&J doubtnut

India's Number 1 Education App

MATHS

BOOKS - USHA MATHS (ODIA ENGLISH)

CONTINUITY AND DIFFERENTIABILITY
APPLICATION OF DERIVATIVES

1.If a function is continuous at x=a, then find

+ 5 {f(at h) — fa—h)

lim
h—0

| e |


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PnhFcZTjn5d4

| & Watch Video Solution

2.If a function is continuous at x=a, then find

lim 4 —{f(a+h) — f(a— b))

° Watch Video Solution

3. Find the value of k so that the function f

defined below is continuous at x =20

sin 2z
_ T =0
o = {57

° Watch Video Solution



https://dl.doubtnut.com/l/_PnhFcZTjn5d4
https://dl.doubtnut.com/l/_io6eTq9loASb
https://dl.doubtnut.com/l/_Bgnknkm5vPe6

4.If f(x +y) = f(z)f(y) for all z,y € R and

f(5) = 4and f'(0) = 2,then find f'(5)

o Watch Video Solution

5.1f f(x) = |cos 2z/|, then find f’ (% + O)

o Watch Video Solution

6. If f(4 =4, f'(4 =1 then find



https://dl.doubtnut.com/l/_BG8TKlvYtoM9
https://dl.doubtnut.com/l/_PlyzJ6klDyaz
https://dl.doubtnut.com/l/_ibDxwxKihz7d

I & Watch Video Solution ]

7. Find the wvalues of x, for which

d _1 .
%cot(cot a:) = 1.

° Watch Video Solution

8. Find x, for which %cos (cos_1 :c) = 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_ibDxwxKihz7d
https://dl.doubtnut.com/l/_Jo1bFMbo0Asw
https://dl.doubtnut.com/l/_3Vdowmkeb3sG

9. Write the value X for which

d
— sin" !(sinz) = 1

dx

o Watch Video Solution

d
10. Find x, for which —cos (cos_1 :I;) = 1.
dx

° Watch Video Solution

11. Find x, for which disec(sec_1 :n) = 1.
x

° Watch Video Solution



https://dl.doubtnut.com/l/_2p5pnd0u17HQ
https://dl.doubtnut.com/l/_3HwE38EGAecB
https://dl.doubtnut.com/l/_XTrcs2ggkcHt

d
x and z = ZCos_lw,ﬁnd _y
dz

12.1f y = sin~*

° Watch Video Solution

d
B.fy=t*andz = ¢° ﬁnd,d—yatt = 1.
x

° Watch Video Solution

. dy m
14. If ¢ = logt, y = sint, ind — at t = —.
dr 2

State true or false in exercises 14 — 21.

° Watch Video Solution



https://dl.doubtnut.com/l/_XTrcs2ggkcHt
https://dl.doubtnut.com/l/_mcJ60G5c4j4S
https://dl.doubtnut.com/l/_6a7rs19e4NEj
https://dl.doubtnut.com/l/_7XKelGDyMXyv

923
15. Differential coefficient of sin_l( T )
1+ z6

62

+ 26

with respect to x is

° Watch Video Solution

16. There is no function which is its own

derivative

o Watch Video Solution



https://dl.doubtnut.com/l/_7XKelGDyMXyv
https://dl.doubtnut.com/l/_NQyKpM2yP3r4
https://dl.doubtnut.com/l/_Fe47bAVPFoWo

17. The derivative of a non constant even

function is always an odd function.

° Watch Video Solution

1
18. If r=cos | —— ,
V14t

. _1 1 dy . .
y = sin ﬁ then o is independent
Vi

of t.

° Watch Video Solution



https://dl.doubtnut.com/l/_5wSRjA6pTlxa
https://dl.doubtnut.com/l/_mp71IUqoNyUn

19. The derivative of

1( 1 > 5 .
sec —— |Jw.r.t. /1 — 2% is 3
2x2 — 1

o Watch Video Solution

20. Derivative of log,,sinz wrto x is

cot z. log,, e

o Watch Video Solution



https://dl.doubtnut.com/l/_Lu0TWRpuF85Z
https://dl.doubtnut.com/l/_CfuciXuDpbYx

J Y

o Watch Video Solution

22. f(z) = z|z| is derivable at x = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_E8aESGwnoUpN
https://dl.doubtnut.com/l/_7WbIlNxiRU89

23. Fill in the blanks : The derivative of sec ' z

wrtoxifz < —1is _

° Watch Video Solution

24. Fill in the blanks : The derivative of sec™ !z

wrtoxifxz > 1is

° Watch Video Solution

25. Fill in the blanks : The derivative of cos ec ™'z

wrtoxifxz > 1is


https://dl.doubtnut.com/l/_YyBI3YksZRO3
https://dl.doubtnut.com/l/_lZD49nMxyHKN
https://dl.doubtnut.com/l/_tpYVqEi7SCRW

° Watch Video Solution

26. Fill in the blanks : The derivative of cosec 'z

wrtoxifz < —1is _

o Watch Video Solution

27. Fill in the blanks : The derivative of sin 'z

wrtoxif —1 < x <1is

o Watch Video Solution



https://dl.doubtnut.com/l/_tpYVqEi7SCRW
https://dl.doubtnut.com/l/_Wf3cYm8y7WwN
https://dl.doubtnut.com/l/_wfJDXI0yKJlz
https://dl.doubtnut.com/l/_qIPz5CZRFS5G

28. Fill in the blanks : The derivative of cos 'z

wr.toxif =1 <z <1lis_

o Watch Video Solution

29. Fill in the blanks : The derivative of |2z — 5|

when z < 2 is

o Watch Video Solution

30. Give an example of a function which is

neither one-one nor onto

| = 1


https://dl.doubtnut.com/l/_qIPz5CZRFS5G
https://dl.doubtnut.com/l/_wzGEH4ojqzPQ
https://dl.doubtnut.com/l/_PsHRlzIbYTcj

| QJ Watch Video Solution

31. Check the injectivity of the following function

f: R — Ris given by f(x) = z*

° Watch Video Solution

32. What is the maximum value of sin x cos x for
- (7r 71')?
T —, — )7
6’ 2

° Watch Video Solution



https://dl.doubtnut.com/l/_PsHRlzIbYTcj
https://dl.doubtnut.com/l/_C6tFwsLzkeVk
https://dl.doubtnut.com/l/_i7MaYWO7zR6v

33. Find the extreme points of the function

y=z+ .

° Watch Video Solution

34. Does the. normal at any point on a circle

passes through the centre of the circle ?

° Watch Video Solution

35. Examine the continuity of the following

functions at the indicated points:


https://dl.doubtnut.com/l/_tgJGShYc8lih
https://dl.doubtnut.com/l/_OYwkXKEfLDEc
https://dl.doubtnut.com/l/_0HnbTyMAqRjX

a:—l—% r <
fl@) =49,

E—ma r >

tr = —
atr 5

o= N

o Watch Video Solution

36. examine the contiunity of the following

functions at indicated points . f(z)=
1+22)% if
(1+22)" 1 x#oatw:O.
(62) if x=0

° Watch Video Solution

37. Examine the contiunity of the following

functions at the indicated points .f(x)=


https://dl.doubtnut.com/l/_0HnbTyMAqRjX
https://dl.doubtnut.com/l/_O8T76HYFHdEw
https://dl.doubtnut.com/l/_gIxr6hNlXayS

2¢ + 1 if <0
x if 0<z<latz=0,1.
20 —1 if z>1

o Watch Video Solution

38. Examine the continuity of the following

functions at indicated points.

eT —1 .
: if « # Oatx =0
f(z) = ¢ ex+1
0 if =0

O Watch Video Solution



https://dl.doubtnut.com/l/_gIxr6hNlXayS
https://dl.doubtnut.com/l/_4CNO6I3yzkJu

39. Examine the contiunity of the the following

functions at  indicated points.  f(x)=

1 if >0
er ! atx =0
0 if <0

o Watch Video Solution

40. Find the derivative of the following functions

from definition \/Ecos T.

o Watch Video Solution



https://dl.doubtnut.com/l/_6rLYrEtjegKN
https://dl.doubtnut.com/l/_hYOfJs1Lm9dE

41.Find the derivative of the following functions

from definition sin? z.

° Watch Video Solution

42. Find the derivative of the following functions

from definition y/tan x.

° Watch Video Solution



https://dl.doubtnut.com/l/_NIaRzQPiPtOn
https://dl.doubtnut.com/l/_XErVYxkhG1xB
https://dl.doubtnut.com/l/_Z8Ziitti63CI

° Watch Video Solution

44. Test the differentiability of the following

atr = 0.

functions f(x) = Tl
T

o Watch Video Solution

_,{ acosx — bsinzx
45, If y = tan - , then find
bcosx + asinx
dy
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_Z8Ziitti63CI
https://dl.doubtnut.com/l/_NA33o3hojUTu
https://dl.doubtnut.com/l/_tdA9pkMOAY9g
https://dl.doubtnut.com/l/_gOCqLDgxGFLe

1 dy
46.If y=tan™ " (secx + tanz), then find —

dx
° Watch Video Solution
d
47, Find iy if
dx
Vit t+y1l—2
y = sin 5 , —l <z <1

° Watch Video Solution

d
48. Find %, if £ = +/sin2u and y = +/cos 2u

° Watch Video Solution



https://dl.doubtnut.com/l/_gOCqLDgxGFLe
https://dl.doubtnut.com/l/_DZ8oOamSxWPC
https://dl.doubtnut.com/l/_Cn9mmoakm3e4

dy
dz’

0y
z = a(t — sint),y = a(l — cost)att = 5

49, Find if

° Watch Video Solution

50. If yy/z2+ 1= log{\/a:2 +1— w} then

d
prove that (332 + 1)% +2xy+1=0

o Watch Video Solution



https://dl.doubtnut.com/l/_aFKTBt809IFN
https://dl.doubtnut.com/l/_df35ELyZRFw9

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

dy  cos’(a+y)
dz sina

o Watch Video Solution

52. Write the subinterval of (0, ) in which sin

TN . . :
(:c + Z) IS Increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_niZpLI4QWzxi
https://dl.doubtnut.com/l/_TJlwtqYmCzCy

53. Find the intervals where the following
functions are (a) increasing and (b) decreasing.

y=tanx — 4(xz — 2),x €
(-23)
27 2

o Watch Video Solution

54. Show that the line y = mx + c touches the

a
arabola v = 4axifc = —.
P (] ™

O Watch Video Solution



https://dl.doubtnut.com/l/_eGih6v7dmQMA
https://dl.doubtnut.com/l/_x9ezPx9lcCTL

55. Find the points on the curve
z? + y* — 2z — 4y + 1 = 0, where the tangent

is parallel to y-axis

° Watch Video Solution

56. Find the equations of the tangent and the

x — 7
normal to the curve y = at the

(z —2)(z — 9

point, where it cuts the X-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_99tdY7MCdahU
https://dl.doubtnut.com/l/_KRUTw42Cs1uX
https://dl.doubtnut.com/l/_vawdiKM0W6OY

57. Find the angle of intersection of two curves

y=2"andy = 5°

° Watch Video Solution

58. Show that ad T € (O, z)is
1+ xtanz, 2

maximum when X = cos X.

o Watch Video Solution

log x

59. Show that f(x) = has minimum value

T

at x=e

| e |


https://dl.doubtnut.com/l/_vawdiKM0W6OY
https://dl.doubtnut.com/l/_qmsEFTU8zf0i
https://dl.doubtnut.com/l/_1yKkgaNL4f21

| & Watch Video Solution

dy 3at 3at?
60. Find — if = = Ly = at
dz 112 1
1
t = —
2

° Watch Video Solution

61. Find the extreme values of the function
f(z) = 2™ * and show that

f(z) = <e 'Vz €R.

° Watch Video Solution



https://dl.doubtnut.com/l/_1yKkgaNL4f21
https://dl.doubtnut.com/l/_JNjIJLebUE4F
https://dl.doubtnut.com/l/_fNUSdfA4Du6q
https://dl.doubtnut.com/l/_X5k35Hse8Ecx

62. A curve passes through the point (2, 0) and
slope of tthe tangent at any point (x, y) is

x> — 2z for all x € R. Show that the point

where ordinate is maximum is (O, %)

o Watch Video Solution

63. A figure consists of a semi-circle with a
rectangle on its diameter. Given that the
perimeter of the figure is 20 cm. Find the
dimensions in order that its area may be

maximuum.


https://dl.doubtnut.com/l/_X5k35Hse8Ecx
https://dl.doubtnut.com/l/_7KQhcIytYIHG

° Watch Video Solution

64. what is the direction of cosine of the line

passing through (4,2,3) and (6,8,4).

o Watch Video Solution

65. Show that the line y=mx+c touches the curve

5132

y2
g—b—zzlifc2:a2m2—b2

° Watch Video Solution



https://dl.doubtnut.com/l/_7KQhcIytYIHG
https://dl.doubtnut.com/l/_8WsCVHBXxd1W
https://dl.doubtnut.com/l/_8GNZaIgpwd8L
https://dl.doubtnut.com/l/_l6p2enK4gKx3

66. Find the equation of the tangent and normal
to the curve y(x-2)(x-3)-x+7=0 at the point where

it cuts the x-axis.

o Watch Video Solution

. dy . 1
67.Find — ify =
dx a2 — 22

° Watch Video Solution

d 5z — 1)3 (22 — 5)%
68.Findd—yify:(w )2 (2 — 5)
o (z —1)3(3z — 2)°

| nlll,L,L\'!,l,, o~ _1__n°®*_ __ |



https://dl.doubtnut.com/l/_l6p2enK4gKx3
https://dl.doubtnut.com/l/_SJpY0KVYUQb6
https://dl.doubtnut.com/l/_X0btRBChgyJv

| = vvaldn vidco o>0iution ]

69. If v/1— 22+ 4/1—3y? =a(z —7y) , then

Yy
rove that — =
P dx 1 — g2

o Watch Video Solution



https://dl.doubtnut.com/l/_X0btRBChgyJv
https://dl.doubtnut.com/l/_goU34iVQGjSt

