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CONTINUITY AND DIFFERENTIABILITY

Solved Examples

1. Is it true that  for all real

Watch Video Solution

x = elogx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mvE0XqRa5oJk


2. Di�erentiate the following w.r.t. x:(i)  (ii) 

 (iii)  (iv) 

Watch Video Solution

e−x

sin(logx), x > 0 cos − 1(ex) ecos x

3. 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|,

4. Find the derivative of the function given

byf(x) = sin(x2).

https://dl.doubtnut.com/l/_Fr1tEsxxd9sM
https://dl.doubtnut.com/l/_l1wgzQqDZaN3
https://dl.doubtnut.com/l/_kUYTyhBjnPtM


Watch Video Solution

5. Find the derivative of tan .

Watch Video Solution

(2x + 3)

6. Di�erentiate  with respect to x.

Watch Video Solution

sin(cos(x2))

7. Find if 

Watch Video Solution

dy

dx
x − y = π

https://dl.doubtnut.com/l/_kUYTyhBjnPtM
https://dl.doubtnut.com/l/_KXkfGRtgdn09
https://dl.doubtnut.com/l/_cKpMZDNmpCeP
https://dl.doubtnut.com/l/_EUAhx3TbN36z


8. Find , if 

Watch Video Solution

dy

dx
y + siny = cos x

9. Find the derivative of f given by 

assuming it exists.

Watch Video Solution

f(x) = sin− 1 x

10. Find the derivative of / given by 

assuming it exists.

Watch Video Solution

f(x) = tan− 1 x

https://dl.doubtnut.com/l/_JKPdkiXYeaga
https://dl.doubtnut.com/l/_nGnUOUYPVxU5
https://dl.doubtnut.com/l/_gFDOGgQ0B0bG


11. Find df/dx if f(x) = (sin x) ^ sin x for all .

Watch Video Solution

o < x < π

12. Di�erentiate w.r.t .

Watch Video Solution

sin2 x ecos x

13. Di�erentiate the following w.r.t x.(i)

 (ii) 

(iii) 

Watch Video Solution

√3x + 2 + ( )
1

√2x2 + 4
esec2 ( x ) + 3 cos − 1(x)

log7(logx)

https://dl.doubtnut.com/l/_6SiJQGAMU4id
https://dl.doubtnut.com/l/_DTC6H8DipslC
https://dl.doubtnut.com/l/_NkOQVYwMf1Ef


14. Find if for all `0

View Text Solution

f' (x) f(x) = (sinx)sin x

15. Verify Rolles theorem for the function

and .

Watch Video Solution

y = x2 + 2, a = − 2 b = 2

16. Verify the Mean Value Theorm for f(x)=  in the

interval [2,4].

Watch Video Solution

x2

https://dl.doubtnut.com/l/_NkOQVYwMf1Ef
https://dl.doubtnut.com/l/_fPY6JSuGiKbL
https://dl.doubtnut.com/l/_afrB8ohsK29P
https://dl.doubtnut.com/l/_Amc18vwsQBNW


17. If . Prove that 

.

Watch Video Solution

y = 3e2x + 2e3x

− 5 + 6y = 0
d2y

dx
2

dy

dx

18. If , show that 

.

Watch Video Solution

y = sin− 1 x

(1 − x2) − x = 0
d2y

dx
2

dy

dx

19. Find all the points of discontinuity of the function

f de�ned by

https://dl.doubtnut.com/l/_Amc18vwsQBNW
https://dl.doubtnut.com/l/_EDzdyGx6SBoj
https://dl.doubtnut.com/l/_znBkFHP1Dcox
https://dl.doubtnut.com/l/_EQf3lFhlRx8R


Watch Video Solution

f(x) = {x + 2, if x < 10 if x = 1x − 2 if x > 1

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

Watch Video Solution

f(x) = {x + 2 if x ≤ 1x − 2 if x > 1

21. Discuss the continuity of the function f given by

)

Watch Video Solution

f(x) = {(x, if x ≥ 0), (x2, if x < 0

https://dl.doubtnut.com/l/_EQf3lFhlRx8R
https://dl.doubtnut.com/l/_jTLqFzHyhzCV
https://dl.doubtnut.com/l/_zY6UVyoyBelX
https://dl.doubtnut.com/l/_uphYJ06WlIlF


22. Discuss the continuity of the function de�ned by

Watch Video Solution

f(x) = {x + 2, if x < 0 − x + 2, if x > 0

23. Find all the points of discontinuity of the greatest

integer function de�ned by , where [x]

denotes the greatest integer less than or equal to x.

Watch Video Solution

f(x) = [x]

24. Show that every polynomial function is

continuous.

h id l i

https://dl.doubtnut.com/l/_uphYJ06WlIlF
https://dl.doubtnut.com/l/_5EjA93RyveJo
https://dl.doubtnut.com/l/_CUgCE3wK40m8


Watch Video Solution

25. Discuss the continuity of sine function.

Watch Video Solution

26. Prove that every rational function is continuous.

Watch Video Solution

27. Show that the function de�ned by 

is a continuous function.

Watch Video Solution

f(x) = sin(x2)

https://dl.doubtnut.com/l/_CUgCE3wK40m8
https://dl.doubtnut.com/l/_4pwCSy5Xktn7
https://dl.doubtnut.com/l/_C1zRuTSDJVO1
https://dl.doubtnut.com/l/_hr6IBaSZ0aQQ


28. Prove that the function de�ned by is

a continuous function.

Watch Video Solution

f(x) = tanx

29. Examine whether the function f given by

is continuous at .

Watch Video Solution

f(x) = x2 x = 0

30. Discuss the continuity of the function f given by

.f(x) = |x|atx = 0

https://dl.doubtnut.com/l/_hr6IBaSZ0aQQ
https://dl.doubtnut.com/l/_bRSAjUQirhpX
https://dl.doubtnut.com/l/_XkRHI8SxUzqn
https://dl.doubtnut.com/l/_g4sqc3aPbPWt


Watch Video Solution

31. Check the continuity of the function f given by

.

Watch Video Solution

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

32. Prove that the identity function on real numbers

given by is continuous at every real number.

Watch Video Solution

f(x) = x

https://dl.doubtnut.com/l/_g4sqc3aPbPWt
https://dl.doubtnut.com/l/_deCw23cGdt3m
https://dl.doubtnut.com/l/_8LchouhX1Snk


33. Is the function de�ned by , a

continuous function?

Watch Video Solution

f(x) = |x|

34. Show that the function f given by

is not

continuous at .

Watch Video Solution

f(x) = {x3 + 3 if x ≠ 01 if x = 0

x = 0

35. Check the points where the constant function

 is continuous.f(x) = k

https://dl.doubtnut.com/l/_omqhvqOLf4cY
https://dl.doubtnut.com/l/_ejiWPOAIpWX4
https://dl.doubtnut.com/l/_vjKeFtoK7zLw


Watch Video Solution

36. Discuss the continuity of the function/given by

.

Watch Video Solution

f(x) = x3 + x2 − 1

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

.

Watch Video Solution

f(x) = , x ≠ 0
1

x

https://dl.doubtnut.com/l/_vjKeFtoK7zLw
https://dl.doubtnut.com/l/_I0BPNeiCZJNZ
https://dl.doubtnut.com/l/_GTsQkCwheYm5


38. If , then prove that

.

Watch Video Solution

y = A sinx + B cos x

+ y = 0
d2y

dx
2

39. Find , if .

Watch Video Solution

d2y

dx2
y = x3 + tanx

40. Find , if .

Watch Video Solution

dy

dx
x + y = a

2
3

2
3

2
3

https://dl.doubtnut.com/l/_Kcqu6wjkXFJu
https://dl.doubtnut.com/l/_4EvZ0MR6SKNx
https://dl.doubtnut.com/l/_yDaOGMtdHIX3
https://dl.doubtnut.com/l/_vlLAKzt56GtB


41. Find , if .

Watch Video Solution

dy

dx
x = a(θ + sin θ), y = 1(1 − cos θ)

42. Find , if .

Watch Video Solution

dy

dx
x = at2, y = 2at

43. Find , if .

Watch Video Solution

dy

dx
x = a cos θ, y = a sin θ

44. Find , if .
dy

dx
yx + xy + xx = ab

https://dl.doubtnut.com/l/_vlLAKzt56GtB
https://dl.doubtnut.com/l/_LlvMZA3hjhAf
https://dl.doubtnut.com/l/_JhXhBab6UvPf
https://dl.doubtnut.com/l/_Ofgy61WWet17


Watch Video Solution

45. Di�erentiate w.r.t. x.

Watch Video Solution

xsin x, x > 0

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

constant.

Watch Video Solution

ax

47. Di�erentiate  w.r.t x.√
(x − 3)(x2 + 4)

3x2 + 4x + 5

https://dl.doubtnut.com/l/_Ofgy61WWet17
https://dl.doubtnut.com/l/_9wx7x8QMHiTe
https://dl.doubtnut.com/l/_KgmYzaImMnsD
https://dl.doubtnut.com/l/_IJLRulfpHI1c


Miscellaneous Exercise

Watch Video Solution

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

Watch Video Solution

sin3 x + cos6 x

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

Watch Video Solution

cos − 1( )x

2

√2x + 7

−2 < x < 2

https://dl.doubtnut.com/l/_IJLRulfpHI1c
https://dl.doubtnut.com/l/_CyXom63e7fVP
https://dl.doubtnut.com/l/_d7vyD46l4BAZ
https://dl.doubtnut.com/l/_1pYqsKBqR73O


3. Di�erentiate w.r.t. x the function

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

4. If  , show that  exists for all real 

and �nd it.

Watch Video Solution

f(x) = |x|
3

f(x) x

5. Using mathematical induction prove that

 for all positive integers n.

Watch Video Solution

(xn) = nxn− 1d

dx

https://dl.doubtnut.com/l/_1pYqsKBqR73O
https://dl.doubtnut.com/l/_fxfNOUnHfkVU
https://dl.doubtnut.com/l/_faXuxzNtMyRd


6. Does there exist a function which is continuous

everywhere but not di�erentiable at exactly two

points? Justify your answer.

Watch Video Solution

7. Using the fact that

 and the

di�erentiation, obtain the sum formula for cosines.

Watch Video Solution

sin(A + B) = sinA cosB + cosA sinB

https://dl.doubtnut.com/l/_faXuxzNtMyRd
https://dl.doubtnut.com/l/_n9AeNUg365s5
https://dl.doubtnut.com/l/_MgEK8jHMWHuV


8. If show that 

.

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1,

(1 − x2) − x − a2y = 0
d2y

dx
2

dy

dx

9. If , prove that 

Watch Video Solution

y =
∣
∣ 
∣ 
∣
∣

f(x) g(x) h(x)

l m n

a b c

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣ 
∣
∣

f' (x) g' (x) h' (x)

l m n

a b c

∣
∣ 
∣ 
∣
∣

dy

dx

https://dl.doubtnut.com/l/_RAKP1Ez2VfDh
https://dl.doubtnut.com/l/_waFxFgUhg2L6


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

, for some constant a and b.

Watch Video Solution

cos(a cos x + b sinx)

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

Watch Video Solution

(3x2 − 9x + 5)
9

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

Watch Video Solution

(logx)logx, x > 1

https://dl.doubtnut.com/l/_LXjn34H4sXU5
https://dl.doubtnut.com/l/_3F65SfBjLEAp
https://dl.doubtnut.com/l/_3IvV8xZdCxq2
https://dl.doubtnut.com/l/_1CICP8c8hiNT


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

Watch Video Solution

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

√1 + sinx − √1 − sinx

π

2

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

Watch Video Solution

(5x)3 cos 2x

15. If , prove that 

.

Watch Video Solution

x√1 + y + y√1 + x = 0

= −
dy

dx

1

(1 + x)
2

https://dl.doubtnut.com/l/_1CICP8c8hiNT
https://dl.doubtnut.com/l/_Zxiyq4OPZbfa
https://dl.doubtnut.com/l/_yphLRsUin3NU


16.  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

17. If  , with  , prove

that  .

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

=
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_vMW5vaQCFo8m
https://dl.doubtnut.com/l/_uBHI1a2d8v3n


18. If x=a (cos t + t sin t) and y=a ( sin t- t cos t), �nd

Watch Video Solution

d2y

dx
2

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

 for some �xed 

.

Watch Video Solution

xx + xa + ax + aa, a > 0 and x > 0

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

 for .xx2 − 3 + (x − 3)
x2

x > 3

https://dl.doubtnut.com/l/_Trb5JkaAGnoW
https://dl.doubtnut.com/l/_10a2I1EFvDd7
https://dl.doubtnut.com/l/_TLq0BGKBlI30


Watch Video Solution

21. Find  at  when 

.

Watch Video Solution

dy

dx
t = (2 )

π

3

x = 10(t– sin t) and y = 12(1– cos t)

22. Find  if 

Watch Video Solution

,
dy

dx

y = sin− 1[x√ 1 − x −  √x √1 − x2 ]

https://dl.doubtnut.com/l/_TLq0BGKBlI30
https://dl.doubtnut.com/l/_pcn4KGFB2QSQ
https://dl.doubtnut.com/l/_wPjcuWdgxdaS


Exercise 5 6

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

Watch Video Solution

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

4

3π

4

1. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

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

2

https://dl.doubtnut.com/l/_kXl81rnXiYu2
https://dl.doubtnut.com/l/_cagAjgK3I0oE


2. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

x = a secθ, y = b tan θ

3. 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

https://dl.doubtnut.com/l/_KSyM9NSn4GIr
https://dl.doubtnut.com/l/_etB6gwreZU9d
https://dl.doubtnut.com/l/_HuGKl2nzpRE3


4. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

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

5. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

https://dl.doubtnut.com/l/_HuGKl2nzpRE3
https://dl.doubtnut.com/l/_oGnVeQZ1oQnt
https://dl.doubtnut.com/l/_oSGtS76qpxZi


6. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t

7. 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

https://dl.doubtnut.com/l/_oSGtS76qpxZi
https://dl.doubtnut.com/l/_Hs2kmfTN4GCt
https://dl.doubtnut.com/l/_C6sBsvz7OCpP


8. 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

9. If x and y are connected parametrically by the

equations given, without eliminating the parameter,

Find . 

Watch Video Solution

dy

dx

x = sin t, y = cos 2t

https://dl.doubtnut.com/l/_C6sBsvz7OCpP
https://dl.doubtnut.com/l/_xe5rSOoaDvLA
https://dl.doubtnut.com/l/_5O3TpRInpGY9


Exercise 5 2

10. If  , show that

Watch Video Solution

x = √asin − 1 t, y = √acos − 1 t

= −
dy

dx

y

x

11. 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 + θ sin θ), y = a(sin θ − θ cos θ)

https://dl.doubtnut.com/l/_5O3TpRInpGY9
https://dl.doubtnut.com/l/_pmhiwYqxhyMo
https://dl.doubtnut.com/l/_GFZvuPpAcFeq


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 x

Watch Video Solution

sin(ax + b)

cos(cx + d)

https://dl.doubtnut.com/l/_GFZvuPpAcFeq
https://dl.doubtnut.com/l/_fK9yMOQ1Wjge
https://dl.doubtnut.com/l/_eLMdodFHDyib


Watch Video Solution

4. Di�erentiate the functions with respect to x

Watch Video Solution

cos x3
.

sin
2
(x5)

5. Di�erentiate the functions with respect to x

Watch Video Solution

2√cot(x2)

https://dl.doubtnut.com/l/_eLMdodFHDyib
https://dl.doubtnut.com/l/_nTrKrC9pqlKV
https://dl.doubtnut.com/l/_SbGWOKejA49s


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

 is not di�erentiable at 

.

Watch Video Solution

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

x = 1 and x = 2

7. Di�erentiate the functions with respect to x

Watch Video Solution

cos(√x)

8. Prove that the function f given by

 is not di�erentiable at f(x) = |x − 1|, x ∈ R x = 1

https://dl.doubtnut.com/l/_zTONS2Rfm4El
https://dl.doubtnut.com/l/_B24m7lG4nGQd
https://dl.doubtnut.com/l/_Ejn27qCf0Ymf


Exercise 5 1

Watch Video Solution

9. Di�erentiate the functions with respect to x

Watch Video Solution

sin(ax + b)

10. Di�erentiate the functions with respect to x

Watch Video Solution

sec(tan(√x))

https://dl.doubtnut.com/l/_Ejn27qCf0Ymf
https://dl.doubtnut.com/l/_sBGWGVGrcGWG
https://dl.doubtnut.com/l/_KWdnzNGM6YX8


1.  Discuss the continuity

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

2x, if x < 0

0, if 0 ≤ x ≤ 1

4x, if x > 1

2. Find all points of discontinuity of f, where f is

de�ned by

Watch Video Solution

f(x) = {
x10 − 1 if x ≤ 1

x2 if x > 1

3. Find all points of discontinuity of f, where f is

de�ned by

Watch Video Solution

f(x) = {
if x < 0

1 if x ≥ 0

x

|x |

https://dl.doubtnut.com/l/_pXuplVmbNHFn
https://dl.doubtnut.com/l/_KmJvEBmYfy2u
https://dl.doubtnut.com/l/_1br197kggE9l


Watch Video Solution

4. Find all points of discontinuity of f, where f is

de�ned by

Watch Video Solution

f(x) = {
if x ≠ 0

0 if x = 0

|x |
x

5. Is the function f de�ned by

continuous at 

Watch Video Solution

f(x) = {
x if x ≤ 1

5 if x > 1

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

https://dl.doubtnut.com/l/_1br197kggE9l
https://dl.doubtnut.com/l/_uVJHso9uq05N
https://dl.doubtnut.com/l/_XxkiESOsrjtL


6. Prove that the function is continuous at 

, where n is a positive integer.

Watch Video Solution

f(x) = xn

x = n

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. Find all points of discontinuity of f, where f is

de�ned byf(x) = {
2x + 3 if x ≤ 2

2x − 3 if x > 2

https://dl.doubtnut.com/l/_ccMeFLH9HHBw
https://dl.doubtnut.com/l/_3f1VzvFT1Ey3
https://dl.doubtnut.com/l/_QkOZLnYnHwSp


Watch Video Solution

9. Prove that the function is

continuous at , at and at .

Watch Video Solution

f(x) = 5x − 3

x = 0 x = − 3 x = 5

10. 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|

https://dl.doubtnut.com/l/_QkOZLnYnHwSp
https://dl.doubtnut.com/l/_gKY9tcU69a4T
https://dl.doubtnut.com/l/_Tv5tT7SeMcvA


11. Examine the continuity of the function

at .

Watch Video Solution

f(x) = 2x2 − 1 x = 3

12. 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 ≤ 0

4x + 1 if x > 0

x = 0 x = 1

https://dl.doubtnut.com/l/_Tv5tT7SeMcvA
https://dl.doubtnut.com/l/_NvKDpfbpp4e9
https://dl.doubtnut.com/l/_grOWbIfTvPEk


13. 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]

14. Discuss the continuity of the function f, where f is

de�ned by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2 if x ≤ − 1

2x if − 1 < x ≤ 1

2 if x > 1

https://dl.doubtnut.com/l/_u7qDaOUDyzrw
https://dl.doubtnut.com/l/_flt4t5yw0Ghj


15. 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 ≤ 3

bx + 3 if x > 3

x = 3

16. Discuss the continuity of the function f, where f is

de�ned by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3 if 0 ≤ x ≤ 1

4 if 1 < x < 3

5 if 3 ≤ x ≤ 10

https://dl.doubtnut.com/l/_HYXzSqfj1shY
https://dl.doubtnut.com/l/_COmaJ5cOWWyR


17. Is the function de�ned by

 a continuous function?

Watch Video Solution

f(x) = {
x + 5 if x ≤ 1

x − 5 if x > 1

18. Find all points of discontinuity of f, where f is

de�ned by

Watch Video Solution

f(x) = {
x + 1 if x ≥ 1

x2 + 1 if x < 1

19. Find all points of discontinuity of f, where f is

de�ned by

W t h Vid S l ti

f(x) = {
x3 − 3 if x ≤ 2

x2 + 1 if x < 2

https://dl.doubtnut.com/l/_9OYe5doOyX6l
https://dl.doubtnut.com/l/_XZG9Sh0vx2je
https://dl.doubtnut.com/l/_ZaoLx05rdRtQ


Watch Video Solution

20. 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 ≤ 5

3x − 5 if x > 5
x = 5

21. 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 ≤ π

cos x if x > π
x = π

https://dl.doubtnut.com/l/_ZaoLx05rdRtQ
https://dl.doubtnut.com/l/_A3ylgj5SaGIb
https://dl.doubtnut.com/l/_41WuMgHXuLaG
https://dl.doubtnut.com/l/_oI0Y0vqL2WYx


22. Find all points of discontinuity of f, where

Watch Video Solution

f(x) = {
if x < 0

x + 1 if x ≥ 0

sin x
x

23. Discuss the continuity of the cosine, cosecant,

secant and cotangent functions.

Watch Video Solution

24. Discuss the continuity of the following functions:

(a)   f(x) = sinx + cos x

https://dl.doubtnut.com/l/_oI0Y0vqL2WYx
https://dl.doubtnut.com/l/_7sISNlkGAPVn
https://dl.doubtnut.com/l/_HDTt0mjxHzCl


(b)   

(c) 

Watch Video Solution

f(x) = sinx − cos x

f(x) = sinx. cos x

25. Is the function de�ned by 

continuous at ?

Watch Video Solution

f(x) = x2 − sinx + 5

x = π

26. Find the values of k so that the function f is

continuous at the indicated point in

 at .

W t h Vid S l ti

f(x) = {
kx2 if x ≤ 2

3 if x > 2
x = 2

https://dl.doubtnut.com/l/_HDTt0mjxHzCl
https://dl.doubtnut.com/l/_xhReci77Ap0t
https://dl.doubtnut.com/l/_pu0UDiEzefmH


Watch Video Solution

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

continuous at the indicated point in

 at 

Watch Video Solution

f(x) = {
if x ≠

3 if x =

k cos x
π− 2x

π

2
π

2

x =
π

2

28. 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

https://dl.doubtnut.com/l/_pu0UDiEzefmH
https://dl.doubtnut.com/l/_M92bbJtWTJdq
https://dl.doubtnut.com/l/_UC1kpZqrwhat


29. 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

30. Find all the points of discontinuity of f de�ned by

.

Watch Video Solution

f(x) = |x| − |x + 1|

https://dl.doubtnut.com/l/_jvAC9P7Jn2L9
https://dl.doubtnut.com/l/_d0BSztZjIPtx


31. Find the values of a and b such that the function

de�ned by  is a

continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 if x ≤ 2

ax + b if 2 < x < 10

21 if x ≥ 10

32. Show that the function de�ned by

is a continuous function.

Watch Video Solution

f(x) = cos(x2)

https://dl.doubtnut.com/l/_ie9VlxJXrzrd
https://dl.doubtnut.com/l/_crnzOK5GWcb3


Exercise 5 4

33. Show that the function de�ned by 

is a continuous function.

Watch Video Solution

f(x) = |cos x|

34. The function  is continuous for all x

Watch Video Solution

f(x) = sin|x|

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

ex + ex
2

+ . . . . + ex
5

https://dl.doubtnut.com/l/_k5yADl0ira6u
https://dl.doubtnut.com/l/_AwOb8edPa99e
https://dl.doubtnut.com/l/_oMJ3qFARx2Gf


Watch Video Solution

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

Watch Video Solution

√e√x, x > 0

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

Watch Video Solution

log(logx), x > 1

https://dl.doubtnut.com/l/_oMJ3qFARx2Gf
https://dl.doubtnut.com/l/_FjxbpJrviBFm
https://dl.doubtnut.com/l/_0Nso7OysEoRI


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

Watch Video Solution

, x > 0
cos x

logx

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

esin − 1 x

https://dl.doubtnut.com/l/_0IOYh4zdQibf
https://dl.doubtnut.com/l/_qYZeE1EQ92Uf
https://dl.doubtnut.com/l/_QXVfSLAsD5Qb


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

Watch Video Solution

ex
3

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

Watch Video Solution

ex

sinx

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

sin(tan− 1 e−x)

https://dl.doubtnut.com/l/_QXVfSLAsD5Qb
https://dl.doubtnut.com/l/_Vr92GKleg96q
https://dl.doubtnut.com/l/_06gTeoeUCa5T
https://dl.doubtnut.com/l/_9pLbKnRav4B1


Exercise 5 3

Watch Video Solution

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

Watch Video Solution

cos(logx + ex), x < 0

1. Find  in the following:

Watch Video Solution

dy

dx
sin2 y + cos xy = π

https://dl.doubtnut.com/l/_9pLbKnRav4B1
https://dl.doubtnut.com/l/_V1VuL6Oo7taI
https://dl.doubtnut.com/l/_RbIt2lwugF8t
https://dl.doubtnut.com/l/_dDG2I8VeVcw8


2. Find  in the following:

Watch Video Solution

dy

dx
ax + by2 = cos y

3. Find  in the following:

Watch Video Solution

dy

dx
2x + 3y = siny

4. Find  in the following: 

Watch Video Solution

dy

dx
2x + 3y = sinx

https://dl.doubtnut.com/l/_dDG2I8VeVcw8
https://dl.doubtnut.com/l/_CS29NkEmG19T
https://dl.doubtnut.com/l/_ga36C6uvX8xw


5. Find  in the following: 

(a)  

(b)  

(c) 

Watch Video Solution

dy

dx

x3 + x2y + xy2 + y3 = 81

xy + y2 = tanx + y

x2 + xy + y2 = 100

6. Find  in the following:

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

7. Find  in the following:

Watch Video Solution

dy

dx
xy + y2 = tanx + y

https://dl.doubtnut.com/l/_5GL7JbxG2SgB
https://dl.doubtnut.com/l/_CsQOgmlLdID1
https://dl.doubtnut.com/l/_9C2z3sWPqKoy


Watch Video Solution

8. Find  in the following:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

dy

dx
y = sin− 1( )

2x

1 + x2

2

1 + x2

5

4 + x2

1

3 + x2

5

6 + x2

9. Find  in the following:
dy

dx
sin2 x + cos2 y = 1

https://dl.doubtnut.com/l/_9C2z3sWPqKoy
https://dl.doubtnut.com/l/_eVTCkXj1wf4O
https://dl.doubtnut.com/l/_dIa0mEKlpgyj


Watch Video Solution

10. 

Watch Video Solution

y = tan− 1 , − < x <
3x − x3

1 − 3(x2)

1

√3

1

√3

11. If  , �nd 

 .

Watch Video Solution

y = sin− 1( ) + cos − 1( )
1 − x2

1 + x2

1 − x2

1 + x2

dy

dx

https://dl.doubtnut.com/l/_dIa0mEKlpgyj
https://dl.doubtnut.com/l/_bFnKT3FAd2Pr
https://dl.doubtnut.com/l/_GLdLvdJlRIC0


12. Find  in the following: ,

Watch Video Solution

dy

dx
y = sin− 1( )

1 − x2

1 + x2

0 < x < 1

13. Find  in the following: 

Watch Video Solution

dy

dx

y = cos − 1( ), − 1 < x < 1
2x

1 + x2

14. Find  in the following:

W h Vid S l i

dy

dx

y = sin− 1(2x√1 − x2), − < x <
1

√2

1

√2

https://dl.doubtnut.com/l/_kvUHymrvIbhp
https://dl.doubtnut.com/l/_fFvrPwadHKiC
https://dl.doubtnut.com/l/_MgVl37WeKz83


Exercise 5 8

Watch Video Solution

15. Find  in the following:

Watch Video Solution

dy

dx
y = sec− 1( )

1

2x2 − 1

1. Examine the applicability of Mean Value Theorem

for all three functions given in the above exercise 2.

View Text Solution

https://dl.doubtnut.com/l/_MgVl37WeKz83
https://dl.doubtnut.com/l/_XNynqPYN9Sr2
https://dl.doubtnut.com/l/_hrmfYM6fuGRQ


2. Verify Mean Value Theorem, if 

in the interval [a, b], where .

Watch Video Solution

f(x) = x2 − 4x − 3

a = 1 and b = 4

3. Verify Mean Value Theorem, if

 in the interval [a, b], where 

. Find all  for which 

.

Watch Video Solution

f(x) = x3 − 5x2 − 3x

a = 1 and b = 3 c ∈ (1, 3)

f ′ (c) = 0

https://dl.doubtnut.com/l/_CT6efv4ffP99
https://dl.doubtnut.com/l/_TneRK8tOV7TO


4. Examine if Rolle's theorem is applicable to any of

the following functions. Can you say something about

the converse of Rolle's theorem from these example?

(i)  for  

(ii)  for  

(iii)  for 

View Text Solution

f(x) = [x] x ∈ [5, 9]

f(x) = [x] x ∈ [ − 2, 2]

f(x) = x2 − 1 x ∈ [1, 2]

5. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

https://dl.doubtnut.com/l/_VfP4jGPA0GYH
https://dl.doubtnut.com/l/_NhY84IbsnimK
https://dl.doubtnut.com/l/_eyCZeHAXZyq4


Exercise 5 5

6. If  is a 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)

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

Watch Video Solution

xx − 2sin x

https://dl.doubtnut.com/l/_eyCZeHAXZyq4
https://dl.doubtnut.com/l/_rnD85VqLnHFv


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

Watch Video Solution

cos x cos 2x cos 3x

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

Watch Video Solution

(logx)cos x

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

W h Vid S l i

√
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

https://dl.doubtnut.com/l/_9RLV6ptKsMDL
https://dl.doubtnut.com/l/_cJvyz8rLnwHe
https://dl.doubtnut.com/l/_e0zrxifgP7qX


Watch Video Solution

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

Watch Video Solution

(x + 3)
2
. (x + 4)

3
. (x + 5)

4

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

Watch Video Solution

(logx)
x

+ xlogx

https://dl.doubtnut.com/l/_e0zrxifgP7qX
https://dl.doubtnut.com/l/_XgJ2Dbyr2YIj
https://dl.doubtnut.com/l/_pCG1MzYmaXk3


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

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

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

Watch Video Solution

xsin x + (sinx)cos x

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

Watch Video Solution

(sinx)x + sin− 1
√x

https://dl.doubtnut.com/l/_YgGj3lbUJROc
https://dl.doubtnut.com/l/_GG7dPgDV0C9F
https://dl.doubtnut.com/l/_Elx4HFiJ2c5W


Watch Video Solution

10. Find of the functions given by 

Watch Video Solution

dy

dx
xy + yx = 1

11. Find of the functions given by 

Watch Video Solution

dy

dx
yx = xy

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

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

https://dl.doubtnut.com/l/_Elx4HFiJ2c5W
https://dl.doubtnut.com/l/_YriKrJG9eJs7
https://dl.doubtnut.com/l/_qXuyMm6KqPQS
https://dl.doubtnut.com/l/_Z2DuMAwxaw7r


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

Watch Video Solution

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

14. 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)

https://dl.doubtnut.com/l/_Z2DuMAwxaw7r
https://dl.doubtnut.com/l/_MQIUoF1QKFqr
https://dl.doubtnut.com/l/_B7W7OrfOhhry


15. 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)

16. Find  of the functions given by 

Watch Video Solution

dy

dx

(cos x)y = (cos y)x

https://dl.doubtnut.com/l/_mNN3ddH9u00M
https://dl.doubtnut.com/l/_8xxRMJACXlep


Exercise 5 7

17. Find of the functions given by 

Watch Video Solution

dy

dx
xy = e ( x−y )

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

https://dl.doubtnut.com/l/_8xxRMJACXlep
https://dl.doubtnut.com/l/_jKNJT6lC9dPx
https://dl.doubtnut.com/l/_dDvkM0SQS0SI
https://dl.doubtnut.com/l/_XgRDruis5sYz


1. Find the second order derivatives of the functions

given.

Watch Video Solution

log(logx)

2. Find the second order derivatives of the functions

given.

.

Watch Video Solution

tan− 1 x

https://dl.doubtnut.com/l/_XgRDruis5sYz
https://dl.doubtnut.com/l/_hRHBDGOvFzP2


3. Find the second order derivatives of the functions

given.

Watch Video Solution

x. cos x

4. Find the second order derivatives of the functions

given. 

Watch Video Solution

x20

https://dl.doubtnut.com/l/_0HoZ3JKd4Uu3
https://dl.doubtnut.com/l/_1KD3DfJktGC5


5. Find the second order derivatives of the functions

given

Watch Video Solution

x2 + 3x + 2

6. Find the second order derivatives of the functions

given.

.

Watch Video Solution

e6x cos 3x

https://dl.doubtnut.com/l/_hikTKXgaWCQF
https://dl.doubtnut.com/l/_DlnUjnqdRQkB


7. Find the second order derivatives of the functions

given.

.

Watch Video Solution

ex sin 5x

8. Find the second order derivatives of the functions

given.

Watch Video Solution

x3 logx

https://dl.doubtnut.com/l/_IiDEktWtQ0pR
https://dl.doubtnut.com/l/_E6Wksf0sUvtm


9. Find the second order derivatives of the functions

given.

Watch Video Solution

logx

10. If , show that 

Watch Video Solution

y = Aemx + Benx

− (m + n) + mny = 0
d2y

dx
2

dy

dx

11. If , show that 

Watch Video Solution

y = 500e7x + 600e− 7x = 49y
d2y

dx2

https://dl.doubtnut.com/l/_WDB8hO3bllmn
https://dl.doubtnut.com/l/_0tY8OAuzvV1l
https://dl.doubtnut.com/l/_SUSWVALcByTU


Watch Video Solution

12. If , show that .

Watch Video Solution

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

d2y

dx2

dy

dx

13. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

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

14. Find the second order derivatives of the functions

given.

https://dl.doubtnut.com/l/_SUSWVALcByTU
https://dl.doubtnut.com/l/_2bRuzA8Nm2ID
https://dl.doubtnut.com/l/_nwdMlGZuMwyu
https://dl.doubtnut.com/l/_7dMaFN3cXmMN


Watch Video Solution

sin(logx)

15. If , prove that 

Watch Video Solution

y = 5 cos x − 3s ∈ x + y = 0
d2y

dx
2

16. If Find  in terms of y alone.

Watch Video Solution

y = cos − 1 x,
d2y

dx2

https://dl.doubtnut.com/l/_7dMaFN3cXmMN
https://dl.doubtnut.com/l/_HlFnrMfGXt2V
https://dl.doubtnut.com/l/_7gdOnp1fG8ES


17. If show that 

.

Watch Video Solution

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

x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_xhHIpKysQN3j

