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CONTINUITY AND DIFFERENTIABILITY

One Marks Questions With Answers

1. Find the derivative of cos  with respect

to x.

(x2)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OSb9KvQ7mrtN


Watch Video Solution

2. If , �nd .

Watch Video Solution

tan(2x + 3)
dy

dx

3. The function  is not

continuous at . Justify the statement.

Watch Video Solution

f(x) =
1

x − 5

x = 5

https://dl.doubtnut.com/l/_OSb9KvQ7mrtN
https://dl.doubtnut.com/l/_BqAW4aplF2a0
https://dl.doubtnut.com/l/_D88IcvZkFIUL


4. if y =  then �nd 

Watch Video Solution

sin(x2 + 5)
dy

dx

5. 

Watch Video Solution

cos(sinx)

6. .

Watch Video Solution

sin(ax + b)

https://dl.doubtnut.com/l/_l2p8AIw247oq
https://dl.doubtnut.com/l/_G0arFZA1EyiI
https://dl.doubtnut.com/l/_Rtmz2qkfqqGB


7. .

Watch Video Solution

sec(tan √x)

8. If y =  then �nd 

Watch Video Solution

cos(√x)
dy

dx

9. Prove that the function  is

continuous at x = 0, at x = -3 and at x = 5.

Watch Video Solution

f(x) = 5x − 3

https://dl.doubtnut.com/l/_PEiTdiScsy8S
https://dl.doubtnut.com/l/_FNAvH40h5DFa
https://dl.doubtnut.com/l/_FcdmG2ZmGBHs


10. Examine the continuity of the function

 at x=3.

Watch Video Solution

f(x) = 2x2 − 1

11. Examine the following functions for

continuity: 

(a) 

Watch Video Solution

f(x) = x − 5

https://dl.doubtnut.com/l/_FcdmG2ZmGBHs
https://dl.doubtnut.com/l/_P4rTWQhpdYBL
https://dl.doubtnut.com/l/_kYJyyKnuKJip
https://dl.doubtnut.com/l/_wHJMI3PBzYVO


12. Examine the following functions for

continuity: 

(b) 

Watch Video Solution

f(x) = , x ≠ 5
1

x − 1

13. Examine the following functions for

continuity: 

(c) 

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25
x + 5

https://dl.doubtnut.com/l/_wHJMI3PBzYVO
https://dl.doubtnut.com/l/_pke2HBgquei3
https://dl.doubtnut.com/l/_EulaQxKGbgdA


14. Examine the following functions for

continuity: 

(d) .

Watch Video Solution

f(x) = |x − 5|

15. Prove that the function is

continuous at , where n is a positive

integer.

Watch Video Solution

f(x) = xn

x = n

https://dl.doubtnut.com/l/_EulaQxKGbgdA
https://dl.doubtnut.com/l/_YT8TJSvDdMDg


16. Di�erentiate  with respect to

x.

Watch Video Solution

sin(cos(x2))

17. Di�erentiate  with respect to x.

Watch Video Solution

sin(x2)

18. Di�erentiate  with

respect to x.

cos(x3). sin2(x5)

https://dl.doubtnut.com/l/_KavZW2zXVnIZ
https://dl.doubtnut.com/l/_cs3RPEaIRnsa
https://dl.doubtnut.com/l/_th9INfsVl8sh


Watch Video Solution

19. If  �nd .

Watch Video Solution

2x + 3y = sinx
dy

dx

20. If  �nd .

Watch Video Solution

2x + 3y = siny
dy

dx

21. If  �nd .ax + by2 = cos y
dy

dx

https://dl.doubtnut.com/l/_th9INfsVl8sh
https://dl.doubtnut.com/l/_pggGGIQrqLYA
https://dl.doubtnut.com/l/_cQiCdwiw8ik6
https://dl.doubtnut.com/l/_RH5pbpMm2Wye


Watch Video Solution

22. If  �nd .

Watch Video Solution

xy + y2 = tanx + y
dy

dx

23. Di�erentiate  with

respect to x.

Watch Video Solution

x2 + xy + y2 = 100

https://dl.doubtnut.com/l/_RH5pbpMm2Wye
https://dl.doubtnut.com/l/_dP40zD8kerBg
https://dl.doubtnut.com/l/_J6c4cGfSAljz


24. If  �nd .

Watch Video Solution

x3 + x2y + xy2 + y3 = 81
dy

dx

25. If  �nd .

Watch Video Solution

sin2 x + cos xy = k
dy

dx

26. If  �nd .

Watch Video Solution

sin2 x + cos2 y = 1
dy

dx

https://dl.doubtnut.com/l/_ZEDixULE2mUJ
https://dl.doubtnut.com/l/_tIMknBY28fIG
https://dl.doubtnut.com/l/_KgMYg5ukf4NX


27. Di�erentiate w.r.to x : 

Watch Video Solution

xx + ax + xa + aa

28. Di�erentiate  w.r.to x.

Watch Video Solution

xx

29. Di�erentiate  w.r.to x.

Watch Video Solution

ax

https://dl.doubtnut.com/l/_0h3bJkM7vrTc
https://dl.doubtnut.com/l/_aiwTjpFHsEZk
https://dl.doubtnut.com/l/_lCXLRom54DfG


30. If  �nd .

Watch Video Solution

y = x55x
dy

dx

31. If  �nd 

Watch Video Solution

y = x3.2x
dy

dx

32. If  �nd .

Watch Video Solution

y = (log)
cos x dy

dx

https://dl.doubtnut.com/l/_XXnOVngohCeh
https://dl.doubtnut.com/l/_E8s0Kv8zM5eV
https://dl.doubtnut.com/l/_2mS3BPZWP8Jh


Two Marks Questions With Answers

33. If  �nd 

Watch Video Solution

y = cos x. cos 2x. cos 3x
dy

dx

1. Check the continuity of the function f given

by .

Watch Video Solution

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

https://dl.doubtnut.com/l/_MrgBJMCMEjuk
https://dl.doubtnut.com/l/_upOtw00fyo6U


2. Find the derivative of 

with respect to x.

Watch Video Solution

(3x2 − 7x + 3)
5 / 2

3. If  �nd 

Watch Video Solution

y = (sin− 1 x)
x dy

dx

4. If , prove that 

.

√x + √y = √a

= − √
dy

dx

y

x

https://dl.doubtnut.com/l/_YQl5n9SPnOtr
https://dl.doubtnut.com/l/_UaM0VanEv0ws
https://dl.doubtnut.com/l/_BeeSTgh1ozRg


Watch Video Solution

5. If  prove that 

Watch Video Solution

y = sin(loge x)

=
dy

dx

√1 − y2

x

6. Find the derivative of  with

respect to x.

Watch Video Solution

y = xx − 2sin x

https://dl.doubtnut.com/l/_BeeSTgh1ozRg
https://dl.doubtnut.com/l/_VRSl7zboggEh
https://dl.doubtnut.com/l/_IiomtjzIN0Vn
https://dl.doubtnut.com/l/_EX6GdtWBy60L


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

Watch Video Solution

ex

sinx

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

Watch Video Solution

esin − 1 x

9. Di�erentiate  w.r.to x.

Watch Video Solution

(x + )
x

1

x

https://dl.doubtnut.com/l/_EX6GdtWBy60L
https://dl.doubtnut.com/l/_qbCdt6oXLbOP
https://dl.doubtnut.com/l/_GaK0s1lrwKyw


10. If  �nd 

Watch Video Solution

y = √
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

dy

dx

11. Di�erentiate 

w.r.to x.

Watch Video Solution

(x + 3)
2
(x + 4)

3
(x + 5)

4

12. If  �nd .

Watch Video Solution

y = log7(logx)
dy

dx

https://dl.doubtnut.com/l/_V25832WuUejY
https://dl.doubtnut.com/l/_xy0EGE4yRojk
https://dl.doubtnut.com/l/_w2RasXlx814I


13. Di�erentiate w.r.to x:

Watch Video Solution

√3x + 2 +
1

√2x3 + 4

14. If  �nd .

Watch Video Solution

y = cos − 1(sinx)
dy

dx

https://dl.doubtnut.com/l/_w2RasXlx814I
https://dl.doubtnut.com/l/_xs0FSLFgxYcL
https://dl.doubtnut.com/l/_JPPi05k6FGbe


15. If  �nd .

Watch Video Solution

y = tan− 1( )
sinx

1 + cos x

dy

dx

16. If  �nd .

Watch Video Solution

y = sin− 1[ ]
2x+ 1

1 + 4x
dy

dx

17. Di�erentiate  w.r.t 

Watch Video Solution

sin2 x ecos x

https://dl.doubtnut.com/l/_wmFn4aHWjvQS
https://dl.doubtnut.com/l/_NLNzavzFD7OL
https://dl.doubtnut.com/l/_gWjeruj9D5CC


18. If  �nd .

Watch Video Solution

y = (3x2 − 9x + 5)
9 dy

dx

19. If  �nd .

Watch Video Solution

y = sin3 x + cos6 x
dy

dx

20. If  �nd 

Watch Video Solution

y = (5x)
3 cos 2x dy

dx

https://dl.doubtnut.com/l/_KSxZkIEFDS00
https://dl.doubtnut.com/l/_n406LXcs2MjW
https://dl.doubtnut.com/l/_iyg9ehd4lyjq


21. Di�erentiate w.r.to x. .

Watch Video Solution

(logx)x

22. Di�erentiate w.r.to 

Watch Video Solution

x : xlogx

23. Di�erentiate  w.r.t x.

Watch Video Solution

(logx)logx

https://dl.doubtnut.com/l/_6krQbdl1j05M
https://dl.doubtnut.com/l/_n0lfiqTFjRJH
https://dl.doubtnut.com/l/_ya8pB4fe1q0z


24. If  �nd 

Watch Video Solution

y = sin− 1(x√x)
dy

dx

25. If  �nd 

Watch Video Solution

xy = yx
dy

dx

26. Di�erentiate :  with respect to x.

Watch Video Solution

xsin x

https://dl.doubtnut.com/l/_OXrKH399ffft
https://dl.doubtnut.com/l/_CGu986Hteogs
https://dl.doubtnut.com/l/_zX2cYINTqoOn


Three Marks Questions With Answers

1. If , prove that 

Watch Video Solution

y = tan− 1( )
√1 + x2 − 1

x

=
dx

dy

1

2(1 + x2)

2. 

Watch Video Solution

y = sin− 1( )
2x

1 + x2

https://dl.doubtnut.com/l/_EpN8nrv7A1KG
https://dl.doubtnut.com/l/_EerqoDWQe2b4


3. .

Watch Video Solution

y = tan− 1( ), , x,
3x − x3

1 − 3x2

1

√3

1

√3

4. .

Watch Video Solution

y = cos − 1( ), 0 < x < 1
1 − x2

1 + x2

5. .

Watch Video Solution

y = sin− 1( ), 0 < x < 1
1 − x2

1 + x2

https://dl.doubtnut.com/l/_BtEzcW2BdzQQ
https://dl.doubtnut.com/l/_thxfhINW0URG
https://dl.doubtnut.com/l/_R8MPY7bl2Mpo


6. .

Watch Video Solution

y = cos − 1( ), − 1 < x < 1
2x

1 + x2

7. 

Watch Video Solution

y = sin− 1(2x√1 − x2), − < x <
1

√2

1

√2

8. Find

,  if y = sec− 1( ), 0 < x <
dy

dx

1

2x2 − 1

1

√2

https://dl.doubtnut.com/l/_56L2UxzUfw9F
https://dl.doubtnut.com/l/_Z8P1VE3Vrewm
https://dl.doubtnut.com/l/_pvEPiSMlG8MQ


Watch Video Solution

9. Find , if .

Watch Video Solution

dy

dx
x = at2, y = 2at

10. .

Watch Video Solution

x = 2at2, y = at4

11. .x = a cos θ, y = b sin θ

https://dl.doubtnut.com/l/_pvEPiSMlG8MQ
https://dl.doubtnut.com/l/_iG9KUG592jXW
https://dl.doubtnut.com/l/_xP2nnUNTWTT4
https://dl.doubtnut.com/l/_c8sueGkuLtw6


Watch Video Solution

12. .

Watch Video Solution

x = sin t, y = cos 2t

13.  then �nd 

Watch Video Solution

x = 4t, y =
4
t

dy

dx

https://dl.doubtnut.com/l/_c8sueGkuLtw6
https://dl.doubtnut.com/l/_hRSc4AG4NBXO
https://dl.doubtnut.com/l/_AUTlEPqIzgnq


14. .

then �nd 

Watch Video Solution

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

dy

dx

15. If ,

then proe that .

Watch Video Solution

x = a(θ − sin θ) and y = a(1 + cos θ)

= − cot( )
dy

dx

θ

2

16. .x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t

https://dl.doubtnut.com/l/_5GpKKByDWfgx
https://dl.doubtnut.com/l/_8F3cDn2YuxM6
https://dl.doubtnut.com/l/_ENnHsIf9ZJtE


Watch Video Solution

17. Find

.

Watch Video Solution

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

dx

t

2

18. .

Watch Video Solution

x = a secθ, y = b tan θ

https://dl.doubtnut.com/l/_ENnHsIf9ZJtE
https://dl.doubtnut.com/l/_FAVXKimb0Lsf
https://dl.doubtnut.com/l/_pPNOHU3RYRKs
https://dl.doubtnut.com/l/_KUENkmhA5pMO


19. 

.

then �nd 

Watch Video Solution

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

dy

dx

20. If  then

show that .

Watch Video Solution

x = a(θ + sin θ), y = a(1 − cos θ)

= tan( )
dy

dx

θ

2

https://dl.doubtnut.com/l/_KUENkmhA5pMO
https://dl.doubtnut.com/l/_Wgdn2Gm3smUB


21. If a function  is di�erentiable at x = c

prove that it is continuous at x = c.

Watch Video Solution

f(x)

22. Di�erentiate with respect to x:

Watch Video Solution

(sinx)x + sin− 1
√x

23. Find  given 
dy

dx
xy + yx = 1

https://dl.doubtnut.com/l/_b7y7uBnd0K6I
https://dl.doubtnut.com/l/_fYnzqdz3adtl
https://dl.doubtnut.com/l/_sIYfyafL5sNt


Watch Video Solution

24. If  prove

that 

Watch Video Solution

x√1 + y + y√1 + x = 0x ≠ y

=
dy

dx

−1

(1 + x)
2

25. 

�nd .

Watch Video Solution

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

dy

dx

https://dl.doubtnut.com/l/_sIYfyafL5sNt
https://dl.doubtnut.com/l/_Td3TL5mI4CGN
https://dl.doubtnut.com/l/_er6hmHbxYRIm
https://dl.doubtnut.com/l/_LDMNjCiiPlX1


26. If  with .  

Prove that 

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

=
dy

dx

cos2(x + a)

sina

27. If

�nd .

Watch Video Solution

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

d2y

dx2

https://dl.doubtnut.com/l/_LDMNjCiiPlX1
https://dl.doubtnut.com/l/_nkLZTBdseYXn


Four Marks Questions With Answers

28. If  prove that 

.

Watch Video Solution

xy = ex−y

=
dy

dx

loge x

(1 + loge x)
2

1. Determine the value of k, if

Watch Video Solution

f(x) = {
if x ≠

3 if x =

k cos x
π− 2x

π

2
π

2

https://dl.doubtnut.com/l/_MaauBypBtjxQ
https://dl.doubtnut.com/l/_7iB3hHj0Oj9N


2. Find the values of a and b such that the

function de�ned by 

 is

continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 if x ≤ 2

ax + b if 2 < x < 10

21 if x ≥ 10

3. The function is de�ned by

 at .

Watch Video Solution

f(x) = {
kx + 1 if x ≤ π

cos x if x > π
x = π

https://dl.doubtnut.com/l/_Sh1uOfnOulvI
https://dl.doubtnut.com/l/_1I3RKSYwagld


4. The function is de�ned by

 is

continuous at x = 5. Find k.

Watch Video Solution

f(x) = {
kx + 1 if x ≤ 5

3x − 5 if x > 5

5. The function is de�ned by

 at .

Watch Video Solution

f(x) = {
kx3 if x ≤ 2

3 if x > 2
x = 2

https://dl.doubtnut.com/l/_v0VBytZmlLil
https://dl.doubtnut.com/l/_EkGMbf6w7U7o


6. De�ne a continuity of a function at a point.

Find all the points of discontinuity of f de�ned

by .

Watch Video Solution

f(x) = |x| − |x − 1|

7. Find the relationship between a and b so

that the function de�ned by 

 is

continuous at x = 3.

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3

https://dl.doubtnut.com/l/_MzY01jWv0eQj
https://dl.doubtnut.com/l/_GnhAjfuFsKPi


8. Find the points of discontinuity of the

function  where [x] indicates

the greatest integer not greater than x. Also

write the set of value of x where the function

is continuous.

Watch Video Solution

f(x) = x − [x]

9. Find all points of discontinuity of f(x) where

f is de�ned by 

.f(x) = {
x3 − 3 if x ≤ 2

x3 + 1 if x > 2

https://dl.doubtnut.com/l/_GnhAjfuFsKPi
https://dl.doubtnut.com/l/_7TS8Jf3XgqaP
https://dl.doubtnut.com/l/_KEGEA9aGRNyB


Five Marks Questions With Answers

Watch Video Solution

10. De�ne a continuity of a function at a point.

Find all the points of discontinuity of f de�ned

by .

Watch Video Solution

f(x) = |x| − |x − 1|

https://dl.doubtnut.com/l/_KEGEA9aGRNyB
https://dl.doubtnut.com/l/_WyVGJTStg4YO


1. If , the prove that 

Watch Video Solution

y = A sinx + B cos x

+ y = 0
d2y

dx
2

2. If , prove that 

Watch Video Solution

y = 3e2x + 2e3x

− 5 + 6y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_rVLmhz1MD2VL
https://dl.doubtnut.com/l/_KdaZU1tu6hdM


3. If . Show that 

Watch Video Solution

y = (sin− 1 x)

(1 − x2) − x( ) = 0
d2y

dx
2

dy

dx

4. If y=3 cos(log x)+4 sin(log x), show that

Watch Video Solution

x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_2V2ERiEnx1kc
https://dl.doubtnut.com/l/_klXTyZifZ6vb


5. If , Prove that 

.

Watch Video Solution

y = 5 cos x − 3 sinx

+ y = 0
d2y

dx
2

6. If , prove that 

.

Watch Video Solution

y = Aemx + Benx

− (m + n) + mny = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_Nvwq8TgVzSr5
https://dl.doubtnut.com/l/_CW0r5K5Mb9nC


7. If  then show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2
d2y

dx
2

dy

dx

8. If  show that 

.

Watch Video Solution

ey(x + 1) = 1 = ( )
2

d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_AfW1hxUA6kmO
https://dl.doubtnut.com/l/_qKyhN1ZRRLm7


9.  prove that 

.

Watch Video Solution

y = 500e7x + 600e− 7x

= 49y
d2y

dx
2

10. If  show that 

.

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1

(1 − x)2 − x − a2y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_sBWnSPUnnran
https://dl.doubtnut.com/l/_FAesvge9YAkk


11. If  prove

that .

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y)

=
dy

dx

√1 − y2

√1 − x2

12. If , prove that .

Watch Video Solution

x = e
x
y =

dy

dx

x − y

x logx

13. If , prove that 

.

yx = ey−x

=
dy

dx

(1 + logy)
2

logy

https://dl.doubtnut.com/l/_er1Y97kQVrBO
https://dl.doubtnut.com/l/_zYdJmYFzFTK4
https://dl.doubtnut.com/l/_BiNS9ZIWgigw


Watch Video Solution

14. If  show that  

.

Watch Video Solution

y = (cos x) ( cos x ) (cosx ) − to ∞

=
dy

dx

⋅ y2 tanx

y log cos x − 1

15. If  �nd  in terms of y

alone.

Watch Video Solution

y = tan− 1 x
d2y

dx2

https://dl.doubtnut.com/l/_BiNS9ZIWgigw
https://dl.doubtnut.com/l/_9fkKU0KPkPxT
https://dl.doubtnut.com/l/_AfmImAhBuVNo


Try Yourself

1. Find  given .

Watch Video Solution

dy

dx
2x + 3y = sinx

2. Find  given .

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

https://dl.doubtnut.com/l/_fOXjelSMDA6o
https://dl.doubtnut.com/l/_hxliXHLR1HvD


3. If  then prove that 

Watch Video Solution

y = 3 sinx + 2 cos x

+ y = 0
d2y

dx
2

4. If , show that

.

Watch Video Solution

y = a cos(logx) + b sin(logx)

x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_Dtmjv0m9udic
https://dl.doubtnut.com/l/_WFhlo7d0HQHT


5. If , show that 

.

Watch Video Solution

y = cos − 1 x

(1 − x2) − x = 0
d2y

dx
2

dy

dx

6. If  then �nd  in terms of y

alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2

https://dl.doubtnut.com/l/_qK9FPycw9ZTD
https://dl.doubtnut.com/l/_Ic5VeNFp7C5Q

