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APPLICATION OF DERIVATIVES

1. The side of an equilateral triangle is increasing at the rate of 2cm/s. At

what rate is its area increasing when the side of the triangle is 20 cm?

° Watch Video Solution

2. The radius of a spherical soap bubble is increasing at the rate of

0.3cm/s. Find the rate of change of its: Volume when the radius is 8 cm.

° Watch Video Solution
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3. The radius of a spherical soap bubble is increasing at the rate of 0.3
cm/s. Find the rate of change of its (ii) surface area, when the radius is 8

cam.

o Watch Video Solution

4. The length 'x' of a rectangle is decreasing at the rate of 3cm/m and
width 'y' is increasing at the rate of 2cm/m. When x =10 cm and y = 6 cm,

find the rate of change of : the perimeter

o Watch Video Solution

5. The length 'x' of a rectangle is decreasing at the rate of 3cm/m and
width 'y' is increasing at the rate of 2cm/m. When x =10 cm and y = 6 cm,

find the rate of change of : the area of the rectangle.

o Watch Video Solution
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6. The radius of a cylinder is increasing at the rate of 2m/s. and its
altitude is decreasing at the rate of 3m/s. Find the rate of change of

volume when radius is 3 metres and altitude is 5 metres.

o Watch Video Solution

2
7. A particle moves along the curve y = <§)x3 + 1. Find the points on
the curve at which y-coordinate is changing twice as fast as the x-

coordinate.

o Watch Video Solution

8. A water tank has the shape of an inverted right circular cone, whose
o . (1 : L

semi-vertical angle is tan 5 ) Water is poured into it at a constant

rate of 5 cu m/min. Then, the rate (in m/min) at which the level of water is

rising at the instant when the depth of water in the tank is 10 m. Water is

a natural resource. What is the importance of water in our daily life?

e l
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9. Water is leaking form a conical funnel at the rate of 5¢m?® /s, If the
radius of the base of funnel is 5 cm and height 10 cm, find the rate at
which the water level is dropping when it is 2.5 cm from the top. Is leaking
of water leads to wastage of water? Should we do everything to ssave

this natural resource?

o Watch Video Solution

10. A stone is dropped into a quiet lake and waves move in circles at a
speed of 4cm per second. At the instant, when the radius of the circular

wave is 10 cm, how fast is the enclosed area increasing?

o Watch Video Solution

11. A man 2m high walks at a uniform speed of 6k/h away from a lamp ost

6 metres high. Find the rate at which the length of his shadow increases.
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| o Watch Video Solution

12. A man is walking at the rate of 6.5km/h towards the foot of a tower
120m high. At what rate is he approaching the top of tower when he is 50

m away from the tower ?

o Watch Video Solution

13. A man is moving away from a tower 41.6 m high at the rate of 2 m/sec.
Find the rate at which the angle of elevation of the top of tower is
changing, when he is at a distance of 30m from the foot of the tower.

Assume that the eye level of the man is 1.6m from the ground.

o Watch Video Solution

14. Two equal sides of an isosceles triangle with fixed base 'a' are
decreasing at the rate of 9 cm/second. How fast is the area of the riangle

decreasing, when the two sides are equal to 'a' ?
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o Watch Video Solution

15. The amount of pollution content added in air in a cityduetox-diese
| vehicles is given byP(z) = 0. 005z° + 0. 022> + 30z Find the arginal
increase in pollution content when 3 diesel vehicles are added and write

which value is indicated in the above question.

o Watch Video Solution

16. The money to be spend for the welfare of the employees of a firm is
proportional to the rate of change of its total revenue (Marginal
revenue). If the total revenue (in rupees) received from the sale of x units
of a product is given by R(z) = 3z® + 36z + 5, find the marginal

revenue, when x=5, and write which value does the question indicate.

o Watch Video Solution



https://dl.doubtnut.com/l/_4H9YheBIHZG4
https://dl.doubtnut.com/l/_Ysm2UjzkoIap
https://dl.doubtnut.com/l/_1hLuea7ubWIX

17. The contentment obtained after eating X-units of a new dish at a trial
function is given by the function f(z) = x> + 62 4 5z + 3. If the
marginal contentment is defined as the rate of change f(X) with respect
to the number of units consumed at an instant, then find the marginal

contentment when three units of dish are consumed.

° Watch Video Solution

18. Show that the function given by f(z) = 7z — 3,is increasing on R.

° Watch Video Solution

19. The income | of a doctor is given by: T = 2® — 32 4+ 5z Can an

insurance agent ensure the growth of his income?

° Watch Video Solution
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20. Determine for which values of 'x' the function f(z) = > — 24z + 7 is

strictly increasing or strictly decreasing.

° Watch Video Solution

21. Find the intervals in which the function f(x)= 2z% — 3z is strictly

increasing.

° Watch Video Solution

22. Find the intervals in which the function f(x)= 2z% — 3z is strictly

decreasing.

° Watch Video Solution

23. Find the intervals in which the function:

f(z) = 3z* — 42® — 122% + 5 is strictly decreasing.

| e |
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| & Watch Video Solution

24, Find the intervals in which the function:
f(z) = 3z* — 42® — 122% + 5 is strictly decreasing.

° Watch Video Solution
25. Find the intervals in which the function:

T
f(z) = sinz 4+ cosz,0 <z < 7 is strictly increasing or decreasing.

° Watch Video Solution

26. Find the intervals in which : f(z)sin3z — cos3z,0 < z <, is

strictly increasing or strictly decreasign.

° Watch Video Solution
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27.Find the value of 'x' for which f(z) = z®, x > 0 is strictly increasing or

decreasing.

° Watch Video Solution

28. If ab,c are real numbers, then find the intervals in which

z + a® ab ac
flz) = ab z -+ b2 be is striclty increasing or decreasing.
ac be z + C?

° Watch Video Solution

29. prove that ?
1+ 2

<log(l+z) < z,forallz > 0

° Watch Video Solution

30. Find the slope of the tangent to the curve: z = at?, y = 2at. att = 2

° Watch Video Solution
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31. Find the point at which the tangent to the curve y = {/4x — 3 — 1

2
has its slope 3

° Watch Video Solution

32.Find the equation of all lines having slope 2 and being tangent to the

curvey—l——3 =0
m_

° Watch Video Solution

33. Find the equation

Y=z —2)(z - 3) <y_ 22 — bz 1 6

X=axis.

of the tangent to the curve

x— 7
> at the point, where it cuts the

° Watch Video Solution

34. Find the equation of the normal to the curve y = x> at the point (2,1).
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° Watch Video Solution

35.Find the equations of the tangent and normal to the curve given by :

s
r = asin® 0,y = acos’ fata point, where 6 = i

° Watch Video Solution

36. Find the equations of the tangent and the normal to the curve

le—cosﬁ,yze—sinﬂatezg

° Watch Video Solution

37. Find the equation of the tangent to the curve 2% + 3y = 3, which is

parallel to the liney-4x+5=0

° Watch Video Solution
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38. Determine the points on the curve z? + y? = 13, where the tangents

are perpendicular to the line 3x -2y =0

° Watch Video Solution

39. Show that the equation of normal at any point 't' on the curve:

z = 3cost — cos®t and y = 3sint — sin® tis:4(yc053t — zsin® t) = 3sin

° Watch Video Solution

40.1f Z + ¥ — 2 touches the curve z + v 2 at the point (a, )
a b an = bn P T

then

° Watch Video Solution
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41.Find the point on the curve y = 2z® — 15z2% + 36z — 21 at which the

tangent is parallel to x-axis. Also, find the equation of tangents.

° Watch Video Solution

42.Show that the curve zy = a? and 2> + y?> = 2a? touch each other.

° Watch Video Solution

43. Find the angle of intersection of the following curves:

zy = 6 and z?y = 12.

° Watch Video Solution

44, If the curves az’+by’=1and a'z®> +b'y?> =1 intersect
1 1 1

’ ’

1
th lly, that: — — — ' — = _ —
orthogonally, prove a a a 5 5

° Watch Video Solution
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45. Find the values of 'x' for which f(z) = [z(z — 2)]* is an increasing
function. Also find the points on the curtve, where the tangent is parallel

to x-axis.

° Watch Video Solution

46. Find the maximum and the minimum values, if any, of the function f

given by f(z) = z®,z € R

° Watch Video Solution

47. Find the maximum and minimum values of f , if any, of the function

given by f(z) = |z|,z € R

° Watch Video Solution
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48. Find the maximum and minimum values, if any, of the following
functions without using derivates:

flz) = (22 —1)* +3

° Watch Video Solution

49. Find the maximum and minimum values, if any, of the following
functions without using derivates:

f(z) = 16z — 16z + 28

° Watch Video Solution

50. Find the maximum and minimum values, if any, of the following
functions without using derivates:

flz) =|x+1 +3

° Watch Video Solution
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51. Find the maximum and minimum values, if any, of the following

functions given by: h(z) = sin(2z) + 5

° Watch Video Solution

52. Find the maximum and minimum values, if any, of the following
functions without using derivates:

f(x) = sin(sinx)

° Watch Video Solution

53. Find the points of absolute maximum and minimum of

y=(z—-1)"3(z-2),1<z<9

° Watch Video Solution

54. Determine the absolute maximum and absolute minimum values of

each of the following in the stated domains:


https://dl.doubtnut.com/l/_8eYzAJObm08O
https://dl.doubtnut.com/l/_xf8zwRolldVm
https://dl.doubtnut.com/l/_lnrOj92leUmw
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1, 3
y:5$ —|—5CL’+§, —-6<z< -2

° Watch Video Solution

55. Determine the absolute maximum and absolute minimum values of
each of the following in the stated domains:

fz) =(@+1)**0<z <8

° Watch Video Solution

56. Calculate the absolute maximum and absolute minimum value of the

function f(z) = ———0<z <2
z2 +1

° Watch Video Solution

57. Find the absolute maximum and the absolute minimum value of the

function given by: f(z) = sin’z — cosz, z € [0, 7]

° Watch Video Solution
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58. Find the points of local maxima and ocal minima, if any, of the
function: f(z) = (z — 1)(z + 2)? Find also the local maximum and local

minimum values.

° Watch Video Solution

59. Find the points of local maxima and local minima, if any, of the

1
following function: f(z) = sinz + 08 22,0 < x, %

° Watch Video Solution

60. Find all the points of local maxima and local minima of the function f

given by f(z) = 22° — 62> + 6z + 5

° Watch Video Solution



https://dl.doubtnut.com/l/_UJnNR5Ru37RF
https://dl.doubtnut.com/l/_9Aos2m4Rinjj
https://dl.doubtnut.com/l/_3kaJ8iIPmqEH
https://dl.doubtnut.com/l/_VPMUYXQUcxPq

61. Find two positive numbers whose sum is 24 and their sum of squares

is minimum.

° Watch Video Solution

62. Show that of all rectangles with given perimeter square has maximum

area

° Watch Video Solution

63. Two sides of a triangle are a and b. Find the angle between them such

that area shall be maximum

° Watch Video Solution

64. Show that rectangle of maximum perimeter, which can be inscribed in

a circle of a radius 'a' is a square of side 1/2a.

| e |
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I &J Watch Video Solution

65. Show that a triangle of maximum area that can be inscribed in a circle

of radius a is an equilateral triangle.

° Watch Video Solution

66. An open box with a square base is to be made out of a given iron
sheet of area 27sq.m. Show that the maximum volume of the box is 13.5

cu.Cm.

° Watch Video Solution

67. The given quantity of metal is to be cost into a half cylinder with a
rectangular base and semicircular ends. Show that in order that the total
surface area may be minimum, the ratio of the length of the cylinder to

the diameter of its semi-circular ends is 7: (7 + 2).

° Watch Video Solution
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68. A window has the shape of a rectangle surmounted by an equilateral
triangle. If the perimeter of the window is 12 m, find the dimensions of

the rectangle that will produce the largest area of the window.

° Watch Video Solution

69. Show that the height of the circular cylinder of maximum volume that

1
can be inscribed in a given right-circular cone of height h is gh

° Watch Video Solution

70. Let AP and BQ be two vertical poles at points A and B respectively. If
AP=16 m , BQ=22 m and AB = 20m, thenf € dthedis tanaceofap?&

on AB from the point A such that RP? 4+ RQ%is minimum.

° Watch Video Solution
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71. 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

72. A square piece of tin of side 24 cm is to be made into a box without
top by cutting a square from each comer and folding up the flaps to form
a box. What should be the side of square to be cut off so that the volume

of box is maximum also find the volume ?

° Watch Video Solution

73.Show that the height of the cylinder, open at the top of given surface

area and greatest volume is equal to the radius of its base.

° Watch Video Solution
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74.Find the point on the curve y2 = 4z, which is nearest to the point (2,

1).

° Watch Video Solution

75. An Apache helicopter of enemy is flying along the curve given by
Y= 2+ 7.A soldier, placed at (3, 7), wants to shoot down the helicopter

when it is nearest to him. Find the nearest distance.

° Watch Video Solution

76. The cost of fuel for running a bus is proportional to the square of the
speed generated in km/h. It cost Rs 48 per hour when the bus is moving
with a speed of 20 km/h. What is the most economical speed if the fixed

charges are Rs 108 for one hour, over and above the running charges?

° Watch Video Solution
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77. Manufacturer can sell x items at a price of rupees Rs (5 — (_130 ))

each. The cost price of x items is Rs((%) + 500) . Find the number of

items he should sell to earn maximum profit.

° Watch Video Solution

78.Find the rate of change of the area of a circle with respect to its radius

rwhen:r=3cm

° Watch Video Solution

79. Find the rate of change of the area of a circle with respect to its radius

rwhen:r=8cm

° Watch Video Solution

3

m
80. The volume of a cube is increasing at the rate of 8c——. How fast is
s

the surface area increasing when the length of an edge is 12 cm?
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° Watch Video Solution

81. The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find
the rate at which the area of the circle is increasing when the radius is 10

cam.

° Watch Video Solution

82. An edge of a variable cube is increasing at the rate of 3 cm/s. How fast

is the volume of the cube increasing when the edge is 10 cm long?

° Watch Video Solution

8. A stone is dropped into a quiet lake and waves move in circles at the
speed of 5 cm/s. At the instant when the radius of the circular wave is 8

cm, how fast is the enclosed area increasing?

° Watch Video Solution
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84.The radius of a circle is increasing at the rate of 0.7 cm/s. What is the

rate of increase of its circumference ?

o Watch Video Solution

85. The length 'x' of a rectangle is decreasing at the rate of 5 cm per
minute and the width 'y' is increasing at the rate of 4 cm per minute,
when x = 8 cm and y = 6 cm, find the rate of change of the perimeter of

the rectangle.

o Watch Video Solution

86. The length 'x' of a rectangle is decreasing at the rate of 5 cm per
minute and the width 'y' is increasing at the rate of 4 cm per minute,
when x = 8 cm and y = 6 cm, find the rate of change of the area of the

rectangle.

o Watch Video Solution
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87. A balloon, which always remains spherical on inflation, is being inflated
by pumping in 900cm>0f gas per sec. Find the rate at which the radius of

the balloon increases when the radius is 15 cm.

o Watch Video Solution

88. A balloon which always remain spherical has a variable radius. Find the
rate at which its volume is increasing with the radius when the later is 10

cam.

o Watch Video Solution

89. A ladder 5 m long is leaning against a wall. The bottom of the ladder is
pulled along the ground, away from the wall, at the rate of 2cm/s. How
fast is its height on the wall decreasing when the foot of the ladder is 4

m away from the wall ?

| ° Wiak A \tdAAaA CAlLiikiAan
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1
90. The radius of an air bubble is increasing at the rate of Ec% At what

rate is the volume of the bubble increasing when the radius is 1 cm?

° Watch Video Solution

91. A balloon, which always remains spherical, has a variable diameter

3
—(2x + 1). Find the rate of change of its volume with respect to x.
) g P

° Watch Video Solution

92. A particle moves along the curve 6y = z* + 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
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93. Sand is pouring from a pipe at the rate of 12 cubic cm./sec. 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 the base. At which rate is the

height of the sand-cone increasing when the height is 4 cm. ?

° Watch Video Solution

94. The total cost C(z) in Rupees associated with the production of x
units of an item is given by C(z) = 0.007z> + 0.003z2 + 15z + 4000

Find the marginal cost when 17 units are produced.

° Watch Video Solution

95. The total revenue in Rupees received from the sale of x units of a
product is given by R(z) = 1322 4 26z + 15 Find the marginal revenue

when x=7.

° Watch Video Solution



https://dl.doubtnut.com/l/_7XkqPGvVx2yf
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96. Find the rate of change of the area of a circle with respect to its

radiusratr=6cm

A. 107

B. 127

C. 87

D.11xw

Answer:

o Watch Video Solution

97. The total revenue received from the sale of 'x' units of a product is
given by R(z) = 32> + 36z + 5. Find the marginal revenue when x = 5.
A. 116
B. 96

C.90


https://dl.doubtnut.com/l/_5eHhWcPJUJtw
https://dl.doubtnut.com/l/_HStO9MoDka9W

D. 126

Answer:

° Watch Video Solution

98. Show that the function given by f(z) = 3z + 17 is increasing on R.

° Watch Video Solution

99. Show that the function given by f(z) = e’z is increasing on R.

° Watch Video Solution

100. Find the intervals in which the function f given by
f(z) =22® — 3z +5is

strictly increasing

° Watch Video Solution
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101. Find the intervals in which the function f given by f(z) = 2z® — 3z

is decreasing.

° Watch Video Solution

102. Find the intervals in which the function
f(z) = 22> — 32® — 36x + 7is Strictly increasing

° Watch Video Solution
103. Find the intervals in which the function

f(z) = 2z — 32® — 36z + Tis Strictly decreasing

° Watch Video Solution



https://dl.doubtnut.com/l/_dsSEcLrp9YiM
https://dl.doubtnut.com/l/_thW5KrfN7dov
https://dl.doubtnut.com/l/_a7Nsz1lxPSye
https://dl.doubtnut.com/l/_S1OfBLpws3hA

104. Find the intervals in which the following functions are strictly

increasing or decreasing: 242z -5

° Watch Video Solution

105. Find the intervals in which the following functions are strictly

increasing or decreasing: 10 — 6z — 22

° Watch Video Solution

106. Find the intervals in which the following functions are strictly

increasing or decreasing: —2z3 — 92% — 12z + 1

° Watch Video Solution

107. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.


https://dl.doubtnut.com/l/_ZxBbevru1kUc
https://dl.doubtnut.com/l/_CtTMU10lIkqR
https://dl.doubtnut.com/l/_Mfz41bH5KLUF
https://dl.doubtnut.com/l/_KC4KJ3GHl67v

f(z) =6 — 9z — z*

° Watch Video Solution

108. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.

f(z) = (z +1)°(z - 3)°

° Watch Video Solution

T
24+ x

109. Show that y = log(l+ z) — 2 ,z > 1, is an increasing

function of x. throughout its domain.

° Watch Video Solution

110. Find the values of x for which y = [z(z — 2)]® is an increasing

function.

° Watch Video Solution



https://dl.doubtnut.com/l/_KC4KJ3GHl67v
https://dl.doubtnut.com/l/_U5kDPUq1MxNu
https://dl.doubtnut.com/l/_tQwxIfxbDFq4
https://dl.doubtnut.com/l/_jHH2Cri7CsEV

sin @

111. Prove that y =4——
y 2+ cos @

03]

° Watch Video Solution

— 0, is an increasing function of @ in

112. Prove that the logarithmic function is increasing on (0, c0).

° Watch Video Solution

113. Prove that the function f given by f(z) = z®> — 2 + 1 is neither

strictly increasing nor decreasing on (— 1, 1).

° Watch Video Solution

114. Which of the following functions are strictly decreasing on (0, %) ?

A. cos X


https://dl.doubtnut.com/l/_jHH2Cri7CsEV
https://dl.doubtnut.com/l/_UvvIVaLF39Me
https://dl.doubtnut.com/l/_PNQcShHmIi7N
https://dl.doubtnut.com/l/_Rgck90dtvyYx
https://dl.doubtnut.com/l/_Y0tvTl9BuvCF

B. cos 2 x

C. cos 3x

D. tan x

Answer:

° Watch Video Solution

115. On which of the following intervals is the function f given by

f(z) = 2'%° 4 sinz — 1decreasing ?

A.(0,1)

o (50
c(3)

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Y0tvTl9BuvCF
https://dl.doubtnut.com/l/_VRrBfiqL9ZNF

116. For what values of a the function f given by f(z) = 2> 4+ az + 1 is

increasing on [1, 2]?

° Watch Video Solution

117. Let | be any interval disjoint from [ — 1, 1] Prove that the function f

1
given by f(z) = z + . is increasing on I.

° Watch Video Solution

118. Prove that the function f given by f(x) = log sin x is strictly increasing

on (0, %) and strictly decreasing on (g, 7r).

° Watch Video Solution



https://dl.doubtnut.com/l/_VRrBfiqL9ZNF
https://dl.doubtnut.com/l/_aXycq7QjOIm7
https://dl.doubtnut.com/l/_U83vkrx1D8Db
https://dl.doubtnut.com/l/_2EyvOOIsjMkB

119. Prove that f(z) = logcosx is strictly decreasing on (O, %) and

s
strictly increasing on <E’ 7r)

° Watch Video Solution

120. Prove that the function given by f(z) = z® — 32® + 3z — 100 is

increasing in R.

° Watch Video Solution

2

121. The interval in which y = z“e ™ is increasing is:

A.( — 00, 00)
B. (-2,0)
C. (2, 00)

D. (0,2)

Answer:


https://dl.doubtnut.com/l/_Pwc0Z2wTOvch
https://dl.doubtnut.com/l/_zYChh5ghC3YH
https://dl.doubtnut.com/l/_x1esHfgGOQ6A

° Watch Video Solution

122. Find the slope of the tangent to the curve y = 3z* — 4z atx=4 .

° Watch Video Solution

at - IO.
X =
2

123. Find the slope of the tangent to the curve y =

° Watch Video Solution

124. Find the slope of the tangent to curve y = z* — z + 1 at the point

whose x-coordinate is 2.

° Watch Video Solution

125. find the slope of the tangent to the curve y = 2® — 3z + 2 at the

point whose x-coordinate is 2.



https://dl.doubtnut.com/l/_x1esHfgGOQ6A
https://dl.doubtnut.com/l/_BxQFBBODEU68
https://dl.doubtnut.com/l/_yMyTGEC2tkWN
https://dl.doubtnut.com/l/_zhSTziJmhIMX
https://dl.doubtnut.com/l/_QjA0WrHdvWmk

| ° Watch Video Solution

126. Find the slope of the tangent to the curve y = x> — 3z + 2 at the

point whose x-coordinate is 3.

° Watch Video Solution

127. Find the slope of the normal to

_ 3 i3 _ T
x = acos’ 0,y = asin’ fatl = 1

the curve

° Watch Video Solution

128. Find the slope of the normal to

. 2 ™
x =1—asinf,y = bcos” fatd = D)

the curve

° Watch Video Solution



https://dl.doubtnut.com/l/_QjA0WrHdvWmk
https://dl.doubtnut.com/l/_w7VBzTYILnDI
https://dl.doubtnut.com/l/_LMEC0ffAA5jN
https://dl.doubtnut.com/l/_KNqjBHNTzuGY

129. Find points at which the tangent to the curve

y=a> —3z> — 9z + Tis parallel to the x-axis.

° Watch Video Solution

130. Find a point on the curve y = (z — 2)? at which the tangent is

parallel to the chord joining the points (2,0) and (4,4)

° Watch Video Solution

131. Find the point on the curve y = z3 — 11z + 5 at which the tangent

isy=z — 11

° Watch Video Solution

132. Find the equation of all lines having slope - 1 that are tangents to

1
x—1’

x# —1

the curve y =

| e |


https://dl.doubtnut.com/l/_hcHaH3VxTqof
https://dl.doubtnut.com/l/_5k7Ot3jk3qzP
https://dl.doubtnut.com/l/_RdZjDNHmN9eC
https://dl.doubtnut.com/l/_Uj7Cz46skkI2

| & Watch Video Solution I

133. Find the equation of all lines having slope 2 which are tangent to the

1
= 3.
curve y m_g,x#

° Watch Video Solution

134. Find the equations of all lines having slope 0 which are tangent to

1

the curve Yy = m

° Watch Video Solution

2 2

135. Find points on the curve 9 + 6 = 1 at which the tangents are

parallel to x-axis

° Watch Video Solution



https://dl.doubtnut.com/l/_Uj7Cz46skkI2
https://dl.doubtnut.com/l/_bizM37EVLUBa
https://dl.doubtnut.com/l/_NtyxuWU84o9J
https://dl.doubtnut.com/l/_8psG4XgIyli5

2 2

136. Find points on the curve % + 16 = 1 at which the tangents are

parallel to y-axis

o Watch Video Solution

137. Find the equations of the tangent and normal to the given curves at

the indicated points: y = z* — 623 + 132% — 10z + 5at(0, 5)

o Watch Video Solution

138. Find the equations of the tangent and normal to the given curves at

the indicated points: y = z* — 623 + 132% — 10z + 5at(1, 3)

o Watch Video Solution

139. Find the equation of the tangent line to the curve y = z? — 2z + 7,

which is parallel to the line 2z — y 4+ 9 = 0.



https://dl.doubtnut.com/l/_TXUbgp3kLB1P
https://dl.doubtnut.com/l/_0JItbYpKnRnQ
https://dl.doubtnut.com/l/_QAdE6VMTmW1P
https://dl.doubtnut.com/l/_EJljofBPQyPb

l ) Watch Video Solution J

140. Find the equation of the tangent line to the curve y = 22 — 2z + 7

which is perpendicular to the line 5y — 15 = 13

o Watch Video Solution

141. Show that the tangents to the curve y= 7z3 + 11 at the points x = 2

and x =-2 are parallel.

o Watch Video Solution

142. Find the points on the curve y = 23 at which the slope of the

tangent is equal to the y-coordinate of the point.

o Watch Video Solution



https://dl.doubtnut.com/l/_EJljofBPQyPb
https://dl.doubtnut.com/l/_JMuhdtbrhmpt
https://dl.doubtnut.com/l/_0pxSqWayOmZa
https://dl.doubtnut.com/l/_N9wb60TfEKEC

143. For the curve y = 42 — 22°, find all the points at which the tangent

passes through the origin.

° Watch Video Solution

144. Find the points on the curve z% + y*> — 2z — 3 = 0 at which the

tangents are parallel to the x-axis.

° Watch Video Solution

2

145. Find the equation of the normal at the point (am ,am3) for the

curve ay® = z*

° Watch Video Solution

146. Find the equation of the normals to the curve y = z* + 2z + 6

which are parallel to thelinez 4+ 14y +4 =0

| e |


https://dl.doubtnut.com/l/_3nIGaCoYSmxo
https://dl.doubtnut.com/l/_y8cqZAce6LCl
https://dl.doubtnut.com/l/_j177AivLeFCJ
https://dl.doubtnut.com/l/_qBAZqGKMBLKa

| & Watch Video Solution I

147. Find the equations of the tangent and normal to the parabola

y® = 4az at the point (at2, 2at)

° Watch Video Solution

148. Prove that the curves = = 3? and zy = k cut at right angles if

8k = 1.

° Watch Video Solution

149. Find the equations of the tangent and normal to the hyperbola

2 2

x .
P 1 at the point (zo, %)

° Watch Video Solution



https://dl.doubtnut.com/l/_qBAZqGKMBLKa
https://dl.doubtnut.com/l/_2y4wZ3PCEbvn
https://dl.doubtnut.com/l/_ouwXqyJb34GA
https://dl.doubtnut.com/l/_kMGTaJSvG11U

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

parallel to the line4z — 2y + 5 = 0.

° Watch Video Solution

151. The slope of the normal to the curve y = 2z + 3sinz at z = 0 is:

Answer:

° Watch Video Solution

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



https://dl.doubtnut.com/l/_cAaDClpB0aQf
https://dl.doubtnut.com/l/_BkNoT7ERcvtV
https://dl.doubtnut.com/l/_8GWmK4MeEXFd

A (1,2)

B. (2,1)

C.(1,:2)

D. (-1,2)

Answer:

° Watch Video Solution

153. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: /25.3

° Watch Video Solution

154. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: 1/49.5

° Watch Video Solution



https://dl.doubtnut.com/l/_8GWmK4MeEXFd
https://dl.doubtnut.com/l/_LedIwYAQTaEA
https://dl.doubtnut.com/l/_KMgRufvBzqMb

155. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: 1/0.6

° Watch Video Solution

156. Using differentials, find the approximate value of each of the
following up to 3 places of decimal.

(0.009)*/2

° Watch Video Solution

157. Using differentials, find the approximate value of each of the
following up to 3 places of decimal.

(0.999)"/10

° Watch Video Solution



https://dl.doubtnut.com/l/_X4Nzqj4nC9xU
https://dl.doubtnut.com/l/_5mQBrAByTBvn
https://dl.doubtnut.com/l/_xlgmq1VwM5nN

158. Using differentials, find the approximate value of each of the

following up to 3 places of decimal.

(15)1/4

° Watch Video Solution

159. Using differentials, find the approximate value of each of the

following up to 3 places of decimal.

(26)!/3

° Watch Video Solution

160. Using differentials, find the approximate value of each of the

(255)"
4

following up to 3 places of decimal:

° Watch Video Solution



https://dl.doubtnut.com/l/_8lyAAHOIpRrN
https://dl.doubtnut.com/l/_fLcq593pV6kk
https://dl.doubtnut.com/l/_bdjFJz3O2vMl

161. Using differentials, find the approximate value of each of the

(82)"
4

following up to 3 places of decimal:

° Watch Video Solution

162. Using differentials, find the approximate value of each of the

following up to 3 places of decimal.

(401)"/?

° Watch Video Solution

163. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: (0.0037)%

° Watch Video Solution



https://dl.doubtnut.com/l/_B9w9DSDXYmKX
https://dl.doubtnut.com/l/_OiSjaLO0fs9i
https://dl.doubtnut.com/l/_RkdLQQ3w5zkc

164. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: (26.57)%

° Watch Video Solution

165. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: (81.5)%

° Watch Video Solution

166. Using differentials, find the approximate value of each of the

following up to 3 places of decimal: (3.968)" 3/2

° Watch Video Solution

167. Using differentials, find the approximate value of each of the

following up to 3 places of decimal.


https://dl.doubtnut.com/l/_hpbbaNnNPY4X
https://dl.doubtnut.com/l/_9A51OrBiINj0
https://dl.doubtnut.com/l/_arZzNLTcBizq
https://dl.doubtnut.com/l/_sRpKE4WfEINA

(32.15)'/°

° Watch Video Solution

168. Find the approximate value of f(2.01) where f(z) = 4z* + 5z + 2.

° Watch Video Solution

169. Find the approximate value of f(5-001), where

f(z) = 23 — 7z + 15.

° Watch Video Solution

170. Find the approximate change in the volume V of a cube of side x

metres caused by increasing the sideby 1 %.

° Watch Video Solution



https://dl.doubtnut.com/l/_sRpKE4WfEINA
https://dl.doubtnut.com/l/_nqeXLoWYjnX0
https://dl.doubtnut.com/l/_3mdMCVxouRif
https://dl.doubtnut.com/l/_n19bQpVT8j8J

171. Find the approximate change in the surface area of a cube of side x

metres caused by decreasing the side by 1 % .

° Watch Video Solution

172. If the radius of a sphere is measured as 7 m with an error of 0.02 m,

then find the approximate error in calculating its volume.

° Watch Video Solution

173. If the radius of a sphere is measured as 7 m with an error of 0.02 m,

then find the approximate error in calculating its volume.

° Watch Video Solution

174. If the radius of a sphere is measured as 9 m with an error of 0.03 m,

then find the approximate error in calculating its surface area.

| e |


https://dl.doubtnut.com/l/_YdP1DMtNKWU5
https://dl.doubtnut.com/l/_pekKL8jkekZB
https://dl.doubtnut.com/l/_ynttsqiwuR6Y
https://dl.doubtnut.com/l/_j4jPCnL4Bgxy

I & Watch Video Solution

175.1f f(z) = 32% + 15z + 5, then the approximate value of f (3.02) is :

A.47.66
B. 57.66
C.67.66

D. 77.66

Answer:

o Watch Video Solution

176. The approximate change in the volume of a cube of side x metres

caused by increasing the side by 3% is:

A 0.06z°m?

B.0.6z°m?>


https://dl.doubtnut.com/l/_j4jPCnL4Bgxy
https://dl.doubtnut.com/l/_0PnZHppf1tvv
https://dl.doubtnut.com/l/_6okbNrmwyBw5

C.0.09z°m?

D.0.9z3m?>

Answer:

o Watch Video Solution

177. Find the maximum and minimum values, if any, of the following

functions given by: f(z) = (2z — 1) + 3

o Watch Video Solution

178. Find the maximum and minimum values, if any, of the following

functions given by: g(z) = — |z + 1| + 3

o Watch Video Solution



https://dl.doubtnut.com/l/_6okbNrmwyBw5
https://dl.doubtnut.com/l/_b7Wi4O699NVH
https://dl.doubtnut.com/l/_eJv4rrA8IHBQ

179. Find the maximum and minimum values, if any, of the following

functions given by: h(z) = sin(2z) + 5

° Watch Video Solution

180. Find the maximum and minimum values, if any, of the following

functions given by: f(z) = |sin(4z) + 3|

° Watch Video Solution

181. Find the maximum and minimum values, if any, of the following

functions given by: h(z) =z + 1,z € (—1,1)

° Watch Video Solution

182. Find the points of local maxima and local minima, if any, of the

following functions. Find also the local maximm and local minimum


https://dl.doubtnut.com/l/_3oqpiLDazmg8
https://dl.doubtnut.com/l/_pb6h3AbDsfJA
https://dl.doubtnut.com/l/_qdx63Kurt2VG
https://dl.doubtnut.com/l/_ZlYqov4s3zzB

values:

° Watch Video Solution

183. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

f(z) = 2* — 3z

° Watch Video Solution

184. Find the local maxima and local minima of the following functions.
Find also the local maximum and the local minimum values, as the case

may be: 'h(x) = sinx - cosx','0

° Watch Video Solution



https://dl.doubtnut.com/l/_ZlYqov4s3zzB
https://dl.doubtnut.com/l/_q67jV1qAeZxy
https://dl.doubtnut.com/l/_4yprl2Aspf6H

185. Find the local maxima and local minima of the following functions.
Find also the local maximum and the local minimum values, as the case

may be: "h(x) = sinx - cosx','0

° Watch Video Solution

186. Find the local maxima and local minima, if any, of the following
functions. Find also the local maximum and the local minimum values, as

the case may be: f(z) = z* — 6% + 9z + 15

° Watch Video Solution

187. Find the local maxima and local minima, if any, of the following

functions. Find also the local maximum and the local minimum values, as

2
the case may be: f(z) = % tT> 0

° Watch Video Solution



https://dl.doubtnut.com/l/_ZeG7HsD0D066
https://dl.doubtnut.com/l/_bvv3nbn5NCBp
https://dl.doubtnut.com/l/_aBBU4SRa7gkw
https://dl.doubtnut.com/l/_FFCFuQgWWo0e

188. Find the local maxima and local minima, if any, of the following

functions. Find also the local maximum and the local minimum values, as

1
x2 +2

the case may be: f(z) =

° Watch Video Solution

189. Find the local maxima and local minima, if any, of the following

functions. Find also the local maximum and the local minimum values, as

the case may be: f(z) = z /1 — =z

° Watch Video Solution

190. Prove that the following functions do not have maxima or minima:

f(z) = €

° Watch Video Solution



https://dl.doubtnut.com/l/_FFCFuQgWWo0e
https://dl.doubtnut.com/l/_kjfnfX4ryva5
https://dl.doubtnut.com/l/_aamFMXBTNn5c

191. Prove that the following functions do not have maxima or minima:

g(z) = logz

° Watch Video Solution

192. Prove that the following functions do not have maxima or minima:

h(z) =a®+22+2+1

° Watch Video Solution

193. Find the absolute maximum value and the absolute minimum value

of the following functions in the given intervals: f(z) = z*,z € [ — 2, 2]

° Watch Video Solution

194. Find the absolute maximum value and the absolute minimum value

of the  following  functions in the  given intervals:


https://dl.doubtnut.com/l/_Z1cx0Znkeg7j
https://dl.doubtnut.com/l/_Wz3RHYH0GZBa
https://dl.doubtnut.com/l/_rvT8wKMIibem
https://dl.doubtnut.com/l/_HGoFITAeyQYp

f(z) = sinz + cosz, z € [0, 7]

° Watch Video Solution

195. Find the absolute maximum value and the absolute minimum value

of the  following  functions in the  given intervals:

f(m):4m—%m2,m€ [—2,;]

° Watch Video Solution

196. Find the absolute maximum value and the absolute minimum value
of the following functions in the given intervals:

flz) =(z—1)*+3,ze[-31]

° Watch Video Solution

197. Find the maximum profit that a company can make, if the profit

function is given by p(z) = 41 — 72z — 18z*



https://dl.doubtnut.com/l/_HGoFITAeyQYp
https://dl.doubtnut.com/l/_xWUW64MK20Dk
https://dl.doubtnut.com/l/_SQf906YXJt41
https://dl.doubtnut.com/l/_UiGGE5apl2UL

| ° Watch Video Solution

198. Find both the maximum value and the minimum value of

3z* — 8z + 1227 — 48z + 25 on the interval [0, 3]

° Watch Video Solution

199. The value of x for which function sin 2x attains its maximum is :

° Watch Video Solution

200. What is the maximum value of the function sinx + cos z?

° Watch Video Solution

201. Find the maximum value of 2z® — 24z 4 107 in the interval [1, 3].

Find the maximum value of the same function in [ — 3, — 1].



https://dl.doubtnut.com/l/_UiGGE5apl2UL
https://dl.doubtnut.com/l/_M2yRELKwePtv
https://dl.doubtnut.com/l/_Loy82WA4WU91
https://dl.doubtnut.com/l/_VUitE4dsWdJh
https://dl.doubtnut.com/l/_L2citOetdU1U

| Y Watch Video Solution

202.1t is given that at z = 1, the function zt — 6222 + ax + 9 attains its

maximum value, on the interval [0, 2]. Find the value of a.

° Watch Video Solution

203. Find the maximum and minimum values of  + sin 2z on [0, 27]

° Watch Video Solution

204. . Find two numbers whose sum is 24 and whose product is as large

as possible.

° Watch Video Solution



https://dl.doubtnut.com/l/_L2citOetdU1U
https://dl.doubtnut.com/l/_rBKGJnT7WHzs
https://dl.doubtnut.com/l/_m7HW6WPJmrNT
https://dl.doubtnut.com/l/_YOreU4EFxS5e

205. Find two positive numbers x and y such that z + y = 60 and zy® is

maximum.

° Watch Video Solution

206. Find two positive numbers x and y such that their sum is 35 and the

product z2y® is a maximum.

° Watch Video Solution

207.Find two positive numbers whose sum is 16 and whose sum of cubes

is minimum.

° Watch Video Solution

208. A square piece of tin of side 18 cm is to be made into a box without

top by cutting a square from each comer and folding up the flaps to form


https://dl.doubtnut.com/l/_fay7hjVKjiiK
https://dl.doubtnut.com/l/_f6GpWoKcseWU
https://dl.doubtnut.com/l/_xiBQGQmhlZrg
https://dl.doubtnut.com/l/_98mExP32Bnvh

a box. What should be the side of square to be cut off so that the volume

of box is maximum and also find the volume of box ?

° Watch Video Solution

209. A rectangular sheet of tin 45 cm x 24 cm is to be made into a box
without top, by cutting off square from each corner and folding up the
flaps. What should be the side of the square to be cut off so that the

volume of the box is the maximum possible.

° Watch Video Solution

210. Show that of all rectangles inscribed in a given circle the square has

maximum area.

° Watch Video Solution



https://dl.doubtnut.com/l/_98mExP32Bnvh
https://dl.doubtnut.com/l/_NrhB61uyLJpK
https://dl.doubtnut.com/l/_LAEuh7C0h2bI

211. Show that the right circular cylinder of given surface and maximum

volume is such that its height is equal to the diameter of the base.

° Watch Video Solution

212. Of all the closed cylindrical cans (right circular), of a given volume of
1000m3, find the dimensions of the can which has the minimum surface

area?

° Watch Video Solution

213. A wire of length 28 m is to be cut into two pieces, one of the pieces is
to be made into a square and the other into a circle. What should be the
length -of two pieces so that the combined area of the square and the

circle is minimum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rqPwSp4Iur9Q
https://dl.doubtnut.com/l/_I13QhLUrUFJv
https://dl.doubtnut.com/l/_X8TRmVx8dNPw
https://dl.doubtnut.com/l/_pSNZuxyT1R9u

214. Prove that volume of largest cone, which can be inscribed in a sphere,

is (E) part of volume of sphere.

° Watch Video Solution

215. Show that the right circular cone of least curved surface and given

volume has an altitude equal to /2 time the radius of the base.

° Watch Video Solution

216. Show that the semi-vertical angle of the cone of the maximum

volume and of given slant height is tan ! /2.

° Watch Video Solution

217. Show that semi-vertical angle of right circular cone of given surface

1
area and maximum volume is sin ! (§ .

e l


https://dl.doubtnut.com/l/_pSNZuxyT1R9u
https://dl.doubtnut.com/l/_cxchPsFMQdJg
https://dl.doubtnut.com/l/_vNCpEEB1dhYE
https://dl.doubtnut.com/l/_ceJqRh2MwIZo
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218. The point on the curve 2 = 2y which is nearest to the point (0, 5)
is:

A (2v/2,4)

B. (2v/2, 0)

C.(0,0)

D. (2,2)

Answer:

° Watch Video Solution

1—z+ 22

219. For all real values of x, the minimum value of is
1+z+ 22

A.O

B.1


https://dl.doubtnut.com/l/_ceJqRh2MwIZo
https://dl.doubtnut.com/l/_aBIYqHOiw54W
https://dl.doubtnut.com/l/_CWPr9IiL8XMV

Answer:

o Watch Video Solution

220. The maximum value of [z(z — 1) + 1]§, 0<z<1lis:

D.O

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_CWPr9IiL8XMV
https://dl.doubtnut.com/l/_RxxDFnkdslQC

221. Using differentials, find the approximate value of the following:

17\ i
81

° Watch Video Solution

222. Using differentials, find the approximate value of the following: 33_%

° Watch Video Solution

logz )
has maximum at

223. Show that the function given by f(z) =

r = e

o Watch Video Solution

224. The two equal sides of an isosceles triangle with fixed base b are
decreasing at the rate of 3 cm per second. How fast is the area decreasing

when the two equal sides are equal to the base ?



https://dl.doubtnut.com/l/_NvcWpk8sASPp
https://dl.doubtnut.com/l/_RpMDYhwB4IHQ
https://dl.doubtnut.com/l/_K93oa0n8KbNc
https://dl.doubtnut.com/l/_FyZj5aNqrmJQ

I o Watch Video Solution

225.Find the equation of the normal to curve y? = 4z at the point (1,2)

o Watch Video Solution

226. Show that the normal at any point 6 to the curve
x = acosf + afsinf,y = asinfd — afcosf is at a constant distance

from the origin.

o Watch Video Solution

227. Find the intervals in which the function f given by

4sinxz — 2x — x cosx
f(z) = 2+ coszx

is increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_FyZj5aNqrmJQ
https://dl.doubtnut.com/l/_hlRX0EpMdoV6
https://dl.doubtnut.com/l/_1IZd5uIIU4av
https://dl.doubtnut.com/l/_xd2OgJ11NAjI

228. Find the intervals in which the function f given by

4sinxz — 2x — x cosT

f(z) =

is increasing.
2+ cosx &

° Watch Video Solution

229. Find the intervals in which the function f given by

1
flz) =z + (—3), z # 0is increasing.
x

o Watch Video Solution

230. Find the intervals in which the function f given by

1
flz) = 23 + (—3), x # 0is decreasing.
T

° Watch Video Solution

231. Find the maximum area of an isosceles triangle inscribed in the

22
elllpse — T Z—2 = 1 with its vertex at one end of the major axis.



https://dl.doubtnut.com/l/_tzj4sut3taoh
https://dl.doubtnut.com/l/_jx6oE2dwtd2h
https://dl.doubtnut.com/l/_MqLvBa2KUtMY
https://dl.doubtnut.com/l/_xtgKRuWGQJHP

I o Watch Video Solution

232. A tank with rectangular base and rectangular sides open at the top is
to be constructed so that its depth is 3 m and volume is 75 m3. If building
of tank costs Rs. 100 per square metre for the base and Rs. 50 per square

metres for the sides, find the cost of least expensive tank.

o Watch Video Solution

233.The sum of the perimeter of a circle and square is k, where k is some
constant. Prove that the sum of their areas is least when the side of

square is double the radius of the circle.

o Watch Video Solution

234. A window is in the form of a rectangle surmounted by a semi-circular
opening. The total perimeter of the window is 10 m. Find the dimensions

of the window to admit maximum light through the whole opening.


https://dl.doubtnut.com/l/_xtgKRuWGQJHP
https://dl.doubtnut.com/l/_BqhJNn8AXWhw
https://dl.doubtnut.com/l/_lk191TVmRM51
https://dl.doubtnut.com/l/_QK0vgvSjCgvl

° Watch Video Solution

235. A point on the hypotenuse of a triangle is at distance a and b from

the sides of the triangleShow that the minimum length of the

2

hypotenuse is (a% + b%)E

o Watch Video Solution

236. Find the points at which the function f given by

f(z) = (z — 2)*(z + 1)* has local maxima.

o Watch Video Solution

237. Find the points at which the function f given by

f(z) = (& — 2)*(z + 1)* has local minima.

o Watch Video Solution



https://dl.doubtnut.com/l/_QK0vgvSjCgvl
https://dl.doubtnut.com/l/_TwjJ42dNBjQK
https://dl.doubtnut.com/l/_xTc4hRjNE8FH
https://dl.doubtnut.com/l/_2E3LNPHkZpu6
https://dl.doubtnut.com/l/_u8yUACgImYTv

238. Find the points at which the function f given by

f(z) = (& — 2)*(z + 1) has point of inflexion.

° Watch Video Solution

239. Find the absolute maximum and minimum values of the function f

given by f(z) = cos®>z + sinz, z € [0, 7]

° Watch Video Solution

240. Show that the altitude of the right circular cone of maximum volume

that can be inscribed in a sphere of radius r is 4%.

° Watch Video Solution

241. Let f be a function defined on [a, b] such that f'(z) > 0 for all

z € (a, b). Then prove that fis an increasing function on (a, b).

| o A _L vl . o e~_ .. ]


https://dl.doubtnut.com/l/_u8yUACgImYTv
https://dl.doubtnut.com/l/_CwDsdHLE406x
https://dl.doubtnut.com/l/_o37zjGNqbil3
https://dl.doubtnut.com/l/_3Id4Y7ks2Vke
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242. Show that the height of the cylinder of maximum volume that can be

o : ., R :
inscribed in a sphere of radius R is 2——. Also find the maximum volume.

3

o Watch Video Solution

243. Show that height of the cylinder of greatest volume which can be
inscribed in a right circular cone of height h and semi vertical angle « is

one-third that of the cone and the greatest volume of cylinder is

iwh?’ tan? o
27

o Watch Video Solution

244. A cylindrical tank of radius 10 m is being filled with wheat at the rate

of 314 cubic metre per hour. Then the depth of the wheat is increasing at

the rate of:


https://dl.doubtnut.com/l/_3Id4Y7ks2Vke
https://dl.doubtnut.com/l/_KYagCMyfRttb
https://dl.doubtnut.com/l/_Sd929k7sru44
https://dl.doubtnut.com/l/_Bxhcz4eLeh3e

A.1m? /h
B.0.1m? /h
C.1.1m3/h

D.0.5m?* / h

Answer:

o Watch Video Solution

245, The slope of the tangent to the curve

z=1t>+3t— 8,y = 2t> — 2¢ — Bat the point (2,-1) is:

N
[\)

ol 9o \]|



https://dl.doubtnut.com/l/_Bxhcz4eLeh3e
https://dl.doubtnut.com/l/_tqHv9Rqc5rTz

| ° Watch Video Solution

246. The line y = ma + 1, is a tangent to the curve y? = 4z if the value

of mis:

Al

B.2

Answer:

° Watch Video Solution

247.The normal at the point (1,1) on the curve 2y + z? = 3is:

A. x+y=0

B. x-y=0


https://dl.doubtnut.com/l/_tqHv9Rqc5rTz
https://dl.doubtnut.com/l/_AZcFFy2RZgoM
https://dl.doubtnut.com/l/_V79eNegiIawQ

C. x+y+1=0

D. x-y=0

Answer:

o Watch Video Solution

248. The normal to the curve 2 = 4y passing (1,2) is:
A. x+y=3
B. x-y=3
C. x+y=1

D. x-y=1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_V79eNegiIawQ
https://dl.doubtnut.com/l/_vLih5F6Sy1ea

249. The points on the curve 9y2 =z , where the normal to the curve

makes equal intercepts with the axes are:

+3
A4, —

Answer:

o Watch Video Solution

250. For the curve y = bx — 2:1:3, if X increases at te rate of 2units/s, then

how fast is the slope of curve changing when x =3?

o Watch Video Solution



https://dl.doubtnut.com/l/_8EqC25VIt5d2
https://dl.doubtnut.com/l/_022VST0BDGMR

251. Prove that the function f(x) = tanx-4x is strictly decreasing on
(-573)
373

° Watch Video Solution

252. Show that the function: f(z) = 4z® — 182> + 27z — 7 has neither

maximum nor minimum.

° Watch Video Solution

2 2

x
253. Find the condition for the curves: — — :Z—z =lzy=c
a

2 to

intersect orthogonally.

o Watch Video Solution

254, Find the difference between the greatest and least values of the
T 71']

function f(x) = sin2x - x, on [ — 33

[ 1


https://dl.doubtnut.com/l/_qVkTzbq92irp
https://dl.doubtnut.com/l/_9lnVanAPcBkP
https://dl.doubtnut.com/l/_9n9LfEIXmipD
https://dl.doubtnut.com/l/_BMB0kn8UBNEm

l ) Watch Video Solution J

255. Find the maximum area of an isosceles triangle inscribed in the

2 2

ellipse — + v 1 with its vertex at one end of the major axis.
a

° Watch Video Solution

256. An isosceles triangle of vertical angle 26 is inscribed in a circle of

™
radius 'a' . Show that the area of triangle is maximum when 6 = 5

° Watch Video Solution

257. A spherical ball of salt is dissovlging water in such a manner that the
rate of decrease of the volume at any instant is proportional to the

surface. Prove that the radis is decreasing at a constant rate.

° Watch Video Solution



https://dl.doubtnut.com/l/_BMB0kn8UBNEm
https://dl.doubtnut.com/l/_2juM8W5FNqiq
https://dl.doubtnut.com/l/_iEg0nuhYuYXc
https://dl.doubtnut.com/l/_a0DhDwdVowcd
https://dl.doubtnut.com/l/_8eZkAhSEhs0O

258. A kite is movgin horizontally at the height of 151.5 metres. If the
speed of the kite is 10m/s, how fast is the string being let out, when the
kite is 250 m away from the key who is flying the kite ? The height of the

boy is 1.5 m.

o Watch Video Solution

259. The volume of a cube is increasing at a constant rate. Prove that the

increase in its surface area varies inversely as the length of the side.

o Watch Video Solution

260. If x and y are the sides of two squares such that y = z — 2, find the
rate of the change of the area of the second square with respect to the

first square.

o Watch Video Solution



https://dl.doubtnut.com/l/_8eZkAhSEhs0O
https://dl.doubtnut.com/l/_APQ20nZSSiaK
https://dl.doubtnut.com/l/_XRh0ztFJAlEG

261. Show that for a >1 f(z) = +/3sinz —cosz — 2azxz +b is

decreasing in R.

° Watch Video Solution

262. Show that the function f given by

f(z) = tan"!(sinz + cosz), z > 0 is always an increasing function in
™
) 01 _)
£ (05

° Watch Video Solution

4 3
263. Find for which values of 'x, the functions: y:m4— % is

increasing and for which values, it is decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_SXPicO5iJAxB
https://dl.doubtnut.com/l/_LpDrLhrbTdm3
https://dl.doubtnut.com/l/_bBTrYXmHNiiC

264. Show that f(x) = 2z + cot "'z + log(\/ 1+ a2 — ac) is increasing

in R.

o Watch Video Solution

265. Find the angle of intersection of the curves y = z? and y = 4 — 2>

o Watch Video Solution

266. Prove that the curves xy = 4 and 2% + y? =8 touch each other.

o Watch Video Solution

267. The slope of  the tangent to the curve

=1t +3t— 8,y = 2t> — 2¢ — Bat the point (2,-1) is:

o Watch Video Solution



https://dl.doubtnut.com/l/_Fnw0idW3mZKv
https://dl.doubtnut.com/l/_8U0C2qUNlvs2
https://dl.doubtnut.com/l/_26QwfGm4OAB1
https://dl.doubtnut.com/l/_qCZMXKnFk0BX
https://dl.doubtnut.com/l/_uH9P3c9wtpxY

268. Using differentials, find the approximate value of ,/0.082

° Watch Video Solution

269. Find the approximate value of (1.999)°

° Watch Video Solution

270. Find the approximate volume of metal in a hollow spherical shel,

whose internal and external radii are 3 cm and 3.0005 cm respectively.

° Watch Video Solution

271. At what point, the slope of the crve : y = — 2® + 3z? + 9z — 27 is

maximum? Also, find the maximum slope.

° Watch Video Solution



https://dl.doubtnut.com/l/_uH9P3c9wtpxY
https://dl.doubtnut.com/l/_PhQAJoVjvNAo
https://dl.doubtnut.com/l/_XGTnezbqQiOU
https://dl.doubtnut.com/l/_obAGt3iEX8sV
https://dl.doubtnut.com/l/_65eIwJRlGy5t

272. A car starts from a point P at time ¢ = 0 seconds and stops at point

Q. The distance x, in metres, covered by it, in t seconds is given by
z =t (2 — <%)> Find the time taken by it to reach Q and also find

distance between P and Q.

o Watch Video Solution

273. A water tank has the shape of an inverted right circular cone with its

axis vertical and vertex lowermost. Its semi-vertical angle is tan~'(0.5).

3
m
Water is poured into it at a constant rate of 57. Find the rate at which

the level of the water is rising at the instant when the depth of water in

the tankis 4m.

o Watch Video Solution

274. The two equal sides of an isosceles triangle with fixed base b are
decreasing at the rate of 3 cm per second. How fast is the area decreasing

when the two equal sides are equal to the base ?


https://dl.doubtnut.com/l/_65eIwJRlGy5t
https://dl.doubtnut.com/l/_acNqZtpsKJ8M
https://dl.doubtnut.com/l/_DNu9okw0tF5t

° Watch Video Solution

275. The bottom of a rectangular swimming tank is 25 m by 40m. Water is
pumped into the tank at the rate of 500 cubic metres per minute. Find

the rate at which the level of water in the tank is rising.

° Watch Video Solution

276. A ladder 13m long leans against a wall. The foot of the ladder is
pulled along the ground away from the wall, at the rate of 1.5m/sec. How
fast is the angle theta between the ladder and the ground is changing

when the foot of the ladder is 12m away from the wall.

° Watch Video Solution

277.The radius of a cylinder is increasing at the rate of 2 cm/sec and the
height is decreasing at the rate of 3 cm/sec. The rate of change of volume

when the radius is 3 cm and height is 5 cm.


https://dl.doubtnut.com/l/_DNu9okw0tF5t
https://dl.doubtnut.com/l/_CxGMk0m3RShO
https://dl.doubtnut.com/l/_Z9k07K28T8nK
https://dl.doubtnut.com/l/_84uVQOq8jqv0

° Watch Video Solution

278. A kite is 120 m high and 130 m of string is out. If the kite is moving
away horizontally at the rate of 52m/s, find the rate at which the string is

being paid out.

° Watch Video Solution

279. Show that the function f given by

f(z) = tan"!(sinz + cosz), z > 0 is always an increasing function in
T
) 07 _)
70

° Watch Video Solution

280. Find the equation of tangents to the curve

y = cos(z +y), — 2m < z < 2 that are parallel to thelinez + 2y =0

. l


https://dl.doubtnut.com/l/_84uVQOq8jqv0
https://dl.doubtnut.com/l/_GzGXqb6fHZrW
https://dl.doubtnut.com/l/_ZtVOhb2vg4QL
https://dl.doubtnut.com/l/_0Ponxhff7j1a
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281. The common tangent to the parabola y? = 4ax and 2% = 4ayis

° Watch Video Solution

282.Tangents are drawn from the origin to the curve y = sin x . Prove that

their points of contact lie on the curve z?y? = (:n2 — y2).

° Watch Video Solution

283. Show that — + % = 1 touches the curve y = be ~%/® at the point,
a

where the curve crosses the y-axis.

° Watch Video Solution

284. Show that the line zcosa + ysina + p touches the ellipse

2 2

z—2+z—2=1ifa2cos

2a = bWsin®a = p® and the point of contact is


https://dl.doubtnut.com/l/_0Ponxhff7j1a
https://dl.doubtnut.com/l/_gUkrU14SoW6P
https://dl.doubtnut.com/l/_oOGZLs0dwaxm
https://dl.doubtnut.com/l/_1c6Kuxr6pPtg
https://dl.doubtnut.com/l/_tEkhExuXXcuc

<a2 cosa) (bzsina>
p )’ p )

° Watch Video Solution

285. If the straight line xcosa + ysina = p touches the curve
m-+n

™y =am" ", prove that

P m™ 0" = (m +n)" " "a™ " cos™ asin” a

° Watch Video Solution

286. Find the points on the curve y = 3z> — 92 4+ 8 at which the

tangents are equally inclined to the axes.

° Watch Video Solution

287.The equation of the tangents at(2,3) on the curve y2 =az® + bis y=

4x-5. Find the values of 'a' and 'b'

° Watch Video Solution



https://dl.doubtnut.com/l/_tEkhExuXXcuc
https://dl.doubtnut.com/l/_qEx1D6QWzBNG
https://dl.doubtnut.com/l/_6UujY7w4XXId
https://dl.doubtnut.com/l/_ayc93ANCSlP0

288. A circular disc of radius 3cm is being heated. Due to expansion, its
. m . C .
radius increases at the rate of 0.05¢c—. Find the rate at which its area is
s

increasing when radius is 3.2cm.

° Watch Video Solution

289. The radius of a sphere shrinks from 10 to 9.8 cm. Find approximately

the decrease in its volume.

° Watch Video Solution

290. If the error committed in measuring the radius of a circle is 0.01 %,

find the corresponding error in calculating the area.

° Watch Video Solution



https://dl.doubtnut.com/l/_ayc93ANCSlP0
https://dl.doubtnut.com/l/_zTAPLqzIDxkI
https://dl.doubtnut.com/l/_EoCiIdfYgGTs
https://dl.doubtnut.com/l/_x5PUuKgzk5Th

291. The area S of a triangle is calculated by measuring b,c and A. If the be
an error AA in the measurement of A, show that the relative error in

AS
area is given byT =cot A. AA

° Watch Video Solution

292. The presure 'p' and volume 'v' of a gas are connected by the relation

1
pv1 = constant. Find the percentage error in 'p' corresponding to

1 .
decrease of 3 % in V.

° Watch Video Solution

ogzr

1
293. Show that the function given by f(z) = has maximum at

r = €

° Watch Video Solution



https://dl.doubtnut.com/l/_uvRpCl9HVyu5
https://dl.doubtnut.com/l/_eyns5bPdZd8u
https://dl.doubtnut.com/l/_loIPWbKrsEm5

294.The sum of the perimeter of a circle and square is k, where k is some

constant. Prove that the sum of their areas is least when the side of

square is double the radius of the circle.

° Watch Video Solution

295. Find the points at which the function f given by
f(z) = (z — 2)*(z + 1)* has local maxima.

° Watch Video Solution

296. Find the points at which the function f given by

f(z) = (& — 2)*(z + 1)* has local minima.

° Watch Video Solution



https://dl.doubtnut.com/l/_wVQ9J7cA6PQg
https://dl.doubtnut.com/l/_ToKVmrIIWGLT
https://dl.doubtnut.com/l/_w9q1pQwFVmAa

297. Find the points at which the function f given by

f(z) = (& — 2)*(z + 1)* has point of inflexion.

° Watch Video Solution

298. Show that sin? 6 cos? fattains a maximum when 6 = tan ~* <£)
q

° Watch Video Solution

299. Which fraction exceeds its pth power by the greatest possible

number?

° Watch Video Solution

300. If the sum of the lengths of hypotenuse and a side of a right-angled
triangle is given. Show that the area is maximum, when the angle

between then is 60°


https://dl.doubtnut.com/l/_6ZoBLLKbvCNL
https://dl.doubtnut.com/l/_vc4FMjSylgql
https://dl.doubtnut.com/l/_mzhLsuSUAEjt
https://dl.doubtnut.com/l/_BbQ9RJTslXwS

° Watch Video Solution

301. Divide 4 into two positive numbers such that the sum of the square

of one and cube of the other is a minimum.

° Watch Video Solution

302. A cylinderical can is to be made to hold 1 litre of oil. Find the

dimensions which will minimize the cost of the metal to make the can.

° Watch Video Solution

303. Find the shortest distance of the point (0, c) from the parabola

y:x2where0§c§5

° Watch Video Solution



https://dl.doubtnut.com/l/_BbQ9RJTslXwS
https://dl.doubtnut.com/l/_jRDuL1iu9x6h
https://dl.doubtnut.com/l/_pDzSAybq7u1f
https://dl.doubtnut.com/l/_Com7XpbGMbyY

304. A beam of length'l' is suported at one end. If W is the uniform load
per unit length, the bending moment M at a distance 'x' from the end is

, 1 1
given by M = —lx — —

5 5 Wz? Find the point on the beam at which the

bending moment has maximum value.

° Watch Video Solution

305. Show that the altitude of the right circular cone of maximum volume

that can be inscribed in a sphere of radius r is 4%.

° Watch Video Solution

306. Find the maximum area of an isosceles triangle inscribed in the

2 2
ellipse — + w o 1 with its vertex at one end of the major axis.
a

o Watch Video Solution



https://dl.doubtnut.com/l/_9mZ6ELZ29Osj
https://dl.doubtnut.com/l/_8V2wAIoyshOm
https://dl.doubtnut.com/l/_CqtJJciWsm8i

307. Find the area of the greatest rectangle that can be inscribed in an

2 2
elllpse — + 322 =1

o Watch Video Solution

308. A windows of fixed perimeter (including the base of the arc) is in the
form of a rectangle surmounted by a semi- circle. The semi- circular
portion is fitted with coloured glass while the rectangular portion is
fitted with clear glass.

The clear glass transmits three times as much light per square metre as
the coloured glass does. what is the ratio of the sides of the rectangle so

that the window transmits the maximum light?

o Watch Video Solution

309. The radius of a spherical soap bubble is increasing at the rate of 0.2
cm/s. Find the rate of change of its (ii) surface area, when the radius is 4

am.


https://dl.doubtnut.com/l/_fNLU1FjY1qXW
https://dl.doubtnut.com/l/_bdjoK63d1SLI
https://dl.doubtnut.com/l/_Qgb0HBhi7Ql8

° Watch Video Solution

310. Is the function f(z) = z2, énR increasing?

° Watch Video Solution

311. The function f(z) = x> — 6z + 9 is increasing for x > 3

° Watch Video Solution

312. Find the slope of the tangent to the curve y = 3z — 4z at the

point, whose x-co-ordinats is 2.

° Watch Video Solution

313. Find the equation of the tangent to the curve y = 3z%at(1, 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_Qgb0HBhi7Ql8
https://dl.doubtnut.com/l/_vKpSyylTAlW6
https://dl.doubtnut.com/l/_7f6wyV5psEwR
https://dl.doubtnut.com/l/_MAtRSI0Cz3N2
https://dl.doubtnut.com/l/_n9i35T2sCq6G

314. The function f(z) = z*, 2 € R has no maximum value.

° Watch Video Solution

315. Find the absolute minimum value of y = 22 -3z €0 <z <2

° Watch Video Solution

316. What are the maximum and minimum values, if any, of

f(z) =z,z € (0,1)?

° Watch Video Solution

317. Prove that % has minimum value at x =—
e

° Watch Video Solution



https://dl.doubtnut.com/l/_n9i35T2sCq6G
https://dl.doubtnut.com/l/_FuzrU2T3W1FK
https://dl.doubtnut.com/l/_ZPriqOiUKjhJ
https://dl.doubtnut.com/l/_GccLDVtmpiyh
https://dl.doubtnut.com/l/_TDEKM3ze2Nxw
https://dl.doubtnut.com/l/_yE1zt8ikzJaC

318. Find two positive numbers whose product is 49 and their sum is

minimum.

° Watch Video Solution

1. Find the rate of change of the area of a circle with respect to its radius

'r when r=2 cm.

° Watch Video Solution

2. Find the rate of change of the area of a circle with respect to its radius

'r when r=2 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_yE1zt8ikzJaC
https://dl.doubtnut.com/l/_mkOG8pyogjfn
https://dl.doubtnut.com/l/_D2FqzhDPx3rA

3. An edge of a variable cube is increasing at the rate of 3 cm/s. How fast

is the volume of the cube increasing when the edge is 10 cm long?

° Watch Video Solution

4. The radius of a soap-bubble is increasing at the rate of 0.2cm/s. Find

the rate of increase of its volume when the radius is 5 cm.

° Watch Video Solution

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

rate of increase of its circumference ?

° Watch Video Solution

6. The radius of a circle is increasing uniformly at the rate of 4 cm per

second. Find the rate at which the area of the circle is increasing when


https://dl.doubtnut.com/l/_lGtEKsK5k325
https://dl.doubtnut.com/l/_pWR9xE1Wa0oW
https://dl.doubtnut.com/l/_V7Vt34G9OHbS
https://dl.doubtnut.com/l/_jmrjQoPUwxk6

the radius is 8 cm.

° Watch Video Solution

7. If the area of a circle increases uniformly, then show that the rate of

increment of its circumference is inversely proportional to its radius.

° Watch Video Solution

8. The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find
the rate at which the area of the circle is increasing when the radius is 10

cam.

° Watch Video Solution

1 m
9.The radius of an air bubble is increasing at the rate of 265 At what

rate is the volume of the bubble increasing when the radius is 1 cm?

° Watch Video Solution



https://dl.doubtnut.com/l/_jmrjQoPUwxk6
https://dl.doubtnut.com/l/_u8GvWVjI51Te
https://dl.doubtnut.com/l/_juKQuVlcmnYx
https://dl.doubtnut.com/l/_RRSDH2DVf7LJ

10. The radius of spherical balloon is increasing at the rate 5 cm per
second. At what rate is the surface of the balloon increasing, when the

radius is 10 cm?

° Watch Video Solution

1. The radius of a spherical soap bubble is increasing at the rate of

0.3cm/s. Find the rate of change of its: Volume when the radius is 8 cm.

° Watch Video Solution

12. A balloon, which always remains spherical, has a variable diameter

3
5(2x + 1). Find the rate of change of its volume with respect to x.

° Watch Video Solution



https://dl.doubtnut.com/l/_RRSDH2DVf7LJ
https://dl.doubtnut.com/l/_2qQgQKsbORGh
https://dl.doubtnut.com/l/_Hx7EBEcgw9TV
https://dl.doubtnut.com/l/_81I8hQCm4EEo

13. A balloon, which always remains spherical on inflation, is being inflated
by pumping in 900cm>0f gas per sec. Find the rate at which the radius of

the balloon increases when the radius is 15 cm.

° Watch Video Solution

14. The volume of a cube is increasing at the rate of 9 cm® /sec. How fast

is surface area increasing when the length of an edge is 10 cm ?

° Watch Video Solution

3

m
15. The volume of a cube is increasing at the rate of 8c——. How fast is
s

the surface area increasing when the length of an edge is 12 cm?

° Watch Video Solution



https://dl.doubtnut.com/l/_lIMqVLyXO6Pe
https://dl.doubtnut.com/l/_1vjMcTOJRIwB
https://dl.doubtnut.com/l/_oQaz4w6GCZXr

16. The volume of a cube is increasing at the rate of 7 cubic metre per
second. How fast is the surface area increasing when the length of an

edge is 24 cm?

° Watch Video Solution

4
17. A particle moves along the curve y = §x3 + 5. Find the points on the

curve at which the y-coordinate changes as fast as the x-coordinate.

° Watch Video Solution

18. A particle move along the curve 6y = > + 2. Find the points on the

crve at which the y-coordinate is changing 8 times as fast as x-coordinate.

° Watch Video Solution



https://dl.doubtnut.com/l/_1hG2pa3mujV2
https://dl.doubtnut.com/l/_RpyPKoyN0m2A
https://dl.doubtnut.com/l/_41f2QNDqppfr

19. The radius of a cylinder increases at the rate of 1 cm/s and its height
decreases at the rate of 1 cm/s. Find the rate of change of its volume
when the radius is 5 cm and the height is 15 cm. If the volume should not
change even when the radius and height are changed, what is the

relation between the radius and height?

o Watch Video Solution

20. The contentment obtained after eating X-units of a new dish at a trial
function is given by the function f(z) = 2® + 6z + 5z + 4. If the
marginal contentment is defined as the rate of change f(X) with respect
to the number of units consumed at an instant, then find the marginal

contentment when three units of dish are consumed.

o Watch Video Solution

21. The cost function of a firm is given by:

1
C(z) = 300z — 1022 + §x3 where 'x' is the output. If the marginal cost


https://dl.doubtnut.com/l/_UwxXZbVOAlhd
https://dl.doubtnut.com/l/_9aySMGtwiEi6
https://dl.doubtnut.com/l/_A4Ilmn3NskuT

is defined as the rate of change of C(x) with respect to 'x, then find the

the marginal cost when 5 units are produced.

° Watch Video Solution

22. The total cost C(x) associated with product of 'x' units of an item is
given by: C(z) = 0.005z> — 0.02z% + 30z + 500. Find the marginal cost

when 3 units are produced.

° Watch Video Solution

23. The total revenue in rupees received form the sale of 'x' units of a
product is givne by : R(z) = 7z + 50z + 119. Find the marginal

revenue when 10 units of the product are sold.

° Watch Video Solution



https://dl.doubtnut.com/l/_A4Ilmn3NskuT
https://dl.doubtnut.com/l/_uqXJ990ZHfzx
https://dl.doubtnut.com/l/_saA3jhAMadHK

24.Total revenue from the sale of 'x' units of the product is given by:

2
R(x) = 40 + 40z — % Find the marginal revenue when x = 6 and

interpret it.

° Watch Video Solution

25. A man 160 cm tall, walks away from a source of light situated at the
top of a pole 6 m high, at the rate of 1.Im/sec. How fast is the length of

his shadow increasing when he is 1 m away from the pole ?

° Watch Video Solution

m
h
lamp post which is 6m high. Find the rate at which the length of his

26. A man of height 2m walks at a uniform speed of 5k— away from a

shadow increases.

° Watch Video Solution



https://dl.doubtnut.com/l/_yl2YmbrbBJx7
https://dl.doubtnut.com/l/_FcCCiSpEcSrQ
https://dl.doubtnut.com/l/_6cQoaTWju84W
https://dl.doubtnut.com/l/_nWXCEV3y4i8K

27. The side of a square sheet is increasing at 3 cm per minute. At what

rate is the area increasing when the side is 10 cm long?

o Watch Video Solution

28.The side of a square is increasing at the rate of 0.2 cm/s. Find the rate

of increase of te perimeter of the square.

o Watch Video Solution

29. The length 'x' of a rectnagle is decreasing at the rate of 3cm/m and
thw width 'y' is increasing at the rate of 2 cm/m. Find the rates of change

of: the perimeter

o Watch Video Solution

30. The length 'x' of rectangle is decreasing at the rate of 2 cm/min and

width 'y" is increasing at the rate of 3 cm/min. When z = 8 and y = 6 cm,


https://dl.doubtnut.com/l/_nWXCEV3y4i8K
https://dl.doubtnut.com/l/_28DaCrMzNfTX
https://dl.doubtnut.com/l/_O7w2BI84Tuod
https://dl.doubtnut.com/l/_nOV1b6JCCRSk

find the rate of change of the area of rectangle

° Watch Video Solution

31. An edge of a variable cube is increasing at the rate of 3 cm second.
How fast is the volume of the cube increasing when the edge is 10 cm

long?

° Watch Video Solution

32. Water is dripping out form a conical funnel at the uniform rate of
2cm3/3 through a tiny hole at the vertex at the bottom. When the slant
height of the water is 5 cm, find the rate of decrease of the slant height

of the water.

° Watch Video Solution



https://dl.doubtnut.com/l/_nOV1b6JCCRSk
https://dl.doubtnut.com/l/_TYaBdEQBPsVM
https://dl.doubtnut.com/l/_IPUsna84jgoG

33. An inverted conical vessel whose height is 10 cm and the radisu of
whse base is 5 cm is being filled with water at the uniform rate of 1.5 cu
cm/m. Find the rate at which the level of water in the vessel is rising when

the depth is 4 cm.

° Watch Video Solution

34. A ladder 5 m long is leaning against a wall. The bottom of the ladder
is pulled along the ground, away from the wall, at the rate of 2cm/s. How
fast is its height on the wall decreasing when the foot of the ladder is 4

m away from the wall ?

° Watch Video Solution

35. The radius of a circular soap bubble is increasing at the rate of 0.2

cm/s. Find the rate of change of its: Volume when the radius is 4 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_a5KATKQHy0Nq
https://dl.doubtnut.com/l/_nnz5DyKk113r
https://dl.doubtnut.com/l/_KvxgRQzZfO1s

36. The radius of a circular soap bubble is increasing at the rate of 0.2

cm/s. Find the rate of change of its: Surface area when the radius is 4 cm.

° Watch Video Solution

37.1n a competition, a brave child tries to inflate a huge spherical balloon
bearing slogans against child labour at the rate of 900 cubic centimeter
of gas per second. Find the rate at which the radius of the balloon is
increasing when its radius is 15 cm. Also write any three value/life skill

reflected in this question.

° Watch Video Solution

38. Water is running into a conical vessel, 15 cm deep and 5 cm in radius,
at the rate of 0.1 cm?/sec . When the water is 6 cm deep, find at what rate

is the water level rising?

° Watch Video Solution



https://dl.doubtnut.com/l/_1p1jAHVp3eO1
https://dl.doubtnut.com/l/_8ocZjwOV1cD1
https://dl.doubtnut.com/l/_2HfiYpdzSWUU

39. Water is running into a conical vessel, 15 cm deep and 5 cm in radius,
at the rate of 0.1 cm?/sec . When the water is 6 cm deep, find at what rate

is the water level rising?

° Watch Video Solution

40. Water is running into a conical vessel, 15 cm deep and 5 cm in radius,
at the rate of 0.1 cm?/sec . When the water is 6 cm deep, find at what rate

is the water level rising?

° Watch Video Solution

41. Show that the following functions are strictly increasing on R: f(x) = 3x

+17

° Watch Video Solution



https://dl.doubtnut.com/l/_qiah0qOwsANL
https://dl.doubtnut.com/l/_wilZg7eLj3rz
https://dl.doubtnut.com/l/_CO7K6mNNhrhN

42. Show that the following functions are strictly increasing on R :

f(z) = €

° Watch Video Solution

43. Show that the following functions are strictly increasing on R:

flz) = e

° Watch Video Solution

44, Without using the dervative, show that f(x) = || is strictly increasing in

(0, o0)

° Watch Video Solution

45. Without using the dervative, show that f(x) = || is strictly decreasing

in (— 00, 0)

| e |


https://dl.doubtnut.com/l/_XFmFs4AGZZux
https://dl.doubtnut.com/l/_VUIDXlM6meeM
https://dl.doubtnut.com/l/_gAMD1oskp0uk
https://dl.doubtnut.com/l/_JFHOvYFGT37e

| & Watch Video Solution I

46. Show that the function f given by, f(z) = 2 — 32%> + 4z, 2z € R is

increasing on R.

o Watch Video Solution

47. Show that the function f(z) = x> — 62> 4+ 15z +4 is strictly

increasing in R.

o Watch Video Solution

48.Prove that : f(z) = z? is a decreasing function for x < 0, where x € R

o Watch Video Solution

3
49. Prove that f(z) = . + 7is strictly decreasing forz € R — {0}.

s I


https://dl.doubtnut.com/l/_JFHOvYFGT37e
https://dl.doubtnut.com/l/_Ov1eI7xSyjYa
https://dl.doubtnut.com/l/_wiKn6tt0l3ZO
https://dl.doubtnut.com/l/_BnWM0A3cbKhi
https://dl.doubtnut.com/l/_4DMMVBXtuOeV

| ¥ Vvatch Video Solution |

50. Prove that the function given by f(z) = z* — 322 4+ 3z — 100 is

increasing in R.

o Watch Video Solution

51. Prove that f(z) = 4x® — 622 + 3z + 12 is strictly increasing function
y g

on R.

o Watch Video Solution

52.f(x) = cos x is strictly decreasing in (0, )

o Watch Video Solution

53.f(x) = cos x is strictly increasing in (7, 27)

| o Wikl .\ dan C Al iklmn



https://dl.doubtnut.com/l/_4DMMVBXtuOeV
https://dl.doubtnut.com/l/_lodrdJvVeXMa
https://dl.doubtnut.com/l/_PgWI78V8mpt7
https://dl.doubtnut.com/l/_DkWe1WmGkabE
https://dl.doubtnut.com/l/_rzPSKzmro7ae
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54.f(x) = cos x is neither increasing nor decreasing in (0, 27)

o Watch Video Solution

55.f(x) = sin x is a strictly increasing in (O, —)

o Watch Video Solution

56. f(x) = sin x is a strictly decreasing in (%, 7r)

o Watch Video Solution

57. Show that the function given by f(z) = sinz is neither increasing

nor decreasing in (0, 7).

o Watch Video Solution



https://dl.doubtnut.com/l/_rzPSKzmro7ae
https://dl.doubtnut.com/l/_H9oZas4j4xjl
https://dl.doubtnut.com/l/_zDf7H0m5x41g
https://dl.doubtnut.com/l/_jfN6mc2Uhfwa
https://dl.doubtnut.com/l/_K5IVvcFXxU4G

58. Prove that f(z) = 2sinz + 1is an increasing function on [O, %]

° Watch Video Solution

59. f(z) = tan '(sinz + cosz) is strictly decreasing function on
(72)
4’ 2

° Watch Video Solution

60. Prove that the logarithmic function is increasing on (0, co).

° Watch Video Solution

61. Prove that the function f given by f(x) = log sin x is strictly increasing

7r 7r
on (0, 5) and strictly decreasing on (5, 71').

° Watch Video Solution



https://dl.doubtnut.com/l/_T3JYmRGkVFCb
https://dl.doubtnut.com/l/_1RPRiUA93b1e
https://dl.doubtnut.com/l/_0jJWGhGiVkBp
https://dl.doubtnut.com/l/_D4sYy34Dt2v8
https://dl.doubtnut.com/l/_mz3gMgz3BuBZ

62. Prove that f(z) = logcosz is strictly decreasing on (O, %) and

s
strictly increasing on (E’ 7r)

° Watch Video Solution

63. Find the intervals in which the following functions are increasing:

z° — 3z

° Watch Video Solution

64. Find the intervals in which the following functions are strictly

increasing : f(z) = 10 — 6z — 2z

° Watch Video Solution

65. Find the intervals in which the functions: f(z) = z* 4 22® — lis

strictly increasing and decreasing

s l


https://dl.doubtnut.com/l/_mz3gMgz3BuBZ
https://dl.doubtnut.com/l/_mfJJURF5c3ae
https://dl.doubtnut.com/l/_o2uIKktyPp9P
https://dl.doubtnut.com/l/_iruWovYVTrAG

| ¥ Vvatch Video Solution |

66. Find the intervals in which the function

f(x) = 30 — 24z + 15z — 22° is strictly decreasing.

o Watch Video Solution

67. Find the values of 'a for which the function : f(z) = z® — 2ax + 6 is

increasing when x > 0

o Watch Video Solution

68. Find the value of 'a' for which f(x) = sinx - ax + b is decreasing function

on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_iruWovYVTrAG
https://dl.doubtnut.com/l/_mttxLqol0dMZ
https://dl.doubtnut.com/l/_mDhwBUjfKXV3
https://dl.doubtnut.com/l/_Wo6qkBX6qmH5

69. Find the values of x for which y = [z(z — 2)]* is an increasing

function.

° Watch Video Solution

70. Prove that f(x) = ax + b, where 'a and b' are constants and a> O is a
strictly increasing function for all real values of x, without using the

derivative.

° Watch Video Solution

71. Determine for which values of x, the following function are increasing
or decreasing:

f(z) = — 322+ 12z + 8

° Watch Video Solution



https://dl.doubtnut.com/l/_NfkfaWVE9r0h
https://dl.doubtnut.com/l/_sE5xpEG4GGVp
https://dl.doubtnut.com/l/_5D2rjZxxP7Oj

72. Determine for which values of x, the following function are increasing
or decreasing:

flz) = 2® — 122

° Watch Video Solution

73. Determine for which values of x, the following function are increasing
or decreasing:

f(z) = 22° — 24z + 107

° Watch Video Solution

74. Find the intervals in which the following functions are strictly
increasing or strictly decreasing

zt — 222

° Watch Video Solution



https://dl.doubtnut.com/l/_6DCyk8tXgyXP
https://dl.doubtnut.com/l/_5ZqSyIhLiGRx
https://dl.doubtnut.com/l/_jBCX0QyxvAGi
https://dl.doubtnut.com/l/_auZFvh77AZMJ

75. Determine for which values of x, the following function are increasing
or decreasing:

f(a:):a:?’%—x—lg,w;«éo

° Watch Video Solution

76. For what value of 'xX' are the following funtions increasing or

1
decreasing? y = x + P #£0

° Watch Video Solution

77. For what value of 'xX' are the following funtions increasing or

decreasing? y = 523/% — 32°/2,2 > 0

° Watch Video Solution

78. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.


https://dl.doubtnut.com/l/_auZFvh77AZMJ
https://dl.doubtnut.com/l/_JAMXqrkkhFsw
https://dl.doubtnut.com/l/_8KUXLftJvkw0
https://dl.doubtnut.com/l/_3oSopoydKx5W

f(x) =2+ 22 -5

° Watch Video Solution

79. Find the interval in which the function f(z) = 10 — 6z — 2z is

strictly increasing and strictly decreasing.

° Watch Video Solution

80. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) =6 — 9z — z?

° Watch Video Solution

81. Determine the intervals in which the following functions

flz) = 2 — 4x + 6 are strictly increasing or strictly decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_3oSopoydKx5W
https://dl.doubtnut.com/l/_RoNYvgdV70zD
https://dl.doubtnut.com/l/_BbklydJk2Aqf
https://dl.doubtnut.com/l/_9YRPfU6S3HGT

82. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.

1 2 )
f(z) = Zm4 + gazg — 5:102 — 6z + 7

° Watch Video Solution

83. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = 20 — 9z + 62% — 23

° Watch Video Solution

84. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = 223 — 1522 + 362 + 17

° Watch Video Solution



https://dl.doubtnut.com/l/_9YRPfU6S3HGT
https://dl.doubtnut.com/l/_aThtM6vrJTIB
https://dl.doubtnut.com/l/_WzBTDIGOepAX
https://dl.doubtnut.com/l/_J5v1uKkuCExa

85. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = 22% — 92% + 122 + 15

° Watch Video Solution

86. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = 22% — 32 — 36z + 7

° Watch Video Solution

87. Find the intervals in which the following functions are strictly
increasing or strictly decreasing

2 — 622 + 9z + 15

° Watch Video Solution



https://dl.doubtnut.com/l/_NrWJHCVSNVJO
https://dl.doubtnut.com/l/_SpM4XTQlShl9
https://dl.doubtnut.com/l/_IlcQYKFS2SaV
https://dl.doubtnut.com/l/_pKF0JrdqhA3j

88. Find the intervals in which the following functions are strictly
increasing or strictly decreasing

4z% — 622 — 722 + 30

° Watch Video Solution

89. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

flz) =223 — 122> + 182 + 5

° Watch Video Solution

90. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.

B 422 + 1
- T

f(z)

° Watch Video Solution



https://dl.doubtnut.com/l/_pKF0JrdqhA3j
https://dl.doubtnut.com/l/_mTozdLQ7MJMu
https://dl.doubtnut.com/l/_ZwQEAiYsr6rQ

91. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

flz) = — 223 — 922 — 122 + 1

° Watch Video Solution

92. Determine the intervals in which the following functions are strictly

increasing or striclty decreasing.

f(ar: = (z —1)(z —2)°

° Watch Video Solution

93. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

3, 4, o, 36
f(m)—l—om—gx — 3z +?m+11

° Watch Video Solution



https://dl.doubtnut.com/l/_Oy2eaU3QGjEd
https://dl.doubtnut.com/l/_mfdP4GaWlopM
https://dl.doubtnut.com/l/_WXr6BM0Jlesx
https://dl.doubtnut.com/l/_N6LfQeaZg6Fx

94. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = z* — 423 + 42> + 15

° Watch Video Solution

95. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = (z +1)°(z - 3)°

° Watch Video Solution

96. Determine the intervals in which the following functions are strictly
increasing or striclty decreasing.

f(z) = z® + 6x2

° Watch Video Solution



https://dl.doubtnut.com/l/_N6LfQeaZg6Fx
https://dl.doubtnut.com/l/_wQRSE3QS52tz
https://dl.doubtnut.com/l/_6VkOZVKcfHTp

97. On which of the following intervals is the function 'f' given by

f(z) = 2'% 4 sinz — 1 strictly increasing?

A (-1,)

B. (0,)
(3.7
0.0.5)

Answer:

° Watch Video Solution

98. Find the intervals in which f(x) = sin x - cos x, where 0 < z < 2m, is

strictly increasing or decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_vpdlMG1efNnm
https://dl.doubtnut.com/l/_hpDSlqh8wTuj

99. Find the intervals in which the function given by
f(z) =sinz + cosz, 0 < x < 2w is strictly increasing and strictly

decreasing.

° Watch Video Solution

100. Find the intervals in which the function 'f' given by:

f(z) = sinz — cosz, 0 < x < 27 is strictly increasing or decreasing.

° Watch Video Solution

101. Find the intervals in which the function

f(z) = 22% — 92% + 12z + 29 is monotonic increasing

° Watch Video Solution



https://dl.doubtnut.com/l/_qsO3liTYWK5M
https://dl.doubtnut.com/l/_LNjrg7Xaw2N4
https://dl.doubtnut.com/l/_M6IUsuWsETKV

102. Find the intervals in which the function

f(z) = 22% — 92° + 12z + 29 is monoonic decreasing.

° Watch Video Solution

103. Find the intervals in which the function given by f(z) = sin3z, x in [

7r
0, 5] is increasing.

° Watch Video Solution

104. Find the intervals in which the function given by f(z) = sin3z, x in [

7r
0, 5] is decreasing.

° Watch Video Solution

105. Which of the following functions are strictly decreasing on (0, g) ?

A. cos X


https://dl.doubtnut.com/l/_4TiPFE4lgT7S
https://dl.doubtnut.com/l/_nh8I419LFCGm
https://dl.doubtnut.com/l/_u4KKbSeeonhd
https://dl.doubtnut.com/l/_tTfpIgTDebZb

B. cos 2 x

C. cos 3x

D. tan x

Answer:

° Watch Video Solution

2
106.If y = 4z — —, when X' denotes the number of hours worked and y

2
denotes the amount (in Rs) earned. Then find the value of 'x' (in interval)

for which the income remains increasing ? Explain the importance of

earning in life?

° Watch Video Solution

107.1f x> - 1, show that %-Iog(Hx) + 9 is an increasing function of
+x

I ° Watch Video Solution


https://dl.doubtnut.com/l/_tTfpIgTDebZb
https://dl.doubtnut.com/l/_obccGhW398j2
https://dl.doubtnut.com/l/_O8CC3QMY2vY9

108. Find the slopes of the tangents to the following curves:

y = 3zlate =1

o Watch Video Solution

3

109. Find the slope of the tangent to the curvey = z° — z atx = 2

o Watch Video Solution

110. Find the slope of the tangent to the curve y = 3z* — 4z at x=4.

o Watch Video Solution

111. Find the slope of the tangent to the curve y = 3z* — 4z at x=4.

o Watch Video Solution



https://dl.doubtnut.com/l/_O8CC3QMY2vY9
https://dl.doubtnut.com/l/_fgaXGqhEPU8Z
https://dl.doubtnut.com/l/_zYYWmLTHvvOi
https://dl.doubtnut.com/l/_VElBnbKabYV0
https://dl.doubtnut.com/l/_LyYSp65qIQ1c

2

112. Find the slope of the tangent to the curve y =

° Watch Video Solution

113. Find the slope of the tangent to the curve y = 2* — 3z + 2 at the

point whose x-coordinate is 3.

° Watch Video Solution

114. Find the slope of the tangent to the curve y = 2® — 2% 4+ 1 at the

point whose x-coordinate is 2 .

° Watch Video Solution

115. Find the slope of the tangent to the curve: y = 3z? — 6z at the point

on it, whose x-co-ordinate is 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_CiyMvl8Sulr9
https://dl.doubtnut.com/l/_GQJvVRGVNcyB
https://dl.doubtnut.com/l/_z11SYbR66xOm
https://dl.doubtnut.com/l/_mkuiAhgeFN30

116. Find the slope of the tangent to the curve: y = x> — 2z + 8 at the

point (1,7).

° Watch Video Solution

117. Find the slope of the normal to the curve: y = 2% — 1at(1, 1)

° Watch Video Solution

118. Find the slope of the tangent to the curve y = 23 — z? + 1 at the

point whose x-coordinate is 2 .

° Watch Video Solution

119. Find the slope of the tangent to the curve:

Yy = tan® z + seczatr = 1

s l


https://dl.doubtnut.com/l/_mkuiAhgeFN30
https://dl.doubtnut.com/l/_aR0GuqnsEPWe
https://dl.doubtnut.com/l/_7HUgcd6uV7ky
https://dl.doubtnut.com/l/_W1NFVu8tjqMD
https://dl.doubtnut.com/l/_NWzmxdXWbV24

| ¥ Watch Video Solution

120. Find the slope of the tangent to the curve:
. T
z = a(f — sinf),y = a(1l — cosB)atd = 3
o Watch Video Solution
121. Find the slope of the tangent to the curve:
. 2 ™
x =1—asinf,y = bcos” fatd = D)
o Watch Video Solution
122. Find the slope of the tangent to the curve:

_ 3 i3 _ T
x = acos’ 0,y = asin’ fatld = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_NWzmxdXWbV24
https://dl.doubtnut.com/l/_89xIsHL9S39y
https://dl.doubtnut.com/l/_3tKOWhPo1gHz
https://dl.doubtnut.com/l/_am2ZAGFZvzn1

123. Find the -equations of the tangent line to the curve:

y = 2z% 4 3y® = 5 at the point (1,)

° Watch Video Solution

124. Find the equations of the tangent line to the curve: y = 2* — 3z + 5

at the point (2,7)

° Watch Video Solution

125. Find the equations of the tangent line to the curve:

Yy = sinzatr =

N

° Watch Video Solution

126. Find the equations of the tangent line to the curve:

T
y:COt2$—2cot$—|—2at$ =7

| e |


https://dl.doubtnut.com/l/_DJd6nNeF8M6X
https://dl.doubtnut.com/l/_mzJoxfRKCkYz
https://dl.doubtnut.com/l/_H5XQRAUzOqGD
https://dl.doubtnut.com/l/_CE8mYYrK79ai

| & Watch Video Solution I

127. Find the equations of the tangent line to the curve:

Yy = sec’ z — tan® zatz = 3

° Watch Video Solution

128. Find the equations of the tangent and normal lines to the following

curves: y = z2at(0, 0)

° Watch Video Solution

129. Find the equations of the tangent and normal lines to the following

curves: y = zat(1, 2)

° Watch Video Solution



https://dl.doubtnut.com/l/_CE8mYYrK79ai
https://dl.doubtnut.com/l/_R0c33cZmtZLK
https://dl.doubtnut.com/l/_G09BSnE7ZHqg
https://dl.doubtnut.com/l/_onV9awnNKYsD

130. Find the equations of the tangents and normal lines to the

y = 2z? — 3z — lat(1, — 2)

° Watch Video Solution

131. Find the equations of the tangent and normal to the curve

2
3

z5 +ys = 2at(1,1).

° Watch Video Solution

132. Find the equations of the tangents and normal lines to the

y = z* — 623 4 132 — 10z + 5at(1, 3)

° Watch Video Solution

133. Find the equations of the tangent to the given curves at the

indicated points: y = z* — 623 _ 1322 — 10z + 5at (0, 5)

| e |


https://dl.doubtnut.com/l/_SGJr71SuyYyg
https://dl.doubtnut.com/l/_ieAHnEnpGy8g
https://dl.doubtnut.com/l/_cGOqGs6ZiFNS
https://dl.doubtnut.com/l/_3LvQ7S5dWn4C

| & Watch Video Solution

134. Find the equations of the tangent to the given curves at the

™
indicated points: x = cost,y = sintatt = 7

o Watch Video Solution

135. Find the equation of the tangent

T
z = acos®0, y = asin®fatld = 1

to the curve

o Watch Video Solution

136. The slope of the normal to the curve y = 2z% + 3sinz atz = Ois:

o Watch Video Solution



https://dl.doubtnut.com/l/_3LvQ7S5dWn4C
https://dl.doubtnut.com/l/_RaB96XGNxJP7
https://dl.doubtnut.com/l/_vkEyeN6Btw4o
https://dl.doubtnut.com/l/_P1Cb4Vnzoq3m

137. Find the equations of the tangent and normal lines to the following

curves: y(z — 2)(z — 3) — ¢ + 7 = 0 at the point, where it meets x=axis.

° Watch Video Solution

138. Find the equation of the tangent and normal to the given curve at

the indicated points :

— sinz atx = T
v= T2
° Watch Video Solution

139. Find the equations of the tangent and normal lines to the following

1+sinzx
curves: y =

atr = —
Ccos T 4

° Watch Video Solution



https://dl.doubtnut.com/l/_Ozo6yY3x27YF
https://dl.doubtnut.com/l/_YdDX6Aka2FSL
https://dl.doubtnut.com/l/_jiKmg9NuxMGy

f

140. Find the equations of the tangent to the given curves at the

™
indicated points: z = cost,y = sintatt =

4

° Watch Video Solution

141. Find the length of tangent, subtangent normal and subnormal to

y? = 4ax at (atz, 2at)

° Watch Video Solution

142. Find the equation of the tangent to the

ellipse
2 y2
= + W lat(z1y1)
o Watch Video Solution

143. Find the equations of the tangent and the normal to the curve
x

2 2
y .
- - b_2 = 1 at the point (\/ﬁa, b)



https://dl.doubtnut.com/l/_IMCmbyiuqT3K
https://dl.doubtnut.com/l/_zRodeziizgTp
https://dl.doubtnut.com/l/_3jAF4YsXdRw5
https://dl.doubtnut.com/l/_5F5g6r5Gdds5

| ° Watch Video Solution

144. Find the equation of the normal to the curve

2

ay2 = x?’at(am ,am3)

° Watch Video Solution

145. Find the equation of the tangent to the curve 2z — y = — 7, which

is parallel to the linedz —y+ 3 = 0.

° Watch Video Solution

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

parallel to the line4z — 2y + 5 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_5F5g6r5Gdds5
https://dl.doubtnut.com/l/_ohen02FcvmtS
https://dl.doubtnut.com/l/_z6qamhjFYZdj
https://dl.doubtnut.com/l/_DHuogEq7PO9j

147.Find the equation of the tangent line to the curve y = 2> — 2z + 7,

which is parallel to the line2z —y + 9 = 0.

° Watch Video Solution

148. Find the equation of the tangent line to the curve y = 2% — 2z + 7

which is perpendicular to the line 5y — 15z = 13

° Watch Video Solution

149. Find the equations of the tangents to the curve: y = z° + 2z — 4.

Which are perpendicular to linex + 14y +3=0

° Watch Video Solution

150. Find the equation of the normals to the curve y = z* + 2z + 6

which are parallel to thelinez 4+ 14y +4 =0

| e |


https://dl.doubtnut.com/l/_ilVeTk0MIK5F
https://dl.doubtnut.com/l/_UIiH52lihV8R
https://dl.doubtnut.com/l/_KWRu3KQBuIN8
https://dl.doubtnut.com/l/_iFhD6wC8G4VR

I &J Watch Video Solution

151. Find the equations of the normals to the curve: 3z? — y? = 8, which

are parallel to the linex+3y=6

° Watch Video Solution

2/3 makes

152. If the normal at any point on the curve /3 4 y2/3 =a
an angle ¢ with the x-axis, then prove that the equation of the normal is

ycos ¢ — rsin¢g = acos2¢p

° Watch Video Solution

153. Find the equation of the normal to curve z? = 4y which passes

through the point (1, 2).

° Watch Video Solution



https://dl.doubtnut.com/l/_iFhD6wC8G4VR
https://dl.doubtnut.com/l/_PeLvYIbM7M98
https://dl.doubtnut.com/l/_1brMUPGVbZNo
https://dl.doubtnut.com/l/_EpCfViIenMnk
https://dl.doubtnut.com/l/_jsn8hmWDrloF

154. Find the equation of the normal to the curve: y2 = 4z, which passes

through the point (1,2).

° Watch Video Solution

155. Find the equation of the tangent to the curve: y = z? — 2z + 9,

which is parallel to the line: 2x+y +7=0

° Watch Video Solution

156. Find the equation of tangent to the curve y = 3 — 2z? — 2z at

which tangent line is parallel to line y = 2z — 3.

° Watch Video Solution

157. Find the equation of the tangent to the curve y = /bz — 3, which is

parallel to the line 4x-2y+3=0

° Watch Video Solution



https://dl.doubtnut.com/l/_jsn8hmWDrloF
https://dl.doubtnut.com/l/_pcGHQ4xZYIIL
https://dl.doubtnut.com/l/_yOjKmU13eYYp
https://dl.doubtnut.com/l/_bJc25wDXl5OT

158. Find the equation of the tangents to the function y = 423 — 3z + 5,

which are perpendicular to the line9y + =z + 3 = 0.

° Watch Video Solution

159. Find the equation of the normals to the curve y = z* + 2z + 6

which are parallel to thelinez 4+ 14y +4 =0

° Watch Video Solution

160. Find the equations of the normal to the curve:
y = 2 4 522 — 10z + 10, where the normal is parallel to the line x - 2y +

10=0

° Watch Video Solution



https://dl.doubtnut.com/l/_bJc25wDXl5OT
https://dl.doubtnut.com/l/_frjVLwcwsrU6
https://dl.doubtnut.com/l/_spBs1VCTtoSq
https://dl.doubtnut.com/l/_QgR5SKVQzlQj

161. Find the equation of tangent to the curve given by

i3 _ 3 . _ T
x = asin’t, y = bcos” t at a point wheret = 5

° Watch Video Solution

7r
162. Find the equation of the tangent at ¢t = 1 to the curve: x =sin 3t,y =

cos 2t.

° Watch Video Solution

163. Find the point(s) on the curve: y = 322 — 12z 4+ 6 at which the

tangent is parallel to x-axis.

° Watch Video Solution

164. Find the points on the curve z% + y*> — 2z — 3 = 0 at which the

tangents are parallel to the x-axis.

| e |


https://dl.doubtnut.com/l/_d8K1NsSCkA5s
https://dl.doubtnut.com/l/_SDKq4M7c49n4
https://dl.doubtnut.com/l/_wNQfvZhkofXq
https://dl.doubtnut.com/l/_TC3MhhjDMQVP

| & Watch Video Solution I

(m2), where the slope of the

N

165. Find the point(s) on the curve: y =

. 16
tangentis 3

° Watch Video Solution

166. Find the point(s) on the curve: y = z? + 1, at w2hich the slope of the

tanget is equal to x-coordinate

° Watch Video Solution

167. Find the point(s) on the curve: y = z% + 1, at w2hich the slope of the

tanget is equal to y-coordinate

° Watch Video Solution



https://dl.doubtnut.com/l/_TC3MhhjDMQVP
https://dl.doubtnut.com/l/_qJyKXSt6pDUZ
https://dl.doubtnut.com/l/_EPvPoFExPy6T
https://dl.doubtnut.com/l/_TqdPj4VMCrSg

168. Find the point on the curve y = z3 — 11z + 5 at which the tangent

isy=z — 11

° Watch Video Solution

169. For the curve y = 423 — 22°, find all the points at which the tangent

passes through the origin.

° Watch Video Solution

170. Find the points on the following curve at which the tangents are

parallel to x-axis.y = > — 322 — 9z + 7.

° Watch Video Solution

171. At what point on the curve 22 +y* — 2 —4y+1=0 is the

tangent paralle to x-axis?

| e |


https://dl.doubtnut.com/l/_EWPKLDTpVmnQ
https://dl.doubtnut.com/l/_v7Bb7LvDXD76
https://dl.doubtnut.com/l/_b8b9but8bK7R
https://dl.doubtnut.com/l/_F9cAG5OctvD7

| & Watch Video Solution I

2 2
172. Find points on the curve T + % = lat which the tangents are
parallel to x-axis.
° Watch Video Solution
22 Y2
173. Find points on the curve e + % = 1 at which the tangents are

parallel to y-axis.

° Watch Video Solution

174. Show that the tangents to the curve y= 7z® + 11 at the points x = 2

and x =-2 are parallel.

° Watch Video Solution



https://dl.doubtnut.com/l/_F9cAG5OctvD7
https://dl.doubtnut.com/l/_rqvYRVQnxbFy
https://dl.doubtnut.com/l/_4bVyoRJAgZxB
https://dl.doubtnut.com/l/_9YiPluQQ9Jki

175. Find the equations of all lines having slope 0 which are tangent to

1

the curve Yy = m

° Watch Video Solution

176. Find the equation of all lines having slope - 1 that are tangents to

1
x—1’

x# —1

the curve y =

° Watch Video Solution

177. Find the equation of all lines having slope 2 which are tangent to the

x #+ 3.

curve y =
y T — 37

° Watch Video Solution

178. Find the point of intersection of the tangetn lines to the curve

Y= 222 at the points (1,2) and (-1,2)

| e |


https://dl.doubtnut.com/l/_zPNhKmW1eOKu
https://dl.doubtnut.com/l/_j7NjfglLxwi1
https://dl.doubtnut.com/l/_lAxKMbKCXRAF
https://dl.doubtnut.com/l/_gvU9tyKLDXK7

| & Watch Video Solution I

179. Prove that the tangents to the curve y = z? — bz + 6 at the points

(2,0) and (3,0) are at right-angles.

o Watch Video Solution

180. Find the angle of intersection of the curves: y? =4z and z? = 4y

o Watch Video Solution

181. Find the angle of intersection of the curves:

2 +yP—4dz—1=0and 2> +¢y? —2y—9=0

o Watch Video Solution



https://dl.doubtnut.com/l/_gvU9tyKLDXK7
https://dl.doubtnut.com/l/_QOQ3yoWhPcQ8
https://dl.doubtnut.com/l/_a6cipnc9RWDb
https://dl.doubtnut.com/l/_5bFebQE1mTEC

182. Show that the following curves cut each other orthogonally:

y=2° and 6y = 7 — 22

° Watch Video Solution

183. Show that the following curves cut each other orthogonally:

2>+ 4y =8 and 22 — 2° =4

° Watch Video Solution

184. If the curves: az®>+ By’ =1and a’'z?>+ B'y?> =1 intersect

orthogonally, prove that (a« — a’)B8" = (8 — 8’ )aa’

° Watch Video Solution

185. Prove that the curves 4z = 32 and 4zy = k cut at right angles if

k* = 512.

| e |


https://dl.doubtnut.com/l/_NogRHSAxHjuU
https://dl.doubtnut.com/l/_OSVzt2aZFZ6U
https://dl.doubtnut.com/l/_Vc3hr0w1jkEh
https://dl.doubtnut.com/l/_bl9F9jIVHbSj

| & Watch Video Solution I

186. Show that the curves 2z = y? and 2zy = k cut at right angles if

k? = 8.

o Watch Video Solution

187. Prove that the curves y*> = 4az and zy = ¢® cut at right angles if

& = 32q*

o Watch Video Solution

188. Show that the normal at any point 6 to the curve
x =acosf + afsinf,y = asinf — afcos @ is at a constant distance

from the origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_bl9F9jIVHbSj
https://dl.doubtnut.com/l/_NgKXV9Hp5bkg
https://dl.doubtnut.com/l/_8JmBBHw9xU2h
https://dl.doubtnut.com/l/_p7ruMkKHhmft
https://dl.doubtnut.com/l/_eE7ZnYn2LZiK

189. Find the equations of the tangent and normal to the curve
16z + 9y* = 145at(z1, y1), where z; = 2 and y; > 0. Also find the

points of intersection where both tangent and normal cut the x-axis.

° Watch Video Solution

190. Find a point on the curve y = z°, where the tangent to the curve is

parallel to the chord joining the points (1, 1) and (3, 27).

° Watch Video Solution

191. Find a point on the parabola y = (z — 3)°, where the tangent is

parallel to the line joining (3,0) and (4,1).

° Watch Video Solution

192. Show that the area of the triangle formed by the tangent and the

normal at the point (a,a) on the curve y%(2a — ) = > and the line


https://dl.doubtnut.com/l/_eE7ZnYn2LZiK
https://dl.doubtnut.com/l/_X49FUB4d84ii
https://dl.doubtnut.com/l/_ADc9TplMWkLB
https://dl.doubtnut.com/l/_EgH9aw030Fiz

2

T = 2aisT sg. units.

° Watch Video Solution

193. Find the equations of the normal at a point on the curve z? = 4y,
which passes through the point (1,2). Also find the equation of the

corresponding tangent.

° Watch Video Solution

194. Find the equations of the tangents to the curve 32> — y? = 8, which

4
pass thorugh the point (E, 0)

o Watch Video Solution

!

195. Determine the values of 'x' for which the function

f(z) = z® + 2z — 3 is an increasing. Also find the co-ordinates of the


https://dl.doubtnut.com/l/_EgH9aw030Fiz
https://dl.doubtnut.com/l/_ItGibPUNNkLs
https://dl.doubtnut.com/l/_UQIUoLXsTEiZ
https://dl.doubtnut.com/l/_tMAtHzkYbvHw

points on thecurve y = z? + 2z — 3, where the normal is parallel to the

linex-4y+7=0

° Watch Video Solution

196. Determine the intervals in which the function
f(z) = (z — 1)(x + 1) is increasing or decreasing. Find also the points

at which the tangents to the curve are parallel to x-axis.

° Watch Video Solution

197. Using differentials, find the approximate value of /26

° Watch Video Solution

198. Using differentials, find the approximate the value of /0.026 upto

three places of decimals.

° Watch Video Solution



https://dl.doubtnut.com/l/_tMAtHzkYbvHw
https://dl.doubtnut.com/l/_sV6cQ0ASDb62
https://dl.doubtnut.com/l/_Enl6znD4nsGP
https://dl.doubtnut.com/l/_z8YAFqJcKBTQ

199. Find the approximate change in the volume V of a cube of side x

metres caused by increasing the side by 1 % .

° Watch Video Solution

200. If the radius of a sphere is measured as 9 m with an error of 0.03 m,

then find the approximate error in calculating its surface area.

° Watch Video Solution

201. If y = z* + 10 and x changes from 2 to 199, find the approximate

changeiny.

° Watch Video Solution

202. Use differentials to calculating approximate value of log,(9.01)

| e |


https://dl.doubtnut.com/l/_z8YAFqJcKBTQ
https://dl.doubtnut.com/l/_BmZXRhjMvym3
https://dl.doubtnut.com/l/_G98ND7FPsiFS
https://dl.doubtnut.com/l/_7nVyS86IgaNz
https://dl.doubtnut.com/l/_TvrQaQjupp9q

I & Watch Video Solution ]

203. Use differentials to find the approximate value of tan46°, if it is

being given that 1° = 0.01745 radian.

° Watch Video Solution

204.1f in a AABC, the side c and the angle C remain constant, while the

remaining elements are changed slightly. Using differential, show that

da n db _ 0
cos A cosB

° Watch Video Solution

205.The time t of a complete oscillation of a simple pendulum of length |

o . /1 . :

is given by the equation T' = 2w, | — where g is constant. What is the
g

percentage error in T when | is increased by 1%? Comment the above

result.



https://dl.doubtnut.com/l/_TvrQaQjupp9q
https://dl.doubtnut.com/l/_YO4EHsBOLgMO
https://dl.doubtnut.com/l/_TN0wFLhX1WK8
https://dl.doubtnut.com/l/_OjRktFZIU906

| ' Vvvatlcn Video solution )

206. In the following, find the approximate values, using differentials: /37

° Watch Video Solution

207.In the following, find the approximate values, using differentials: 4/50

° Watch Video Solution

208. In the 4/401, find the approximate values, using differentials.

° Watch Video Solution

209. In the 1/0.0037, find the approximate values, using differentials.

° Watch Video Solution



https://dl.doubtnut.com/l/_OjRktFZIU906
https://dl.doubtnut.com/l/_HhUCt9a5PjZp
https://dl.doubtnut.com/l/_AY73dxqvWOk6
https://dl.doubtnut.com/l/_YDFxZszwaVd8
https://dl.doubtnut.com/l/_hvNnYeTsb3VU
https://dl.doubtnut.com/l/_0KpUnwulFGEx

210. Use differentials to find the approximate values of the following

+/0.037

° Watch Video Solution

211. In the following, find the approximate values, using differentials:

\/25.2

° Watch Video Solution

212. Find the approximate value of 1/49.5 using differentials

° Watch Video Solution

213. Use differentials to find the approximate values of the following

v/36.6

° Watch Video Solution



https://dl.doubtnut.com/l/_0KpUnwulFGEx
https://dl.doubtnut.com/l/_avsvfQDUESYL
https://dl.doubtnut.com/l/_bretKHoNuYW4
https://dl.doubtnut.com/l/_gHfnd7oN847b

214. In the following, find the approximate values, using differentials:

/163

° Watch Video Solution

215. Use differentials to approximate

/060

° Watch Video Solution

216. In the following, find the approximate values, using differentials:

v/0.17

° Watch Video Solution

217. In the following, find the approximate values, using differentials:

06

| e |


https://dl.doubtnut.com/l/_v8Xk5nsiWaXT
https://dl.doubtnut.com/l/_IHtXSA23B8XJ
https://dl.doubtnut.com/l/_MgnDxOZeg6Op
https://dl.doubtnut.com/l/_n5u3DHVnFE86

| &J Watch Video Solution I

218. In the following, find the approximate values, using differentials:

x>

o Watch Video Solution

219. In the following, find the approximate values, using differentials:

v/0.24

o Watch Video Solution

220. In the following, find the approximate values, using differentials:

/050

o Watch Video Solution



https://dl.doubtnut.com/l/_n5u3DHVnFE86
https://dl.doubtnut.com/l/_xqUB4n6uxM8R
https://dl.doubtnut.com/l/_bA5Z9IZhE2kT
https://dl.doubtnut.com/l/_8RGgyE0D7e4S

221. Using differential find approximate value of /26

o Watch Video Solution

222. In the following, find the approximate values, using differentials:

(28)1/2

o Watch Video Solution

223.In the 25%, find the approximate values, using differentials.

o Watch Video Solution

224. In the following, find the approximate values, using differentials:

(26.57)'/2

o Watch Video Solution



https://dl.doubtnut.com/l/_Y87wlF0NG5b7
https://dl.doubtnut.com/l/_wVy0f0m6OkwK
https://dl.doubtnut.com/l/_4eSQkqAQYGza
https://dl.doubtnut.com/l/_LwgQOgOJRrOl
https://dl.doubtnut.com/l/_dIRpoBrbbokT

225. Using differentials, find the approximate value of (0.731)" /3.

° Watch Video Solution

226. In the following, find the approximate values, using differentials:

$/0.009

° Watch Video Solution

227. In the following, find the approximate values, using differentials:

+/0.007

° Watch Video Solution

228. In the following, find the approximate values, using differentials:

(15)1/*

° Watch Video Solution



https://dl.doubtnut.com/l/_dIRpoBrbbokT
https://dl.doubtnut.com/l/_ieZtp5DBUn6g
https://dl.doubtnut.com/l/_m0fKUxY6vAb4
https://dl.doubtnut.com/l/_PkNtCYPdQGB1

229. In the following, find the approximate values, using differentials:

(82)1/4

° Watch Video Solution

230. In the following, find the approximate values, using differentials:

(255)"/4

° Watch Video Solution

231. In the following, find the approximate values, using differentials:

(81.5)'/4

° Watch Video Solution



https://dl.doubtnut.com/l/_PkNtCYPdQGB1
https://dl.doubtnut.com/l/_IWKcNU5j9Y3k
https://dl.doubtnut.com/l/_seuyBu3N9pgi
https://dl.doubtnut.com/l/_PvT9t6O3Q5Hy

232. Using differentials, find the approximate value of the following:

17\ i
81

° Watch Video Solution

233. In the following, find the approximate values, using differentials:

(32.15)/°

° Watch Video Solution

234. Using differential, find the approximate value of (0.999)%

° Watch Video Solution

235. In the following, find the approximate values, using differentials:

(3.968)°/°

° Watch Video Solution



https://dl.doubtnut.com/l/_HNUNSORZ7b8n
https://dl.doubtnut.com/l/_oeH8Py1u9k7v
https://dl.doubtnut.com/l/_pSsz5NWMiHCG
https://dl.doubtnut.com/l/_ONvffuFtTxih

236. Using differentials, find the approximate value of the following: 33_%

° Watch Video Solution

237.Find the approximate value of : f(3,02), where f(z) = 322 + 152 + 3

° Watch Video Solution

238. Find the approximate value of f(5-001), where

f(z) = z* — 7z + 15.

° Watch Video Solution

239. Find the approximate change in the volume V of a cube of side 'x'

metres caused by increasng the side by 2%.

° Watch Video Solution



https://dl.doubtnut.com/l/_ONvffuFtTxih
https://dl.doubtnut.com/l/_Uqs8qmE6DBBK
https://dl.doubtnut.com/l/_xMhaimO3msJs
https://dl.doubtnut.com/l/_iGXqW8KVnRUz
https://dl.doubtnut.com/l/_XA42MKrcSzVc

240. Find the approximate change in the surface area of a cube of side x

metres caused by decreasing the side by 1 % .

° Watch Video Solution

241. If the radius of a sphere is measured as 9 cm with an error of 0.03 cm,

then find the approximate error in calculating its volume.

° Watch Video Solution

242. Use differentials to find cos61°, it being given that

sin60° = 0.86603 and 1° = 0.01745 radian.

° Watch Video Solution



https://dl.doubtnut.com/l/_XA42MKrcSzVc
https://dl.doubtnut.com/l/_g0SuozmWVI3b
https://dl.doubtnut.com/l/_yuY9qToHGjxa
https://dl.doubtnut.com/l/_p5RbSAILdiIk

243.1f y = z* — 10 and if x changes form 2 to 1.99, what is approximate

change iny?

° Watch Video Solution

244.Find the approximate value of f(2.01) where f(z) = 4z* + 5z + 2.

° Watch Video Solution

245. Use differenttials, find the approximate value of the following:

(22
Sin ﬁ

° Watch Video Solution

246. Use differenttials, find the approximate value of the following:

cos(11m)
36

° Watch Video Solution



https://dl.doubtnut.com/l/_JZrLHcsZEkrQ
https://dl.doubtnut.com/l/_dkJH7EMnwudV
https://dl.doubtnut.com/l/_q8A6bU157CjQ
https://dl.doubtnut.com/l/_oSD2kiJkgBpP

2
247. If y = sin x and x change form % — 57 what is the approximate

changeiny?

° Watch Video Solution

248. A circular metal plate expands under heating so that its radius
increases by 2%. Find the approximate increase in the area of he plate if

the radius of the plate before heating is 10 cm.

° Watch Video Solution

249. Find the percentage error in calculating the surface area of a cubical
box if an error of 1% is made in increasing the lengths of edges of the

cube.

° Watch Video Solution



https://dl.doubtnut.com/l/_oSD2kiJkgBpP
https://dl.doubtnut.com/l/_ybYN8e3ZN7zZ
https://dl.doubtnut.com/l/_RFn4FzuKmCXt
https://dl.doubtnut.com/l/_0dV3MN7Pr2S0
https://dl.doubtnut.com/l/_OUYcui9CvdpU

250. The radius of a spherical diamond is measured as 6 cm with an error
of 0.04 cm. Obtain the approximate error in calculating its volume. If the
cost of 1em?® diamond is Rs 1600, what is the loss to the buyer of the

diamond?

° Watch Video Solution

251. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

f2)= —(z-1)° +2

° Watch Video Solution

252. Find the maximum and minimum values, if any, of the following

functions given by: f(z) = — (z —1)* + 10

° Watch Video Solution



https://dl.doubtnut.com/l/_OUYcui9CvdpU
https://dl.doubtnut.com/l/_IECyu0ERzouN
https://dl.doubtnut.com/l/_2ynO7Ub4RKVi

253. Find the maximum and minimum values, if any, of the following
functions without using derivates:

flz) = (22 - 1) +3

° Watch Video Solution

254. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

f(z) = 92 4 12z + 2

° Watch Video Solution

255. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

flz)y=z+1,ze(—-1,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_PBYHYeFVZ3mN
https://dl.doubtnut.com/l/_0USz1VUfQcF2
https://dl.doubtnut.com/l/_raMVrzaSYJ81
https://dl.doubtnut.com/l/_9he7EBGoACf4

256. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

g(x) = x> +1

° Watch Video Solution

257. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

flz) =]z +2 -1

° Watch Video Solution

258. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

g(z) = — |z -1/ +3

° Watch Video Solution



https://dl.doubtnut.com/l/_9he7EBGoACf4
https://dl.doubtnut.com/l/_JBOR3aL0Kekk
https://dl.doubtnut.com/l/_zfLsWjQi9tCi

259. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

f(x) =sin 2x+ 5

° Watch Video Solution

260. Find the maximum or minimum values, if any, of the following
functions without using the derivatives:

f(x)=|sin4x+3]

° Watch Video Solution

261. The function f(z) = z*, z € R has no maximum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_S51osHpNdPUs
https://dl.doubtnut.com/l/_tkgS0NmgDJ6Q
https://dl.doubtnut.com/l/_ZOgDYj60kstQ

262. Find the points of absolute maximum and minimum of each of the

following: y = x(l + 10x — a:z), 3<z<9

° Watch Video Solution

263. Find the points of absolute maximum and minimum of each of the

1
following: y = §m3/2 —4dx,0< z < 64

° Watch Video Solution

264. Find the points of absolute maximum and minimum of each of the

. . 1 ™
following: y = /5| sinz + 5 ¢os 2z |,0 <z < 5

o Watch Video Solution

265. Find the maximum and the minimum values, if any, of the function

given by f(z) = z,z € (0, 1).



https://dl.doubtnut.com/l/_dzBDylOpctG6
https://dl.doubtnut.com/l/_WoI61MpKLQ7W
https://dl.doubtnut.com/l/_1w7jFkk8TC2l
https://dl.doubtnut.com/l/_SdktemQR2Et6

| ) Watch Video Solution

266. Find the aboslute minimum valueof y = A — 3z in0 < x < 2

° Watch Video Solution

267. At what points in the interval [0, 27|, does the function sin 2x attain

its maximum value?

° Watch Video Solution

268. Find the maximum and minimum values of the function

f(z) = 22> — 152% + 362 + 11.

° Watch Video Solution



https://dl.doubtnut.com/l/_SdktemQR2Et6
https://dl.doubtnut.com/l/_PYonjhbI2ErZ
https://dl.doubtnut.com/l/_y5KyBTgJUSVT
https://dl.doubtnut.com/l/_XdFGDoPncYjl

269. Find local minimum value of the function f given by

flz) =3+ |z],z € R

° Watch Video Solution

270. Find the absolute maximum and the absolute minimum value of the

function given by: f(z) = z°° — 2%, [0, 1]

° Watch Video Solution

271. Find the absolute maximum value and the absolute minimum value

of the  following  functions in the  given intervals:

f(a:):4w—%m2,ac€ [—2,;]

o Watch Video Solution



https://dl.doubtnut.com/l/_27mB76Y6wkWX
https://dl.doubtnut.com/l/_eYN3pQJciVZ3
https://dl.doubtnut.com/l/_DBAZthCTHSy5

272.Find absolute maximum and minimum values of a function f given by

flz) = 1225 — 625,z € [ - 1, 1].

° Watch Video Solution

273.Find the absolute maximum and the absolute minimum value of the

5
function given by: f(z) = z* — 5:32 —2x+1,0<z<3

° Watch Video Solution

274. Find the absolute maximum value and the absolute minimum value
of the  following  functions in the  given intervals:

flg)=(z -1 +3,z¢e[—3,1]

° Watch Video Solution



https://dl.doubtnut.com/l/_ZGSuYPb4udww
https://dl.doubtnut.com/l/_jKTjfJg6uKI1
https://dl.doubtnut.com/l/_Ayl3CO9WOk5N

275. Find the absolute maximum and the absolute minimum value of the

function given by: f(z) = 2z — 15z + 36z + 1in [1,5]

° Watch Video Solution

276. Find the absolute maximum value and the absolute minimum value
of the  following  functions in the  given intervals:

f(z) =sinz + cosz, z € [0, 7]

° Watch Video Solution

277. Find the absolute maximum and minimum values of the function f

given by f(z) = cos®>z + sinz, z € [0, 7

° Watch Video Solution



https://dl.doubtnut.com/l/_ocwcuvdU5cg0
https://dl.doubtnut.com/l/_xIkFnoiSSWiw
https://dl.doubtnut.com/l/_Xl5x6oiWNZbS

278. Find the absolute maximum and the absolute minimum value of the

function given by: y = x + sin 2z in[0, 27|

° Watch Video Solution

279. Find the absolute maximum and the absolute minimum value of the

function given by: y = 2cos2x — cosdz,0 <z < 7

° Watch Video Solution

280. Find both the maximum value and the minimum value of

3zt — 82® + 122% — 48z + 25 on the interval [0, 3]

° Watch Video Solution

281. Find the maximum value of 223 — 24z + 107 in the interval [1, 3].

Find the maximum value of the same function in [ — 3, — 1].

| e |


https://dl.doubtnut.com/l/_8RyiJumgkAhH
https://dl.doubtnut.com/l/_CzQTV8O78kKz
https://dl.doubtnut.com/l/_M30zTrEwJRlJ
https://dl.doubtnut.com/l/_VN2MUk84JM7d

I & Watch Video Solution

282. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum
values:

The constant functiona

° Watch Video Solution

283. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

f(z) = 2?

° Watch Video Solution

284. Find the points of local maxima and local minima, if any, of the

following functions. Find also the local maximm and local minimum


https://dl.doubtnut.com/l/_VN2MUk84JM7d
https://dl.doubtnut.com/l/_aFwRWpeU3hXb
https://dl.doubtnut.com/l/_C96aGe9YovgZ
https://dl.doubtnut.com/l/_91SmbAff8kxB

values:

f(z) = 2* — 3z

° Watch Video Solution

285. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum
values:

f(x) = cosx,0 < x < pi’

° Watch Video Solution

286. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum
values:

f(z) =sinz +cosz,0 < z < %

° Watch Video Solution



https://dl.doubtnut.com/l/_91SmbAff8kxB
https://dl.doubtnut.com/l/_ODQe7k30h6zb
https://dl.doubtnut.com/l/_DztwvoMp4aPF
https://dl.doubtnut.com/l/_ainRnKKJ3zeS

287. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum
values:

f(z) =sinz —cosz,0 < ¢ < 27

° Watch Video Solution

288. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

T 2

° Watch Video Solution

289. Find the local maxima and local minima, if any, of the following

functions. Find also the local maximum and the local minimum values, as

1
x? +2

the case may be: f(z) =

° Watch Video Solution



https://dl.doubtnut.com/l/_ainRnKKJ3zeS
https://dl.doubtnut.com/l/_2l34XZwMSgfn
https://dl.doubtnut.com/l/_jn7jxFS2Ua8h

290. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

flz) =2zy/1T—2,2 >0

o Watch Video Solution

291. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

f(z) = z® — 122% + 36z — 4

o Watch Video Solution

292. Find the points of local maxima and local minima, if any, of the

following functions. Find also the local maximm and local minimum


https://dl.doubtnut.com/l/_jn7jxFS2Ua8h
https://dl.doubtnut.com/l/_Y70LN9eTlR9H
https://dl.doubtnut.com/l/_WZtZta2l1Gd7
https://dl.doubtnut.com/l/_u1iYtzh696k9

values:

flz) =2* — 622 + 9z + 15,0 < z < 6

° Watch Video Solution

293. Find the points of local maxima and local minima if any. Also find the
local maximum and local minimum value :

flz) =2 -3z +3

° Watch Video Solution

294. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

3
f(X)= — Z:c“ — 8% — 4—259:2 + 105

° Watch Video Solution



https://dl.doubtnut.com/l/_u1iYtzh696k9
https://dl.doubtnut.com/l/_dPPsJFx37PnO
https://dl.doubtnut.com/l/_WMdT6t6uwifz

295. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

f(z) = 3z* + 42> — 122% + 12

o Watch Video Solution

296. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

flz) =zy/1T—2,2 >0

o Watch Video Solution

297. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum

values:

f(z) = — 2+ 2sinz,0 <z <27


https://dl.doubtnut.com/l/_Y1OI2w9120SL
https://dl.doubtnut.com/l/_udGkdxZlHhxi
https://dl.doubtnut.com/l/_yFv2fJNvZ3RJ

° Watch Video Solution

298. Find the points of local maxima and local minima, if any, of the
following functions. Find also the local maximm and local minimum
values:

f(z) =sin*z + cos*z,0 < 2 < %

° Watch Video Solution

299. Prove that % has minimum value at x =—
e

° Watch Video Solution

z2+ax +b

10 has a stationary point at (4,1). Find the

300. The curve y =

values of 'a' and 'b' and also show that y is maximum at this point.

o Watch Video Solution



https://dl.doubtnut.com/l/_yFv2fJNvZ3RJ
https://dl.doubtnut.com/l/_8w9d0Cl70lJu
https://dl.doubtnut.com/l/_pXAMJDDxFJS0
https://dl.doubtnut.com/l/_9DQAMV8HVeuH
https://dl.doubtnut.com/l/_gC7vRUEd7Adf

30l.y = az —b has a turning point P (2,-1). Find the values of 'a'
(z —1)(z —4)

and 'b' and show that y is maximum at P.

o Watch Video Solution

302. Find two positive numbers whose sum is 14 and product is maximum.

o Watch Video Solution

303. Find two positive numbers whose sum is 16 and product is maximum.

o Watch Video Solution

304. Amongst all pairs of positive numbers with product 256 find those

whose sum is least

o Watch Video Solution



https://dl.doubtnut.com/l/_gC7vRUEd7Adf
https://dl.doubtnut.com/l/_ENPkDb1oHLY1
https://dl.doubtnut.com/l/_9wqVc4UI7XYR
https://dl.doubtnut.com/l/_spqjQLKADGCz
https://dl.doubtnut.com/l/_oHu20gY3RhBc

305. Amongst all pairs of positive numbers with product 64 find those

whose sum is least

o Watch Video Solution

306. Find two numbers whose sum is 15 and the square of one multiplied

by the cube of the other is maximum.

° Watch Video Solution

307. Find two positive numbers whose sum is 15 and the sum of whose

squares is minimum.

o Watch Video Solution

308. Find two positive numbers 'x' and 'y' such that their sum is 35 and

product x2y5 is maximum.

| o Watch Video Solution


https://dl.doubtnut.com/l/_oHu20gY3RhBc
https://dl.doubtnut.com/l/_8wBiLDJ4HXu8
https://dl.doubtnut.com/l/_DPy2bXrisYZA
https://dl.doubtnut.com/l/_QnZ0j5CIYwNl

309. Find two positive numbers whose sum is 16 and whose sum of cubes

is minimum.

° Watch Video Solution

310. Find two positive numbers x and y such that z + y = 60 and zy is

maximum.

° Watch Video Solution

311. How should we choose two numbers, each greater than or equal to -2
1
whose sum is 3 s° that the sum of square of the first and cube of the

second is minimum?

o Watch Video Solution



https://dl.doubtnut.com/l/_QnZ0j5CIYwNl
https://dl.doubtnut.com/l/_TsAyAWb5PasT
https://dl.doubtnut.com/l/_ceg2EU7Mkve4
https://dl.doubtnut.com/l/_kVTNkCLuoHCC

312. Find the maximum slope of the curve: y = — 3 + 322 + 2z — 27

° Watch Video Solution

313.If the sum of the lengths of hypotenuse and a side of a right-angled
triangle is given. Show that the area is maximum, when the angle

between then is 60°

° Watch Video Solution

314. A wire of length 36 m is to be cut into two pieces. One of the pieces is
to be made into a square and other into a circle. What could be the
lengths of the two pieces so that the combined area of the square and

the circle is minimum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0QwNQCY4hxuk
https://dl.doubtnut.com/l/_8qypScuOx75X
https://dl.doubtnut.com/l/_RzF23zCaUFuf

315. A wire of length 36 cm is cut into two pieces . One of the pieces is to
be made into a square and the other into a equilaterel triangle. Find the
length of each piece so that the sum of the areas of the square and the

triangle is minimum.

° Watch Video Solution

316. Prove that the perimeter of a right-angled triangle of given

hypotenuse equal to 5 cm is maximum when the triangle is isosceles.

° Watch Video Solution

317. Prove that the area of right-angled triangle of given hypotenuse is

maximum when the triangle is isosceles.

° Watch Video Solution



https://dl.doubtnut.com/l/_BYy9fxbf4dWf
https://dl.doubtnut.com/l/_rkjcwlTJT1fd
https://dl.doubtnut.com/l/_c99zemngBdd6

318. Prove that the least perimeter of an isosceles triangle in which a

circle of radius 'r' can be inscribed is 67+/3

° Watch Video Solution

319. Show that, of all the rectangles with a given area, the square has the

smallest perimeter.

° Watch Video Solution

320. Show that rectangle of maximum perimeter, which can be inscribed

in a circle of a radius 'a' is a square of side 1/2a.

° Watch Video Solution

321.Show that of all rectangles inscribed in a given circle the square has

maximum area.

| e |


https://dl.doubtnut.com/l/_0wpmBwfd2W0e
https://dl.doubtnut.com/l/_BeWd94vKRInH
https://dl.doubtnut.com/l/_pFvFc9lIuwea
https://dl.doubtnut.com/l/_CKKFxKjbqWfc

l & Watch Video Solution J

322. A rectangle is inscribed in a semi-circle of radius 'r' with one of its
sides on diameter of semi-circle. Find the dimensions of the rectangle so

that its area is maximum. Find also the area.

° Watch Video Solution

323. Of all rectangles , each of which has perimeter: 40 cm . Find the one

having maximum area. Also find that area.

° Watch Video Solution

324. Of all rectangles , each of which has perimeter: 60 cm . Find the one

having maximum area. Also find that area.

° Watch Video Solution



https://dl.doubtnut.com/l/_CKKFxKjbqWfc
https://dl.doubtnut.com/l/_tfYDxvIZYkjQ
https://dl.doubtnut.com/l/_fAcyJZG09G34
https://dl.doubtnut.com/l/_1nPI8PetkuEQ
https://dl.doubtnut.com/l/_2BuHKzBaLcgP

325. An open box with a square base is to be made out of a given iron

sheet of area ¢? square units. Show that the maximum volume of the box
3

is cubic units.

6+/3

o Watch Video Solution

326. Show that the semi-vertical angle of the cone of the maximum

volume and of given slant height is tan ~* V2.

o Watch Video Solution

327. Show that the semi-vertical angle of the right-circular cone of

1
maximum volume and of given slant height is cos ~ ! <—>

V3

o Watch Video Solution

328. Prove that the semi-vertical angle of the right circular cone of given

volume and least curved surface area is cot ! /2


https://dl.doubtnut.com/l/_2BuHKzBaLcgP
https://dl.doubtnut.com/l/_tqbq2zYUsQ4S
https://dl.doubtnut.com/l/_kQO18BhFdfSF
https://dl.doubtnut.com/l/_b5I3H3nrpmhs

° Watch Video Solution

329. Show that height of the cylinder of greatest volume which can be
inscribed in a right circular cone of height h and semi vertical angle « is
one-third that of the cone and the greatest volume of cylinder is

iwh?’ tan® o
27

° Watch Video Solution

330. Show that the volume of the greatest cylinder, which can be

4
inscribed in a cone of height 'h" and semi-vertical angle 30°isg7rh3

° Watch Video Solution

331. Show that the altitude of the right circular cone of maximum volume

that can be inscribed in a sphere of radius r is 4%.

° Watch Video Solution



https://dl.doubtnut.com/l/_b5I3H3nrpmhs
https://dl.doubtnut.com/l/_z0MnOxZTdxuQ
https://dl.doubtnut.com/l/_y0dHylkPj1C4
https://dl.doubtnut.com/l/_jbK7UCw5is9m

332. Prove that volume of largest cone, which can be inscribed in a

sphere, is (2—7) part of volume of sphere.

° Watch Video Solution

333. Show that the right circular cone of least curved surface and given

volume has an altitude equal to /2 time the radius of the base.

° Watch Video Solution

334. Show that the height of the cylinder of maximum volume that can be

R
inscribed in a sphere of radius R is 2—3. Also find the maximum volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_jbK7UCw5is9m
https://dl.doubtnut.com/l/_QgJFOhzwxHjJ
https://dl.doubtnut.com/l/_FBbvmX10Rl8d
https://dl.doubtnut.com/l/_y1PSArVd82g8

335. Show that the radius of right circular cylinder of maximum volume,

that can be inscribed in a sphere of radius 18 cm, is 6,/6 cm.

° Watch Video Solution

336. Prove that the radius of the right-circlar cylinder of greatest curved

surface, which can be inscribed in a given cone, is half of that of the cone.

° Watch Video Solution

337. Of all the closed cylindrical cans (right-circular). Which enclose a
given volume of: 12287 cubic centimeters.. Find the dimensions of the

can, which has the minimum surface area.

° Watch Video Solution



https://dl.doubtnut.com/l/_Q7fImrg2YSb0
https://dl.doubtnut.com/l/_LLAjK8YNV3xZ
https://dl.doubtnut.com/l/_0JPuXCSZ6w0l

338. Show that the surface area of a closed cuboid with surface base and

given volume is minimum when it is cube.

° Watch Video Solution

339. A figure consists of a semi-circle with a rectangle on its diameter.
Given perimeter of the figure, find the dimensions in order that the area

may be maximum.

° Watch Video Solution

340. A window is in the form of a rectangle surmounted by a semi-circular
opening. The total perimeter of the window is 10 m. Find the dimensions

of the window to admit maximum light through the whole opening.

° Watch Video Solution



https://dl.doubtnut.com/l/_I6tE5ArS92fp
https://dl.doubtnut.com/l/_YJRc5kTH3K9O
https://dl.doubtnut.com/l/_zjOMnkF7fq0U

341. A window consists if a semi-circle with a rectangel on its diameter. If
the perimeter of the window is 30 meters, find the dimensions of the

window in order that its area may be maximum.

° Watch Video Solution

342.Show that the height of the cylinder, open at the top of given surface

area and greatest volume is equal to the radius of its base.

° Watch Video Solution

343. Show that the height of the cylinder, open at the top of given surface

area and greatest volume is equal to the radius of its base.

° Watch Video Solution



https://dl.doubtnut.com/l/_aCbkENQKvyPO
https://dl.doubtnut.com/l/_vImiIlSRTZ5U
https://dl.doubtnut.com/l/_7BgZJZZjQpr2

344. Show that the height of a closed right-circular cylinder of given

volume and least surface area is equal to its diameter.

° Watch Video Solution

345. Given the sum of the perimiter of a square and a circle, show that
the sum of their areas is least when the side of the square is equal to

radius of the circle.

° Watch Video Solution

346. A square piece of tin of side 24 cm is to be made into a box without
top by cutting a square from each comer and folding up the flaps to form
a box. What should be the side of square to be cut off so that the volume

of box is maximum also find the volume ?

° Watch Video Solution



https://dl.doubtnut.com/l/_E4nYJ3QxUXOP
https://dl.doubtnut.com/l/_3yCjU9Q9yzUJ
https://dl.doubtnut.com/l/_uKFoJWo7fVpn
https://dl.doubtnut.com/l/_UERmNDruNuWt

347. A square-based tank of capacity 250 cu m has to bedug out. The cost
of land is Rs 50 per sq m. The cost of digging increases with the depth
and for the whole tank the cost is Rs 400 x (depth)®. Find the

dimensions of the tank for the least total cost.

o Watch Video Solution

348. A tank with rectangular base and rectangular sides, open at the top
is to be constructed so that its depth is 2 m and volume is —- If
m

building of tank costs Rs 70 per sq metres for the base and Rs 45 per

square metre for sides. What is the cost of least expensive tank?

o Watch Video Solution

349. A rectangular sheet of tin 45 cm x 24 cm is to be made into a box
without top, by cutting off square from each corner and folding up the
flaps. What should be the side of the square to be cut off so that the

volume of the box is the maximum possible.

| e |


https://dl.doubtnut.com/l/_UERmNDruNuWt
https://dl.doubtnut.com/l/_TZAP7VfIubV6
https://dl.doubtnut.com/l/_XgSeJs9qCl3j

l & Watch Video Solution J

350. An open box with a square base is to be made out of a given iron
sheet of area 27sq.m. Show that the maximum volume of the box is 13.5

cu.Cm.

o Watch Video Solution

351. A farmer wants to construct a circular well and a square garden in his
field. He wants to keep sum of their permeters fixed. The prove that the
sum of their area is least when the side of a square garden is double the
radius of the circular well. Do you think good planning can save energy,

time and money.

o Watch Video Solution

352. An open tank with a square base and vertical sides is to be

constructed from a metal sheet so as to hold a given quantity of water.


https://dl.doubtnut.com/l/_XgSeJs9qCl3j
https://dl.doubtnut.com/l/_gD4Ns3nKpa0T
https://dl.doubtnut.com/l/_Bhi5l8aBUr0J
https://dl.doubtnut.com/l/_lRiB31r5ndw6

Show that the cost of the material will be least when the depth of the

tank is half of its width.

o Watch Video Solution

353. A helicopter is flying along the curve y = z2 + 2. A solider is placed
at the point (3,2). Find the nearest distance between the soldier and the

helicopter.

o Watch Video Solution

354. Find the rate of change of the area of a circle with respect to its

radiusratr=6cm

A. 107

B. 127

C.87

D.11m


https://dl.doubtnut.com/l/_lRiB31r5ndw6
https://dl.doubtnut.com/l/_TDvyKgB0yNg7
https://dl.doubtnut.com/l/_FSY0w5OZbIwQ

Answer:

° Watch Video Solution

355. The total revenue in Rupees received from its sale of x units of a
product is given by R(X) = 3z? + 36z + 5. Find the marginal revenue,
when x =15

A. 116

B. 96

C.90

D. 126

Answer:

° Watch Video Solution

356. The interval in which y = z%e % is increasing is:


https://dl.doubtnut.com/l/_FSY0w5OZbIwQ
https://dl.doubtnut.com/l/_7s04hXpiXpMo
https://dl.doubtnut.com/l/_LIS1sAIfu8iv

A.( — 00, 00)
B. (-2,0)
C. (2, )

D. (0,2)

Answer:

o Watch Video Solution

357. The slope of the normal to the curve y = 222 + 3sinz at z = O is:

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_LIS1sAIfu8iv
https://dl.doubtnut.com/l/_uEL2QMbRz43H

358.The line y = x + 1, is a tangent to the curve y*> = 4z at the point.

A (1,2)
B. (2,1)
C.(1,:2)

D. (-1,2)

Answer:

° Watch Video Solution

359.1f f(z) = 3z% + 15z + 5, then the approximate value of f (3.02) is :

A.47.66
B. 57.66

C.67.66


https://dl.doubtnut.com/l/_uEL2QMbRz43H
https://dl.doubtnut.com/l/_uboO1RVZLCmo
https://dl.doubtnut.com/l/_K6WDxZYTeei0

D. 77.66

Answer:

° Watch Video Solution

360. The approximate change in the volume of a cube of side x metres

caused by increasing the side by 3% is:

A 0.06z3m?

B. 0.6x3m?

C.0.09z3m3

D.0.9z%m3

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_K6WDxZYTeei0
https://dl.doubtnut.com/l/_ReP0fG62lLZU

361. The point on the curve z? = 2y which is nearest to the point (0, 5)
is:

A (2v/2, 4)

B. (2v/2, 0)

C.(0,0)

D. (2,2)

Answer:

° Watch Video Solution

" 1—z+a*
362. For all real values of x, the minimum value of ———  is:
1+z+ 22
A.O
B.1

C.3


https://dl.doubtnut.com/l/_f75kY3Q2sjQT
https://dl.doubtnut.com/l/_U2n26TPXtX6N

W =

Answer:

° Watch Video Solution

1
363. The maximum value of [z(z — 1) +1]3,0 < z < lis:

D.O

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_U2n26TPXtX6N
https://dl.doubtnut.com/l/_k6E3s6n2rKZl

364. A cylindrical tank of radius 10 m is being filled with wheat at the rate

of 314 cubic metre per hour. Then the depth of the wheat is increasing at

the rate of:

A.1m? / min ute
B.0.1m*/ min ute
C.1.1m*/ min ute

D.0.5m* / min ute

Answer:

o Watch Video Solution

365. The slope of the tangent to

x =t> 4 3t — 8,y = 2t> — 2t — Hat the point (2,1) is:

22
A

6
B. 7

the

curve


https://dl.doubtnut.com/l/_EquvPic9HBe3
https://dl.doubtnut.com/l/_Tw0vZDC3BBiw

Answer:

o Watch Video Solution

366. The line y = ma + 1, is a tangent to the curve y? = 4z if the value

of mis:

Al

B.2

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Tw0vZDC3BBiw
https://dl.doubtnut.com/l/_doKLCbl9MgRO
https://dl.doubtnut.com/l/_9es0VxKRqN2m

367. The normal at the point (1,1) on the curve 2y + z2 = 3is:
A. x+y=0
B. x-y=0
C. x+y+1=0

D. x-y+1=0

Answer:

° Watch Video Solution

368. The normal to the curve 2% = 4y passing (1,2) is:

A. x+y=3
B. x-y=3
C. x+y=1

D. x-y=1


https://dl.doubtnut.com/l/_9es0VxKRqN2m
https://dl.doubtnut.com/l/_h9jz5di9Jkut

Answer:

° Watch Video Solution

369. The points on the curve 9y*> = 2% , where the normal to the curve

makes equal intercepts with the axes are:

(s21)
(- (2)
(o)

3
D.£4, —
78>

Answer:

° Watch Video Solution

370. The abscissa of the point on the curve 3y = 6z — 5z°, the normal at

which passes through origin is


https://dl.doubtnut.com/l/_h9jz5di9Jkut
https://dl.doubtnut.com/l/_jnRnnMgcjWdN
https://dl.doubtnut.com/l/_jORyWoT8E59n

Al

Answer:

° Watch Video Solution

371. The two curves z> — 333y2 +2 =0 and 3m2y — y3 =2

A. touch each other
B. cut at right angle

s
C.cut at an angle 3

s
D. cut at an angle 1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_jORyWoT8E59n
https://dl.doubtnut.com/l/_QwVeJ2NluP7J

372.The tangent to the curve given by: z = e’ cost, y = e'sintatt =

4

makes with x-axis an angle

>
o

0
oY WY e

Answer:

o Watch Video Solution

373. The equation of the normal to the curve y = sin x at (0,0) is

A. x=0

B.y=0

C. x+y=0



https://dl.doubtnut.com/l/_QwVeJ2NluP7J
https://dl.doubtnut.com/l/_D19iRKGg4dGB
https://dl.doubtnut.com/l/_kjumKvGew3sU

D. x-y=0

Answer:

° Watch Video Solution

374.The point on the curve y? = x, where the tangent makes an angle of

7T . . .
1 with x-axis is

N
(23)
(L1
(+3)
C.(4,2)

D. (1,1)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_kjumKvGew3sU
https://dl.doubtnut.com/l/_TLlPpsCGjJr0

375.The volume of a cube is increasing at the rate of 9 cm® /sec. How fast

is surface area increasing when the length of an edge is 10 cm ?

A.1.8cm? /s
B.2.7cm? /s
C.3.6cm” /s

D. None of these

Answer:

o Watch Video Solution

376. The length 'x' of a rectnagle is decreasing at the rate of 3cm/m and
thw width 'y' is increasing at the rate of 2 cm/m. Find the rates of change
of: the perimeter

A.3cm/min

B. 2cm/min


https://dl.doubtnut.com/l/_jkzsCs0wRT5t
https://dl.doubtnut.com/l/_OQntEiZExsOB

C.1cm/min

D. 4 cm/min

Answer:

° Watch Video Solution

377. The radius of a circle is increasing at the rate of 0.7 cm/s. What is the
rate of increase of its circumference ?

A l4mem /s

B.2.4 cm/s

C.04 cm/s

D. —0.4cm /s

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_OQntEiZExsOB
https://dl.doubtnut.com/l/_eQrHGVHywlwu
https://dl.doubtnut.com/l/_fACyztVHkxEU

378. The radius of an air bubble is increasing at the rate of %c% At
what rate is the volume of the bubble increasing when the radius is 1 cm?
A.2mem?® /s
B. 3mem? /s
C. 57rcm3 /s

D. None of these

Answer:

o Watch Video Solution

1
379. Find the slope of tangent to the curve y = 2z? — 3atz = 1

C1
2

D. None of these


https://dl.doubtnut.com/l/_fACyztVHkxEU
https://dl.doubtnut.com/l/_wOBXWU6DEocg

Answer:

° Watch Video Solution

380. The interval for which the function f(z) = 2® — 6x + 3, is strictly
increasing is :

A. (1, 00)

B. (1,2)

C. (3, 00)

D. None of these

Answer:

° Watch Video Solution

381. The absolute maximum value of the function f(z) = 2> — 3z on

[0,2] is


https://dl.doubtnut.com/l/_wOBXWU6DEocg
https://dl.doubtnut.com/l/_21L0CAO02ixq
https://dl.doubtnut.com/l/_n8DUpEuJXaP7

D. None of these

Answer:

o Watch Video Solution

382. The slope of the tangent

. ™.

x=1—cosf,y =6 —sinfatld = 5 is
A.O
B. -1
C.1

D. Not defined.

Answer:

to

the

curve

given

by:



https://dl.doubtnut.com/l/_n8DUpEuJXaP7
https://dl.doubtnut.com/l/_gRr1UAVjPe2a

| ° Watch Video Solution

383. Which of the following has neither local maxima nor local minima?

Af(z) =2 +z
B. f(x) = logx
Cflz) =2° 3z +3

D. f(x) = 3+|x|

Answer:

° Watch Video Solution

384. Edge of a cube is increasing at the rate of 2 cm/s. The rate of change

of its volume when the edge is 3 cm is :

A.8cm? /s

B. 54cm? / s


https://dl.doubtnut.com/l/_gRr1UAVjPe2a
https://dl.doubtnut.com/l/_CMWDg4O00byJ
https://dl.doubtnut.com/l/_b2O09NqyxLGA

C.6cm® /s

D. None of these

Answer:

° Watch Video Solution

385. Radius of a sphere is increasing at the rate of 2 cm/s The rate of

change of its volume, when radius is 6 cm, is

A.288mem?® /s
B.8cm? /s
C.12wem® /s

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_b2O09NqyxLGA
https://dl.doubtnut.com/l/_xh3MjTOvtDuE
https://dl.doubtnut.com/l/_6fanrSJiLQjJ

386. In which of the following interval z:%e” is increasing ?

A (— o0, —2)U(0,00)
B. (-2,0)
C.(— 00, 00)

D. None of these

Answer:

o Watch Video Solution

387. For what value of x, slope of the tangent to the curve

y:w3+a3~|—1is10.
A3
B.-3
C. /3

D. None of these


https://dl.doubtnut.com/l/_6fanrSJiLQjJ
https://dl.doubtnut.com/l/_dLnOHOHtrbHu

Answer:

° Watch Video Solution

388. The value of x for which function sin 2x attains its maximum is :

0
[N o3 w[ay a3

o

Answer:

° Watch Video Solution

389. Which of the following functions are strictly decreasing on (0, —) ?

A.sin x


https://dl.doubtnut.com/l/_dLnOHOHtrbHu
https://dl.doubtnut.com/l/_7JZ0VZVs8M28
https://dl.doubtnut.com/l/_i7s0MwXLzYMr

B. cos 3x

C. cos 2x

D. tan x

Answer:

° Watch Video Solution

390. The radius of an air bubble is increasing at the rate of 0.2 cm/s. The

rate of increase of its volume when the radius is 5 cm is

A.1) 5rem? /s

B.2) mem? / sc

3

C.3) 207rcmT

D. 4) 12.5cm® /s

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_i7s0MwXLzYMr
https://dl.doubtnut.com/l/_zN5RbuMqcZTj

391.1In {0, g] the function f(x) = log sin x is

A. 1) strictly increasing
B. 2) increasing
C. 3) strictly decreasing

D. 4) decreasing

Answer:

o Watch Video Solution

392. Which of the following function is always increasing?

A. 1) x+sin2x

B. 2) x-sin2x

C. 3) 2x+sin 3x

D. 4) 2x-sinx


https://dl.doubtnut.com/l/_zN5RbuMqcZTj
https://dl.doubtnut.com/l/_kKfq5DVkzFXG
https://dl.doubtnut.com/l/_FVas1N1kqoj9

Answer:

° Watch Video Solution

393. The slope of the normal to the curve y = 3z% + 2sinz at x=0 is

A2

D. None of these

Answer:

° Watch Video Solution

394. The radius of a circle is increasing at the rate of 0.14 cm/sec. The rate

of change of its areaatr=7cm is


https://dl.doubtnut.com/l/_FVas1N1kqoj9
https://dl.doubtnut.com/l/_bExnyRlr5XdP
https://dl.doubtnut.com/l/_N1zbyMdX9rE4

A. 1.967

B. 0.987

C.14rw

D. None of these

Answer:

° Watch Video Solution

395. Which of the following function is strictly decreasing in (O, g) ?

A. cos X
B. cos 2x
C. cos 3x

D. tanx

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_N1zbyMdX9rE4
https://dl.doubtnut.com/l/_kpCkn5fFNq5Q

396. The function f(x) = sin x + cos x has maxima or minima at x =

w >
D[ w3y e[y ol

N

o

Answer:

o Watch Video Solution

397. Find the rate of change of the area of a circle per second with
respect to its radius r when r =5 cm.

A.8mem? /s

B. 10mem? / s

C.1lwem? /s


https://dl.doubtnut.com/l/_kpCkn5fFNq5Q
https://dl.doubtnut.com/l/_lOcu0BOsVjdn
https://dl.doubtnut.com/l/_eLTTnej0NfNx

D. None of these

Answer:

° Watch Video Solution

398. Find the rate of change of the area of a circle with respect to its

radiusratr=6cm

A. 107

B. 127

C. 87

D.11m

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_eLTTnej0NfNx
https://dl.doubtnut.com/l/_09MEMaKjHTIw

399. Which of the following function is increasing for all values of x in its

domain ?

A.sin x

B.log x

D. |x|

Answer:

o Watch Video Solution

400. The interval in which te function f(z) = z® — 6z + 5 increasing is

A1) (— oo, 1)
B.2) (1, o0)
C.3) [3,6]

D. 4) None of these


https://dl.doubtnut.com/l/_Owg6PArGjxI7
https://dl.doubtnut.com/l/_BYSkEPr6zz99

Answer:

° Watch Video Solution

401. The two curves z° — 3zy> + 2 = 0 and 32y — y° = 2

A. touch each other
B. cut at right angle

s
C.cut at an angle —

s
D. cut at an angle —

Answer:

° Watch Video Solution

402. If x is real, the maximum value of 22 — 8z + 17is

Al


https://dl.doubtnut.com/l/_BYSkEPr6zz99
https://dl.doubtnut.com/l/_1j59YOzpxAjx
https://dl.doubtnut.com/l/_cP9OlOgwsAB4

B.2

C.3

D.4

Answer:

° Watch Video Solution

403. A straight line parallel to the line 2x-y+5 =0 is also a tangent to the

curve y*> = 4z + 5. Then the point of contact is

A (2,)
B. (-1,1)
C.(1,3)

D. (3,4)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_cP9OlOgwsAB4
https://dl.doubtnut.com/l/_A0ftjTguXeDL

404. The function f(z) = 2z — 152% + 36z + 6 is stictly decreasing in
the interval

A (2,3)

B.( — 00,2)

C.(3,4)

D.( — 00,3) U (4, )

Answer:

o Watch Video Solution

405. The slope of the tangent to the curve yZewy = 9e 3z2 at (13) is


https://dl.doubtnut.com/l/_A0ftjTguXeDL
https://dl.doubtnut.com/l/_pIB1CdYDu2wT
https://dl.doubtnut.com/l/_PywXRPZAy3oh

Answer:

° Watch Video Solution

406. The tangent to the curve y = 2® + 1 at (1,2) makes an angle 6 with

y-axis, then the value of tanf is

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_PywXRPZAy3oh
https://dl.doubtnut.com/l/_NSL5Fj3sF1wk

407. A stone is dropped into a quiet lake and wave move in circles at a
speed of 5cm per second. At the instant when the radius of the circular
wave is 8 cm, how fast is the enclosed area increasing?
A.6mcm? /s
B.8mem? /s
C.—mem? /s
3 /

D. 80wem? /s

Answer:

o Watch Video Solution

408.If 'f' is a real valued differentiable function such that f(x) f'(x) < O for

all real x, then

A. f(x) must be an increasing function

B. f(x) must be a decreasing function


https://dl.doubtnut.com/l/_r5J77Ewn6lhT
https://dl.doubtnut.com/l/_NS4b5mDrJjDK

C. |f(x)| must be an increasing function

D. |f(x)] must be a decreasing function.

Answer:

° Watch Video Solution

409. Maximum value of the function f(z) = x/8+2/x" on the interval [1,6]

is

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_NS4b5mDrJjDK
https://dl.doubtnut.com/l/_vAI2zlGtEAgF
https://dl.doubtnut.com/l/_61PUrNyUCNWr

410. f(z) — 287

is increasing in the interval

A. (1,2e)
B. (0,e)

C.(2,2e)
< : >
D.[ —, 2e
e

Answer:

° Watch Video Solution

411. The total number of local maxima and local minima of the function

f(x) = {(2+x)"3}-3

A.O

B.1

C.2

D.3


https://dl.doubtnut.com/l/_61PUrNyUCNWr
https://dl.doubtnut.com/l/_xvgPEWn8XjWh

Answer:

o Watch Video Solution

412. Given p(z) = z* 4+ az® + bz® + cx + d such that x = 0 is the only
real root of P'(x) =0. If P(-1) < P(1), then in the interval [-1,1]

A. P(-1) is the minimum and P(1) is the maximum of P

B. P(-1) is not minimum but P(1) is the maximum of P

C. P(-1) is the minimum but P(1) is not be maximum of P

D. Neither P(-1) is the minimum nor P(1) is the maximum of P.

Answer:

o Watch Video Solution

4
413. The equation of the tangent to the curve y =z + — that is
x

parallel to the x-axis is


https://dl.doubtnut.com/l/_xvgPEWn8XjWh
https://dl.doubtnut.com/l/_etPuiadPVgT5
https://dl.doubtnut.com/l/_VKOhExD0DHCc

A.y=0

B. y=1

C.y=2

D.y=3

Answer:

o Watch Video Solution

414. Let f:R — R be a positive

2
lim f(3z) = 1, then lim / a:)=
T — 00 m) T — 00 f(z)
A1
B 2
"3
c 3
)
D.3

Answer:

increasing

function

with


https://dl.doubtnut.com/l/_VKOhExD0DHCc
https://dl.doubtnut.com/l/_QNXW7gB54DSB

° Watch Video Solution

k — 2z if < —1
415.Let F': R — R be defined by: f(z) = o +3 if x> 1 If'f'

has a local maximum at x =-1then a possible value of k is

Al

B.O

Answer:

o Watch Video Solution

416. A spherical balloon is filled with 4500pi cubic metres of helium gas. If
a leak in the balloon causes the gas to escape at the rate of 72pi cubic
metres per minute, then the rate (in metres per minute) at which the

radius of the balloon decreases 49 minutes after the leakage begins is :


https://dl.doubtnut.com/l/_QNXW7gB54DSB
https://dl.doubtnut.com/l/_8ETAoXzVNRnu
https://dl.doubtnut.com/l/_WVE0xvHM5I6N

N[O ol ol | ©

Answer:

o Watch Video Solution

417. The real number k for which the equations 2z + 3z + k = 0 has

two distinct real roots in [0,1]

A. lies between 2 and 3
B. lies between -1 and O
C. does not exist

D. lies between 1 and 2

Answer:



https://dl.doubtnut.com/l/_WVE0xvHM5I6N
https://dl.doubtnut.com/l/_oJ2MP50MOUzD

| ° Watch Video Solution

418. The number of points in (—o0,00) for which

z? — zsinz — cosz = 0, is

A.O
B.4
C.2

D.O

Answer:

° Watch Video Solution

419. The normal to the curve 22 + 2cxy — 3y2 =0at(1,1)

A. does not meet the curve again

B. meets the curve again in the second quadrant


https://dl.doubtnut.com/l/_oJ2MP50MOUzD
https://dl.doubtnut.com/l/_h1MPs9DD9kov
https://dl.doubtnut.com/l/_YSW0uVBwgXaF

C. meets the curve again in the third quardrant

D. meets the curve again in the foruth quadrant

Answer:

° Watch Video Solution

420. Let f(x) be a polynomial of degree four having extreme values at x =1

f(=)

r2

and x=2. If lim ll +

z—0

] =3, then f(2) is equal to

C.o

D.4

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_YSW0uVBwgXaF
https://dl.doubtnut.com/l/_7ccCCKkR4UAQ
https://dl.doubtnut.com/l/_Y8IXoSjFewtH

1+ si
421. Consider f(z) = tan ' (\/(&> , T € (0, %) A normal to

1 —sinz)

= f(x)atx = il also passes through the point
Y 6

Answer:

o Watch Video Solution

422. A wire of the length 2 units is cut into two parts which are bent
respectively to form a square of side=x units and a circle of radius = r
units. If the sum of the areas of the square and the circle so formed is

minimum, then

A(4—max =mr


https://dl.doubtnut.com/l/_Y8IXoSjFewtH
https://dl.doubtnut.com/l/_YDSJOo5fFBT5

B. x=2r
C. 2x=r

D.2z = (w + 4)r

Answer:

° Watch Video Solution

1
423.The least value of & € R for which 4ouz? + = > 1, forallz > 0, is

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_YDSJOo5fFBT5
https://dl.doubtnut.com/l/_v5FAVQhlsaOn
https://dl.doubtnut.com/l/_ArxeLLZlK39H

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

rate of increase of its circumference ?

° Watch Video Solution

425, Show that the function f given by, f(z) = z* — 32> + 4z, € Ris

increasing on R.

° Watch Video Solution

426. Find the slope of the tangent to the curve y = z° — 3z + 2 at the

point whose x-coordinate is 3.

° Watch Video Solution

427. A man of height 2m walks at a uniform speed of 5k% away from a

lamp post which is 6m high. Find the rate at which the length of his


https://dl.doubtnut.com/l/_ArxeLLZlK39H
https://dl.doubtnut.com/l/_6buUoE6Xaogz
https://dl.doubtnut.com/l/_BefALs9J5BWe
https://dl.doubtnut.com/l/_FUc3oWRmqWrO

shadow increases.

° Watch Video Solution

428. Find the intervals in which the function given by
f(z) =sinz + cosz, 0 <z < 2m. is strictly increasing and strictly

decreasing.

° Watch Video Solution

429. Prove that the curves & = y? and zy = k cut at right angles if

8k = 1.

° Watch Video Solution

430. Evaluate /401, using differentials.

° Watch Video Solution



https://dl.doubtnut.com/l/_FUc3oWRmqWrO
https://dl.doubtnut.com/l/_SDuwvkLTLd0E
https://dl.doubtnut.com/l/_MuFFHHyRxHE1
https://dl.doubtnut.com/l/_zaOxjSyL4WtO
https://dl.doubtnut.com/l/_h2mZgv7LK7DX

431.1t is given that at z = 1, the function z* — 6222 + ax + 9 attains its

maximum value, on the interval [0, 2]. Find the value of a.

° Watch Video Solution

432. Find the equations of the tangents to the curve 3z? — y* = 8, which

4
pass thorugh the point (g, 0)

° Watch Video Solution

433. Show that the height of the cylinder of maximum volume that can be

o : ., R :
inscribed in a sphere of radius R is 2——. Also find the maximum volume.

V3

° Watch Video Solution



https://dl.doubtnut.com/l/_h2mZgv7LK7DX
https://dl.doubtnut.com/l/_i3tScb3m3Jy1
https://dl.doubtnut.com/l/_bUiXXHaqAJxW

