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MAXIMA AND MINIMA

1. Find the coordinates of a point on the

parabola y = 2 + 7z + 2 which is closest to


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MfZVw8j75vQb

the straight liney = 3z — 3.

o Watch Video Solution

2. Find the points of local maxima or local
minima, if any, of the following function, using
the first derivative test. Also, find the local
maximum or local minimum values, as the case

2
may be: f(x) = % +_z > 0

o Watch Video Solution



https://dl.doubtnut.com/l/_MfZVw8j75vQb
https://dl.doubtnut.com/l/_oP65dx9dYDNc

3. An open tank is to be constructed with
square base and vertical sides so as to contain
a given quantity of water. Show that the
expenses of lining with lead will be least, if

depth is made half of width.

o Watch Video Solution

4. Find the points of local maxima or local
minima, if any, of the following function, using

the first derivative test. Also, find the local


https://dl.doubtnut.com/l/_1HwfnxbmGvja
https://dl.doubtnut.com/l/_j5UF39pj7Q8R

maximum or local minimum values, as the case

7'(' ™

may be: f(z) = sin2z — z, — 3 <z < 2

° Watch Video Solution

5. Find the maximum slope of the curve

y= —x° + 3z% + 2z — 27.

o Watch Video Solution

6. The total cost of producing = radio sets per

2
day is Rs%35w + 25 and the price per set at


https://dl.doubtnut.com/l/_j5UF39pj7Q8R
https://dl.doubtnut.com/l/_enUfAHTxyTYK
https://dl.doubtnut.com/l/_U8uVwau9Zqd1

which they may be sold is Rs50 — ; Find the

daily output to maximize the total profit.

o Watch Video Solution

7. A box of constant volume c is to be twice as
long as it is wide. The material on the top and
four sides cost three times as much per
square metre as that in the bottom. What are

the most economic dimensions?

o Watch Video Solution



https://dl.doubtnut.com/l/_U8uVwau9Zqd1
https://dl.doubtnut.com/l/_PWR9gsqPxNgJ
https://dl.doubtnut.com/l/_ZITF7XzFz1ca

8. The sum of the surface areas of a sphere
and a cube is given. Show that when the sum
of their volumes is least, the diameter of the

sphere is equal to the edge of the cube.

o Watch Video Solution

9. Find the maximum and the minimum values,
if any, without using derivatives of the

following functions: f(z) = |z 4+ 2| on R

o Watch Video Solution



https://dl.doubtnut.com/l/_ZITF7XzFz1ca
https://dl.doubtnut.com/l/_B1NgcVp2aSKt

10. Find the maximum and the minimum
values, if any, without using derivatives of the
following functions: f(z) = 42* — 4z + 4 on

R

° Watch Video Solution

1. Show that the maximum volume of the
cylinder which can be inscribed in a sphere of

radius 5+/3cm is 500mem®.

° Watch Video Solution



https://dl.doubtnut.com/l/_gRwwAPnjLsfE
https://dl.doubtnut.com/l/_uhydFxyxU1YS

12. Find the maximum and the minimum
values, if any, without using derivatives of the

following functions: f(z) = 2z° + 50n R

o Watch Video Solution

13. Find the points of local maxima or local
minima and corresponding local maximum
and local minimum values of each of the given

function. Also, find the points of inflection, if

Z

any: f(z) = xe


https://dl.doubtnut.com/l/_uhydFxyxU1YS
https://dl.doubtnut.com/l/_drE58Pp8gLpF
https://dl.doubtnut.com/l/_JxObYBNwzNut

° Watch Video Solution

14. Find the points of local maxima or local
minima and corresponding local maximum
and local minimum values of each of the
following functions. Also, find the points of
inflection, if any

f(z) = z* — 62z + 120z + 9

o Watch Video Solution



https://dl.doubtnut.com/l/_JxObYBNwzNut
https://dl.doubtnut.com/l/_FYgSmfpspqOe

15. The function y = alogz + bz + = has

extreme values at x=1,2.Find aand b

° Watch Video Solution

16. Find the absolute maximum and the
absolute minimum values of the following

function in the given intervals:

flz) = (2 —2)yz =1 in [1,9]

o Watch Video Solution



https://dl.doubtnut.com/l/_tRQ950jcIZuQ
https://dl.doubtnut.com/l/_EZWWTqftHWbm
https://dl.doubtnut.com/l/_wgGGA44G8TRG

17. 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.

o Watch Video Solution

18. A large window has the shape of a
rectangle surmounted by an equilateral
triangle. If the perimeter of the window is 12

metres find the dimensions of the rectangle


https://dl.doubtnut.com/l/_wgGGA44G8TRG
https://dl.doubtnut.com/l/_NEINNJzRpc1E

that will produce the largest area of the

window.

° Watch Video Solution

19. Find the largest possible area of a right
angled triangle whose hypotenuse is 5cm

long.

° Watch Video Solution



https://dl.doubtnut.com/l/_NEINNJzRpc1E
https://dl.doubtnut.com/l/_sDuVWuRq1ZXu

20. A closed cylinder has volume 2156¢m?.
What will be the radius of its base so that its

total surface area is minimum?

o Watch Video Solution

21. Find the points of local maxima or local
minima, if any, of the following function, using
the first derivative test. Also, find the local

maximum or local minimum values, as the case

may be: f(z) = z*(z — 1)*

| & I


https://dl.doubtnut.com/l/_3YksGRxkYSkd
https://dl.doubtnut.com/l/_BGWm3DNwOoMa

| ¥ Watch Video Solution |

22. Show that among all positive numbers x

2

and y with z? + y*> = %, the sum z + y is

r
largest whenz =y = — .

V2

° Watch Video Solution

23. Find the points of local maxima or local
minima, if any, of the following function, using

the first derivative test. Also, find the local


https://dl.doubtnut.com/l/_BGWm3DNwOoMa
https://dl.doubtnut.com/l/_JaFGjFU4w8Fm
https://dl.doubtnut.com/l/_BTPeFFjUzAqp

maximum or local minimum values, as the case

may be: f(z) = (z — 5)*

° Watch Video Solution

24. Prove that the semi-vertical angle of the

right circular cone of given volume and least

curved surface is cot (\/5)

° Watch Video Solution



https://dl.doubtnut.com/l/_BTPeFFjUzAqp
https://dl.doubtnut.com/l/_wbZzPaEOURkc

25. Show that the cone of the greatest volume
which can be inscribed in a given sphere has
an altitude equal to 2/3 of the diameter of the

sphere.

o Watch Video Solution

26. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = (& — 1)(z +2)°

| & I


https://dl.doubtnut.com/l/_Q9MnrEItIXe6
https://dl.doubtnut.com/l/_nVHVtQyc0nY4

| ¥ Watch Video Solution |

27. Find the points of local maxima or local
minima, if any, of the following function, using
the first derivative test. Also, find the local
maximum or local minimum values, as the case

may be: f(x)=cosx ,0

o Watch Video Solution

28. Determine the points on the curve 2% = 4y

which are nearest to the point (0,5).


https://dl.doubtnut.com/l/_nVHVtQyc0nY4
https://dl.doubtnut.com/l/_R2lI9mktGpai
https://dl.doubtnut.com/l/_vCB6bQcymZ2I

° Watch Video Solution

29. The total area of a page is 150cm?. The
combined width of the margin at the top and
bottom is 3cm and the side 2cm. What must
be the dimensions of the page in order that
the area of the printed matter may be

maximum?

o Watch Video Solution



https://dl.doubtnut.com/l/_vCB6bQcymZ2I
https://dl.doubtnut.com/l/_lDOJHu79iwxm

30. A straight line is drawn through a given
point P(1, 4). Determine the least value of the

sum of the intercepts on the coordinate axes.

o Watch Video Solution

31. The strength of a beam varies as the
product of its breadth and square of its depth.
Find the dimensions of the strongest beam
which can be cut from a circular log of radius

a-

| & I


https://dl.doubtnut.com/l/_Gdndqn9UpIsv
https://dl.doubtnut.com/l/_bJKQ3PlGsOxL

| ¥ Watch Video Solution |

32. 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 + 2).

o Watch Video Solution



https://dl.doubtnut.com/l/_bJKQ3PlGsOxL
https://dl.doubtnut.com/l/_DPPzwl4Bpn23

33. A particle is moving in a straight line such

that its distance s at any time ¢ is given by

4
s = tz o3 1487 — 7. Find when its

velocity is maximum and acceleration

minimum.

o Watch Video Solution

34. A wire of length 20m is to be cut into two
pieces. One of the places will be bent into

shape of a square and the other shape of an


https://dl.doubtnut.com/l/_RrF9uXEV9Nde
https://dl.doubtnut.com/l/_C0BwOmRVatd7

equilateral triangle. Where the wire should be
cut so that the sum of the areas of the square

and triangle is minimum?

o Watch Video Solution

35. Abeam is supported at the two ends and is
uniformly loaded. The bending moment M at

a distance * from one end is given by

WL W, . Wz Wi
2 2 T3 3

Find the point at which M is maximum in each

case.



https://dl.doubtnut.com/l/_C0BwOmRVatd7
https://dl.doubtnut.com/l/_89tk7OVbzYq6

I D Watch Video Solution I

36. Determine two positive numbers whose
sum is 15 and the sum of whose squares is

minimum.

O Watch Video Solution

37. Show that the right circular cylinder, open
at the top, and of given surface area and
maximum volume is such that its height is

equal to the radius of the base.


https://dl.doubtnut.com/l/_89tk7OVbzYq6
https://dl.doubtnut.com/l/_x3eFFTUOhgmt
https://dl.doubtnut.com/l/_m9Okg7mPQpO0

° Watch Video Solution

38. Find the volume of the largest cylinder that

can be inscribed in a sphere of radius rem.

° Watch Video Solution

39. A rectangular sheet of fixed perimeter with
sides having their lengths in the ratio 8:15 is
converted into anopen rectangular box by

folding after removing squares of equal area


https://dl.doubtnut.com/l/_m9Okg7mPQpO0
https://dl.doubtnut.com/l/_YhLPWFypt8zX
https://dl.doubtnut.com/l/_XgQ7qEzlKcMO

from all four corners. If the total area of
removed squares is 100, the resulting box has
maximum volume. Then the length of the sides
of the rectangular sheet are 24 (b) 32 (c) 45 (d)

60

o Watch Video Solution

40. A square piece of tin of side 18 cm is to be
made into a box without top, by cutting a
square from each corner and folding up the

flaps to form the box. What should be the side


https://dl.doubtnut.com/l/_XgQ7qEzlKcMO
https://dl.doubtnut.com/l/_4vMpRK9VYUfH

of the square to be cut off so that the volume

of the box is the maximum possible?

° Watch Video Solution

41. Find both the maximum and the minimum
value of 3z* — 823 + 1222 — 48z + 1 on the

interval [1, 4] .

° Watch Video Solution



https://dl.doubtnut.com/l/_4vMpRK9VYUfH
https://dl.doubtnut.com/l/_sG9cJHZ8B4Zp

42. Show that f(x) =sinz(l+ cosz) is

0y
maximum at x = 3 in the interval [0, |-

° Watch Video Solution

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

equilateral triangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_9ZsrvUvGNP80
https://dl.doubtnut.com/l/_HiHR1Grx1Kz9

44, The sum of the surface areas of a cuboid
with sides z, 2z and 3 and a sphere is given
to be constant. Prove that the sum of their
volumes is minimum, if z is equal to three
times the radius of sphere. Also find the

minimum value of the sum of their volumes.

o Watch Video Solution

45. Find the maximum and minimum value of

f(z) = sinz + %cos 2tn [0, g}

| & |


https://dl.doubtnut.com/l/_8GFEux9rQWdW
https://dl.doubtnut.com/l/_hHm5LBCr9c3N

| ¥ Watch Video Solution |

46. Prove that f(z) = sinz + /3cosz has

s

maximum value at £ = E

o Watch Video Solution

47. Find the difference between the greatest
and least values of the function

f(x) = sin2zx —a:on[— — —.

o Watch Video Solution



https://dl.doubtnut.com/l/_hHm5LBCr9c3N
https://dl.doubtnut.com/l/_xdwnP8HUVtR9
https://dl.doubtnut.com/l/_UpZmKvaP2M2h

48. Find the maximum and minimum values of

f(z) = z°° — 2* in the interval [0, 1] .

o Watch Video Solution

49. If f(z) = alog|z| + bz + x has extreme
values at = — land at x = 2, then find a

and b .

o Watch Video Solution



https://dl.doubtnut.com/l/_b0UdNhXWhvXz
https://dl.doubtnut.com/l/_K7pFAdQnSKkF

50. At what points, the slope of the curve
y= —x°+32>+92 —27 is maximum?

Also, find the maximum slope.

o Watch Video Solution

1 XL
51. Show that the maximum value of (—) IS
€T

Y I

ee.

o Watch Video Solution



https://dl.doubtnut.com/l/_a7BCGD08z0xZ
https://dl.doubtnut.com/l/_Q6w9cmuKDDhe

—b
52.Ify = ar has a turning point

(z — 1)(z — 4)
P(2, — 1), find the value of a and b.

o Watch Video Solution

53. A metal box with a square base and vertical
sides is to contain 1024 cm3 of water, the
material for the top and bottom costs Rs 5 per
cm2 and the material for the sides costs Rs

2.50 per cm2. Find the least cost of the box.

o Watch Video Solution



https://dl.doubtnut.com/l/_QBcvKg9PolF6
https://dl.doubtnut.com/l/_FEoObQ0cjtHb

54.0R An open box with a square base is to be

made out of a given quantity of cardboard of

area ¢’ square units. Show that the maximum

C?’

cubic units.
63

volume of the box is

o Watch Video Solution

55. Find the point on the curve y? = 4z which

is nearest to the point (2, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_FEoObQ0cjtHb
https://dl.doubtnut.com/l/_LZpR4ddoFOHw
https://dl.doubtnut.com/l/_nElmCBdXNteu

56. A telephone company in a town has 500
subscribers on its list and collects fixed
charges of Rs. 300 per subscriber. The
company proposes to increase the annual
subscription and it is believed that every
increase of Rs. 1 one subscriber will
discontinue the services. Find what increase

will bring maximum revenue?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ce0BPAyeIbn8

57. The maximum value of

€T ) 1
f(z) = y—— on [—1,1] is (a)Z (b)
RPN
35 @z

o Watch Video Solution

5
58. The function Z r —)
. . . . 5
assuming minimum value at z = (a)5 (b) Bl
(c)3 (d)2

o Watch Video Solution



https://dl.doubtnut.com/l/_UbF3V5OTOlPh
https://dl.doubtnut.com/l/_Saj1PkaC3WlT
https://dl.doubtnut.com/l/_9g5LtmO1cA7w

59. The least value of the function
f(z) = 2> — 182% + 96z in the interval [0, 9]

is 126 (b) 135 (c) 160 (d) O

o Watch Video Solution

1
e

1
60. The maximum value of =, x > 0 is (a)e

(b) (%) (c) 1 (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_9g5LtmO1cA7w
https://dl.doubtnut.com/l/_pCK4RvUVxNpA

61. Let

fz) = (z —a)’ + (2 — b’ + (z — )"
a+b+c
3

Then, f(z) has a minimum at z =
1

(b) (C)

8 (d) none of these

° Watch Video Solution

62. Show that of all the rectangles inscribed in
a given fixed circle, the square has the

maximum area.

° Watch Video Solution



https://dl.doubtnut.com/l/_PM1DYPOgx5Zt
https://dl.doubtnut.com/l/_5pXKYXWK4qyv

63. AB is a diameter of a circle and C is any
point on the circumference of the circle. Then
a) the area of ABC is maximum when it is
isosceles b) the area of ABC is minimum
when it is isosceles c) the perimeter of ABC'is

minimum when it is isosceles d) none of these

o Watch Video Solution

64. Find the points of local maxima and local

minima, if any, y = 3z3 + 1222 + 7. Find also


https://dl.doubtnut.com/l/_5pXKYXWK4qyv
https://dl.doubtnut.com/l/_Lv8JQIv2fFP4
https://dl.doubtnut.com/l/_TqG2P0C5zs7w

the local maximum and local minimum values,

as the case may be:

° Watch Video Solution

65. Find the local maximum and local minimum
value of

f(z) = seczx + logcos®z, 0 < = < 27

° Watch Video Solution



https://dl.doubtnut.com/l/_TqG2P0C5zs7w
https://dl.doubtnut.com/l/_Qon6VB4f5psL

66. Amongst all pairs of positive numbers with

product 256, find those whose sum is the least.

° Watch Video Solution

67.Find two positive numbers whose sum is 14

and the sum of whose squares in minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_EdRw8MEHOKcF
https://dl.doubtnut.com/l/_yAm1wYb8GezR

68. A beam is supported at the two ends and is
uniformly loaded. The bending moment M at

a distance = from one end is given by (i)

WL w ., .
= 5T 5t (ii)
3
M = V[;m — V;/ :22 Find the point at which

M is maximum in each case.

o Watch Video Solution

69. Show that all the rectangles with a given

perimeter, the square has the largest area.

| |


https://dl.doubtnut.com/l/_Z81FsNbC8Fny
https://dl.doubtnut.com/l/_uABDk6gVok69

| ' Watch Video Solution |

70. Find all the points of local maxima and

local minima of the function

f(z) = z° — 62% + 12z — 8.

o Watch Video Solution

71. Show that the function
f(z) = 42® — 182* + 27x — 7 has neither

maxima nor minima.

I o Watch Video Solution


https://dl.doubtnut.com/l/_uABDk6gVok69
https://dl.doubtnut.com/l/_rCLWngfxf9Tm
https://dl.doubtnut.com/l/_s8VxM2xhNyaV

72. Find all the points of local maxima and
minima and the corresponding maximum and

minimum values of the function

3 4
flz) = — Za:4 — 8z3 — 755132 + 105.

o Watch Video Solution

73. Find all the points of local maxima and

minima and the corresponding maximum and


https://dl.doubtnut.com/l/_s8VxM2xhNyaV
https://dl.doubtnut.com/l/_5LqUaJz76Bkk
https://dl.doubtnut.com/l/_mIuO7zECPfQM

minimum values of the function

f(z) = 22° — 21z* + 36z — 20.

° Watch Video Solution

74. Find the points of local maxima, local
minima and the points of inflection of the
function f(z) = 2° — 5z* + 5z® — 1. Also,
find the corresponding local maximum and

local minimum values.

° Watch Video Solution



https://dl.doubtnut.com/l/_mIuO7zECPfQM
https://dl.doubtnut.com/l/_D3yYBhM9jO9l
https://dl.doubtnut.com/l/_rtwNGMeqI891

75. Find the point of local maxima or local
minima of the function

f(z) = (sin*z + cos*z) in 0 <z < g

° Watch Video Solution

76. 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/_rtwNGMeqI891
https://dl.doubtnut.com/l/_EqOofyymkqii
https://dl.doubtnut.com/l/_nY4IT9lv8qYD

77.Show that the total surface area of a closed
cuboid with square base and given volume is

minimum, when it is a cube.

° Watch Video Solution

78. Find the maximum and the minimum

values, if any, of the following functions

f(zx) =3z° + 62+ 8,z € R

° Watch Video Solution



https://dl.doubtnut.com/l/_nY4IT9lv8qYD
https://dl.doubtnut.com/l/_UQi7l7imbgPK

79. Find the maximum and the minimum

values, if any, of the following functions

f(x) = —|x — 1| +5f or allr € R

o Watch Video Solution

80. Find the maximum and the minimum

values, if any, of the following functions

, T
f(x) =sin3x + 4,z € (_E’E)

o Watch Video Solution



https://dl.doubtnut.com/l/_DQuc6t7KBXRG
https://dl.doubtnut.com/l/_iPLpOMyt3hOv
https://dl.doubtnut.com/l/_uvLW1KQ46Ibj

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

f(x)=[x+3]| for all x € R.

o Watch Video Solution

82. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_uvLW1KQ46Ibj
https://dl.doubtnut.com/l/_1T0nepbVzZgY

8. A wire of length 36m 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 lengths of the two pieces, so
that the combined area of the square and the

circle is minimum?

o Watch Video Solution



https://dl.doubtnut.com/l/_1T0nepbVzZgY
https://dl.doubtnut.com/l/_cwxGSW3ipgOL

84. Find the maximum and the minimum
values of f(z) =3z° +6z+8, =€ R, if

any.

o Watch Video Solution

85. Find the maximum and the minimum
values of f(z) = — | — 1| +5forallz € R

, if any.

o Watch Video Solution



https://dl.doubtnut.com/l/_EhILihm1VLHI
https://dl.doubtnut.com/l/_K9sxKA4IJLT8
https://dl.doubtnut.com/l/_mKeBVEqGT4ui

86. Find the maximum and the minimum
values of
f(z) =sindz +4, zc(—7n/2, 7/2) , if

any.

o Watch Video Solution

87. Find the maximum and the minimum

values of f(z) = z° + 1forallz € R,ifany.

o Watch Video Solution



https://dl.doubtnut.com/l/_mKeBVEqGT4ui
https://dl.doubtnut.com/l/_61l3jHBlXhGD
https://dl.doubtnut.com/l/_YgTa6AnrpaJr

88. Find the maximum and the minimum
values of f(z) = sin(sinz) for all z € R, if

any.

o Watch Video Solution

89. Find the maximum and the minimum

values of f(z) = |z + 3| forall z € R, if any.

o Watch Video Solution



https://dl.doubtnut.com/l/_YgTa6AnrpaJr
https://dl.doubtnut.com/l/_jyZRfjuVmL2D

90. Find the maximum and minimum values of
f(z) = 4z® — 4z + 4 on R , if any, without

using derivatives.

o Watch Video Solution

91. Find the maximum and minimum values of
f(z) = — (z —1)> +20n R, if any, without

using derivatives.

o Watch Video Solution



https://dl.doubtnut.com/l/_YUvEax1ESHXz
https://dl.doubtnut.com/l/_ZTclrHTxxVzt
https://dl.doubtnut.com/l/_G1k5xTOBmyCn

92. Find the maximum and minimum values of
f(z) = |z + 2| on R, if any, without using

derivatives.

o Watch Video Solution

93. Find the maximum and minimum values of
f(z) = sin2z + 5 on R, if any, without using

derivatives.

o Watch Video Solution



https://dl.doubtnut.com/l/_G1k5xTOBmyCn
https://dl.doubtnut.com/l/_YUPpcl4Eb3uE
https://dl.doubtnut.com/l/_z9UvVzw6CrSz

94. Find the maximum and minimum values of
f(z) = |sindz + 3| on R , if any, without

using derivatives.

o Watch Video Solution

95. Find the maximum and minimum values of
f(z) = 2z° +5 on R, if any, without using

derivatives.

o Watch Video Solution



https://dl.doubtnut.com/l/_z9UvVzw6CrSz
https://dl.doubtnut.com/l/_IOyvTMUtPFk8

96. Find the maximum and minimum values of
f(x) = — |z + 1| + 3 on R, if any, without

using derivatives.

o Watch Video Solution

97. Find the maximum and minimum values of
f(z) = 16z° — 16z +-28 on R , if any,

without using derivatives.

o Watch Video Solution



https://dl.doubtnut.com/l/_7qGkvl54r46Y
https://dl.doubtnut.com/l/_P8EKEiD8vuWP
https://dl.doubtnut.com/l/_wJUnU4QMn3ht

98. Find the maximum and minimum values of
f(z) = 2° —1 on R, if any, without using

derivatives.

o Watch Video Solution

99. Find all the points of local maxima and

minima of the function

f(z) = z° — 62> + 9z — 8.

o Watch Video Solution



https://dl.doubtnut.com/l/_wJUnU4QMn3ht
https://dl.doubtnut.com/l/_XgOw3UqTI41X
https://dl.doubtnut.com/l/_bbWFC1kf7cgr

100. Find all the points of local maxima and
local minima as well as the corresponding

local maximum and local minimum values for

the function f(z) = (z — 1)*(z + 1)°.

° Watch Video Solution

101. Find all the points of local maxima and
local minima of the function

f(z) = 2° — 62% + 12z — 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_bbWFC1kf7cgr
https://dl.doubtnut.com/l/_a4wtEtBPUQLW
https://dl.doubtnut.com/l/_nF19Qz5abntv

102. Show that the function
f(z) = 4> — 182% 4+ 27z — 7 has neither

maxima nor minima.

o Watch Video Solution

103. Find the points of local maxima, local
minima and the points of inflection of the
function f(z) = z° — 5z + 5z°> — 1 . Also,
find the corresponding local maximum and

local minimum values

l o Watch Video Solution


https://dl.doubtnut.com/l/_nF19Qz5abntv
https://dl.doubtnut.com/l/_mmaRW1WFda9h

104. Find the local maxima or local minima, if

any, of the function f(x)=sinx+cosx \\ 0

o Watch Video Solution

105. Find the local maximum or local minimum,

if any, of the function f(x)=sin4:n + costz .

where x belongs to [O, %]

o Watch Video Solution



https://dl.doubtnut.com/l/_mmaRW1WFda9h
https://dl.doubtnut.com/l/_qO1mF7OAszmf
https://dl.doubtnut.com/l/_DaKmpVWnruWQ

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

maxima (ii) local minima (iii) point of inflexion

o Watch Video Solution

107. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = (z - 5)*

° Watch Video Solution



https://dl.doubtnut.com/l/_QNM9DoZIlc4C
https://dl.doubtnut.com/l/_o1YGWU9iHt8w

108. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = z° — 3z

o Watch Video Solution

109. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = 2*(z — 1)°


https://dl.doubtnut.com/l/_o1YGWU9iHt8w
https://dl.doubtnut.com/l/_fLHmbw8SMVgx
https://dl.doubtnut.com/l/_HGFXPXxfquIT

° Watch Video Solution

110. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = (2 — 1)(z +2)°

o Watch Video Solution

111. Find the points of local maxima or local

minima, if any, using first derivative test, and


https://dl.doubtnut.com/l/_HGFXPXxfquIT
https://dl.doubtnut.com/l/_PccFn7fDg2uT
https://dl.doubtnut.com/l/_ggeNgpejCzWQ

local maximum or local minimum of

1
x2 4+ 2

f(z) =

° Watch Video Solution

112. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = z° — 62> + 9z + 15

o Watch Video Solution



https://dl.doubtnut.com/l/_ggeNgpejCzWQ
https://dl.doubtnut.com/l/_Ae4Jry4O5ewb

113. Find the points of local maxima or local
minima, if any, using first derivative test, and
local maximum or local minimum of

f(x) =sin2z,0 < x <

o Watch Video Solution

114. Find the points of local maxima or local
minima, if any, using first derivative test, and
local maximum or local minimum of

f(z) =sinz — cosz,z € (0, 2m)

| & I


https://dl.doubtnut.com/l/_krK2v7corFaJ
https://dl.doubtnut.com/l/_qdhNBOjG28wu

| ¥ Watch Video Solution |

115. Find the points of local maxima or local
minima, if any, using first derivative test, and
local maximum or local minimum of

f(xz) = cos z, x belongs to(0, )

o Watch Video Solution

116. Find the points of local maxima or local

minima, if any, using first derivative test, and


https://dl.doubtnut.com/l/_qdhNBOjG28wu
https://dl.doubtnut.com/l/_uxaOtEPIKySY
https://dl.doubtnut.com/l/_odq929KKgtaZ

local maximum or local minimum of

OIS

f(z) = sin2x — xz, — §x§g

° Watch Video Solution

117. Find the points of local maxima or local
minima, if any, using first derivative test, and
local maximum or local minimum of

f(z) =sin2z, 0 <z <

o Watch Video Solution



https://dl.doubtnut.com/l/_odq929KKgtaZ
https://dl.doubtnut.com/l/_IGwvaC8Er0Aa

118. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

flx) =x/1—2, >0

o Watch Video Solution

119. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

f(z) = 2*(2z — 1)’

| & I


https://dl.doubtnut.com/l/_pF0tPaKnwm5K
https://dl.doubtnut.com/l/_gygOgjIscFAe

| ¥ Watch Video Solution |

120. Find the points of local maxima or local
minima, if any, using first derivative test, and

local maximum or local minimum of

2

Wi
f(a:)—E-l—;, x>0

o Watch Video Solution

121. Find all the points of local maxima and

minima and the corresponding maximum and


https://dl.doubtnut.com/l/_gygOgjIscFAe
https://dl.doubtnut.com/l/_IigLCtB3zygD
https://dl.doubtnut.com/l/_TDb2SutJgDgk

minimum values of the function

3
flz) = — Za:4 — 823 — 42—5:102 + 105.

° Watch Video Solution

122. Find all the points of local maxima and
minima and the corresponding maximum and

minimum values of the function

f(z) = 22° — 212 + 36z — 20.

o Watch Video Solution



https://dl.doubtnut.com/l/_TDb2SutJgDgk
https://dl.doubtnut.com/l/_4DTHLpGujif1

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

minimum values of f(z) = sin2z — z , where

-pi/2

° Watch Video Solution

124. Find maximum and minimum values of

f(x) = sinx + 5 cos 2z ,where 0

o Watch Video Solution



https://dl.doubtnut.com/l/_qZxvuWhIFvhL
https://dl.doubtnut.com/l/_eqvO2MOPGK2R
https://dl.doubtnut.com/l/_FdYgJrph52bm

125. Find the points of local maxima and local

minima, if any, and local maximum and local

4

minimum values of f(z) = sin* 2 + cos* z , 0

o Watch Video Solution

126. Find the points of local maxima or local
minima, if any, and local maximum or local
minimum values of f(z) =sinz + cosz

where 0

° Watch Video Solution



https://dl.doubtnut.com/l/_FdYgJrph52bm
https://dl.doubtnut.com/l/_nYyoPbJThjpJ

127. Find the points of local maxima and local
minima, if any, and local maximum and local
minimum values of f(x) = sinxz — cosx

Wwhere () < x < 27

o Watch Video Solution

128. Find the points of local maxima and local
minima, if any, and local maximum and local
minimum values of f(x) = sin2x , where

O<zxz<m

| & I


https://dl.doubtnut.com/l/_xd2mIQaYP8Ky
https://dl.doubtnut.com/l/_t3n2Ls3zJWAO

| ¥ Watch Video Solution |

129. Find the second order derivative of

f(z) = 2cosz + z with respect to x

o Watch Video Solution

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

minimum values of f(z) =2sinx —z ,

s 7'('

—E<$<§

o Watch Video Solution



https://dl.doubtnut.com/l/_t3n2Ls3zJWAO
https://dl.doubtnut.com/l/_Mpk44OZgLXDg
https://dl.doubtnut.com/l/_7Rfh4TDQzMZa

131. Find the local maximum and local

minimum values of

2

f(xz) = secx + logcos“z, 0 <z < 27w

o Watch Video Solution

132. Show that none of the following functions
has a local maximum or a local minimum:

3+ 22 + z + 1 (ii) €°

o Watch Video Solution



https://dl.doubtnut.com/l/_7Rfh4TDQzMZa
https://dl.doubtnut.com/l/_pshyCsS9AmsE
https://dl.doubtnut.com/l/_SCLz93fB3RF2

133. Show that none of the following functions
has a local maximum or a local minimum: log x

(icosz, O0<x<m

o Watch Video Solution

134. Find the maximum profit that a company

can make, if the profit function is given

P(z) = 41 + 24x — 18z~ .

o Watch Video Solution



https://dl.doubtnut.com/l/_SCLz93fB3RF2
https://dl.doubtnut.com/l/_vIzBFdJncT2e
https://dl.doubtnut.com/l/_orOr9uhtZKRA

135. At what points, the slope of the curve

y= — z® + 322 + 9z — 27 is maximum.

o Watch Video Solution

136. If f(z) = alog|z| + bz® + z has extreme
valuesat x = — 1and at x = 2, then find a

and b.

o Watch Video Solution



https://dl.doubtnut.com/l/_MKIMeFHBnUis
https://dl.doubtnut.com/l/_JRLp8RFukHVt

137. It is given that at « = 1 , the function
x? — 62z° + ax + 9 attains its maximum
value on the interval [0, 2| . Find the value of

a .

° Watch Video Solution

—b
138. If y= ar has a turning

(z — 1)(z —4)
point P(2, — 1), find the values of a and b

and show that y is maximum at P .

° Watch Video Solution



https://dl.doubtnut.com/l/_pDdeXS1v7dBe
https://dl.doubtnut.com/l/_ibKPy4Bd0Bsz

1

X
139. Show that the maximum value of (E)

is el/¢€

o Watch Video Solution

140. Show that sin” @cos?f attains a

maximum, when § = tan ' ‘ /£ .
q

° Watch Video Solution



https://dl.doubtnut.com/l/_ibKPy4Bd0Bsz
https://dl.doubtnut.com/l/_TvzN7JAAUV4r
https://dl.doubtnut.com/l/_1fuqrBIEdUxk

141. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of
f(z) = z* — 622® + 120z + 9 . Also, find the

points of inflection, if any:

o Watch Video Solution

142. Find the points of local maxima or minima
and corresponding local maximum and

minimum values of


https://dl.doubtnut.com/l/_KSmUJP18d6u3
https://dl.doubtnut.com/l/_LacJv83UIhHJ

f(z) = 2 — 62> + 9z + 15 . Also, find the

points of inflection, if any:

° Watch Video Solution

143. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of f(z) = (z — 1)(z + 2)° .

Also, find the points of inflection, if any:

o Watch Video Solution



https://dl.doubtnut.com/l/_LacJv83UIhHJ
https://dl.doubtnut.com/l/_scXDylHy6PPa

144. Find the points of local maxima or minima
and corresponding local maximum and

minimum values of

f(z) = z° — 5z* + b5z® — 1

o Watch Video Solution

145. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of f(z) = x e” . Also, find the

points of inflection, if any:

| & I


https://dl.doubtnut.com/l/_wsW8NFKwR5H0
https://dl.doubtnut.com/l/_sNFU1nZzrTjf

| ¥ Watch Video Solution |

146. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of
flx) =2z/2+2/xz, >0 . Also, find the

points of inflection, if any:

o Watch Video Solution

147. Find the points of local maxima or minima

and corresponding local maximum and


https://dl.doubtnut.com/l/_sNFU1nZzrTjf
https://dl.doubtnut.com/l/_D6ywPPGEtKox
https://dl.doubtnut.com/l/_PcUCkmIZ7Wc0

minimum values of
flz) = (x+1)(x + 2)1/3, x > — 2 . Also,

find the points of inflection, if any:

o Watch Video Solution

148. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of

f(x) = x+/32 — 2, —5 <z <5.Also,find

the points of inflection, if any:

o Watch Video Solution



https://dl.doubtnut.com/l/_PcUCkmIZ7Wc0
https://dl.doubtnut.com/l/_o5lGX3Na7aLX

149. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of f(z) = z,/1—z, =z <1,
x>0, x € R . Also, find the points of

inflection, if any:

o Watch Video Solution

150. Find the points of local maxima or minima
and corresponding local maximum and

minimum values of


https://dl.doubtnut.com/l/_o5lGX3Na7aLX
https://dl.doubtnut.com/l/_HHtDSyk9g8FX
https://dl.doubtnut.com/l/_1LiF32DwwzgL

2
f(m)::v—i—%, a>0, x#0 . Also, find

the points of inflection, if any:

o Watch Video Solution

151. Find the points of local maxima or minima
and corresponding local maximum and
minimum values of

flx) =zy/2—2* —v2<x <42 . Albso,

find the points of inflection, if any:

o Watch Video Solution



https://dl.doubtnut.com/l/_1LiF32DwwzgL
https://dl.doubtnut.com/l/_TkttJOuj4Ano
https://dl.doubtnut.com/l/_3PRx4FQUNJv0

152. Find the points of local maxima or minima
and corresponding local maximum and

minimum values of

flx)=z+/1—z, <1

o Watch Video Solution

153. Find the local extremum values of the

following functions: f(z) = (z — 1)(z — 2)°

° Watch Video Solution



https://dl.doubtnut.com/l/_3PRx4FQUNJv0
https://dl.doubtnut.com/l/_wUXE1k2Wvb6P
https://dl.doubtnut.com/l/_JcIU6q7js8cK

154. The function y = alogz + bz? + = has

extreme values at x =1 and £ = 2 . Find a

and b.

o Watch Video Solution

logx

155. Show that has a maximum value at

T

o Watch Video Solution



https://dl.doubtnut.com/l/_JcIU6q7js8cK
https://dl.doubtnut.com/l/_CvJ1buBfyljY

156. Find the maximum and minimum values of

4

m_|_2—|-a:.

the function f(x) =

o Watch Video Solution

157. Find the maximum and minimum values of

the function f(z) = tanz — 2z .

o Watch Video Solution



https://dl.doubtnut.com/l/_PxZZ0mdgnO87
https://dl.doubtnut.com/l/_CjODbs51oYQ9

158. If f(z) =2° 4+ azx® +bxr+c has a
maximumat x = — 1 and minimumat x = 3

. Determine a, band c.

o Watch Video Solution

159. Prove that f(z) = sinz + \/3cosz has

, T
maximum value at x = E )

o Watch Video Solution



https://dl.doubtnut.com/l/_vFkd9yypakdk
https://dl.doubtnut.com/l/_dk2Gl8VfbY3q

160. Find the maximum and minimum values of

f(z) = 2z° — 24z + 107 in the interval [1, 3]

o Watch Video Solution

161. Find the second order derivative of

f(x) = sinz with respect to x.

o Watch Video Solution



https://dl.doubtnut.com/l/_8CDTzfn6Z4iX
https://dl.doubtnut.com/l/_hyNUsdv5DV0D

162. Find the maximum and minimum values of

: 1 : @
f(z) = sinx + 5 Cos 2z in [O, 5] :

° Watch Video Solution

163. Find the maximum and minimum values of

f(z) = z°° — 2% in the interval [0, 1].

o Watch Video Solution



https://dl.doubtnut.com/l/_1gVzZ009tn17
https://dl.doubtnut.com/l/_hYtLbxJbXhGd

164. Find the maximum and minimum values of

f(z) = x + sin 2z in the interval [0, 27]

° Watch Video Solution

165. Find the difference between the greatest

and least  values of the function

} .

|3

f(x) = sin2z — x on [— %’

° Watch Video Solution



https://dl.doubtnut.com/l/_4EJCjU5wfBxr
https://dl.doubtnut.com/l/_5SbmFjEYVeDK

166. Show that f(z) =sinz(1 -+ cosx) is

T
maximum at z = 3 in the interval [0, 7] .

o Watch Video Solution

167. Find the absolute maximum value and the

absolute minimum value of

fl®) =1/2—z)* +2%in[—2, 2.5

o Watch Video Solution



https://dl.doubtnut.com/l/_GTKWpANkEolt
https://dl.doubtnut.com/l/_lEcn8e7L6kzv

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

f(x) = sinx + cos z in [0, 7]

o Watch Video Solution

169. Find both the maximum and the minimum
value of 3z* — 822 + 1222 — 48z + 1 on the

interval [1, 4] .

o Watch Video Solution



https://dl.doubtnut.com/l/_Mtuv73Ok4Nmx
https://dl.doubtnut.com/l/_g02tr6dhLyhu
https://dl.doubtnut.com/l/_3whkAd77Bsr3

170. Find the absolute maximum and absolute

m2

minimum values of f(x):4az—7 in

[~ 2, 4.5

o Watch Video Solution

171. Find the absolute maximum and absolute
minimum values of f(z) = (z — 1)° + 3 in

[_37 1]

o Watch Video Solution



https://dl.doubtnut.com/l/_3whkAd77Bsr3
https://dl.doubtnut.com/l/_k1dMsSoghkCg
https://dl.doubtnut.com/l/_DEdnjoozMo6x

172. Find the absolute maximum and absolute
minimum values of
f(z) = 3z* — 82> + 122% — 48z + 25 in

0, 3]

o Watch Video Solution

173. Find the absolute maximum and the
absolute minimum values of the following

function in the given intervals:

flz) = (2 —2)yz =1 in [1,9]

o Watch Video Solution



https://dl.doubtnut.com/l/_DEdnjoozMo6x
https://dl.doubtnut.com/l/_X1oiAqWaz6op

174. Find the maximum  value of

2x° — 24z + 107 in the interval [1, 3] .

o Watch Video Solution

175. Find the absolute maximum and minimum
values of the function f given by

f(z) = cos®*z +sinz ,z € [0, 7] .

o Watch Video Solution



https://dl.doubtnut.com/l/_X1oiAqWaz6op
https://dl.doubtnut.com/l/_PH0jdYx5KpPD
https://dl.doubtnut.com/l/_xXX301OjJ3FF
https://dl.doubtnut.com/l/_KHU7dO5Z0GKg

176. Find absolute maximum and minimum
values of a function f given by

flz) = 12243 —62/3, 2z e[ -1, 1].

o Watch Video Solution

177. Find the absolute maximum and minimum
values of a function f given by
f(z) = 2z° — 152* + 36z + 1 on the interval

1, 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_KHU7dO5Z0GKg
https://dl.doubtnut.com/l/_dvWlUSVwU4vc

178. Find two numbers whose sum is 24 and

whose product is as large as possible.

o Watch Video Solution

179. Find two positive numbers  and y such

that z + y = 60 and zy® is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_xLAyNeVf5pUs
https://dl.doubtnut.com/l/_tUSD1D7fAmTJ

180. Find two positive numbers x and y such
that their sum is 35 and the product z%y°is a

maximum.

o Watch Video Solution

181. Amongst all pairs of positive numbers with

product 64, find those whose sum is the least.

° Watch Video Solution



https://dl.doubtnut.com/l/_9BgBmdu2nW1X
https://dl.doubtnut.com/l/_ewe5TqwHWX6Z

182. Find two positive numbers whose sum is

14 and the sum of whose squares is minimum.

o Watch Video Solution

183. Find the second order derivative of

2% + cos  with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_q63O2TObpGn0
https://dl.doubtnut.com/l/_kFWqFcNCHkEM

184. Find the second order derivative of

f(z) = " + tanz with respect to x

o Watch Video Solution

185. Find the minimum value of axz + by ,

where zy = ¢? and a, b, care positive.

o Watch Video Solution



https://dl.doubtnut.com/l/_cGC51uHMoaOq
https://dl.doubtnut.com/l/_w4cSLlSnTs1b

186. Show that all the rectangles with a given

perimeter, the square has the largest area.

° Watch Video Solution

187. Show that of all the rectangles of given

area, the square has the smallest perimeter.

o Watch Video Solution



https://dl.doubtnut.com/l/_pnyuSPcxLCeR
https://dl.doubtnut.com/l/_UNfReRAqJMzg

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

area.

o Watch Video Solution

189. Find the second order derivative of

f(z) = (tanz)® with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_xpbJML0HwdFQ
https://dl.doubtnut.com/l/_xQUcVBFGiRoI

190. Find the second order derivative of z'%

with respect to x

o Watch Video Solution

191. Find the derivative of z* + y* = a? with

respect to x.

o Watch Video Solution



https://dl.doubtnut.com/l/_wCb0R3rF401r
https://dl.doubtnut.com/l/_IrkQYm8sJ1yV

192. Find the derivative of z° + y° = sinz

with respect to x.

o Watch Video Solution

193. Find the derivative of z* + y* = cosz

with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_pzBOLoIE4y9B
https://dl.doubtnut.com/l/_j3a9lgEBbm0s

194. Show that the surface area of a closed
cuboid with square base and given volume is

minimum, when it is a cube.

o Watch Video Solution

195. Find the derivative of z + y® = tanz with

respect to x

° Watch Video Solution



https://dl.doubtnut.com/l/_zUWPOSiQwPdU
https://dl.doubtnut.com/l/_Z9aXYxL3da4q

196. Find the derivative of tan(z 4 y) = y3

with respect to x

o Watch Video Solution

197. Find the derivative of z? + y° = sin 2z

with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_WArjDhWjkQFB
https://dl.doubtnut.com/l/_SMDNZ67tt8Wl

198. Find the derivative of zy + y® = sinz

with respect to x

o Watch Video Solution

199. Find the second order derivative of z%y

with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_pCkNf4WYIXhG
https://dl.doubtnut.com/l/_jwS6m6MLRI3L

200. Find the second order derivative of z'°

with respect to x

o Watch Video Solution

201. Find the second order derivative of

23y = 8 with respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_2Difi72agizh
https://dl.doubtnut.com/l/_nAR8dlDs2uwm

202. Find the second order of z + 2y* with

respect to x

o Watch Video Solution

203. Find the derivative of e*tanz with

respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_2Ak1ajB63MwL
https://dl.doubtnut.com/l/_Xh6vxUQurCof

204. Find the derivative of e”logxz with

respect to x

o Watch Video Solution

205. Find the derivative of €®. x with respect

to x

o Watch Video Solution



https://dl.doubtnut.com/l/_fJRonT6zvXOl
https://dl.doubtnut.com/l/_jWdmHfbR6Iiz

206. Show that the height of a closed right
circular cylinder of given surface and
maximum volume, is equal to the diameter of

its base.

° Watch Video Solution

. dy . 3 3
207. Find o ifx® +axy + y° = 40
x

o Watch Video Solution



https://dl.doubtnut.com/l/_sMPv5GffuF4c
https://dl.doubtnut.com/l/_yDFFAU6YaPtI

208. Find the derivative of e”.tanz with

respect to x.

o Watch Video Solution

209. Find the derivative of tan_lﬁ with

respect to x.

o Watch Video Solution



https://dl.doubtnut.com/l/_eRXydaLJ9pqa
https://dl.doubtnut.com/l/_JoqpohFEYjfL

210. Find the derivative of sin™'(z) with

respect to x

o Watch Video Solution

211. Find the derivative of e*™%.cosz with

respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_2aKjlsf6bSnp
https://dl.doubtnut.com/l/_zOVfWKtrc9SS

212. Find the derivative of logz.e” with

respect to x

o Watch Video Solution

213. Find the derivative of €!°¢% with respect to

o Watch Video Solution



https://dl.doubtnut.com/l/_piPaqAJkwhjb
https://dl.doubtnut.com/l/_yzOxz58Q2avz

214. Find the derivative of xy = x + siny with

respect to x

o Watch Video Solution

215. Find the derivative of zy = sinx + y with

respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_IYlQI7HthnIT
https://dl.doubtnut.com/l/_Lu0ORp6KRdeL

216. Find the derivative of 2% with respect to

o Watch Video Solution

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

is nearest to the point (2, 1).

o Watch Video Solution



https://dl.doubtnut.com/l/_TcRguuGATiyA
https://dl.doubtnut.com/l/_5zgdYoRVVlsX

218. A jet of enemy is along the curve
Yy = z? + 2 and a soldier is placed at (3,2).Find
the minimum distance between the jet and

soldier.

° Watch Video Solution

219. The shortest distance between line

5 . 342
y—ax =1 and curve x = y° is (a) — (b)

8 3
0L Y3
32 /3 4

° Watch Video Solution



https://dl.doubtnut.com/l/_lZJcSP1neWrh
https://dl.doubtnut.com/l/_xwQaollBoHuH

220. Find the shortest distance of the point (0O,

c) from the parabola y =% , where

0<c<5h.

o Watch Video Solution

221. Find the derivative of the function

x? y? .
(?) + (b_2) = 1 with respect to x

° Watch Video Solution



https://dl.doubtnut.com/l/_xwQaollBoHuH
https://dl.doubtnut.com/l/_WOFIhrlbREdY
https://dl.doubtnut.com/l/_0etVtKmvvuhn
https://dl.doubtnut.com/l/_Ibjp8XdKuQqH

222. Find the derivative of the function

il + J 1 with respect to x

a? b2

o Watch Video Solution

223. Find the differentiation of x = siny + y

with respect to x

° Watch Video Solution



https://dl.doubtnut.com/l/_Ibjp8XdKuQqH
https://dl.doubtnut.com/l/_OlV3g2i60DOb

224. Find the second order derivative of

219 4+ 52 with respect to x

o Watch Video Solution

225. Divide 64 into two parts such that the

sum of the cubes of two parts is minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_p9jSYhUj1HZI
https://dl.doubtnut.com/l/_rVfK84cplulS

226. Find the second order derivative of e¥™?

with respect to x

° Watch Video Solution

227.Divide 15 into two parts such that product
of square of one part and cube of other is

maximum

° Watch Video Solution



https://dl.doubtnut.com/l/_93MTgHWQ7UWJ
https://dl.doubtnut.com/l/_47pZdIN3gbkQ

228. Find the derivative of z'*"® with respect

to x

° Watch Video Solution

229. A beam is supported at the two ends and
is uniformly loaded. The bending moment M

at a distance * from one end is given by

L
M = WTaz—%xz . Find the point at

which M is maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_CqFiF1twzyyb
https://dl.doubtnut.com/l/_oQZau7G6ubhs

230. A beam is supported at the two ends and
is uniformly loaded. The bending moment M

at a distance * from one end is given by

W:C_Wil??’

M =
3 3 L?

. Find the point at which

M is maximum.

o Watch Video Solution

d
231.Find -2 if 2y = &Y
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_oQZau7G6ubhs
https://dl.doubtnut.com/l/_O4ye8zcIr2OF
https://dl.doubtnut.com/l/_rKqfMj67J2nc

232. Find the derivative of zy = e® with

respect to x

o Watch Video Solution

233. Find the derivative of xy = e’ with

respect x

o Watch Video Solution



https://dl.doubtnut.com/l/_RNZPUzUpni9f
https://dl.doubtnut.com/l/_U4HbzMpAI9hR

234. Find the largest possible area of a right
angled triangle whose hypotenuse is 5 cm

long.

o Watch Video Solution

235. Find the derivative of €V + y = sinx with

respect to x

o Watch Video Solution



https://dl.doubtnut.com/l/_8GkWbUgLFUsg
https://dl.doubtnut.com/l/_v4T3Zwf3Hg0F

236. Find the derivative of sinz.e® with

respect to x

o Watch Video Solution

o dy .
237.Find — if y = sin2z. e”
dx

o Watch Video Solution

238.Find X ity — 1 z
-Find —— ify = logz. e

° Watch Video Solution



https://dl.doubtnut.com/l/_U4n6NvIIn138
https://dl.doubtnut.com/l/_vchyY3p4wJ0D
https://dl.doubtnut.com/l/_bVIgTiv6VyfW

dy . sinx
— ify =
dzx COS T

239. Find

o Watch Video Solution

COS T

. dy .
240.Find — ify =
dx x

o Watch Video Solution

241. Show that the height of the cylinder of

maximum volume that can be inscribed in a


https://dl.doubtnut.com/l/_bVIgTiv6VyfW
https://dl.doubtnut.com/l/_kj3P1828h0jb
https://dl.doubtnut.com/l/_PBBR6nX1ur0i
https://dl.doubtnut.com/l/_4iYwkgwlieKU

2
sphere of radius R is 2R :

V3

o Watch Video Solution

tanx

242.Find 2 it
.FiNd —— | =
dx y sin x

° Watch Video Solution

243. Prove that a conical tent of given capacity
will require the least amount of canvas when

the height is /2 times the radius of the base.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_4iYwkgwlieKU
https://dl.doubtnut.com/l/_eLxQlOt8ZpoW
https://dl.doubtnut.com/l/_xN6uL7q4j6WF

T 4+ sinx

., dy
244.Find — ify =
dzx COS T

° Watch Video Solution

245, Prove that the semi-vertical angle of the
right circular cone of given volume and least

curved surface is cot (\/Q)

° Watch Video Solution



https://dl.doubtnut.com/l/_xN6uL7q4j6WF
https://dl.doubtnut.com/l/_VNKjCZFHlZPc
https://dl.doubtnut.com/l/_yCo17qLaGOrf

246. An isosceles triangle of vertical angle 260 is

inscribed in a circle of radius a . Show that the

: : . ™
area of the triangle is maximum when 6 = — .

6

o Watch Video Solution

247. Prove that the least perimeter of an

isosceles triangle in which a circle of radius r

can be inscribed is 6./3r

o Watch Video Solution



https://dl.doubtnut.com/l/_luCaYlXGH4QJ
https://dl.doubtnut.com/l/_QcE63WXjD5XU
https://dl.doubtnut.com/l/_yOHRZiEE1uLm

248. Find the dimensions of the rectangle of
perimeter 36cm which will sweep out a volume
as large as possible when revolved about one

of its sides.

° Watch Video Solution

tanx

. dy
249.Find — ify =
dx secT

o Watch Video Solution



https://dl.doubtnut.com/l/_yOHRZiEE1uLm
https://dl.doubtnut.com/l/_en9AaMPPjlD1

dy log x
250. Find — ify =
in o if y —

° Watch Video Solution

e:IZ

251, Find 2. i¢
-Find —— ify = —

o Watch Video Solution

dy
dx

2

252. Find if 22 + y® = r?.

° Watch Video Solution



https://dl.doubtnut.com/l/_rqPG6NK8RkWT
https://dl.doubtnut.com/l/_nqheP7m6IDig
https://dl.doubtnut.com/l/_stDGtKJ1WoK7

d
253, Find =2 if 22 — 4y
dx

° Watch Video Solution

d
254.Find % if y? = 4z .

o Watch Video Solution

255. Find the point on the curve z? = 8y

which is nearest to the point (2, 4).

° Watch Video Solution



https://dl.doubtnut.com/l/_wD8CHDv6QfGX
https://dl.doubtnut.com/l/_YAbHLhlwig0U
https://dl.doubtnut.com/l/_yFUpxZrJN5jL

256. Find the point on the parabolas z* = 2y

which is closest to the point (0, 5) .

o Watch Video Solution

257. Find the coordinates of a point on the
parabola y = x* + 7z + 2 which is closest to

the straight liney = 3z — 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_yFUpxZrJN5jL
https://dl.doubtnut.com/l/_wW7QqtF1TW8y
https://dl.doubtnut.com/l/_CUPOfw17u8YK
https://dl.doubtnut.com/l/_Dn1i5AvjSRO4

258. Find the point on the curve y* = 2z
which is at a minimum distance from the point

(1, 4).

o Watch Video Solution

. dy . . 3 2
259.F|nd%|fy— —x° + 3z + 2z — 27.

o Watch Video Solution

e:c

. dy
260. Find — ify = —
dx Sin

| s |


https://dl.doubtnut.com/l/_Dn1i5AvjSRO4
https://dl.doubtnut.com/l/_Idgt9lHKp050
https://dl.doubtnut.com/l/_Zw4Lp0kByuCC

¥ Watch Video Solution ]

261. A manufacturer can sell x items at a price

x :
of Rs. (5 — W) each. The cost price of x

items is Rs. (% + 500)- Find the number of

items he should sell to earn maximum profit.

o Watch Video Solution

262. An open tank is to be constructed with
square base and vertical sides so as to contain

a given quantity of water. Show that the


https://dl.doubtnut.com/l/_Zw4Lp0kByuCC
https://dl.doubtnut.com/l/_orI1eeTemPcl
https://dl.doubtnut.com/l/_gCwrnATKRGRO

expenses of lining with lead will be least, if

depth is made half of width.

° Watch Video Solution

. dy :
263. Find T ife +y=¢€Y+ sinx
T

° Watch Video Solution

264. The sum of the surface areas of a sphere

and a cube is given. Show that when the sum


https://dl.doubtnut.com/l/_gCwrnATKRGRO
https://dl.doubtnut.com/l/_Eeb41pjIsXA7
https://dl.doubtnut.com/l/_6ToM3aguLWvb

of their volumes is least, the diameter of the

sphere is equal to the edge of the cube.

o Watch Video Solution

265. 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 s

(7T + 2).

| e |


https://dl.doubtnut.com/l/_6ToM3aguLWvb
https://dl.doubtnut.com/l/_YCnkQN0Wfkmp

& Wwatch Video Solution I

. dy .
266.Find — if y = . siny
dz

o Watch Video Solution

267. A straight line is drawn through a given
point P(1, 4). Determine the least value of the

sum of the intercepts on the coordinate axes.

o Watch Video Solution



https://dl.doubtnut.com/l/_YCnkQN0Wfkmp
https://dl.doubtnut.com/l/_WnJceYzQrlee
https://dl.doubtnut.com/l/_mEUDqOfGGZx6
https://dl.doubtnut.com/l/_ot7p4yGS6Ust

268. The total area of a page is 150cm?. The
combined width of the margin at the top and
bottom is 3cm and the side 2cm. What must
be the dimensions of the page in order that
the area of the printed matter may be

maximum?

o Watch Video Solution

269. The space s described in time t by a

particle moving in a straight line is given by


https://dl.doubtnut.com/l/_ot7p4yGS6Ust
https://dl.doubtnut.com/l/_zfgD26GJATUo

s = > — 40t3 + 30> + 80t — 250 . Find the

minimum value of acceleration.

° Watch Video Solution

270. A particle is moving in a straight line such

that its distance s at any time ¢ is given by
4

t
s = il 23 + 42 — 7. Find when its

velocity is maximum

o Watch Video Solution



https://dl.doubtnut.com/l/_zfgD26GJATUo
https://dl.doubtnut.com/l/_wCTjthnfUjrP

271. Write necessary condition for a point

x = c to be an extreme point of the function

f(z) .

o Watch Video Solution

272. Write sufficient conditions for a point

x = cto be a point of local maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_My8LIxbyO2tF
https://dl.doubtnut.com/l/_623w9xukIlvK

273.If f(x) attains a local minimum atz = ¢,

then write the values of f'(c) and f'’(c) .

o Watch Video Solution

274. Write the minimum value

1
f(CC)ZCU—I—;, x >0

of

o Watch Video Solution



https://dl.doubtnut.com/l/_BID3yX5r8IwL
https://dl.doubtnut.com/l/_tPBHZfYa6dcA

275. Write the maximum value of

1
f(a:)::c—l—;, r <0,

o Watch Video Solution

276. Write the point where f(z) = z (log) x

e

attains minimum value.

o Watch Video Solution



https://dl.doubtnut.com/l/_j9OtNpVD23sj
https://dl.doubtnut.com/l/_5XC6xKEcCxdd

b
277. Find the least value of f(x) = axz + —,
x

wherea > 0, b > 0andz > 0.

o Watch Video Solution

278. Write the minimum value of f(z) = z*.

o Watch Video Solution

279. Write the maximum value of f(z) = pl/®



https://dl.doubtnut.com/l/_JtDiFjDYbQ8t
https://dl.doubtnut.com/l/_4fJYUikNwKTR
https://dl.doubtnut.com/l/_kehT7yaZNq5D

o Watch Video Solution

280. Write the maximum

1
f(z) = Oim , if it exists.

value of

° Watch Video Solution

1 1
281. The maximum value of =, x > 0 is (a)ee

(b) (%) (c) 1 (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_kehT7yaZNq5D
https://dl.doubtnut.com/l/_Iao59fxsFx9D
https://dl.doubtnut.com/l/_RdRrFjpJo9qQ
https://dl.doubtnut.com/l/_YAZsUwWLJoHs

282. If ax + — > c for all positive & where
x

c? c?

a, b, >0 , then ab < — (b) ZZ

1 (c)

ab > % (d) none of these

° Watch Video Solution

T

(log) z

283. The minimum value of is e (b)

1 /e (c) 1(d) none of these

o Watch Video Solution



https://dl.doubtnut.com/l/_YAZsUwWLJoHs
https://dl.doubtnut.com/l/_Ll0Sh3xmMchO

1
284. For the function f(z) =x + —x = 1is
T
a point of maximum (b) x = — 1is a point of
minimum (c) maximum value > minimum value

(d) maximum value < minimum value

o Watch Video Solution

285. Let f(z) = z° + 3z° — 9z + 2 . Then,
f(x) has a maximum at £ = 1 (b) a minimum
at £ =1 (c) neither a maximum nor a

minimum at x = — 3 (d) none of these

| & I


https://dl.doubtnut.com/l/_E0Lj7YlWU1N2
https://dl.doubtnut.com/l/_XlGEjEpPtqVb

| ¥ Watch Video Solution |

286. The minimum value of
flx) =z — 2> —2x +6is (a) 6 (b) 4 (c) 8

(d) none of these

o Watch Video Solution

287. The number which exceeds its square by

1 1
the greatest possible quantity is 3 (b) 1 (c)

3

1 (d) none of these

o Watch Video Solution



https://dl.doubtnut.com/l/_XlGEjEpPtqVb
https://dl.doubtnut.com/l/_l5qV16IHNin7
https://dl.doubtnut.com/l/_j25rD2D0P40v

288. Let

f(z) = (2 —a)’ + (2 - b)" + (z — ¢)°

Then, f(z) has a minimum at = ot ?lj e
(b) 3v/abc () - :1)) - (d) none of these
aTsTe

o Watch Video Solution

289. The sum of two non-zero numbers is 8,
the minimum value of the sum of their

1 1
reciprocals is 1 (b) 3 (c) 3 (d) none of these



https://dl.doubtnut.com/l/_j25rD2D0P40v
https://dl.doubtnut.com/l/_HGV7KW5vpkGV
https://dl.doubtnut.com/l/_SbAyM3e3YXKs

\ ° Watch Video Solution I

5
290. The function f(z) = Z (z — 7“)2

r=1

assuming minimum value at z = (a)5 (b) 2

()3 (d)2

o Watch Video Solution

5T )
291. At = = 5 f(z) = 2sin 3z + 3 cos 3z
is (@) O (b) maximum (c) minimum (d) none of

these



https://dl.doubtnut.com/l/_SbAyM3e3YXKs
https://dl.doubtnut.com/l/_a4QS3iARwz2T
https://dl.doubtnut.com/l/_ZH2sZ6rrb7oo

I o Watch Video Solution

292. If = lies in the interval [0, 1] , then the
least value of 22 + = + 1 is (a) 3 (b) 3/4(c)1

(d) none of these

o Watch Video Solution

293. The least value of the function
f(z) = 2> — 182% + 96z in the interval [0, 9]

is 126 (b) 135 (c) 160 (d) O

l ﬂ Watch Video Solution l


https://dl.doubtnut.com/l/_ZH2sZ6rrb7oo
https://dl.doubtnut.com/l/_TgjJ35IGx11i
https://dl.doubtnut.com/l/_JjLfFGcbUu4Z

294, The maximum value of
€T 1
x) = on | —1,1] is (a)= (b
- (c) ! (d) -
%6 'Y

o Watch Video Solution

295. Find the point on the curve y? = 4z

which is nearest to the point (2, 1).

o Watch Video Solution



https://dl.doubtnut.com/l/_JjLfFGcbUu4Z
https://dl.doubtnut.com/l/_ivT5h5572Lcd
https://dl.doubtnut.com/l/_o65LJN0dsyjd

296.If x + y = 8, then the maximum value of

xyis (a) 8 (b) 16 (c) 20 (d) 24

o Watch Video Solution

297. The least and greatest values of
f(z) = 2° — 62% 4+ 9z in [0, 6] , are 3, 4 (b)

0, 6(c)0, 3(d) 3, 6

o Watch Video Solution



https://dl.doubtnut.com/l/_QZuY0wZJjCVK
https://dl.doubtnut.com/l/_6CfWZ2ppgt8J

298. f(x) = sin + /3 cos x is maximum when

° Watch Video Solution

299. If a cone of maximum volume is inscribed
in a given sphere, then the ratio of the height
of the cone to the diameter of the sphere is

3/4(b)1/3(c)1/4(d)2/3

o Watch Video Solution



https://dl.doubtnut.com/l/_OY7UQeATezSa
https://dl.doubtnut.com/l/_nu8t9RXlYYtk
https://dl.doubtnut.com/l/_sDyqIigZeVee

250
300. The minimum value of (:132 - 7) is (a)

75 (b) 50 (c) 25 (d) 55

o Watch Video Solution

1
301. If f(x) ::13—|—E, x>0 , then its
greatest value is —2 (b) O (c¢) 3 (d) none of

these

o Watch Video Solution



https://dl.doubtnut.com/l/_sDyqIigZeVee
https://dl.doubtnut.com/l/_wPOzMsgMDeDf

1
4:1:2—|—2a:+1

302. If f(z) = , then its

maximum value is 3 (b) § (c) 1(d) 1

° Watch Video Solution

303. lLet x, y be two \variables and
x>0, zy=1 , then minimum value of

1
r +yis(a) (b)Z(C)2 (d)33

° Watch Video Solution



https://dl.doubtnut.com/l/_tnzZkBlU8AOL
https://dl.doubtnut.com/l/_EwzBUk0EAUFn

304.

2
f(x — 1+ 2sinz + 3cos? z, OSIES—W
3

is (@)Minimum at z = 7 /2 (b) Maximum at

z =sin”'(1/+4/3) (c) Minimum at z = 7 /6

(d) Maximum at sin~*(1/6)

o Watch Video Solution

305. The function
f(z) = 22° — 152* + 362 + 4 is maximum at

x = (@)3(b)0(c)4(d)2

| & I


https://dl.doubtnut.com/l/_M4yaPO8jgsFt
https://dl.doubtnut.com/l/_vlwMxNJ6SLmK

| ¥ Watch Video Solution |

306. The maximum value of
T 1
= on | —1,1] is (a)= (b
! (c) ! (d) !
36"

o Watch Video Solution

307. Llet f(z) =2z°> —3z®> — 12z +5 on
[ — 2, 4] . The relative maximum occurs at

x = —2(b)—-1(c)2(d)4

o Watch Video Solution



https://dl.doubtnut.com/l/_vlwMxNJ6SLmK
https://dl.doubtnut.com/l/_uJa65bHRyYWw
https://dl.doubtnut.com/l/_N9z4o3FSr0OL

308. The minimum value of z (log) z is equal

toe(b)l/e(c)—1/e(d)2e(e)e

° Watch Video Solution

309. The minimum value of the function
f(z) = 22° — 212 + 36z — 20 is —128 (b)

—126 (c) — 120 (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_N9z4o3FSr0OL
https://dl.doubtnut.com/l/_coBpNE5Mgi4K
https://dl.doubtnut.com/l/_S1raJwXjuyip




