://dl.doubtnut.com/l/_abcbemhun7Rr
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11. 

Watch Video Solution

If x = √asin − 1t, y = √acos − 1t , a > 0 and − 1 < t < 1,  show that 
dy

dx

1. Find the second order derivatives of the functions given

Watch Video Solution

x2 + 3x + 2

2. Find the second order derivatives of the functions given. 

Watch Video Solution

x20

3.  then �nd .

Watch Video Solution

y = x ⋅ cos x
d2y

dx2

https://dl.doubtnut.com/l/_k5VW2bjiSY5p
https://dl.doubtnut.com/l/_sk4uPAClQwOi
https://dl.doubtnut.com/l/_FXFMZOlp6gNM
https://dl.doubtnut.com/l/_7mSbirSGvrcY


4. 

Watch Video Solution

logx

5. Find derivative of  w.r.t. to 

Watch Video Solution

x3 logx x

6.  then �nd .

Watch Video Solution

y = exsin5x
d2y

dx
2

7. Find second order derivative of 

Watch Video Solution

e6x cos 3x

https://dl.doubtnut.com/l/_7mSbirSGvrcY
https://dl.doubtnut.com/l/_XTuWGa8xJsAr
https://dl.doubtnut.com/l/_41Eld28hVVZS
https://dl.doubtnut.com/l/_azbFkehRNcyO
https://dl.doubtnut.com/l/_ZMaQkbZNsmEg


8.  then �nd .

Watch Video Solution

y = tan− 1x
d2y

dx
2

9. di�erentiate: log(logx)

Watch Video Solution

10. Find the second derivative of  is

Watch Video Solution

sin(logx)

11. If , prove that 

Watch Video Solution

y = 5 cos x − 3s ∈ x + y = 0
d2y

dx2

12. If  , �nd  in terms of  alone.y = cos − 1 x
d2y

dx2
y

https://dl.doubtnut.com/l/_HAQqafUIyKpL
https://dl.doubtnut.com/l/_ILjIMd9ZADzu
https://dl.doubtnut.com/l/_N3IstJfConCV
https://dl.doubtnut.com/l/_AiBx5Ncbz5YI
https://dl.doubtnut.com/l/_5G1P2HNdiK58


Watch Video Solution

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

dx
2

dy

dx

15. If  , show that  .

Watch Video Solution

y = 500 e7x + 600 e− 7x = 49 y
d2y

dx2

16. 

Watch Video Solution

If ey(x + 1) = 1,  show that = ( )
2

.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_5G1P2HNdiK58
https://dl.doubtnut.com/l/_bGDVnRBBny8K
https://dl.doubtnut.com/l/_eDeHW60lu2BZ
https://dl.doubtnut.com/l/_8rdGhrVrTs7O
https://dl.doubtnut.com/l/_9vAQ9gvuFpDe
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17. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

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

1. Verify Rolles 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 one of the following

functions:  for  (ii)  for  Can

you say something about the converse of Rolle's Theorem from these

functions?

Watch Video Solution

f(x) = [x] x ∈ [5,  9] f(x) = [x] x ∈ [ − 2,  2]

https://dl.doubtnut.com/l/_WSEzb4FsYx4w
https://dl.doubtnut.com/l/_wnzeScePvLmD
https://dl.doubtnut.com/l/_taQ1TO21whk4
https://dl.doubtnut.com/l/_Ispy0PvE7Qyl


3. If  is di�erentiable function and if  does not vanish

anywhere, then prove that 

Watch Video Solution

f : [ − 5, 5]
→
R f ′ (x)

f( − 5) ≠ f(5).

4. Verify Mean Value Theorem, if in the interval [a,

b], where . Find all for which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

a = 1andb = 3 c ∈ (1, 3) f ′ (c) = 0

5. Verify Mean Value Theorem, if in the interval [a,

b], where . Find all for which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

a = 1andb = 3 c ∈ (1, 3) f ′ (c) = 0

6. Examine the applicability of Mean Value Theorem for all three functions

given below

(i)   f(x) = [x],        x ∈ [5, 9]

https://dl.doubtnut.com/l/_Ispy0PvE7Qyl
https://dl.doubtnut.com/l/_a1Jt5vLxJwNA
https://dl.doubtnut.com/l/_gy1Jlt6mHbj9
https://dl.doubtnut.com/l/_RI2Yhyy3xzIi


Miscellaneous Exercise

(ii)   

(iii) 

Watch Video Solution

f(x) = [x],                   x ∈ [ − 2, 2]

f(x) = 1 − x2,               x ∈ [1, 2]

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

Watch Video Solution

(3x2 − 9x + 5)
9

2. Di�erentiate w.r.t. x the function

Watch Video Solution

sin3 x + cos6 x

3.  then �nd .

Watch Video Solution

y = (5x)3 cos 2x dy

dx

https://dl.doubtnut.com/l/_RI2Yhyy3xzIi
https://dl.doubtnut.com/l/_DbAUiQQgSGht
https://dl.doubtnut.com/l/_GiopPgT1Tln0
https://dl.doubtnut.com/l/_bAzRsoI4kzod


4. 

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

5. Di�erentiate w.r.t. x the function `(cos^(-1)x/2)/(sqrt(2x+7)),-2

Watch Video Solution

6. Prove that:

Watch Video Solution

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

√1 + sinx − √1 − sinx

x

2

π

4

7. 

Watch Video Solution

(logx)logx, x > 1

https://dl.doubtnut.com/l/_RPNAJmUF58Fa
https://dl.doubtnut.com/l/_bv2lfT82FcoP
https://dl.doubtnut.com/l/_fI7ERbsdD1tV
https://dl.doubtnut.com/l/_lB1rEuAa0KSG


8. Di�erentiate w.r.t. x the function

 , for some constant a and b.

Watch Video Solution

cos  (a  cos  x  +  b  s ∈  x)

9. If `y=(sinx-cosx)^(sinx-cosx),pi/4

Watch Video Solution

10. Di�erentiate w.r.t. x the function for some �xed 

.

Watch Video Solution

xx + xa + ax + aa,

a > 0andx > 0

11. Di�erentiate  with respect to  :

Watch Video Solution

xx ^ (2 − 3) + (x − 3)x ^ 2 x

https://dl.doubtnut.com/l/_BPdc5WLoZy4l
https://dl.doubtnut.com/l/_4apukSxH9Ybv
https://dl.doubtnut.com/l/_TtmNa34vw0IF
https://dl.doubtnut.com/l/_S92QiWaFphIe
https://dl.doubtnut.com/l/_yhpb9uTu0DoY


12. Find if 

Watch Video Solution

,
dy

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

13. If  , �nd  in each of the following

cases: (i)  (ii) 

Watch Video Solution

y = sin− 1 x + sin− 1 √1 − x2 dy

dx

x ∈ (0,  1) x ∈ ( − 1,  0)

14. 

Watch Video Solution

If x√1 + y + y√1 + x = 0,  prove that = − .
dy

dx

1

(x + 1)2

15.  for some  prove that 

 is a constant or independent of a and b.

Watch Video Solution

If (x − a)2 + (y − b)2 = c2, c > 0,

[1 + ( )
2
]

dy

dx

3
2

d2y

dx2

https://dl.doubtnut.com/l/_yhpb9uTu0DoY
https://dl.doubtnut.com/l/_qEgQzrHya8y5
https://dl.doubtnut.com/l/_0XeWnrFdbO1K
https://dl.doubtnut.com/l/_DauyjwqZBQ9Q


16. 

Watch Video Solution

If cos y = x cos(a + y),  with cos a ≠ ± 1,  prove that =
dy

dx

cos2(a

sin

17. If  and , �nd 

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)
d2y

dx
2

18. If  , show that  exists for all real  and �nd it.

Watch Video Solution

f(x) = |x|
3

f(x) x

19. Using mathematical induction prove that  for all

positive integers n.

Watch Video Solution

(xn) = nxn− 1d

dx

https://dl.doubtnut.com/l/_DauyjwqZBQ9Q
https://dl.doubtnut.com/l/_ICwPQWo3h0wj
https://dl.doubtnut.com/l/_TezsjF3P9Pai
https://dl.doubtnut.com/l/_qhelhEiqsQn8
https://dl.doubtnut.com/l/_FG422QqHCLGt


20. Using the fact that and

the di�erentiation, obtain the sum formula for cosines.

Watch Video Solution

s ∈ (A + B) = s ∈ A cosB + cosAs ∈ B

21. Does there exist a function which is continuous everywhere but not

di�erentiable at exactly two points? Justify your answer.

Watch Video Solution

22. If  , prove that 

 .

Watch Video Solution

y = |f(x)g(x)h(x)lmnabc|

= ∣∣f ′ (x)g ′ (x)h ′ (x)lmnabc∣∣
dy

dx

https://dl.doubtnut.com/l/_FG422QqHCLGt
https://dl.doubtnut.com/l/_fnQYKkiZCs6b
https://dl.doubtnut.com/l/_p1eXqk9dP2jt
https://dl.doubtnut.com/l/_HJZCOrTLvN6c


23. 

Watch Video Solution

If y = ea cos − 1 x, − 1 ≤ x ≤ 1,  show that (1 − x2) − x − a2y =
d2y

dx
2

dy

dx

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

