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CONTINUITY AND DIFFERENTIABILITY

Part I Sample Questions

1. Examine the continuity of the following functions at gives points 

Watch Video Solution

f(x) = x2  at x = − 25

2. Examine the continuity of the following functions at gives points 

W t h Vid S l ti

f(x) = |x − 5|  at x = 5

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_u1aM7ijMCsJt
https://dl.doubtnut.com/l/_4guC5kFNH7tE


Watch Video Solution

3. Discuss the continuity of the function 

.

Watch Video Solution

f(x) = {
, if x ≠ − 2

−5,         if x = − 2
 at x = − 2

x2 −x− 6

x+ 2

4. Discuss the continuity of the function 

.

Watch Video Solution

f(x) = {
, if x ≠ 0

0, if x = 0
 at x = 0

|x |

x

5. Show that the function f(x) given by 

 is continuous at x =0

Watch Video Solution

f(x) = {
x  sin ,  if x ≠ 0

0  ,             if x = 0

1
x

https://dl.doubtnut.com/l/_4guC5kFNH7tE
https://dl.doubtnut.com/l/_6Zen5OOfcstS
https://dl.doubtnut.com/l/_6PMUcgJEKZLL
https://dl.doubtnut.com/l/_JMvp8LKnYtFp
https://dl.doubtnut.com/l/_rHNbiCMBmQyV


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

by  is contunuous at x=3.

Watch Video Solution

f(x) = {
ax + 1  , if x ≤ 3

bx + 3  , if x > 3

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

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3,  if x ≤ − 3

−2x,  if − 3 < x < 3

6x + 2,  if x ≥ 3

8. Discuss the continuity of the function f, where f is de�ned by 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2, ifx ≤ − 1

2x, if − 1 < x ≤ 1

2,  if x > 1

https://dl.doubtnut.com/l/_rHNbiCMBmQyV
https://dl.doubtnut.com/l/_xfZZkpApundM
https://dl.doubtnut.com/l/_61BHRiM3s8WR


Part I Question For Practice 1 Mark

9. Discuss the continuity of sine function.

Watch Video Solution

10. Discuss the continuity of  at .

Watch Video Solution

f(x) = |sinx + cos x| x = π

1. Examine the continuity of the following function at the given point : 

Watch Video Solution

f(x) = 5x − 3  at x = − 3

https://dl.doubtnut.com/l/_shZceIbG2V3D
https://dl.doubtnut.com/l/_8djeBT9fnjmG
https://dl.doubtnut.com/l/_9706eZwR6flS


2. Examine the continuity of the following function at the given point :

Watch Video Solution

f(x) = x2 + 5  at x = − 1

3. Examine the continuity of the following function at the given point :

Watch Video Solution

f(x) = x2 + 3x + 4  at x = 1

4. Is the function f de�ned by  continuous at

x=0, at x=1 and at x=2 ?

Watch Video Solution

f(x) = {
x, if x ≤ 1

5, if x > 1

https://dl.doubtnut.com/l/_fJKIxUR2oZjz
https://dl.doubtnut.com/l/_CVdlWrHTZ3ku
https://dl.doubtnut.com/l/_M4qHvEMqb1Cd


5. Examine the following functions for continuity 

Watch Video Solution

f(x) = , x ≠ 5
1

x − 5

6. Examine the following functions for continuity 

Watch Video Solution

f(x) = , x ∈ R
1

x + 3

7. Examine the following functions for continuity 

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

https://dl.doubtnut.com/l/_QkX2ruWPBhAs
https://dl.doubtnut.com/l/_yjskrtg3Onyr
https://dl.doubtnut.com/l/_9dshqNJsqkhC


Part I Question For Practice 4 Mark

8. Examine the following functions for continuity 

Watch Video Solution

f(x) = x − 5

1. Show that the function  is continuous at .

Watch Video Solution

f(x) = 2x − |x| x = 0

2. Let  �nd the point of

discontinuity, (if any) of this function on [-1,1]

Watch Video Solution

f(x) = x − ∣∣x − x2∣∣, x ∈ [ − 1, 1]

https://dl.doubtnut.com/l/_MFoVYgBVYM57
https://dl.doubtnut.com/l/_uFULahmvwWRf
https://dl.doubtnut.com/l/_WpCHEVfhQgUK


3. Show that the function 

  

is continuous at .

Watch Video Solution

f(x) = {
+ cos x, if x ≠ 0

2,                    if x = 0

sin x

x

x = 0

4. Discuss the continuity of the following function at .  

Watch Video Solution

x = 0

f(x) = {
, if x ≠ 0

0,                if x = 0

x4 + 2x3 +x2

tan − 1 x

5. If . Then, �nd value of , so that

f(x) becomes continuous at .

Watch Video Solution

f(x) = , x ≠
√2 cos x − 1

cot x − 1

π

4
f( )

π

4

x =
π

4

https://dl.doubtnut.com/l/_B4F60DLBn3CC
https://dl.doubtnut.com/l/_jYezacGJHFcM
https://dl.doubtnut.com/l/_jyIce3lrESwr


6. Show that the function de�ned by  is discontinuous

at all integral points. 

Here, [x] denotes the greatest integer less than or equal to x.

Watch Video Solution

g(x) = x − [x]

7. Determine f(0) so that the function f(x) de�ned by

 becomes continuous at .

Watch Video Solution

f(x) =
(4x − 1)

3

sin log(1 + )x

4
x2

3

x = 0

8. Examine the continuity of a function 

 at .

Watch Video Solution

f(x) = {
|x|cos ,  if x ≠ 0

0,             if x = 0

1
x x = 0

https://dl.doubtnut.com/l/_sfmw0kt6H1Bl
https://dl.doubtnut.com/l/_eEjYMR6d4Sza
https://dl.doubtnut.com/l/_5iC1mw07thsz


9. Show that the function  is

discontinuous at .

Watch Video Solution

f(x) = {
, when x ≠ 0

0,          when x = 0

e1 /x − 1

e1 /x + 1

x = 0

10. For what value of  is the function 

 continuous at x=0 ?  

What about continuity at x=1 ?

Watch Video Solution

λ

f(x) = {
λ(x2 − 2x), if x ≤ 0

4x + 1,         if x > 0

11. Find the value of k, so that the function de�ned by

 is continuous at .

Watch Video Solution

f(x) = {
kx + 1,  if x ≤ π

cos x,      if x > π
x = π

https://dl.doubtnut.com/l/_USptvHFsqHCH
https://dl.doubtnut.com/l/_mN1B5ooe05zb
https://dl.doubtnut.com/l/_WbREr7GUgoKB


12. For what value of k, the function 

 is continuous at x=0 ?

Watch Video Solution

f(x) = {
, if x ≠ 0

k,        if x = 0

tan 2x
x

13. For what value of k the following function is continuous at  ?  

Watch Video Solution

x = 0

f(x) = {
, x ≠ 0

k,            x = 0

1 − cos 4x

8x2

14. Find the value of a, so that the function f(x) is de�ned by 

 may be continuous at x=0.

Watch Video Solution

f(x) = {
, x ≠ 0

1,         x = 0

sin2 ax

x2

https://dl.doubtnut.com/l/_RI3TSJC3y0yd
https://dl.doubtnut.com/l/_NgiZLpJJsWPA
https://dl.doubtnut.com/l/_tCmHuGpQawbk


15. Show that the function 

 is continuous at x=a.

View Text Solution

f(x) = {
|x − a| , if x ≠ a

0,                     if x = a

sin ( 1 )

x−a

16. A car driver is driving a car on the dangerous path given by

.  

Find the dangerous point (point of discontinuity) on the path.

Whether the driver should pass that point or not ? Justify your answer.

View Text Solution

f(x) = {
,   if x ≠ 1

m − 1,  if x = 1
m ∈ N

1 −xm

1 −x

17. For what value of k, the function 

 is continuous at x=0 ?

Watch Video Solution

f(x) = {
, x ≠ 0

k,      x = 0

sin 2x
x

https://dl.doubtnut.com/l/_wkjhmML65KWD
https://dl.doubtnut.com/l/_40v2ujDnovfC
https://dl.doubtnut.com/l/_yP7DZd6JzFdU


18. Find the value of k for which

 is continuous at x = 0

Watch Video Solution

f(x) =
⎧
⎨
⎩

,  if − 1 ≤ x < 0

     ,          if  0 ≤ x < 1

√1 +kx− √1 −kx

x

2x+ 1

x− 1

19. �nd the value of k, so that the function 

 is continuous at x=2.

Watch Video Solution

f(x) = {
, if x ≠ 2

k,             if x = 2

2x+ 2 − 16

4x − 16

20. Find the values of a and b such that the function f de�ned by

 

continuous function at .

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

+ a, if x < 4

a + b,          if x = 4  is a

+ b, if x > 4

x− 4

|x− 4 |

x− 4

|x− 4 |

x = 4

https://dl.doubtnut.com/l/_VOymZL2Mfn4j
https://dl.doubtnut.com/l/_dyxfyPNF9cu3
https://dl.doubtnut.com/l/_3kG9fOLQm5Mq


21. Discuss the continmuity of function f de�ned by 

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

− x,   if 0 ≤ x ≤

1,           if x =

− x,  if < x ≤ 1

1
2

1
2

1
2

3
2

1
2

22. Discuss the continuity of the function .

Watch Video Solution

f(x) = sinx − cos x

23. Given, . Find the points of discontinuity of

composite function .

Watch Video Solution

f(x) =
1

x − 1

y = f{f(x)}

24. Examine that  is a continuous function.sin|x|

https://dl.doubtnut.com/l/_zE0KHr5a7rac
https://dl.doubtnut.com/l/_ip86u9UTutJg
https://dl.doubtnut.com/l/_c5ZTgWX1GIGv
https://dl.doubtnut.com/l/_0sg2SRUJd9iO


Part Ii Sample Question

Watch Video Solution

25. Show that the function f de�ned by , where

x is any real number is a continuous function.

Watch Video Solution

f(x) = |1 − x + |x ∣ ∣

26. Show that tangent function is continuous in their domain

Watch Video Solution

1. Discuss the di�erentiability of 

Watch Video Solution

f(x) = x2  at x = 1

https://dl.doubtnut.com/l/_0sg2SRUJd9iO
https://dl.doubtnut.com/l/_dRwpUnuR0VDo
https://dl.doubtnut.com/l/_dNmyRFdKPuVn
https://dl.doubtnut.com/l/_CgEkYXCZ1QHj
https://dl.doubtnut.com/l/_seLd6CG15JmR


2. Prove that  is not di�eretiable at 

Watch Video Solution

f(x) = |x| x = 0

3. Examine the following function f(x) for continuity at  and

di�erentiability at ,  

Watch Video Solution

x = 1

x = 2

f(x) =
⎧⎪
⎨
⎪⎩

5x − 4,  if 0 < x < 1

4x2 − 3x, if 1 ≤ x < 2

3x + 4, if x ≥ 2

4. Di�erentiate  from de�nition.

Watch Video Solution

1

√x

5. Di�erentiate  from de�nition

Watch Video Solution

ex
2

https://dl.doubtnut.com/l/_seLd6CG15JmR
https://dl.doubtnut.com/l/_4rqL8IT6k6kq
https://dl.doubtnut.com/l/_PzcBAfSieCDk
https://dl.doubtnut.com/l/_9jGetPPkOw4B


6. Find the derivative of .

Watch Video Solution

(x2 + cos x)

7. If , then �nd .

Watch Video Solution

y = (2 + 3 sinx)(3 − 2 cos x)
dy

dx

8. Di�erentiate  w.r.t. x.

Watch Video Solution

secx − 1

secx + 1

9. Di�erentiate  w.r.t. x.

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_9jGetPPkOw4B
https://dl.doubtnut.com/l/_pS9gaM1OPsSU
https://dl.doubtnut.com/l/_wZjaciFzUmkI
https://dl.doubtnut.com/l/_OjvYgtRbZK2V
https://dl.doubtnut.com/l/_8Kiitg8XLhlV
https://dl.doubtnut.com/l/_4uPW1BXPIzMg


Part Ii Question For Practice 1 Mark

10. Di�erentiate  w.r.t. x.

Watch Video Solution

sin 5x ⋅ cos 7x

11. Di�erentiate  w.r.t. x.

Watch Video Solution

2√cos(x2)

1. Di�erentiate the following functions : 

Watch Video Solution

tan(x2 + 5)

2. Di�erentiate the following functions : 

tan(sinx)

https://dl.doubtnut.com/l/_4uPW1BXPIzMg
https://dl.doubtnut.com/l/_Je6NpcaWCV6j
https://dl.doubtnut.com/l/_AMNANnSXkaD4
https://dl.doubtnut.com/l/_TMt2FHb2FrPQ


Watch Video Solution

3. Di�erentiate the following functions : 

Watch Video Solution

cosec (√x2 + 2)

4. Di�erentiate the following functions : 

Watch Video Solution

sec( )
5

x

5. If , then �nd 

Watch Video Solution

f(x) = |cos x| f'( )
3π

4

https://dl.doubtnut.com/l/_TMt2FHb2FrPQ
https://dl.doubtnut.com/l/_gu2FWcCjNTU0
https://dl.doubtnut.com/l/_vuGquflpFGig
https://dl.doubtnut.com/l/_4c7UlSUDqZzB


6. If , then �nd 

Watch Video Solution

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

dx

7. Prove that the function f gives by  is not

di�erentiable at .

Watch Video Solution

f(x) = |x − 1|x ∈ R

x = 1

8. Show that the function   

 is not di�erentiable at the points  and .

Watch Video Solution

f(x) = |x − 1| + |x + 1|

∀x ∈ R x = − 1 x = 1

9. A function f(x) is de�ned as follows : 

  f(x) = {
x2sin , if x ≠ 0

0,           if x = 0

1
x

https://dl.doubtnut.com/l/_OrNMvL4oZncO
https://dl.doubtnut.com/l/_S2l4txq2Xy1u
https://dl.doubtnut.com/l/_y74wK5XhTMXV
https://dl.doubtnut.com/l/_tisphK3fQD5g


show that f(x) is di�erentiable at x=0.

Watch Video Solution

10. Let . Discuss the derivability of  at 

.

Watch Video Solution

f(x) = x|x|, ∀x ∈ R f(x)

x = 0

11. Examine the di�erentiability of the function f de�ned by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3, if − 3 ≤ x < − 2

x + 1, if − 2 ≤ x < 0

x + 2, if 0 ≤ x ≤ 1

12. Discuss the continuity and di�erentiability of function

 in the interval (-1,2).

W t h Vid S l ti

f(x) = |x| + |x − 1|

https://dl.doubtnut.com/l/_tisphK3fQD5g
https://dl.doubtnut.com/l/_D6IV4iUEeLwK
https://dl.doubtnut.com/l/_oLGjmsu2Ar8r
https://dl.doubtnut.com/l/_YULmrrezaxQv


Watch Video Solution

13. Prove that the greatest interger function de�ned by

 is not di�erentiable at .

Watch Video Solution

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

14. If  then �nd f ' 

Watch Video Solution

f(x) = |cos x − sinx| ( )
π

6

15. Di�erentiate  w.r.t. x.

Watch Video Solution

√tan √x

16. Di�erentiate  w.r.t.x.

Watch Video Solution

cos x3 ⋅ sin2(x5)

https://dl.doubtnut.com/l/_YULmrrezaxQv
https://dl.doubtnut.com/l/_jLsEM4qd2V4j
https://dl.doubtnut.com/l/_CPp8XYMt7l3R
https://dl.doubtnut.com/l/_vkwkTWxzXywo
https://dl.doubtnut.com/l/_7n2amwxxuDxG


17. If , then �nd .

Watch Video Solution

y = sin[√sin √x]
dy

dx

18. If , then �nd the value of  at .

Watch Video Solution

y = x tanx + secx
dy

dx
x =

π

4

19. If  then �nd 

Watch Video Solution

y = sin3 √ax2 + bx + c
dy

dx

20. If , then prove that 

Watch Video Solution

y = [x + √x2 + a2]
n

=
dy

dx

ny

√x2 + a2

https://dl.doubtnut.com/l/_7n2amwxxuDxG
https://dl.doubtnut.com/l/_E5VY7va3uwK2
https://dl.doubtnut.com/l/_J4HjzwnU338o
https://dl.doubtnut.com/l/_5yOkghf9sOUW
https://dl.doubtnut.com/l/_b7Y4BEoWdudG


21. If , then show that 

Watch Video Solution

y = √
1 − sin 2x

1 + sin 2x

+ sec2( − x) = 0, x ∈ [0, ]
dy

dx

π

4

π

4

22. Prove that , then 

Watch Video Solution

y = tan(x + y) =
dy

dx

1 + y2

−y2

23. Di�erentiate from de�nition 

Watch Video Solution

(x2 + 3x + 5)

24. Di�erentiate from de�nition 

esin x

https://dl.doubtnut.com/l/_5mjZglHQJNil
https://dl.doubtnut.com/l/_2CSzhkN1uqwf
https://dl.doubtnut.com/l/_1q5jsgrKLRU2
https://dl.doubtnut.com/l/_QsGndiHqk7MK


Part Iii Sample Questions

Watch Video Solution

25. Di�erentiate from de�nition 

Watch Video Solution

√cos x

26. Di�erentiate from de�nition 

Watch Video Solution

sinx

x

1. Find  if 

Watch Video Solution

dy

dx
y =

1

√a2 − x2

https://dl.doubtnut.com/l/_QsGndiHqk7MK
https://dl.doubtnut.com/l/_7AJvuFfzjgrS
https://dl.doubtnut.com/l/_4gRVguOmWOVe
https://dl.doubtnut.com/l/_rUxVH2XtQkcl
https://dl.doubtnut.com/l/_iDBUO42Y3lQ6


2. Di�erentiate  w.r.t. x.

Watch Video Solution

cos − 1(5x2 + 4)

3. Di�erentiate  w.r.t. x.

Watch Video Solution

tan− 1(secx + tanx)

4. Show that 

Watch Video Solution

[ √a2 − x2 + sin− 1 ] = √a2 − x2d

dx

x

2
a2

2
x

a

5. If , then �nd . 

Here  expression is of the form , so we substitute 

 and then use suitable trigonometrical formula to write it in

simplest form and then di�erentiate

Watch Video Solution

y = sec− 1( )
x2 + 1

x2 − 1

dy

dx

f − 1(x)
x2 + a2

x2 − a2

x = tan θ

https://dl.doubtnut.com/l/_iDBUO42Y3lQ6
https://dl.doubtnut.com/l/_GdV1GzI7BbTz
https://dl.doubtnut.com/l/_PnyBILjFrv6e
https://dl.doubtnut.com/l/_RWLPKFvbLG2i


Watch Video Solution

6. If  , then prove that 

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y)

= √
dy

dx

1 − y2

1 − x2

7. Find , if = .

Watch Video Solution

dy

dx
y sin− 1( )

5x + 12√1 − x2

13

8. Di�erentiate

. 

Firstly, convert the given inverse trigonometic function into the

simplest form and the di�erentiate it.

Watch Video Solution

tan− 1( ) − < x <  and tanx > − 1
a cos x − b sinx

b cos x + a sinx

π

2

π

2
a

b

https://dl.doubtnut.com/l/_RWLPKFvbLG2i
https://dl.doubtnut.com/l/_TpRLt0iWCdxP
https://dl.doubtnut.com/l/_dkHdFYYiozmq
https://dl.doubtnut.com/l/_TjpE00D1DqTG


Part Iii Question For Practice 1 Mark

1. If , then �nd 

Watch Video Solution

f(x) = cos − 1(sinx) f' . (x)

2. If , then �nd 

Watch Video Solution

y = sin− 1( )
2x

1 + x2

dy

dx

3. Di�erentiate  w.r.t. x.

Watch Video Solution

cos − 1( )
1 − x2

1 + x2

4. Di�erentiate  w.r.t. x.

Watch Video Solution

tan− 1[ ]
√x + √a

1 − √ax

https://dl.doubtnut.com/l/_0Z5OlTmJZ2Gm
https://dl.doubtnut.com/l/_YrXPnVqYijpX
https://dl.doubtnut.com/l/_99WtTGjrpIPc
https://dl.doubtnut.com/l/_BtVtKvJdhLBK


5. Di�erentiate  w.r.t. x.

Watch Video Solution

cos − 1 √
1 + cos x

2

6. If , �nd .

Watch Video Solution

y = tan− 1( )
3x − x3

1 − x2

dy

dx

7. Find the derivative of .

Watch Video Solution

cos − 1( ), < x <
sinx + cos x

√2

−π

4

π

4

8. If , then �nd .

Watch Video Solution

y = tan− 1[ ]
√1 + a2x2 − 1

ax

dy

dx

https://dl.doubtnut.com/l/_BtVtKvJdhLBK
https://dl.doubtnut.com/l/_hJruhECKjUvS
https://dl.doubtnut.com/l/_dFWkJOtuJkvN
https://dl.doubtnut.com/l/_J7JFMPj7CtmP
https://dl.doubtnut.com/l/_P7m5xeFCKKz0


Part Iii Question For Practice 4 Mark

1. Find , when 

Watch Video Solution

dy

dt
y = sin− 1(2 )

√t2 − 1

t2

2. Di�erentiate  w.r.t. x.

Watch Video Solution

y = 2x
2

+ tan− 1( )
cos x − sinx

cos x + sinx

3. Prove that 

Watch Video Solution

y = tan− 1 √ ⇒ =
1 + sinx

1 − sinx

dy

dx

1

2

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

Watch Video Solution

tan− 1( )
cos x + sinx

cos x − sinx

https://dl.doubtnut.com/l/_YSqouowGXmxF
https://dl.doubtnut.com/l/_AQkx4bFjNdE2
https://dl.doubtnut.com/l/_mmokOzRccxsP
https://dl.doubtnut.com/l/_HHJ0Vfw8F2uk


5. Find the derivative of  w.r.t. x.

Watch Video Solution

tan− 1( )
cos x

1 + sinx

6. Prove that

.

Watch Video Solution

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

√1 + sinx − √1 − sinx

x

2

π

2

π

4

7. Find the derivative of  w.r.t. x.

Watch Video Solution

cos − 1( )
3 cos x − 4 sinx

5

8. If  then �nd y = sin− 1[x√1 − x − √x√1 − x2]
dy

dx

https://dl.doubtnut.com/l/_HHJ0Vfw8F2uk
https://dl.doubtnut.com/l/_NGFftgMG2kuT
https://dl.doubtnut.com/l/_LYbrJKSFdjSq
https://dl.doubtnut.com/l/_ZHLFP1CwIDHE
https://dl.doubtnut.com/l/_mwiThRMQdrsM


Watch Video Solution

9. If the derivative of  takes the value  at 

, then prove that 

Watch Video Solution

tan− 1(a + bx) = 1
dy

dx
x = 0

b = 1 + a2

10. Di�erentiate 

Watch Video Solution

y = tan− 1.
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

11. Di�erentiate 

Watch Video Solution

y = tan− 1.
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

https://dl.doubtnut.com/l/_mwiThRMQdrsM
https://dl.doubtnut.com/l/_froGU7uwFs2V
https://dl.doubtnut.com/l/_75EZQlo5ndo6
https://dl.doubtnut.com/l/_vgYHTaNocG5T


Part Iv Sample Question

12. Write the simplest form

.

Watch Video Solution

tan− 1[ ], a > 0, − ≤ x ≤
3a2x − x3

a3 − 3ax2

a

√3

a

√3

13. If  then �nd 

Watch Video Solution

y = cos − 1[ ]
2x − 3√1 − x2

13

dy

dx

1. If , then �nd .

Watch Video Solution

x3 + y3 = 3axy
dy

dx

2. Find  for the equation 
dy

dx
x3 + y3 = sin(x + y)

https://dl.doubtnut.com/l/_VXcR5RdVxjye
https://dl.doubtnut.com/l/_uH4Ebdoipf0H
https://dl.doubtnut.com/l/_F3VbP3rmBzw8
https://dl.doubtnut.com/l/_BzIhOLT88NMJ


Part Iv Question For Practice 1 Mark

Watch Video Solution

1. Find  if 

Watch Video Solution

dy

dx
x3 + x2y + xy2 + y3 = 81

2. If , then �nd .

Watch Video Solution

y = tan(x + y)
dy

dx

3. Find the derivative of  w.r.t. x.

Watch Video Solution

(x2 + y2)
2

= xy

https://dl.doubtnut.com/l/_BzIhOLT88NMJ
https://dl.doubtnut.com/l/_ELHuHxLBGOEt
https://dl.doubtnut.com/l/_KIZ1Gdu9pWtp
https://dl.doubtnut.com/l/_5QxDQjGvwPgS


Part Iv Question For Practice 4 Mark

4. Find , when 

Watch Video Solution

dy

dx
sin(x + y) = x2 + y2

1. If , then show that 

Watch Video Solution

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

⋅ = 1
dy

dx

dx

dy

2. If  for  then prove that 

Watch Video Solution

x√1 + y + y√1 + x = 0 −1 < x, y < 1

=
dy

dx

−1

(x + 1)
2

https://dl.doubtnut.com/l/_lHgQDuUKOTqB
https://dl.doubtnut.com/l/_d4iZRB7tJn9x
https://dl.doubtnut.com/l/_Il1Ua4uXrLKG


Part V Sample Question

3. Find the derivative of  w.r.t. x.

Watch Video Solution

sin(xy) + = x2 − y
x

y

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

Watch Video Solution

=
dy

dx

cos2(a + y)

sina

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

Watch Video Solution

log(cos ex)

https://dl.doubtnut.com/l/_9Z8WPv9uCqUL
https://dl.doubtnut.com/l/_12fi4iNxL8ok
https://dl.doubtnut.com/l/_tawtaag0H5CV


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

Watch Video Solution

ex
3

3. Di�erentiate each of the following w.r.t. x. 

Watch Video Solution

e√cot x

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

Watch Video Solution

log tan
x

2

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

W h Vid S l i

ax

https://dl.doubtnut.com/l/_mMPyql34UOnm
https://dl.doubtnut.com/l/_kEtnkrsjMbLI
https://dl.doubtnut.com/l/_5lgPZB8UXGdQ
https://dl.doubtnut.com/l/_ZrV6vM8IBiS1


Part V Question For Practice 1 Mark

Watch Video Solution

6. If , then �nd .

Watch Video Solution

y = log √ 1 + sin2
x

1 − sinx

dy

dx

7. Di�erentiate  with respect to x.

Watch Video Solution

√
(x − 3)(x2 + 4)

3x2 + 4x + 5

1. Di�erentiate  w.r.t.x.

Watch Video Solution

esin − 1 x

https://dl.doubtnut.com/l/_ZrV6vM8IBiS1
https://dl.doubtnut.com/l/_Q0JbzbN5QWtP
https://dl.doubtnut.com/l/_o3sa1n4uL8gJ
https://dl.doubtnut.com/l/_FKJ15rqhNv3p


2. If  , then �nd .

Watch Video Solution

f(x) = x cos x + ex f. (0)

3. If , then �nd 

Watch Video Solution

y =
logx

x

dy

dx

4. Find , if  3.

Watch Video Solution

dy

dx
y = logx2

5. Find , if 

Watch Video Solution

dy

dx
y = 10loge sin x

https://dl.doubtnut.com/l/_XG25sI6rlxo2
https://dl.doubtnut.com/l/_yZNSFLADejv5
https://dl.doubtnut.com/l/_yYAIvcwfxwcl
https://dl.doubtnut.com/l/_x2HMylh177tc


Part V Question For Practice 4 Mark

1. If , then show that .

Watch Video Solution

log√x2 + y2 = tan− 1( )
x

y
=

dy

dx

y − x

y + x

2. If , then prove that .

Watch Video Solution

(x − y) ⋅ e = a
x

x− y y + x = 2y
dy

dx

3. If , then prove that .

Watch Video Solution

yx = ey−x =
dy

dx

(1 + logy)2

logy

4. If , then prove that .

Watch Video Solution

= log( )
x

x − y

a

x − y
= 2 −

dy

dx

x

y

https://dl.doubtnut.com/l/_DRwbpjFm4B96
https://dl.doubtnut.com/l/_mlWSTIGjMXxd
https://dl.doubtnut.com/l/_iNq4XBq2zhIu
https://dl.doubtnut.com/l/_AuI8Wzy4Xc5V


Part V Question For Practice 6 Mark

5. If , then �nd .

Watch Video Solution

yx = xy dy

dx

6. Find the derivative of 

Watch Video Solution

y = (x + 3)2(x + 4)3(x + 5)4

1. If , then �nd .

Watch Video Solution

(cos x)
y

= (cos y)
x dy

dx

https://dl.doubtnut.com/l/_AuI8Wzy4Xc5V
https://dl.doubtnut.com/l/_zHgXaaHoVofS
https://dl.doubtnut.com/l/_CRRYN0lA5sv3
https://dl.doubtnut.com/l/_hIJNFNzbqe9z


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

.

Watch Video Solution

(logx)x + xlogx

3. If , then �nd .

Watch Video Solution

y = xsin x + (sinx)cos x dy

dx

4. If , then prove that .

Watch Video Solution

xpyq = (x + y)
p+q

=
dy

dx

y

x

5. Find , if .

View Text Solution

dy

dx
y = cot − 1(log cos e−x) +

x sin− 1 x

√1 − x2

https://dl.doubtnut.com/l/_M1l3qrZ1JJIU
https://dl.doubtnut.com/l/_GK3wdl2oR8vM
https://dl.doubtnut.com/l/_GrpM6gdgvs5U
https://dl.doubtnut.com/l/_9QJTUu5oVSU8
https://dl.doubtnut.com/l/_Cm3COVsDoieq


Part Vi Sample Questions

6. Find , if .

Watch Video Solution

dy

dx
y = tan− 1( )

cos x
1 + sinx

1. Find , if  t and 

Watch Video Solution

dy

dx
x = a log y = b sin t

2. If  and , then �nd .

Watch Video Solution

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

dx

3. If  and , then prove that 

.

x = aet(sin t + cos t) y = aet(sin t − cos t)

=
dy

dx

x + y

x − y

https://dl.doubtnut.com/l/_Cm3COVsDoieq
https://dl.doubtnut.com/l/_nDI6EWTdk6c8
https://dl.doubtnut.com/l/_SQWSiOTpbiBc
https://dl.doubtnut.com/l/_GM5LAHah2ZK4


Part Vi Question For Practice 4 Mark

Watch Video Solution

1. Find , when  and 

Watch Video Solution

dy

dx
x = cos2 θ y = sin2 θ

2. Find , if  and 

Watch Video Solution

dy

dx
x = a(θ − sin θ) y = a(1 + cos θ)

3. If , then �nd .

Watch Video Solution

x = t + , y = t −
1

t

1

t

dy

dx

https://dl.doubtnut.com/l/_GM5LAHah2ZK4
https://dl.doubtnut.com/l/_H7LpF7PuWEBQ
https://dl.doubtnut.com/l/_mLTTLlosezM4
https://dl.doubtnut.com/l/_FZH7VEZoJihK


4. 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)

5. If , then show that .

Watch Video Solution

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

dx

y

x

6. If , then �nd .

Watch Video Solution

x = eθ(θ + ), y = e−θ(θ − )
1

θ

1

θ

dy

dx

7. If  and , then show

that at 

Watch Video Solution

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

t = , =
π

4

dy

dx

b

a

https://dl.doubtnut.com/l/_k7Z7ijrtaG51
https://dl.doubtnut.com/l/_9dNRRCMkWbiD
https://dl.doubtnut.com/l/_lNapAza2XyVP
https://dl.doubtnut.com/l/_sZQwZ8F0jv3L


Part Vi Question For Practice 6 Mark

8. If  and , then prove that .

Watch Video Solution

x = ecos 2t y = esin 2t =
dy

dx

−y logx

x logy

9. If , then prove that 

Watch Video Solution

x = a secθ, y = b tan θ = −
d2y

dx2

b4

a2y3

1. If  and , then �nd .

Watch Video Solution

x =
sin3 t

√cos 2t
y =

cos3 t

√cos 2t

dy

dx

https://dl.doubtnut.com/l/_sZQwZ8F0jv3L
https://dl.doubtnut.com/l/_Xvhuuoxa2BTD
https://dl.doubtnut.com/l/_k0r333xVGc4D
https://dl.doubtnut.com/l/_2FooMHCgePYl


Part Vii Sample Questions

2. Show that  is independent of  .  and 

Watch Video Solution

dy

dx
t cos x = √

1

1 + t2

siny =
2t

1 + t2

1. Write the derivative of sin x w.r.t. cos x.

Watch Video Solution

2. Di�erentiate  w.r.t.  x.

Watch Video Solution

log(1 + x2) tan− 1

3. Find derivative of  x w.r.t. x.sin− 1 tan− 1

https://dl.doubtnut.com/l/_K3wqXVLCV0V8
https://dl.doubtnut.com/l/_hvoyPHO8RXsx
https://dl.doubtnut.com/l/_Iz0LDt8XmRao
https://dl.doubtnut.com/l/_KQT7BV4EnlTJ


Part Vii Question For Practice 1 Mark

Part Vii Question For Practice 4 Mark

Watch Video Solution

1. Write the derivative of 

Watch Video Solution

e3 logxw.r.t.x2

2. What is the derivative of  w.r.t  ?

Watch Video Solution

sin− 1(3x − 4x3) sin− 1 x

1. Di�erentiate  w.r.t .

Watch Video Solution

sinx2 x2

https://dl.doubtnut.com/l/_KQT7BV4EnlTJ
https://dl.doubtnut.com/l/_P5vMCtvJa2vL
https://dl.doubtnut.com/l/_rY75iEqzjtKC
https://dl.doubtnut.com/l/_MJgzntUcXSWW


2. Di�erentiate  w.r.t. .

Watch Video Solution

(sinx)
logx

sinx

3. �nd the derivative of  w.r.t. .

Watch Video Solution

tan− 1[ ]
√1 − x2

x
tan− 1 2x

1 − x2

4. Find the drivative of  w.r.t.  at 

Watch Video Solution

sec− 1( )
1

2x2 − 1
√1 − x2 x =

1

2

5. Find the derivative of  with respect to 

Watch Video Solution

tan− 1(1 + x2) log(x2 + 1)

https://dl.doubtnut.com/l/_MJgzntUcXSWW
https://dl.doubtnut.com/l/_5wYfQ5LSYnJe
https://dl.doubtnut.com/l/_zfaGm4TsGenn
https://dl.doubtnut.com/l/_NiRUZ3LsSJi7
https://dl.doubtnut.com/l/_apqWN4GgUdQ6


Part Viii Sample Questions

1. Find the second order derivative of 

Watch Video Solution

x4 + cot x

2. Find the second order derivative of 

Watch Video Solution

sin(logx)

3. If , the �nd .

Watch Video Solution

y = ex sin 5x
d2y

dx
2

https://dl.doubtnut.com/l/_SMZjfmhuaoVv
https://dl.doubtnut.com/l/_zutzy6g0pKjq
https://dl.doubtnut.com/l/_ztD78IqWD5U2


4. If  and , then �nd  at .

Watch Video Solution

x = a(θ + sin θ) y = a(1 − cos θ)
d2y

dx
2

θ =
π

2

5. If , then prove that 

Watch Video Solution

y = xx − ( )
2

− = 0
d2y

dx2

1

y

dy

dx

y

x

6. If  x, then show that 

Watch Video Solution

y = sin− 1 (1 − x2) − x = 0
d2y

dx
2

dy

dx

7. If , then show that 

Watch Video Solution

y = Peax + Qebx − (a + b) + aby = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_B6Fg3j5e6tPV
https://dl.doubtnut.com/l/_8hx5y60Oq8M3
https://dl.doubtnut.com/l/_nI8AaxnKCRkT
https://dl.doubtnut.com/l/_gGFqZKDTXBcP


Part Viii Question For Practice 1 Mark

Part Viii Question For Practice 4 Mark

8. If  and , then show that 

Watch Video Solution

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

y2 − x + y = 0
d2y

dx
2

dy

dx

1. Find the second order derivative of the following : 

Watch Video Solution

x3 − x2 + 2

2. If , then �nd f''(x).

Watch Video Solution

f(x) = tan− 1 x

https://dl.doubtnut.com/l/_tRToeOjjKWmT
https://dl.doubtnut.com/l/_d1CDRI3n12zq
https://dl.doubtnut.com/l/_rNLG3OnkcQco
https://dl.doubtnut.com/l/_1kwhQ78Z1V9n


1. If , then prove that 

Watch Video Solution

y = tanx + secx =
d2y

dx2

cos x

(1 − sinx)2

2. If , then show that 

Watch Video Solution

y = tan− 1 x (1 + x2) + 2x = 0
d2y

dx2

dy

dx

3. , then show that 

Watch Video Solution

x = tan(  log y)
1

2

(1 + x2) + (2x − 2) = 0
d2y

dx
2

dy

dx

4. If , then prove that 

.

Watch Video Solution

y = √x + 1 − √x − 1

(x2 − 1) + x − y = 0
d2y

dx
2

dy

dx

1

4

https://dl.doubtnut.com/l/_1kwhQ78Z1V9n
https://dl.doubtnut.com/l/_GXvnFRyZk9Nj
https://dl.doubtnut.com/l/_v1GluKFM6GSP
https://dl.doubtnut.com/l/_U0CehQjXLTeV


5. If , then prove that 

Watch Video Solution

y = a sinx + b cos x + y = 0
d2y

dx2

6. If , then prove that 

.

Watch Video Solution

y = log[x + √x2 + 1]

(x2 + 1) + x = 0
d2y

dx2

dy

dx

7. If , then show that 

.

Watch Video Solution

y = (x + √1 + x2)
n

(1 + x2) + x = n2y
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_U0CehQjXLTeV
https://dl.doubtnut.com/l/_Upn0Rv1iOyoI
https://dl.doubtnut.com/l/_17LjuE3rVUsD
https://dl.doubtnut.com/l/_hKDjaExz2wBI


8. If , then show that 

.

Watch Video Solution

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

x2y2 + xy1 + y = 0

9. If  and , then �nd  at 

.

Watch Video Solution

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

dx
2

t =
π

4

10. If , then �nd  at .

Watch Video Solution

y = a cos t, x = a sin t
d2y

dx2
t =

π

3

11. If ,then prove that 

Watch Video Solution

y = 5 cos x − 3 sinx + y = 0
d2y

dx2

https://dl.doubtnut.com/l/_sHd3lDEP0fou
https://dl.doubtnut.com/l/_KSNhGyYpO1da
https://dl.doubtnut.com/l/_5Be5ZBzpGuyZ
https://dl.doubtnut.com/l/_eowRqzsYXyV3


Part Ix Sample Questions

12. If , then prove that  is a

constant and independent of a and b.

Watch Video Solution

(x − a)2 + (y − b)2 = c2

[1 + ( )
2
]

3 / 2
dy

dx

d2y

dx2

13. If , then show that  exists for all real x and �nd

it.

Watch Video Solution

f(x) = |x|
3

f' ' (x)

14. If  then �nd  at .

Watch Video Solution

x = a sec3 θ, y = a tan3 θ
d2y

dx2
θ =

π

4

https://dl.doubtnut.com/l/_eowRqzsYXyV3
https://dl.doubtnut.com/l/_noxAQEtYdfkn
https://dl.doubtnut.com/l/_2WRHqlMJJRxu
https://dl.doubtnut.com/l/_Bn1pmk7HiEZs


1. Verify Rolle's theorem for the function  and 

.

Watch Video Solution

y = x2 + 2, a = − 2

b = 2

2. Verify Rolle's theorem for the function  in 

Watch Video Solution

f(x) = sin 2x [0, ]
π

2

3. If , is a di�erentiable function and if f'(x) does not

vanish anywhere, then prove that .

Watch Video Solution

f[ − 5, 5] → R

f( − 5) ≠ f(5)

4. Verify LMVT, if  in the interval [a,b], where 

 and . Find all  for which 

f(x) = x3 − 5x2 − 3x

a = 1 b = 3 c ∈ (1, 3) f' (c) = 0

https://dl.doubtnut.com/l/_f6Hk2sJlxBs3
https://dl.doubtnut.com/l/_pJBYwdgzl0PT
https://dl.doubtnut.com/l/_WMImp4W2NQPq
https://dl.doubtnut.com/l/_pr9sAiYC5eF8


Part Xi Question For Practice 4 Mark

Watch Video Solution

5. Verify the LMVT for the function .

Watch Video Solution

f(x) = , 1 ≤ x ≤ 4
1

4x − 1

1. �nd the value of c in Rolle's theorem for the function

 in the interval .

Watch Video Solution

f(x) = x3 − 3x [0, √3]

2. Verify the Rolle's theorem for the function

 in 

Watch Video Solution

f(x) = log(x2 + 2) − log 3 [ − 1, 1]

https://dl.doubtnut.com/l/_pr9sAiYC5eF8
https://dl.doubtnut.com/l/_nNB8q7EbBCDH
https://dl.doubtnut.com/l/_jdcorRNrd9pM
https://dl.doubtnut.com/l/_8uE4jXYrBf6e


3. It is given that for the function f given by

. Rolle's theorem holds with 

. Find the values of a and b.

Watch Video Solution

f(x) = x3 + bx2 + ax, x ∈ [1, 3]

c = 2 +
1

√3

4. Verify, MVT, if  in the interval [a,b], where a =1

and b=4.

Watch Video Solution

f(x) = x2 − 4x − 3

5. Verify Cauchy's mean value for the functions

 in 

Watch Video Solution

f(x) = sinx, g(x) = cos x [0, ]
π

2

https://dl.doubtnut.com/l/_8uE4jXYrBf6e
https://dl.doubtnut.com/l/_vvCgumqsi9PS
https://dl.doubtnut.com/l/_U2tRTCYzob41
https://dl.doubtnut.com/l/_wLMlVhmcFfCb


Chapter Practice 4 Mark

6. Verify mean value theorem for the function 

in 

Watch Video Solution

f(x) = sinx − sin 2x

[0, π]

7. Using mean value theorem, prove that there is a point on the curve

 between the points  and  where

tangents are parallel to the chord. Also, �nd that point.

Watch Video Solution

y = 2x2 − 5x + 3 A(1, 0) B(2, 1)

1. Find the derivative of .

Watch Video Solution

cos(√x)

https://dl.doubtnut.com/l/_SlSr56LIV0RH
https://dl.doubtnut.com/l/_RzWKoQkfrau1
https://dl.doubtnut.com/l/_0ZSdJQq9R5YK
https://dl.doubtnut.com/l/_0vk0KzWZP1V6


2. Find , if 

Watch Video Solution

dy

dx
yx + xy + xx = ab

3. Show that the function  is continuous but

not di�erentiable at 

Watch Video Solution

f(x) = |x − 3|, x ∈ R

x = 3

4. Di�erentiate  w.r.t x.

Watch Video Solution

xsin x

5. Examine the continuity of the function 

 at 

Watch Video Solution

f(x) = {
,  x ≠ 0

1,        x = 0

| sin x |

x x = 0

https://dl.doubtnut.com/l/_0vk0KzWZP1V6
https://dl.doubtnut.com/l/_qU5Vw3RbSar1
https://dl.doubtnut.com/l/_qqJDurR4eKQs
https://dl.doubtnut.com/l/_vR9rbp6WzCfc


6. Show that the function  is discontinuous

at .

Watch Video Solution

f(x) = {
,  x ≠ a

1,           x = a

|x−a |

x− 1

x = 0

7. Discuss the continuity of, the function  at 

.

Watch Video Solution

f(x){
, x ≠ 0

2,         x = 0

x

|x | + 2x2

x = 0

8. If the function  is continuous at 

, then �nd the values of a and b

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3ax + b,   if x > 1

11,            if x = 1

5ax − 2b, if x < 1

x = 1

https://dl.doubtnut.com/l/_W6eBOCGxDEsb
https://dl.doubtnut.com/l/_DL9KiWxgC8gw
https://dl.doubtnut.com/l/_hTXBjKVzffdm


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

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3,  if x ≤ − 3

−2x,  if − 3 < x < 3

6x + 2,  if x ≥ 3

10. Find the value of k so that the function f is continuous at

Watch Video Solution

x = π/2, f(x) = {
,  if x ≠

5,         if x =

k cos x
π− 2x

π

2
π

2

11. The function  is continuous

on . Find the most suitable value of a and b.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

,      if  0 ≤ x < 1

a,          if 1 ≤ x < √2

,  if  √2 ≤ x < ∞

x2

a

2b2 − 4b

x2

(0, ∞)

https://dl.doubtnut.com/l/_GLfhbo5q1NZm
https://dl.doubtnut.com/l/_nFbstg2zu1lR
https://dl.doubtnut.com/l/_YGzJAsZXAgcY
https://dl.doubtnut.com/l/_xjlVdHJHy7dl


12. If the function f(x) de�ned by

 is continuous at ,

then �nd the value of k.

Watch Video Solution

f(x) = {
, if x ≠ 0

                 k,               if x = 0

log ( 1 +ax ) − log ( 1 − bx )

k x = 0

13. Examine the continuity of the following function

 at x=0.

Watch Video Solution

f(x) = {
,  x ≠ 0

,    x = 0

x

2 |x |

1
2

14. Find the point of discontinuity, if any of the following function

 .

Watch Video Solution

f(x) = {
x10 − 1,  if x ≤ 1

x2,           if x > 1

https://dl.doubtnut.com/l/_xjlVdHJHy7dl
https://dl.doubtnut.com/l/_RzCcUDeA05XD
https://dl.doubtnut.com/l/_zGH7LNrsZvYW


15. Find the point of discontinuity of the function

Watch Video Solution

f(x) = {
,  if x < 0

x + 2,   if x ≥ 0

sin 2x
x

16. If function , then show that f(x) is not

di�erentiable at  and .

Watch Video Solution

f(x) = |x − 3| + |x − 4|

x = 3 x = 4

17. Di�erentiate  w.r.t. .

Watch Video Solution

tan− 1( )
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2
cos − 1 x2

18. If , then �nd 

Watch Video Solution

y = xsin x− cos x +
x2 − 1

x2 + 1

dy

dx

https://dl.doubtnut.com/l/_KhiAlAc6U96b
https://dl.doubtnut.com/l/_d8ZO8gh65p35
https://dl.doubtnut.com/l/_5CBKj8wWofc3
https://dl.doubtnut.com/l/_eSfJcowUfNHB


Watch Video Solution

19. If , then �nd .

Watch Video Solution

y = (sinx)x + sin− 1
√x

dy

dx

20. Find , if .

Watch Video Solution

dy

dx
y = (cos x)x + (sinx)1 /x

21. If  and , then show

that .

Watch Video Solution

x = α sin 2t(1 + cos 2t) y = β cos 2t(1 − cos 2t)

= tan t
dy

dx

β

α

22. Find the derivative of the function w.r.t. x at

.x = 1, cos − 1[sin√ ] + xx1 + x

2

https://dl.doubtnut.com/l/_eSfJcowUfNHB
https://dl.doubtnut.com/l/_OoX71fqdFSoS
https://dl.doubtnut.com/l/_KVh39dH7W86N
https://dl.doubtnut.com/l/_BFZq0eeewYCt
https://dl.doubtnut.com/l/_fE2O4hMRpP3u


Watch Video Solution

23. If , then show that .

Watch Video Solution

y = em sin − 1 x (1 − x2) − x − m2y = 0
d2y

dx
2

dy

dx

24. Test the continuity and di�erentiability at  of the function f

de�ned by 

Watch Video Solution

x = 1

f(x) = {
3x, − 1 ≤ x < 1

4 − x,  − 1 ≤ x < 4

25. Show that the function  is not

di�erentiable at .

Watch Video Solution

f(x) = |x − 1| + |x − 2|

x = 2

https://dl.doubtnut.com/l/_fE2O4hMRpP3u
https://dl.doubtnut.com/l/_r3G9MJdxd0Xb
https://dl.doubtnut.com/l/_PEPAEWAZozn4
https://dl.doubtnut.com/l/_RJkr9lBAlVJ6
https://dl.doubtnut.com/l/_ni6sAPaaiefQ


26. If a function f is di�erentiable at a point c, then prove that it is also

continuous at that point.

Watch Video Solution

27. If = , = ,then �nd 

Watch Video Solution

x a cos3 θ y a sin3 θ
d2y

dx
2

28. Find the derivative of  w.r.t. x.

Watch Video Solution

x + sinx

x + cos x

29. Di�erentiate w.r.t. x, .

Watch Video Solution

sin− 1[ ]
2x+ 1 ⋅ 3x

1 + (36)x

https://dl.doubtnut.com/l/_ni6sAPaaiefQ
https://dl.doubtnut.com/l/_NocA4uzPVZEX
https://dl.doubtnut.com/l/_Lo293g1K7pCe
https://dl.doubtnut.com/l/_7TjCGoezW9xy
https://dl.doubtnut.com/l/_3phNLQmuEpGU


30. If , the �nd .

Watch Video Solution

y =
sin(ax + b)

cos(cx + d)

dy

dx

31. Di�erentiate  w.r.t. 

Watch Video Solution

tan− 1( )
x

√1 − x2
sin− 1(2x√1 − x2)

32. If , then prove that 

.

Watch Video Solution

y = tan− 1( ) + log√
a

x

x − a

x + a

=
dy

dx

2a3

x4 − a4

33. If  and , then �nd .

Watch Video Solution

x = a( )
1 − t2

1 + t2
y =

2t

1 − t2

dy

dx

https://dl.doubtnut.com/l/_3phNLQmuEpGU
https://dl.doubtnut.com/l/_mc5aOSSkpmNS
https://dl.doubtnut.com/l/_m7ZRhhCqBvrc
https://dl.doubtnut.com/l/_jkL9bg8DCSoW


34. If  and , then �nd the value

of  at .

Watch Video Solution

x = a(cos θ + log tan )
θ

2
y = a sin θ

dy

dx
θ =

π

4

35. Di�erentiate  w.r.t. x.

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

36. If , then �nd .

Watch Video Solution

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

4

3π

4

dy

dx

37. If , then show that 

.

Watch Video Solution

log(√1 + x2 − x) = y√1 + x2

(1 + x2) + xy + 1 = 0
dy

dx

https://dl.doubtnut.com/l/_W2hrrH9rhed3
https://dl.doubtnut.com/l/_C2WKfXAHwzhg
https://dl.doubtnut.com/l/_Sys0hy7NilZ4
https://dl.doubtnut.com/l/_3THXWzJPM9bT


38. Discuss the continuity of secant.

Watch Video Solution

39. Find the set of points, where the function f given by

 is di�erentiable.

Watch Video Solution

f(x) = |2x − 1|sinx

40. If , then prove that ,

Watch Video Solution

y = ex sinx − 2 + 2y = 0
d2y

dx2

dy

dx

41. Find , where .

Watch Video Solution

dy

dx
y = xcot x +

2x2 − 3

x2 + x + 2

https://dl.doubtnut.com/l/_3THXWzJPM9bT
https://dl.doubtnut.com/l/_yA5ZwyxwMOIO
https://dl.doubtnut.com/l/_M6QuMsBTJ2ty
https://dl.doubtnut.com/l/_f9ZPsT8ONbjk
https://dl.doubtnut.com/l/_tg8IVHIMHfbe


42. Find the derivative of  w.r.t. x.

Watch Video Solution

(sinx)x + sin √x

43. For what value of  the function de�ned by

 is continuous  ? Hence check

the di�erentiablity of f(x) at x=0.

Watch Video Solution

λ

f(x) = {
λ(x2 + 2), if x ≤ 0

4x + 6,       if x > 0
x = 0

44. Find the value of k, the function, 

 is continuous at .

Watch Video Solution

f(x) =
⎧
⎨⎩

, x ≠

        k,   x =

1 − sin x

( π− 2x ) 2

π

2

π

2

x =
π

2

https://dl.doubtnut.com/l/_tg8IVHIMHfbe
https://dl.doubtnut.com/l/_tD03Cm4ennNT
https://dl.doubtnut.com/l/_aCPZVl4nbKAD
https://dl.doubtnut.com/l/_tDPACAD28ReT


Chapter Practice 1 Mark

45. If , the prove that .

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x2) − 3x − y = 0

d2y

dx
2

dy

dx

46. Di�erentiate  w.r.t. 

.  

[Hint put  in  and  in  ]

View Text Solution

tan− 1( )
x

1 + √1 − x2

sin(2 cot − 1 √ )
1 + x

1 − x

x = sin θ tan− 1 x = cos θ cot − 1

47. If  �nd , the rhs being a valid

expression.

Watch Video Solution

y = (x + )
1

x + 1
x+ . . . ∞

dy

dx

https://dl.doubtnut.com/l/_xIiY2gQOE6tY
https://dl.doubtnut.com/l/_gtPKgvKOS25N
https://dl.doubtnut.com/l/_j1BVzu22mmx1


1. Di�erentiate  w.r.t. x.

Watch Video Solution

sin[cos(x2)]

2. Find the derivative of log sin x w.r.t. x.

Watch Video Solution

3. Di�erentiate  w.r.t. x.

Watch Video Solution

e√x

4. Di�erentiate  w.r.t. x.

Watch Video Solution

e3x ⋅ cos 2x

https://dl.doubtnut.com/l/_mMtL28NkmzD4
https://dl.doubtnut.com/l/_nP9lWiKm3COu
https://dl.doubtnut.com/l/_kHoo7tTvQKEZ
https://dl.doubtnut.com/l/_tx8B62Aldo0C


5. If  and , then �nd .

Watch Video Solution

x = a cos θ y = b cos θ
dy

dx

6. Find , when .

Watch Video Solution

dy

dx
2x + 3y = siny

7. Find the second order derivative of log x.

Watch Video Solution

8. Find the derivative of  w.r.t. x.

Watch Video Solution

sin(tan− 1 x)

https://dl.doubtnut.com/l/_FJlfakevghUJ
https://dl.doubtnut.com/l/_yo9wGB1KIGqX
https://dl.doubtnut.com/l/_oRdVtygxVbGy
https://dl.doubtnut.com/l/_wH39XERLBWqR

