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Continuity and di�erentiablity

Exercise

1. If the function f is de�ned by

 and f isf(x) = {
3 x ≠ 0

a + 1 x = 0

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


continuous at x = 0, then value of a is :

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

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


2. If the function f(x) =  is

continuous at x=0, then k=

A. 1

B. 2

C. 3

D. 4

Answer: D

View Text Solution

[
(sin 3 ) x ≠ 0

k x = 0
]

x
x

https://dl.doubtnut.com/l/_oRh5zv2NdbWf
https://dl.doubtnut.com/l/_y2m1ieWcOWcM


3. Find k, if f(x) =

is continuous

at x=3,

A. 6

B. 0

C. 2

D. 1

Answer: A

Watch Video Solution

[(x2 − 9), x ≠ 3], [k, x = 3]]

https://dl.doubtnut.com/l/_y2m1ieWcOWcM


4. The derivative of 

A. 

B. 2x

C. x

D. 

Answer: B

Watch Video Solution

e2 logx

e2 logx

x2

https://dl.doubtnut.com/l/_FFYCiw5zCPYy


5. 

A. 

B. 

C. 

D. 21

Answer: A

Watch Video Solution

(7x + 5)3d

dx

[21(7x + 5)2]

[3(7x + 5)2]

[7(7x + 5)2]

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


6. 

A. 1

B. 

C. 0

D. x

Answer: C

Watch Video Solution

[ (sin− 1 x + cos − 1 x)]
d

dx

π

2

https://dl.doubtnut.com/l/_3Vj7R9lLQkXL


7. 

A. 1/

B. 1/

C. 3/

D. 3/

Answer: C

Watch Video Solution

[√3x + 4]
d

dx

2[√3x + 4]

[√3x + 4]

2[√3x + 4]

[√3x + 4]

https://dl.doubtnut.com/l/_116WbLWQ8bkr


8. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( x□)
d

dx

1

3

x31

3

− x32

3

x
1

6

x2

https://dl.doubtnut.com/l/_DnmcZ6uFoTPw


9. Fill in the blanks :  = ______

Watch Video Solution

|3x + 4|
d

dx

10. Fill in the blanks: `d/dx{sin^(-1)x^2} =

__________.

Watch Video Solution

11. Fill in the blanks : =_______

Watch Video Solution

[√4x + 5]
d

dx

https://dl.doubtnut.com/l/_vr3qA4QL9tus
https://dl.doubtnut.com/l/_I0aIJDHhftra
https://dl.doubtnut.com/l/_pbluCMWEyTLx


12. Fill in the blanks : 

=_______

Watch Video Solution

[cos − 1(sinx)]
d

dx

13. Fill in the blanks : 

=________

Watch Video Solution

[sin− 1 ⋅ ]
d

dx

2x

x2 + 1

https://dl.doubtnut.com/l/_pbluCMWEyTLx
https://dl.doubtnut.com/l/_JKdM9MGEx5wV
https://dl.doubtnut.com/l/_BvHw7EW7xrSB


14. State True/False : the derivative of  is 

Watch Video Solution

[ee
x

[ee
x

15. State True/False : the derivative of `[

e^{log(4x+3)} is 4

Watch Video Solution

https://dl.doubtnut.com/l/_2xMMGnG3bdcG
https://dl.doubtnut.com/l/_z472IhXZXpqu


16. State True/False : the derivative of

 is 

Watch Video Solution

[sin− 1 x + cos − 1 x]
π

2

17. If  and 

 �nd (theta =

pi/2)`

Watch Video Solution

[x = a{θ − sin(θ)]

[y = a{1 − cos(θ)] [d2 at
y

dx2

https://dl.doubtnut.com/l/_I185jv8Q4HsL
https://dl.doubtnut.com/l/_XrFIVnhUUUg4


18. Verify Lagrange's Mean value Theorem for

the function  in the

interval [2,4]

Watch Video Solution

[f(x) = √x2 − 4]

19. Di�erentiate y with respect to x, where

Watch Video Solution

[y = ]
tan− 1{√1 + sinx + √1 − sinx}

√1 + sinx − √1 − sinx

https://dl.doubtnut.com/l/_prd1MHGDVVcI
https://dl.doubtnut.com/l/_6hN6gG6W9MlX


20. �nd [ sin^-1 {5x + 12 (sqrt(1- x^2)}

/ 13]`

Watch Video Solution

, if
dy

dx

21. Di�erentiate  W.r.t 

Watch Video Solution

[tan− 1{2 }]
x

1 − x2

[sin− 1{2 }]
x

1 + x2

22. Di�erentiate  w.r.t X.[(logx)x + x(logx)]

https://dl.doubtnut.com/l/_iCOR4aQlVpGp
https://dl.doubtnut.com/l/_PaAhr7wmDIRG
https://dl.doubtnut.com/l/_u7nW8OPsmS6j


Watch Video Solution

23. IF f(x) =  �nd'(0).

Watch Video Solution

[ ]
2 + 3x

]
3 + x

1 + x

24. If , prove that 

.

Watch Video Solution

y = {x + √x2 + a2)
n

=
dy

dx

ny

√x2 + a2

https://dl.doubtnut.com/l/_u7nW8OPsmS6j
https://dl.doubtnut.com/l/_4YB60LyiU8cR
https://dl.doubtnut.com/l/_nP88Pc5o0YNq
https://dl.doubtnut.com/l/_RvaBE2ymbXtn


25. IF  and 

�nd dy/dx.

Watch Video Solution

[x = a{ ]
1 + t2

1 − t2
[y = 2 ]

t

1 − t2

26. If x= 3 sin t - sin 3t, y = 3 cos t - cos 3t, �nd

 at 

Watch Video Solution

d2 y

dx
2

t =
π

3

27. Di�erentiate  w.r.t X.[xtan x + √x2 + ]
1

x

https://dl.doubtnut.com/l/_RvaBE2ymbXtn
https://dl.doubtnut.com/l/_myfdvBkXaBtT
https://dl.doubtnut.com/l/_63waQbvDPrlR


Watch Video Solution

28. IF  , show that 

Watch Video Solution

y = xx

[(d2 ) − ( )
2

− = 0]
y

dx
2

1

y

dy

dx

y

x

29. x= a sin 2t(1 + cos2t) and y = b cos 2t(1- cos

2t) , show that .

Watch Video Solution

[( )
t=

= ]
dy

dx π

4

b

a

https://dl.doubtnut.com/l/_63waQbvDPrlR
https://dl.doubtnut.com/l/_XQuE89iLwWej
https://dl.doubtnut.com/l/_J2FVN22CKWDG
https://dl.doubtnut.com/l/_EKM32xX0EHZr


30. Verify Lagrange's mean value theorem for

the following function :

 for [4,6]

Watch Video Solution

[f(x) = x2 + 2x + 3]

31. f(x) = [(1-sin^3x)/(3cos^2x) ,if x< pi/2], [a, if

(x= pi/2) if f(x) be a] , [{b(1- sinx) /(pi - 2x)^2 , if

x> pi/2]] (pi/2)`

�nd a and b.

Watch Video Solution

cont ∈ uousfunctionatx =

https://dl.doubtnut.com/l/_EKM32xX0EHZr
https://dl.doubtnut.com/l/_YFq5thX9Ya1e


32. IF 

�nd dy/dx

Watch Video Solution

[y{√x2 + 1 − log{ + √1 + }]
1

x

1

x2

33. IF  ,show that 

Watch Video Solution

y = [log(x + √1 + x2)]
2

(1 + x2) + x( ) = 0
d2y

dx2

dy

dx

34. Di�.  w.r.t. x.[xsin x + (sinx)
cos x]

https://dl.doubtnut.com/l/_L6jCpe6Nkw56
https://dl.doubtnut.com/l/_cYSAa1xySAmw
https://dl.doubtnut.com/l/_H2lP0vipGVFg


Watch Video Solution

35. IF  then

show that , dy/dx = (x+y) /(x- y)

Watch Video Solution

[log(x2 + y2) = 2 tan− 1( )]
y

x

36. IF  show that : 

Watch Video Solution

[y = ]
sin− 1

√1 − x2

[(1 − x2)(d2 ) − 3x( ) − y = 0]
y

dx2

dy

dx

https://dl.doubtnut.com/l/_H2lP0vipGVFg
https://dl.doubtnut.com/l/_S2Lr2Jvql6Ym
https://dl.doubtnut.com/l/_kN9caq566RSu


37. If  , then show

that  .

Watch Video Solution

y = ea sin − 1 x [ − 1 ≤ x ≤ 1]

(1 − x2) − x − a2y = 0
d2y

dx
2

dy

dx

38. IF , prove that dy/dx =

y/x.

Watch Video Solution

[xpyq = (x + y)
p+q]

https://dl.doubtnut.com/l/_KHom7rzDaRMC
https://dl.doubtnut.com/l/_8PCNC9ck84Pa


39. Di�erentiate

 w.r.t.x

Watch Video Solution

tan− 1{ }
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

40. If  �nd dy/dx,

Watch Video Solution

[(cos x)y = (cos y)x]

https://dl.doubtnut.com/l/_KGQav5gXQgef
https://dl.doubtnut.com/l/_a0dQzsjqocW7


41. Di�erentiate the following with respect to

x: 

Watch Video Solution

[ ]
sin− 1{2x+ 13x}

1 + (36)
x

42. IF [(x^2 +1)^2

d^2y/dx^2+2x (x^2 + 1)dy/dx=2]`

Watch Video Solution

[y = (tan− 1 x)
2
, showtˆ

https://dl.doubtnut.com/l/_lEYXNpduASxl
https://dl.doubtnut.com/l/_zK8obuKOBUeW


43. Di�erentiate  with

respect to 

Watch Video Solution

[tan− 1{ }]
√1 − x2

x

[cos − 1{2x√1 − x2}]

44. If x cos (a + y)=cos y then prove that

. Hence show that 

.

Watch Video Solution

[ = ]
dy

dx

cos2(a + y)

sina

[sina(d2 ) + sin 2(a + y) = 0]
y

dx2

dy

dx

https://dl.doubtnut.com/l/_Im8LSLnOyXkn
https://dl.doubtnut.com/l/_TOkEdxghH04h

