MATHS
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DIFFERENTIATION OR DERIVATIVE OF
A FUNCTION

Question Bank

1. Find from the definition of derivative

f(1)if fz) = 2* — 2z + 3


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

° View Text Solution

2. Find the derivatives of the followings from

the 1% principle.

372

° View Text Solution

3. Find the derivatives of the followings from
the 1% principle.

1/x

| e |


https://dl.doubtnut.com/l/_mfQjxUvMPnWB
https://dl.doubtnut.com/l/_t9n79KyPalpk
https://dl.doubtnut.com/l/_QL6XW7SrxrLB

L ® View Text Solution I

4. Find the derivatives of the followings from

the 1% principle.

sin? x

° View Text Solution

5. Prove that f(x)=|x-k|, k is constant, x € R is

not differentiable at x=k.

o View Text Solution



https://dl.doubtnut.com/l/_QL6XW7SrxrLB
https://dl.doubtnut.com/l/_R8eIEIZruiqT
https://dl.doubtnut.com/l/_AGNeiljEjc7r

6. Find (dy)/(dx) if

y = /1+ z

o View Text Solution

7.Find (dy)/(dx) if

Y = coS/x + 2

o View Text Solution



https://dl.doubtnut.com/l/_53VUTilKMS3v
https://dl.doubtnut.com/l/_laZsZ25PPmkr

8. Find (dy)/(dx) if

y:(w2+as—|—1)4

o View Text Solution

9. Find (dy)/(dx) if

Yy = (a,:c2 + bx —I—C)n

o View Text Solution



https://dl.doubtnut.com/l/_EQeFxudfQU3y
https://dl.doubtnut.com/l/_OTQSUIfwxYfc

10. Find (dy)/(dx) if

y= (22 + 1)(32% — 1)’

° View Text Solution

d
11.Find =2 if y = sin f(x)
dx

o Watch Video Solution

12. Find (dy)/(dx) if

y=sec f(x)



https://dl.doubtnut.com/l/_A03045eLUkop
https://dl.doubtnut.com/l/_u2T23qvjMtvt
https://dl.doubtnut.com/l/_lcIVwxmTCvak

\ ° View Text Solution

13. Find (dy)/(dx) if

y=cos(a cos x+bsin x)

o View Text Solution

14. Find (dy)/(dx) if

Yy = sin® z cos®

° View Text Solution



https://dl.doubtnut.com/l/_lcIVwxmTCvak
https://dl.doubtnut.com/l/_yRWhYnlR4tfp
https://dl.doubtnut.com/l/_flfowgMCGbzG
https://dl.doubtnut.com/l/_oS89XRFuvrin

15. Find (dy)/(dx) if

y = tan{(az — b)"}

o View Text Solution

16. Find (dy)/(dx) if

Yy =cotx

° View Text Solution



https://dl.doubtnut.com/l/_oS89XRFuvrin
https://dl.doubtnut.com/l/_AwBPd34ksLZg

17. Find (dy)/(dx) if

Yy = sec(tan \/5)

o View Text Solution

18. Find dy/dx if

o View Text Solution



https://dl.doubtnut.com/l/_G1Gc11Rdd0KC
https://dl.doubtnut.com/l/_UL0BjehwAUkf

19. Find dy/dx if

3 +y° = 3zy

o View Text Solution

20. Find dy/dx if

w o
w |

2
3

T3 +Ys =a

o View Text Solution



https://dl.doubtnut.com/l/_IbIyCtG5Ux7j
https://dl.doubtnut.com/l/_3BIK0ukVI5bS

21. Find dy/dx if

CROE

o View Text Solution

22. Find dy/dx if

z"y" = (x + y)m+"

o Watch Video Solution



https://dl.doubtnut.com/l/_VyMDlAdotunM
https://dl.doubtnut.com/l/_Gt1mS4S3JXKk

23.Find dy/dx if

Xy=cos(x+y)

o View Text Solution

24. Find dy/dx if

a:y—l—yzztana:—l—y

o View Text Solution



https://dl.doubtnut.com/l/_aGSaWy1f5jYC
https://dl.doubtnut.com/l/_baN1ovY5BpVE

25. Find dy/dx if

Yy = \/[Sinx + \/{sinaz + \/(sinaz + e )_

° View Text Solution

26. Find dy/dx if

T = at2,y=2at

o View Text Solution



https://dl.doubtnut.com/l/_CHUJHUce8AR7
https://dl.doubtnut.com/l/_9crXRLLTCH1R

27. Find dy/dx if

2at CL(]. — t2)

Tr — ’ —
1+27 " 11

° Watch Video Solution

28. Find dy/dx if

x =1rcosf,y =rsinf

o View Text Solution



https://dl.doubtnut.com/l/_M5HxnQIvo3ow
https://dl.doubtnut.com/l/_o5bJxGTwbfhy

29. Find dy/dx if

z = acos’ 0,y = bsin® 6

° View Text Solution

30. Find dy/dx if

r = a(0 + sinf), y = a(1 — cos H)

o View Text Solution



https://dl.doubtnut.com/l/_ImGy6pxFnmyk
https://dl.doubtnut.com/l/_iccTD2t0Jorp

31. Find dy/dx if

2t 1 — ¢
,COSY = ——
1+ 12 (1+1t)°

sinx =

° View Text Solution

32. Find dy/dx if

x=a(t+sint), y=a(1+cos t) at t = B}

o View Text Solution



https://dl.doubtnut.com/l/_2PNuaB0AxvC5
https://dl.doubtnut.com/l/_TgHf4H53V5HH

33. A particle is moving in a straight line
according to the law S = ¢° + 2¢* + 3t — 4,
where S is displacement and t is time. Find the

velocity and acceleration when t=2.

o View Text Solution

34. For a particle moving along a straight line,
the relation between the velocity and the

displacement at any instant is given by

P =82 4+258%1+3


https://dl.doubtnut.com/l/_X4NBBJXcAEXw
https://dl.doubtnut.com/l/_Gzjm5vbgOQIx

Find the acceleration of the particle when it is
at a distance of 4 meters from a fixed point on

the line.

o Watch Video Solution

35. A particle is moving in a straight line is at a
distance S from a point O on the line in time t,
where § = t° — 6t° + 8t + 5.Find the velocity

when the acceleration is 12cm /sec?.

o View Text Solution



https://dl.doubtnut.com/l/_Gzjm5vbgOQIx
https://dl.doubtnut.com/l/_5VO29KziJDGR
https://dl.doubtnut.com/l/_AP3RhbjU5mGM

36. The radius of a circle is increasing at the
rate of 0.7cm /s. What is the rate of increase

of its circumference ?

° View Text Solution

37. At what point of the parabola y* = 18z,
does the ordinate increase at twice the rate of

the abscissa ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AP3RhbjU5mGM
https://dl.doubtnut.com/l/_pOKMfPr7odNs
https://dl.doubtnut.com/l/_6EdyGYJthcqq

38. A particle moves along a curve
6y = x° + 2. Find the points on the curve at
which the y-coordinate is changing 8 times as

fast as the x-coordinate.

° Watch Video Solution

39. The sides of an equilateral triangle
increases at the rate of \/3cm /sec. What will
be the rate of increase in area of the triangle

when the length of a sideis 5cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6EdyGYJthcqq
https://dl.doubtnut.com/l/_8vITDbAPAAjk

40.The length x of a rectangle is decreasing at
the rate of 5 cm/minute and the width y is
increasing at the rate of 4 cm /minute.When
x=8cm and y=6cm, find the rates of change of

the perimeter.

o View Text Solution

41.The length x of a rectangle is decreasing at
the rate of 5 cm/minute and the width y is

increasing at the rate of 4 cm /minute.When


https://dl.doubtnut.com/l/_8vITDbAPAAjk
https://dl.doubtnut.com/l/_Y39Xpu2AM0eF
https://dl.doubtnut.com/l/_UUWSqUM4oWJi

x=8cm and y=6cm, find the rates of change of

the area of the rectangle.

o View Text Solution

42. A spherical balloon is inflated such that its
radius is increasing at the rate of Hcm/see
At what rate would the volume be increasing

at the instant when the radius is 7 cm ?

-7

° View Text Solution



https://dl.doubtnut.com/l/_UUWSqUM4oWJi
https://dl.doubtnut.com/l/_pfTKOQSRli36
https://dl.doubtnut.com/l/_EnWADCd7ilYa

43. The radius of a spherical button is
increasing at the rate 10cm /sec. Find the rate
of change of its surface area when its radius is

4 cm.

o View Text Solution

44. The side of a square is increasing at the
rate of 0.01lcm /s. Find the rate of change of

its area at the instant when each side is 4 cms.

o View Text Solution



https://dl.doubtnut.com/l/_EnWADCd7ilYa
https://dl.doubtnut.com/l/_QIvRzBci64NU

45.The side of a cube is increasing at the rate
of 0.02cm /sec. Find the rate at which its
surface area is increasing when its sides are 3

cms each.

o View Text Solution

46. A man is walking away from the foot of a
tower of height 40m at the rate of 4km / hour

Find the rate at which his distance from the


https://dl.doubtnut.com/l/_vj7YQuH3Rv4C
https://dl.doubtnut.com/l/_MBszpMCQ2bEc

top of the tower is increasing when he is 30m

away from the bottom of the tower.

° Watch Video Solution

47.Find the slope of the tangent to the curve

Y = z* — 422 + 8 at (1,5)

o View Text Solution

48. Find the slope of the tangent to the curve

y=(1+x)sin x at x = %


https://dl.doubtnut.com/l/_MBszpMCQ2bEc
https://dl.doubtnut.com/l/_KhtH376bE6I4
https://dl.doubtnut.com/l/_qsTAxhwSA4lI

° View Text Solution

49, Find the inclination to the positive x-axis of
the tangent to the curve y = — 3z — z* at

the point where x=-1

° View Text Solution

50. Find the point on the curve y = 4z — z?

where the tangent is parallel to the x-axis.

o View Text Solution



https://dl.doubtnut.com/l/_qsTAxhwSA4lI
https://dl.doubtnut.com/l/_6vgHEP7H3oee
https://dl.doubtnut.com/l/_ibcQo4DNyqyC

51. Show that, the tangent at no point on the
curve y = 2° + 3z can be parallel to the x-

axis.

o View Text Solution

52. Find the slope of the tangents to the curve
y = z*(x + 3) at the points where it crosses

the x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_ibcQo4DNyqyC
https://dl.doubtnut.com/l/_H1NqNJMSblwv
https://dl.doubtnut.com/l/_F5DuiQ6ydbLX

53. The slope of the tangent to the curve
Yy = ax’ + b at the point (2,3) is 4. Find a and

b

o View Text Solution

54. Find the equation of the tangent and

normal to the curve y = w2+ + 1at (1,0).

° View Text Solution



https://dl.doubtnut.com/l/_fOfZk1zuFCte
https://dl.doubtnut.com/l/_IORJGekkQ9ug

55. Find the equations of the tangents to the

curve /x + VY = 3at(4))

° View Text Solution

56. Find the equation of the tangent and
normal to the circle
2¢° +2y* — 3z —4y+1 =0 at the point

(1,2)

o Watch Video Solution



https://dl.doubtnut.com/l/_ODXWVTkw6KSl
https://dl.doubtnut.com/l/_0ebKCofI1sc2
https://dl.doubtnut.com/l/_BoS1rMDfRY3q

57. Find the equation of normal to the ellipse

z? y?
—~ + ol 1 at the point (3,4).

o View Text Solution

58. Find the equation of the tangent and the
normal at the point 't' on the curve x=a(t+sint),

y=a(1-cost)

o Watch Video Solution



https://dl.doubtnut.com/l/_BoS1rMDfRY3q
https://dl.doubtnut.com/l/_J0nAyw2xdfiO

59. Find the points on the curve
y = x> — 2z° + = at which the tangents are

parallel to x-axis. Also find the tangents at

these points.

° Watch Video Solution

60. Find the equation of the tangents to the
curve y=(x-1)(x-2) at the points where the curve

cuts the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_vAsQxxZTinwc
https://dl.doubtnut.com/l/_5MaTxFdyCjqw

61. Find the tangent to the curve

zy® = 4(4 — z) at the point where it is cut by

the line y=x

° View Text Solution

62. The equation of a tangent to the parabola
y* = 8z which makes an angle 45° with the

liney=3x+5is

° Watch Video Solution



https://dl.doubtnut.com/l/_5MaTxFdyCjqw
https://dl.doubtnut.com/l/_qMOYGx7AGdG7
https://dl.doubtnut.com/l/_QTsyQH3hMmfF

63. Find the coordinates of the points on the
curve y =>4+ 3z +4 , the tangents at

which pass through the origin.

o Watch Video Solution

64. Find the angle between the two curves

y=2z’andy = z° + 4z — 4

° Watch Video Solution



https://dl.doubtnut.com/l/_pPURTGesZS2B
https://dl.doubtnut.com/l/_4HZbDWxR04aG

65. Find the acute angle between the two

curves y = z2 and y = (z — 3)°

o Watch Video Solution

. d*y
66. Find — if
dzx

y =2z — 32 + 5z — 7

° View Text Solution



https://dl.doubtnut.com/l/_zmrL8hDl7F71
https://dl.doubtnut.com/l/_bKA3vBFCmuFx

d2y

67.Find—2i1c
dr
B r— 1
y= r+1

o View Text Solution

., d*y
68. Find — if
dz?

Yy = log(a: + v/ x? + a2)

o View Text Solution



https://dl.doubtnut.com/l/_yuCaLnQRldSb
https://dl.doubtnut.com/l/_zd9oYnuhyXYb

L diy
69. Find — if
dzx

Yy = sin® z. cos z

o View Text Solution

., d*y .
70.Find —= if
dz?

y = tan ! 2z

o View Text Solution



https://dl.doubtnut.com/l/_uq6ar68CjpeB
https://dl.doubtnut.com/l/_oynLvZuzncnX

d2
71. Find —g if
dx

y = e€”. tanx

o View Text Solution

: d2y . 3
72.Find — atx=2 ify = z° + logx
dz?

° View Text Solution

73.1f y = Acos v/kz + Bsin+/kz, prove that

Yy + ky =20


https://dl.doubtnut.com/l/_5b6OF8rGfYJj
https://dl.doubtnut.com/l/_1N4xs0xR7FU7
https://dl.doubtnut.com/l/_SknfLVBGsvS7

° View Text Solution

74. |If y:(sin_la:)z, then prove that

(1—a%)yy — zy; =2

o Watch Video Solution

75. If y:(tan_lm)2 ,  show that

(:1;2 + 1)2y2 + 2:1:(:(32 + 1)y1 = 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_SknfLVBGsvS7
https://dl.doubtnut.com/l/_ceeRt6L2b2wt
https://dl.doubtnut.com/l/_ZrHFQQbEpmVy
https://dl.doubtnut.com/l/_wLVf1MmcHxyx

d2
76.1f y = ae®®, then prove that d_ = 9y.
x

o View Text Solution

77.1f y = € cos bz, then prove that :

d%y dy 5
5—2%+(a +b%)y = 0.

° Watch Video Solution

78. Without using derivative, find the

maximum value and the minimum value, if any,


https://dl.doubtnut.com/l/_wLVf1MmcHxyx
https://dl.doubtnut.com/l/_NjEO90cyquxA
https://dl.doubtnut.com/l/_eBVsYyG1JPg3

of the function f defined by

flz) = —(x—1)°*+10,z € O

° View Text Solution

79. Without wusing derivative, find the
maximum value and the minimum value, if any,
of the function f defined by

f(z) = |z|,z € O

o View Text Solution



https://dl.doubtnut.com/l/_eBVsYyG1JPg3
https://dl.doubtnut.com/l/_KU6vZzOzX5t4

80. Without using derivative, find the
maximum value and the minimum value, if any,

of the function f defined by

f(m):$+1ax€]_171[

o View Text Solution

81. Find the local maximum, local minimum,
absolute maximum and absolute minimum

values, if any, using first or second derivative


https://dl.doubtnut.com/l/_I8T0f45DVeN3
https://dl.doubtnut.com/l/_cYJB6Y2y5toS

test of the function f defined by :

f(z) = z° — 92> + 15z — 1

° Watch Video Solution

82. Find the local maximum, local minimum,
absolute maximum and absolute minimum
values, if any, using first or second derivative
test of the function f defined by :

f(z) = 2° — 5z* + 52° — 10

° Watch Video Solution



https://dl.doubtnut.com/l/_cYJB6Y2y5toS
https://dl.doubtnut.com/l/_6iokq5fe3uTw
https://dl.doubtnut.com/l/_T4V89Sr3wjhK

83. Find the local maximum, local minimum,
absolute maximum and absolute minimum
values, if any, using first or second derivative

test of the function f defined by :

5
flz) =22° — 32 — 122 + 1,z € {—2, 5]

° Watch Video Solution

84. Show that f(z) = z° — 6z + 242 + 4

has neither maxima nor minima.

o View Text Solution



https://dl.doubtnut.com/l/_T4V89Sr3wjhK
https://dl.doubtnut.com/l/_fjMLkveJ2UdV

85. Find from the Definition of Derivative:

s

f’ (Z) where f(z) = secx

o Watch Video Solution

86. Find the derivatives of the followings from

the 1 principle.
1
2
T+ —
72

o View Text Solution



https://dl.doubtnut.com/l/_xrK4KZX3cNdP
https://dl.doubtnut.com/l/_0cVff8VzELF6

87. Find the derivatives of the followings from

the 1°* principle.

T

1l—=x

o View Text Solution

88. Find the derivatives of the followings from

the 1°* principle.

COS2 Wi

o View Text Solution



https://dl.doubtnut.com/l/_su5hVkV8MyOF
https://dl.doubtnut.com/l/_pM4Wg3dtYV8r
https://dl.doubtnut.com/l/_ZCUbY2qcIT0z

89. Examine the differentiability at x=0 and x=1:

—T x <0
f(z) = { z? 0<z<1
P —z+1 z>1

o View Text Solution

90. Examine the differentiability at x=0,1,2 if:
(4 — ¢ z <0
Sr + 4 O<z <1

472 —3r 1< x <2
3z +4 x > 2

f(X) =4

o View Text Solution



https://dl.doubtnut.com/l/_ZCUbY2qcIT0z
https://dl.doubtnut.com/l/_KT5WNxvxKcUr
https://dl.doubtnut.com/l/_pm0DexUMMXIX

1. Find the sum

142z +32*+..... +nz" ' from the
relation

1_mn—|—1
ldtet+z24+234+ ... +2" = T

o Watch Video Solution

92. Prove that the derivative of an even
function is an odd function and that of an odd

function is an even function.

° Watch Video Solution



https://dl.doubtnut.com/l/_pm0DexUMMXIX
https://dl.doubtnut.com/l/_R4Q7Lhnavtzf
https://dl.doubtnut.com/l/_Vu1r1kXtRtjQ

93. Find dy/dx if

y:(a;2—|—2w+3)5

o View Text Solution

94. Find dy/dx if
1

1/0’2 _|_ w2

y:

° View Text Solution



https://dl.doubtnut.com/l/_Vu1r1kXtRtjQ
https://dl.doubtnut.com/l/_N4QKsS9ibpCb

95. Find dy/dx if

Y = 24 sin 3z

° View Text Solution

96. Find dy/dx if

1 —cosx

y= 1+ cosx

o View Text Solution

sinx -+ cos &

97.y =
y sinx — Ccos



https://dl.doubtnut.com/l/_pHIAWMGhV0fS
https://dl.doubtnut.com/l/_9PTnSLtf1cv6
https://dl.doubtnut.com/l/_DiuafPBnHGL2

o Watch Video Solution

98. Find dy/dx if

3 6

Yy =sin"x + cos

o View Text Solution

99. Find dy/dx if

Yy = sec/2x + 3

o View Text Solution



https://dl.doubtnut.com/l/_DiuafPBnHGL2
https://dl.doubtnut.com/l/_wDXGPBWJ80n1
https://dl.doubtnut.com/l/_3tssqznMXITz
https://dl.doubtnut.com/l/_sGg7ViaQDsqC

100. Find dy/dx if

Y = tan\/a2 + 2?

o View Text Solution

101. Find dy/dx if

y = sin+/a® + z*

o View Text Solution



https://dl.doubtnut.com/l/_sGg7ViaQDsqC
https://dl.doubtnut.com/l/_sJFS3piLT3Rp

102. Find dy/dx if

y=+/1+cotzx

° View Text Solution

103. Find dy/dx if

Yy = (cos :c3) (sin2 x5)

o View Text Solution

104. cos (sin vJar + b)

f


https://dl.doubtnut.com/l/_mnKaoapNrhzG
https://dl.doubtnut.com/l/_lg0sbOlnrYEf
https://dl.doubtnut.com/l/_v9XiBYNJKZEH

o Watch Video Solution

105. Find dy/dx if

° View Text Solution

106. Find dy/dx if

2x° + 5zy +3y* =0

o View Text Solution



https://dl.doubtnut.com/l/_v9XiBYNJKZEH
https://dl.doubtnut.com/l/_oQrQ3yYBcyeR
https://dl.doubtnut.com/l/_KTsXD2q0hfTA
https://dl.doubtnut.com/l/_Y7V9Eq84i59D

107. Find dy/dx if

3z* — 22%y? + Sxy® — 4yt =0

o View Text Solution

108. Find dy/dx if

z(y—z)’ =z +y

o View Text Solution



https://dl.doubtnut.com/l/_Y7V9Eq84i59D
https://dl.doubtnut.com/l/_mshG4ndUvtGx

109. Find dy/dx if

z/1+y+yy/l1+x2=0

o View Text Solution

110. Find dy/dx if

zry = sin(z + y)

o View Text Solution



https://dl.doubtnut.com/l/_Molx1F3XMw9P
https://dl.doubtnut.com/l/_tzCIC1W5sKYN

11. Find dy/dx if

tan(x+y)+tan(x-y)=1

o View Text Solution

112. Find dy/dx if

=t +1,y==t + 3¢t

o View Text Solution



https://dl.doubtnut.com/l/_3iAUQ6yn8oTT
https://dl.doubtnut.com/l/_PmuUhwoednNs

113. Find dy/dx if

x = asecl,y = btanb

o View Text Solution

114. Find dy/dx if

x=a(t+sint), y=bcost

o View Text Solution



https://dl.doubtnut.com/l/_4lcn2DxfXf4q
https://dl.doubtnut.com/l/_qLqtcwT8WrqB

115. Find dy/dx if

x=a(t+cost), y=a(t+sint)

o View Text Solution

116. Find dy/dx if

x = cosf + 0sinf, y = sinf — O cos 6

o View Text Solution



https://dl.doubtnut.com/l/_JwwnjbmdlhzP
https://dl.doubtnut.com/l/_ijOlJ3aOtzx3

117. Find dy/dx if

r = asec’d, y = btan> 6

° View Text Solution

118. A particle describes a distance S meter in t
seconds, where S = 7t% + 4¢* — 11.What will

be its velocity and acceleration after 2 seconds

?

o View Text Solution



https://dl.doubtnut.com/l/_pulo8EE7jwD3
https://dl.doubtnut.com/l/_k4bvPxapi5yW
https://dl.doubtnut.com/l/_gjPpolKAhpue

119. A particle moves in a straight line
according to the law S = at® + bt + clf at
the ends of 3 seconds, it has covered 20 cms,
attained velocity 9cm/sec and  has

acceleration 4cm/secz, find a,b,c.

o View Text Solution

120. Find the rate of change of the area of a

circle with respect to its radius r when r =3cm

o View Text Solution



https://dl.doubtnut.com/l/_gjPpolKAhpue
https://dl.doubtnut.com/l/_vVyRv6L4vh66

121. Find the rate of change of the area of a

circle with respect to its radius r when r = 4cm

° View Text Solution

122. The radius of a circle is increasing
uniformly at the rate of 3cm /s.Find the rate
at which the area of the circle is increasing

when the radius is 10 cm.

o View Text Solution



https://dl.doubtnut.com/l/_iJpqgCty315f
https://dl.doubtnut.com/l/_D6dWqmT885k8
https://dl.doubtnut.com/l/_hP2Wbu8pd6kC

123. The rate of change of radius of a circle is

1

—cm /sec. Find the rate of change of
T

circumference of the circle and area bounded

by the circle when its radius is 4 cm.

° View Text Solution

124. Find the point on the curve y* = 8z at
which the abscissa and the ordinate change at

the same rate.

° Watch Video Solution



https://dl.doubtnut.com/l/_hP2Wbu8pd6kC
https://dl.doubtnut.com/l/_RoyhxJ6lXoId

125. A balloon, which always remains spherical
on inflation, is being inflated by pumping in
900 cubic centimeters of gas per second. Find
the rate at which the radius of the balloon

increases when the radius is 15 cm.

o View Text Solution

126. A balloon, which always remains spherical ,
has a variable diameter 3/2(2x+1). Find the rate

of change of its volume with respect to x.

| & |


https://dl.doubtnut.com/l/_NYeN4lfAEIIQ
https://dl.doubtnut.com/l/_nNiPynnl1fFK

| ¥ View Text Solution |

127. A man 1.5 m tall walks away from a lamp
post 4.5 m high at a rate of 4 km/hr. (i) How

fast is his shadow lengthening?

o Watch Video Solution

128. Sand is pouring from a pipe at the rate of
12 em?® /s . The falling sand forms a cone on
the ground in such a way that the height of

the cone is always one-sixth of the radius of


https://dl.doubtnut.com/l/_nNiPynnl1fFK
https://dl.doubtnut.com/l/_SiPwTVRTInWF
https://dl.doubtnut.com/l/_POVFeGGe16dS

the base. How fast is the height of the sand

cone increasing when t

° Watch Video Solution

129. Find the slope of the tangent to the curve

y(:c2 - 1) = x at the point (1, 1/2)

o Watch Video Solution

130. Find the inclination to the positive x-axis

of the tangent to the curve


https://dl.doubtnut.com/l/_POVFeGGe16dS
https://dl.doubtnut.com/l/_8U1nwNhceEvX
https://dl.doubtnut.com/l/_E5ZiV8N8Sw5S

2y = 2 — z? at the point (1, 1/2)

o Watch Video Solution

131. Find the points at which the tangent to

€B4

the curve y = Vi 222 is parallel to the x-

axis.

o View Text Solution

132. Find the points on the circle z* + y* = 16

at which the tangents are perpendicular to


https://dl.doubtnut.com/l/_E5ZiV8N8Sw5S
https://dl.doubtnut.com/l/_MIqDyzJYxcfS
https://dl.doubtnut.com/l/_GiHJLN5KZRkU

the y-axis and the x-axis.

o Watch Video Solution

133. Find the point on the curve y = 2z at

which the slope of the tangent is 6.

° Watch Video Solution

134. Find the slope of the normal to the

T
curver = 1 — asinf, y = bcos?f at § = 5

o View Text Solution



https://dl.doubtnut.com/l/_GiHJLN5KZRkU
https://dl.doubtnut.com/l/_VMQSAZB6TEXS
https://dl.doubtnut.com/l/_mSN4sTTj6Y7I

135. Find the point on the curve y = (z — 2)°
at which the tangent is parallel to the chord

joining the points (2,0) and (4,4).

o Watch Video Solution

136. Find the point on the curve
y = x> — 11z + 5 at which the tangent is

y = 11.

o Watch Video Solution



https://dl.doubtnut.com/l/_mSN4sTTj6Y7I
https://dl.doubtnut.com/l/_j3eJ4QzbTAqk
https://dl.doubtnut.com/l/_joAfX6ugaQFK

137.Find the equation of all lines having slope

lthat are tangents to the curve

1
= 1.
y CU_].,CL’#

o Watch Video Solution

138. Find the equations of all lines having

slope O which are tangent to the curve

1
r2 —2x + 3

y:

o Watch Video Solution



https://dl.doubtnut.com/l/_joAfX6ugaQFK
https://dl.doubtnut.com/l/_Zdp7yTjYdGS9
https://dl.doubtnut.com/l/_2lAXFzcUl4ji

139. Find the equation of the tangent to the
curve.

2 + 5y2 = 9 at (2,-1)

o View Text Solution

140. The equation of tangent to the curve

z? + y2 +xy =3at (1)) is

o Watch Video Solution



https://dl.doubtnut.com/l/_TnnmUQwLBNEt
https://dl.doubtnut.com/l/_eCthmKU4tmwK

141. Find the equation of the tangent to the
curve.

y? = 4z + 5at (1,3)

o Watch Video Solution

142. Find the equation of the normal to the
curve

y(z? +4) = 16 at (2,2)

o Watch Video Solution



https://dl.doubtnut.com/l/_zWmNlobh2TV6
https://dl.doubtnut.com/l/_rE3wXG5r7syU
https://dl.doubtnut.com/l/_jFMOANCqqCcS

143. Find the equation of the normal to the
curve

z? — 4y? = 9 at (5,-2)

o Watch Video Solution

144. Find the equation of tangent and normal

2 2
to the curve 3 + y3 = 2 at (1,1)

o Watch Video Solution



https://dl.doubtnut.com/l/_jFMOANCqqCcS
https://dl.doubtnut.com/l/_a3LuLIo8eoqY

145. Find the equation of tangent and normal
to:

The curve y = 212 — 4z + 3 at (2,3)

o Watch Video Solution

146. Find the equation of tangent and normal
to the parabola y? = 4az at the point

atz, 2at).
(

o Watch Video Solution



https://dl.doubtnut.com/l/_6PxVa5yrdTwT
https://dl.doubtnut.com/l/_iyHugmfPMBJ4
https://dl.doubtnut.com/l/_dg6hw4Bq5LDP

147. Find the equation of tangent and normal
to:

Parbola y°> = 16z at the point (1, 4)

o Watch Video Solution

148. Find the equation of the tangent to the
curve y = /3¢ — 2 which is parallel to the

lineder —2y+5=0

o Watch Video Solution



https://dl.doubtnut.com/l/_dg6hw4Bq5LDP
https://dl.doubtnut.com/l/_Kb5xUEd7XNGV
https://dl.doubtnut.com/l/_07Lj3nQ3TroO

149. Find the equation of the normal to the
curve 3z2 — y? = 8 which are parallel to the

linex +3y—5=20

o Watch Video Solution

150. Find the equation of the tangent line to
the curve y=2a>—-2x+7 which is

perpendicular to the line 5y — 15z = 13.

o Watch Video Solution



https://dl.doubtnut.com/l/_07Lj3nQ3TroO
https://dl.doubtnut.com/l/_A2qweHt1gg54

151. Find the equations of tangent and normal
to the curve at the point where it crosses the

X-axis.

o View Text Solution

152. Prove that the sum of the x and y
intercepts made by the tangent to the curve

VZ + ,/y = 4/a at any point on it's is a

constant

° Watch Video Solution



https://dl.doubtnut.com/l/_dI2qQiuPtpvD
https://dl.doubtnut.com/l/_SrrZS3IpUzuH

. diy
153. Find — if:
dzx

y=secx-tanx

° View Text Solution

2

. dy
154. Find —= if:
dz?
2

Yy = x°Ccosx

° View Text Solution



https://dl.doubtnut.com/l/_SrrZS3IpUzuH
https://dl.doubtnut.com/l/_UH9rsLvkyutS
https://dl.doubtnut.com/l/_WGzZRlN8CLne

L diy
155. Find — if:
dz

sinx+cosy=1

o View Text Solution

. d’y
156. Find — if:
dx
y? = a?cos’x + bPsin’x

o View Text Solution



https://dl.doubtnut.com/l/_vzyTq3eidCBF
https://dl.doubtnut.com/l/_Tu63ueEis4Ws

d2
157. Find — if

dz
23 + y° — 3azy = 0

o Watch Video Solution

158. If 24/1 —y* +yy/1—2> =0, find the

d%y
value of — when y=1
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_AfeUHcvgUqWA
https://dl.doubtnut.com/l/_dzabF7pVATSv

1
159. If y+ — =2z, show that
Y

NG

(az2 — 1)y2—|—:13y1 — 4y =10

o Watch Video Solution

160. Without wusing derivative, find the
maximum value and the minimum value, if any,
of the function f defined by

f(x)=3+|x+1],x € R

° Watch Video Solution



https://dl.doubtnut.com/l/_T3fAW1kmhOSZ
https://dl.doubtnut.com/l/_eMrjH0EzPclk
https://dl.doubtnut.com/l/_qT1EhW3dIJd4

161. Without wusing derivative, find the
maximum value and the minimum value, if any,
of the function f defined by

f(z) =z*,2 € R

o Watch Video Solution

162. Without wusing derivative, find the
maximum value and the minimum value, if any,
of the function f defined by

flz) =2*ze[-1,1]

I ° Watch Video Solution


https://dl.doubtnut.com/l/_qT1EhW3dIJd4
https://dl.doubtnut.com/l/_NZ7RT9e8NyVJ

163. Find the local maximum, the local
minimum values, if any, using first or second
derivative test of the function f defined by

f(z) = 3z* — 202> + 362> + 12

o Watch Video Solution

164. Find the local maximum, the local

minimum values, if any, using first or second


https://dl.doubtnut.com/l/_NZ7RT9e8NyVJ
https://dl.doubtnut.com/l/_xUQt02Y6LvYu
https://dl.doubtnut.com/l/_WPylwC094Nr2

derivative test of the function f defined by

1 1
— 14+ — 4+ —
flo) =1+ +

° Watch Video Solution

165. Find the values of x, if any, for which f(x)
has local maximum and local minimum when

f(z) = 5z% — 182° + 15z* — 10

° Watch Video Solution



https://dl.doubtnut.com/l/_WPylwC094Nr2
https://dl.doubtnut.com/l/_nV64RidIEvtZ

166. Find the values of x, if any, for which f(x)

has local maximum and local minimum when

flx) =zy/1—z,2 <1

o Watch Video Solution

167. Find the values of x, if any, for which f(x)

has local maximum and local minimum when

fz) = *(z — 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_0bpF6WpBdy5E
https://dl.doubtnut.com/l/_HH2mxs98KWof
https://dl.doubtnut.com/l/_l5LjdEtp9H9q

168. Find the values of x, if any, for which f(x)
has local maximum and local minimum when

f(x) = sinz + cosz, z € [0, 27]

o Watch Video Solution

169. Find the local maximum, local minimum,
absolute maximum and absolute minimum

values of

flz) =2* —22% + 5,2 ¢ [ — 2,5

° Watch Video Solution



https://dl.doubtnut.com/l/_l5LjdEtp9H9q
https://dl.doubtnut.com/l/_CvMzHS264JvR

170. Find the local maximum, local minimum,
absolute maximum and absolute minimum

values of

fz) =z(x—1)>% e l0,2]

° Watch Video Solution

171. Show that f(z) = 3z — z° has a local

maximum at x=1.

o Watch Video Solution



https://dl.doubtnut.com/l/_OZC3gpd6uMw3
https://dl.doubtnut.com/l/_BWPJUyebdD3r
https://dl.doubtnut.com/l/_rUBzG2i62qQH

250
172. Show that f(z) = z* + — has a local

minimum at x=5.

o Watch Video Solution

173. Show that f(z) =1+ x + z* + z° has

no local extremum.

o Watch Video Solution



https://dl.doubtnut.com/l/_rUBzG2i62qQH
https://dl.doubtnut.com/l/_UgPAyFSnpi13

174. Show that f(z) = z° — 3z + 152 + 2

has no local extremum.

o Watch Video Solution

175. Find the extreme values of the function

y=2z3— 922 + 122 +5

o Watch Video Solution



https://dl.doubtnut.com/l/_oqqWDNmxarQq
https://dl.doubtnut.com/l/_JyyPxUzijMR1

176. Find the maximum and minimum values of

the function y = 4z° — 3z® — 62 + 1

o Watch Video Solution

177. Find two positive numbers x and y such
that

x+y=28 and xy is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_IwtxIhuOxYNf
https://dl.doubtnut.com/l/_DLP4MkhKPtgS

178. Find two positive numbers x and y such
that

x+y=64 and &> + y° is minimum.

o Watch Video Solution

179. Find two positive numbers x and y such
that

x+y=400 and zy® is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_HfdfX0SOiGWB
https://dl.doubtnut.com/l/_HYcgp3v4mPDu
https://dl.doubtnut.com/l/_d9D3yuEMDKkk

180. Find two positive numbers x and y such
that

xy=36 and x+y is minimum.

o Watch Video Solution

181. Find the point on the curve y* = 4z which

is nearest to the point (2, 1) .

o Watch Video Solution



https://dl.doubtnut.com/l/_d9D3yuEMDKkk
https://dl.doubtnut.com/l/_e3QvCt4tMAD3

182. Find the coordinates of a point on the
parabola y = 2% + 7z + 2 which is closest to

the straight liney = 3z — 3.

o Watch Video Solution

183. Show that the largest rectangle with a

given perimeter is a square.

° Watch Video Solution



https://dl.doubtnut.com/l/_9U3WEzec2Ymd
https://dl.doubtnut.com/l/_qRaSizOxReOc

184. Show that of all the rectangles inscribed
in a given circle, the square has the maximum

area.

o Watch Video Solution

185. Show that the triangle of maximum area
that can be inscribed in a given circle is an

equilateral triangle.

o Watch Video Solution



https://dl.doubtnut.com/l/_pAv8o8B3bRkD
https://dl.doubtnut.com/l/_LQEe5XHwFpcC
https://dl.doubtnut.com/l/_5OzOci9aOR70

2 Y2
186. Consider an eIIipse — + 5 =1

b2
What is the area of the greatest rectangle that

can be inscribed in the ellipse?

o Watch Video Solution

187. Let AP and B(Q be two vertical poles at
points A and B  respectively. If
AP = 16m, BQ = 22m and AB = 20m
then find the distance of a point R on AB
from the point A such that RP? + RQ? is

minimum.


https://dl.doubtnut.com/l/_5OzOci9aOR70
https://dl.doubtnut.com/l/_hyfekp9ZfRRY

° Watch Video Solution

188. If the length of three sides of a trapezium
other than base are equal to 10 cm, then find

the area of trapezium when it is maximum.

° Watch Video Solution

189. Show if f(x)=|x| is differentiable for all x.

° Watch Video Solution



https://dl.doubtnut.com/l/_hyfekp9ZfRRY
https://dl.doubtnut.com/l/_X6VzfOiEf664
https://dl.doubtnut.com/l/_3M5Xvj4EP12W
https://dl.doubtnut.com/l/_PBjyhw3DXEqs

190. If f(x) and g(x) are differentiable for all, x

then

dx

° Watch Video Solution

191. If f is differentiable, then

d - (V=)
-

o Watch Video Solution



https://dl.doubtnut.com/l/_PBjyhw3DXEqs
https://dl.doubtnut.com/l/_ddicbAkSWrIp

192. Derive — (tanz) = sec’ z

L

o Watch Video Solution

193. If
flz) = (1 +2)(1+2?)(1+2°) (1 +2?),

then f'(0)=1

o Watch Video Solution

194. If f(x)=7x-8, then f'(3)=



https://dl.doubtnut.com/l/_kOQDv5eLDBI5
https://dl.doubtnut.com/l/_pcUhaa1aHQAj
https://dl.doubtnut.com/l/_hIahp9bLyAQJ

o Watch Video Solution

195. Show that the equation of the tangent
line to the parabola y = z? at (-2,4) is y-

4=-4(x+2).

o Watch Video Solution

196. Write True/False:

If for any function y=f(x), f'( c )=0, then the


https://dl.doubtnut.com/l/_hIahp9bLyAQJ
https://dl.doubtnut.com/l/_vVjfXUShyxBj
https://dl.doubtnut.com/l/_Ajc5kw7GXSjr

tangent drawn to the curve at x=c is parallel to

the y-axis.

° Watch Video Solution

1
197.1f f'(z) = ———, the equation of the
(3 — )
tangent line to f() at (0, — ) i z 1
angent liine to 1(X) a y — IS = — —.
8 3)°Y 7973

o Watch Video Solution

198. Write True/False:

All critical points of f(x) satisfy f'(x)=0


https://dl.doubtnut.com/l/_Ajc5kw7GXSjr
https://dl.doubtnut.com/l/_IiiNZ1MuyHjk
https://dl.doubtnut.com/l/_3DkTpJilb3n1

° Watch Video Solution

199. Write True/False:
If f'( ¢ ) does not exist and f'(x) changes from
positive to negative as x increases through c,

then f(x) has a local minimum at x=c.

o Watch Video Solution

200. Write True/False:

If f'( ¢ ) exists and f'(c) > 0, then f(x) has a


https://dl.doubtnut.com/l/_3DkTpJilb3n1
https://dl.doubtnut.com/l/_ovi8ztYn4Cmv
https://dl.doubtnut.com/l/_CnnAp2Fip4kk

local minimum at x=c.

o Watch Video Solution

201. Write True/False:
If f(x) has an absolute maximum at x=c, then f'(

c )=0

o Watch Video Solution

202. Write True/False:

If f'( ¢ )=0 then f(x) has a local maximum or a


https://dl.doubtnut.com/l/_CnnAp2Fip4kk
https://dl.doubtnut.com/l/_a86q9qNsIipV
https://dl.doubtnut.com/l/_g4cumvbF1MEx

local minimum at x=c

o Watch Video Solution

203. Let y=f(x) and z=g(x) be two curves. Then
the tangents drawn to curves at the
intersection of these curve is perpendicular to

each other if and only if f'(x).g'(x)=-1

° Watch Video Solution



https://dl.doubtnut.com/l/_g4cumvbF1MEx
https://dl.doubtnut.com/l/_g4AfqsOZqxEx

204. Given, f(x) = 2° — 5z + 2. Then (2)
equals

A 3z? —5

B.2

C.7

D.8

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5lS5uNeeSop9
https://dl.doubtnut.com/l/_dIPvKkEWUWmb

205. i(sinw2) = 7
dx

A. 22cos 2

B. 2zsin 22

C. 2xcosx

D. 2xcos(2x)

Answer: A

° Watch Video Solution

206. Differentiate ax? + b


https://dl.doubtnut.com/l/_dIPvKkEWUWmb
https://dl.doubtnut.com/l/_1WkdE321371C

A. —2ax

B. 2ax

C.2ax+b

D. ax+2b

Answer: B

o Watch Video Solution

d | (z+1)°

dx

I
-~

207.

3(z+1)° (z+1)°



https://dl.doubtnut.com/l/_1WkdE321371C
https://dl.doubtnut.com/l/_UzDKTJV53BFR

£Z T
2 3
3(x +1 20 + 1
[ 3+t 2w+ )
x x2
Answer: B

o Watch Video Solution

208. The derivative of y=|x-2| at x=2 is

Al


https://dl.doubtnut.com/l/_UzDKTJV53BFR
https://dl.doubtnut.com/l/_t3HXw8hw4UP8

C.0

D. None of these

Answer: D

° Watch Video Solution

d
209. Given the polar equation r=1. find d_y
T
A.cot 0
B.tan 6

C.0


https://dl.doubtnut.com/l/_t3HXw8hw4UP8
https://dl.doubtnut.com/l/_aud9yDAMFXFk

D. —cot 6

Answer: D

o Watch Video Solution

210. The slope of the normal to the curve

y =2z’ + 3sinzatz = Ois:


https://dl.doubtnut.com/l/_aud9yDAMFXFk
https://dl.doubtnut.com/l/_5M73KZddzbfg

Answer: D

o Watch Video Solution

211. The line y =z 4+ 1 is a tangent to the
curve y* = 4z at the point:

A. (1,2)

B. (2,1)

C.(1,-2)


https://dl.doubtnut.com/l/_5M73KZddzbfg
https://dl.doubtnut.com/l/_JzxrcZDnJRzl

D. (-1,2)

Answer: A

o Watch Video Solution

212. The slope of the tangent line to the curve

y = x> — 2z + latx=1is

Al

%

W~ |


https://dl.doubtnut.com/l/_JzxrcZDnJRzl
https://dl.doubtnut.com/l/_EwCTlb6yaLn3

| =

Answer: A

o Watch Video Solution

213. Find the slope of the line whose

parametric equations are x=4t+6 and y=t-1

A -4

B. 44200

C.4


https://dl.doubtnut.com/l/_EwCTlb6yaLn3
https://dl.doubtnut.com/l/_fLGA88buxudJ

| =

Answer: B

o Watch Video Solution

214. The slope of the tangent line to the curve

x+y=xy at the point (2,2) is


https://dl.doubtnut.com/l/_fLGA88buxudJ
https://dl.doubtnut.com/l/_sVBTPrmROJzl

Answer: A

° Watch Video Solution

215. Find the coordinates of the vertex of the
parabola y = % — 4z + 1 by making use of
the fact that at the vertex, the slope of the

tangent is zero.

A. (2,-3)


https://dl.doubtnut.com/l/_sVBTPrmROJzl
https://dl.doubtnut.com/l/_a2tLzDUvxY6A

Answer: A

o Watch Video Solution

216. Find the point in the parabola y* = 4z at
which the rate of change of the ordinate and

abscissa are equal.


https://dl.doubtnut.com/l/_a2tLzDUvxY6A
https://dl.doubtnut.com/l/_5yq2QpNGRCvW

A. (1,2)

B. (2,1)

C. (4,4)

D. (-1,4)

Answer: A

o Watch Video Solution

217. Find the eqaution of the normal to

2 + y2 = 5 at the point (2,1)


https://dl.doubtnut.com/l/_5yq2QpNGRCvW
https://dl.doubtnut.com/l/_0oLaE5x23SlP

A. x+2y=0

B. x-2y=0

C.y-2x=0

D. y+2x=0

Answer: B

o Watch Video Solution

218. Find the point on the curve
y = 3z — 4z + 5 where the tangent line is

parallel to the line y=-22x+7


https://dl.doubtnut.com/l/_0oLaE5x23SlP
https://dl.doubtnut.com/l/_UfQ0WGiTg1vw

A. (0,5)

B. (-1,12)

C. (2,25)

D. (-3,34)

Answer: D

o Watch Video Solution

219. The edge of the cube is increasing at a
rate of 2cm / hr.How fast is the cube's volume

changing when its edge is 4/2cm in length ?


https://dl.doubtnut.com/l/_UfQ0WGiTg1vw
https://dl.doubtnut.com/l/_aJ8daQB9TfrK

A.6cm® / hour
B. 12¢m® / hour

C.3v/2cm?® [ hour

D. 64/2

Answer: B

o Watch Video Solution

220. Suppose y'+y=0. Which of the following is

a possibility for y=f(x)


https://dl.doubtnut.com/l/_aJ8daQB9TfrK
https://dl.doubtnut.com/l/_5OILsursmEZV

A. y=tanx

B. y=secx

C. y=sinx

Answer: C

o Watch Video Solution

221. Suppose f is a function such that
f'(z) = 42> and f’'’(z) = 12z°. Which of

the following is true ?


https://dl.doubtnut.com/l/_5OILsursmEZV
https://dl.doubtnut.com/l/_ycamW0FHDomR

A.f has a local maximum at x=0 by the 1°
derivative test

B.f has a local minimum at x=0 by the 1*
derivative test

C.f has a local maximum at x=0 by the 2™
derivative test

ond

D.f has a local minimum at x=0 by the

derivative test

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ycamW0FHDomR

222. In the curve y = 2 + 12z — 23, find the
critical points.

A. (2,8) and (-2,-14)

B. (2,18) and (2,-14)

C. (-2,18) and (2,-14)

D. (-2,18) and (-2,14)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ycamW0FHDomR
https://dl.doubtnut.com/l/_yrWlNpmK10OZ

223. What is the acute angle between the
curves xy=2 and y* = 4z at their point of

intersection ?

o w3

C.tan 1(3)

D. +tan '(3)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BUPniWb452RR




