
MATHS

BOOKS - RD SHARMA MATHS

(HINGLISH)

MAXIMA AND MINIMA

Solved Examples And Exercises

1. Find the coordinates of a point on the

parabola  which is closest toy = x2 + 7x + 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VH3h3sR07yBW


the straight line 

Watch Video Solution

y = 3x − 3.

2. Find the points of local maxima or local

minima, if any, of the following function, using

the �rst derivative test. Also, �nd the local

maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = + , x > 0
x

2

2

x

https://dl.doubtnut.com/l/_VH3h3sR07yBW
https://dl.doubtnut.com/l/_f73WcE6RjvYR


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.

Watch Video Solution

4. Find the points of local maxima or local

minima, if any, of the following function, using

the �rst derivative test. Also, �nd the local

https://dl.doubtnut.com/l/_RTOsmi0H0IWG
https://dl.doubtnut.com/l/_4pLASduFI5Ry


maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = sin 2x − x, − ≤ x ≤
π

2

π

2

5. Find the maximum slope of the curve

 .

Watch Video Solution

y = − x3 + 3x2 + 2x − 27

6. The total cost of producing  radio sets per

day is  and the price per set at

x

Rs

.

35x + 25
x2

4

https://dl.doubtnut.com/l/_4pLASduFI5Ry
https://dl.doubtnut.com/l/_fxBGTRx6TuVy
https://dl.doubtnut.com/l/_DNnxnyKcy3Xz


which they may be sold is  Find the

daily output to maximize the total pro�t.

Watch Video Solution

Rs

.

50 − .
x

2

7. A box of constant volume  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?

Watch Video Solution

c

https://dl.doubtnut.com/l/_DNnxnyKcy3Xz
https://dl.doubtnut.com/l/_ddcVCOjfcxpY
https://dl.doubtnut.com/l/_bajMS19nuGOT


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.

Watch Video Solution

9. Find the maximum and the minimum values,

if any, without using derivatives of the

following functions: 

on 

Watch Video Solution

f(x) = − (x − 1)2 + 2

R

https://dl.doubtnut.com/l/_bajMS19nuGOT
https://dl.doubtnut.com/l/_5quZaijTYLWN


10. Find the maximum and the minimum

values, if any, without using derivatives of the

following functions:  on 

Watch Video Solution

f(x) = 4x2 − 4x + 4

R

11. Show that the maximum volume of the

cylinder which can be inscribed in a sphere of

radius  is 5√3cm 500πcm3.

https://dl.doubtnut.com/l/_5quZaijTYLWN
https://dl.doubtnut.com/l/_XL5L8Nx2lAR8
https://dl.doubtnut.com/l/_TdOwFdSyhUpB


Watch Video Solution

12. Find the maximum and the minimum

values, if any, without using derivatives of the

following functions:  on 

Watch Video Solution

f(x) = 2x3 + 5 R

13. Find the points of local maxima or local

minima and corresponding local maximum

and local minimum values of each of the

https://dl.doubtnut.com/l/_TdOwFdSyhUpB
https://dl.doubtnut.com/l/_wgKhwB6tOvA0
https://dl.doubtnut.com/l/_mJmt3z5V5m2m


following functions. Also, �nd the points of

in�ection, if any : 

Watch Video Solution

f(x) = xex

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, �nd the points of

in�ection, if any :

Watch Video Solution

f(x) = x4 − 62x2 + 120x + 9

https://dl.doubtnut.com/l/_mJmt3z5V5m2m
https://dl.doubtnut.com/l/_4tVts01OhWC7


15. The function  has

extreme values at x=1,2.Find a and b

Watch Video Solution

y = a logx + bx2 + x

16. The maximum value of  in

0≤ x ≤ 1 is: ,

A. 0

B. 

C. 1

[x(x − 1) + 1]
1
3

1

2

https://dl.doubtnut.com/l/_4tVts01OhWC7
https://dl.doubtnut.com/l/_I3GpyqbJZK2S
https://dl.doubtnut.com/l/_20Dcea6lUk20


D. 

Answer: B

Watch Video Solution

( )
1

3

1
3

17. A rectangle is inscribed in a semi-circle of

radius  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

r

https://dl.doubtnut.com/l/_20Dcea6lUk20
https://dl.doubtnut.com/l/_jmblmrE4X8Ro


18. A large window has the shape of a

rectangle surmounted by an equilateral

triangle. If the perimeter of the window is 2

metres �nd the dimensions of the rectangle

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

https://dl.doubtnut.com/l/_jmblmrE4X8Ro
https://dl.doubtnut.com/l/_fYPxs8ZNrTB1
https://dl.doubtnut.com/l/_SQdKgrIzUE6o


long.

Watch Video Solution

20. A closed cylinder has volume 

What will be the radius of its base so that its

total surface area is minimum?

Watch Video Solution

2156cm3.

21. Find the points of local maxima or local

minima, if any, of the following function, using

https://dl.doubtnut.com/l/_SQdKgrIzUE6o
https://dl.doubtnut.com/l/_Mo33C9gOq0xg
https://dl.doubtnut.com/l/_2cl9G1lR5zrB


the �rst derivative test. Also, �nd the local

maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = x3(2x − 1)3

22. Show that among all positive numbers 

and  with  the sum  is

largest when  .

Watch Video Solution

x

y x2 + y2 = r2, x + y

x = y =
r

√2

https://dl.doubtnut.com/l/_2cl9G1lR5zrB
https://dl.doubtnut.com/l/_T3vFKVaPEy8R


23. Find the points of local maxima or local

minima, if any, of the following function, using

the �rst derivative test. Also, �nd the local

maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = (x − 5)4

24. Prove that the semi-vertical angle of the

right circular cone of given volume and least

curved surface is cot − 1(√2).

https://dl.doubtnut.com/l/_lmp0PXinRp8z
https://dl.doubtnut.com/l/_CQckXVJWCitV


Watch Video Solution

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.

Watch Video Solution

26. Find the points of local maxima or local

minima, if any, of the following function, using

the �rst derivative test. Also, �nd the local

https://dl.doubtnut.com/l/_CQckXVJWCitV
https://dl.doubtnut.com/l/_xEkVdgnt0dSN
https://dl.doubtnut.com/l/_cZAr12xz6Uei


maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = (x − 1)(x + 2)2

27. Find the points of local maxima or local

minima, if any, of the following function, using

the �rst derivative test. Also, �nd the local

maximum or local minimum values, as the case

may be:  ,

Watch Video Solution

f(x) = cos x 0 < x < π

https://dl.doubtnut.com/l/_cZAr12xz6Uei
https://dl.doubtnut.com/l/_meHGkAc0tJgs
https://dl.doubtnut.com/l/_CbCIO2hn5g9h


28. Determine the points on the curve 

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

Watch Video Solution

x2 = 4y

29. The total area of a page is  The

combined width of the margin at the top and

bottom is  and the side 2cm. What must

be the dimensions of the page in order that

the area of the printed matter may be

maximum?

Watch Video Solution

150cm2.

3cm

https://dl.doubtnut.com/l/_CbCIO2hn5g9h
https://dl.doubtnut.com/l/_MqCnJ5Lnl3Bj


30. A straight line is drawn through a given

point  Determine the least value of the

sum of the intercepts on the coordinate axes.

Watch Video Solution

P (1, 4).

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

https://dl.doubtnut.com/l/_MqCnJ5Lnl3Bj
https://dl.doubtnut.com/l/_t7JXkemA49uT
https://dl.doubtnut.com/l/_dWXU2Qr1boxS


which can be cut from a circular log of radius

Watch Video Solution

a.

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

π : (π + 2).

https://dl.doubtnut.com/l/_dWXU2Qr1boxS
https://dl.doubtnut.com/l/_n6IGd2fKoMQN


Watch Video Solution

33. A particle is moving in a straight line such

that its distance  at any time  is given by

 Find when its

velocity is maximum and acceleration

minimum.

Watch Video Solution

s t

s = − 2t3 + 4t2 − 7.
t4

4

34. A wire of length 20m is to be cut into two

pieces. One of the places will be bent into

https://dl.doubtnut.com/l/_n6IGd2fKoMQN
https://dl.doubtnut.com/l/_Xf05xr0CC7bD
https://dl.doubtnut.com/l/_TPm9yfELGFNI


shape of a square and the other shape of an

equilateral triangle. Where the wire should be

cut so that the sum of the areas of the square

and triangle is minimum?

Watch Video Solution

35. A beam is supported at the two ends and is

uniformly loaded. The bending moment  at

a distance  from one end is given by

 Find the point at

which  is maximum in each case.

M

x

M = × − x2WL

2
W

2

M

https://dl.doubtnut.com/l/_TPm9yfELGFNI
https://dl.doubtnut.com/l/_R6YyvX8RZhjS


Watch Video Solution

36. Determine two positive numbers whose

sum is 15 and the sum of whose squares is

minimum.

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/_R6YyvX8RZhjS
https://dl.doubtnut.com/l/_xLNgUk1Pnhfr
https://dl.doubtnut.com/l/_qncJziDIqLI8


Watch Video Solution

38. Find the volume of the larges cylinder that

can be inscribed in a sphere of radius 

Watch Video Solution

rcm.

39. A rectangular sheet of �xed perimeter with

sides having their lengths in the ratio  is

converted into anopen rectangular box by

folding after removing squares of equal area

8: 15

https://dl.doubtnut.com/l/_qncJziDIqLI8
https://dl.doubtnut.com/l/_VdWOJNad5ynD
https://dl.doubtnut.com/l/_iI8DQWYsrko1


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

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

�aps to form the box. What should be the side

https://dl.doubtnut.com/l/_iI8DQWYsrko1
https://dl.doubtnut.com/l/_UGmhnkmvuq0j


of the square to be cut o� so that the volume

of the box is the maximum possible?

Watch Video Solution

41. Find both the maximum and the minimum

value of   on the

interval  .

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 1

[1, 4]

https://dl.doubtnut.com/l/_UGmhnkmvuq0j
https://dl.doubtnut.com/l/_VnILAzRj1dps


42. Show that  is

maximum at  in the interval 

Watch Video Solution

f(x) = sinx(1 + cos x)

x =
π

3
[0, π].

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/_QSVXmhRFE0pn
https://dl.doubtnut.com/l/_0xlne7KkyCGd


44. The sum of the surface areas of a cuboid

with sides  and  and a sphere is given

to be constant. Prove that the sum of their

volumes is minimum, if  is equal to three

times the radius of sphere. Also �nd the

minimum value of the sum of their volumes.

Watch Video Solution

x, 2x
x

3

x

45. Find the maximum and minimum value of

f(x) = sinx + cos 2x ∈ [0, ].
1

2

π

2

https://dl.doubtnut.com/l/_I2bT8rulcJSz
https://dl.doubtnut.com/l/_LtJlwSIdAAem


Watch Video Solution

46. Prove that  has

maximum value at 

Watch Video Solution

f(x) = sinx + √3 cos x

x = .
π

6

47. Find the di�erence between the greatest

and least values of the function

Watch Video Solution

f(x) = sin 2x − xon[ − , ].
π

2

π

2

https://dl.doubtnut.com/l/_LtJlwSIdAAem
https://dl.doubtnut.com/l/_t7mDs3g5GLnr
https://dl.doubtnut.com/l/_xTIKgOxntcga


48. Find the maximum and minimum values of

 in the interval  .

Watch Video Solution

f(x) = x50 − x20 [0, 1]

49. If  has extreme

values at  and at  then �nd a

and b .

Watch Video Solution

f(x) = a log|x| + bx2 + x

x = − 1 x = 2,

https://dl.doubtnut.com/l/_m4PkGnhN3M1m
https://dl.doubtnut.com/l/_9LqDCzebU78s


50. At what points, the slope of the curve

 is maximum?

Also, �nd the maximum slope.

Watch Video Solution

y = − x2 + 3x2 + 9x − 27

51. Show that the maximum value of  is 

Watch Video Solution

( )
x1

x

e .
1
e

https://dl.doubtnut.com/l/_dUqePN8MpMKw
https://dl.doubtnut.com/l/_wbJnBhC4xSUL


52. If  has a turning point

 �nd the value of  and show

that  is maximum at 

Watch Video Solution

y =
ax − b

(x − 1)(x − 4)

P (2, − 1), aandb

y P .

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.

https://dl.doubtnut.com/l/_16fgreTXHp8R
https://dl.doubtnut.com/l/_bXceLfWbRCQf


Watch Video Solution

54. OR 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

volume of the box is  cubic units.

Watch Video Solution

 c2

c3

6 √3

55. Find the point on the curve  which

is nearest to the point (2, 1).

Watch Video Solution

y2 = 4x

https://dl.doubtnut.com/l/_bXceLfWbRCQf
https://dl.doubtnut.com/l/_G7tplN4JDMdy
https://dl.doubtnut.com/l/_1abTXuz7beeA


56. The maximum value of

 on  is (a)  (b) 

 (c)  (d) 

Watch Video Solution

f(x) =
x

4 + x + x2
[ − 1, 1]

1

4

−
1

3

1

6

1

5

57. The function 

assuming minimum value at  (a)  (b) 

(c)  (d)

Watch Video Solution

f(x) =
5

∑
r= 1

(x − r)2

x = 5
5

2

3 2

https://dl.doubtnut.com/l/_1abTXuz7beeA
https://dl.doubtnut.com/l/_Vw5rrrDg8xej
https://dl.doubtnut.com/l/_4L8J6FReO6uJ


58. The least value of the function

 in the interval 

is 126 (b) 135 (c) 160 (d) 0

Watch Video Solution

f(x) = x3 − 18x2 + 96x [0, 9]

59. The maximum value of  is (a)

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

Watch Video Solution

x , x > 0
1
x e

1
e

( )
e1

e
1

https://dl.doubtnut.com/l/_4L8J6FReO6uJ
https://dl.doubtnut.com/l/_T9wyzpAToNqW
https://dl.doubtnut.com/l/_Fo5dec86AnQj


60. Let

Then,  has a minimum at  

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

Watch Video Solution

f(x) = (x − a)2 + (x − b)2 + (x − c)2.

f(x) x =
a + b + c

3
1
2

1

8

61. Show that of all the rectangles inscribed in

a given �xed circle, the square has the

maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_VtFPM4krUgB2
https://dl.doubtnut.com/l/_UyWUTZ31UlgA


62. AB is a diameter of a circle and C is any

point on the circumference of the circle. Then

the area of  is maximum when it is

isosceles the area of  is minimum when it

is isosceles the perimeter of  is minimum

when it is isosceles

Watch Video Solution

ABC

ABC

ABC

63. Find the local maxima and local minima, if

any, of the following functions. Find also the

https://dl.doubtnut.com/l/_UyWUTZ31UlgA
https://dl.doubtnut.com/l/_Xpm7jbpRVdby
https://dl.doubtnut.com/l/_hDdutfMASIdz


local maximum and the local minimum values,

as the case may be

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

64. Find the local maximum and local

minimum value of

Watch Video Solution

f(x) = secx + log cos2x, 0 < x < 2π

https://dl.doubtnut.com/l/_hDdutfMASIdz
https://dl.doubtnut.com/l/_uYtILSzjCeMb


65. Amongst all pairs of positive numbers with

product 256, �nd those whose sum is the least.

Watch Video Solution

66. Find two positive numbers whose sum is 14

and the sum of whose squares in minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_AC0dztWvKVvC
https://dl.doubtnut.com/l/_NFqKLtGnSB0V


67. A beam is supported at the two ends and is

uniformly loaded. The bending moment  at

a distance  from one end is given by

 

Find the point at which  is maximum in each

case.

Watch Video Solution

M

x

M = x − x2WL

2

W

2
M = −

Wx

3

W

3

x3

L2

M

68. Show that all the rectangles with a given

perimeter, the square has the largest area.

https://dl.doubtnut.com/l/_dnh8lh8oFCQL
https://dl.doubtnut.com/l/_ipPZ72lK8CGG


Watch Video Solution

69. Find all the points of local maxima and

local minima of the function

Watch Video Solution

f(x) = x3 − 6x2 + 12x − 8.

70. Show that the function

 has neither

maxima nor minima.

Watch Video Solution

f(x) = 4x3 − 18x2 + 27x − 7

https://dl.doubtnut.com/l/_ipPZ72lK8CGG
https://dl.doubtnut.com/l/_yKsnIBuP2BB6
https://dl.doubtnut.com/l/_6OJZjZVszzsq


71. Find all the points of local maxima and

minima and the corresponding maximum and

minimum values of the function

 .

Watch Video Solution

f(x) = − x4 − 8x3 − x2 + 105
3

4
45
2

72. Find all the points of local maxima and

minima and the corresponding maximum and

https://dl.doubtnut.com/l/_6OJZjZVszzsq
https://dl.doubtnut.com/l/_5bp0nttuEw9v
https://dl.doubtnut.com/l/_mmtm5rpISb0d


minimum values of the function

Watch Video Solution

f(x) = 2x3 − 21x2 + 36x − 20.

73. Find the points of local maxima, local

minima and the points of in�ection of the

function  Also,

�nd the corresponding local maximum and

local minimum values.

Watch Video Solution

f(x) = x5 − 5x4 + 5x3 − 1.

https://dl.doubtnut.com/l/_mmtm5rpISb0d
https://dl.doubtnut.com/l/_PaFZuQeaiy3a
https://dl.doubtnut.com/l/_8Hy3eRZD0hi6


74. Find the point of local maxima or local

minima of the function 

Watch Video Solution

f(x) = (sin4 x + cos4 x)  in 0 < x <
π

2

75. 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/_8Hy3eRZD0hi6
https://dl.doubtnut.com/l/_FzojF589PJei
https://dl.doubtnut.com/l/_tqR0dt2FASi8


76. 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

77. Find the maximum and the minimum

values, if any, of the following functions

Watch Video Solution

f(x) = 3x2 + 6x + 8, x ∈ R

https://dl.doubtnut.com/l/_tqR0dt2FASi8
https://dl.doubtnut.com/l/_fmOMcnTQyURc


78. Find the maximum and the minimum

values, if any, of the following functions

Watch Video Solution

f(x) = − |x − 1| + 5f or allx ∈ R

79. Find the maximum and the minimum

values, if any, of the following functions

Watch Video Solution

f(x) = sin 3x + 4, x ∈ ( − , )
π

2

π

2

https://dl.doubtnut.com/l/_jXkryVrQPVVI
https://dl.doubtnut.com/l/_Jmxk90WfDHP4
https://dl.doubtnut.com/l/_tsGhqp5smOPg


80. Find the maximum and the minimum

values, if any, of the following functions

f(x)=|x+3| for all 

Watch Video Solution

x ∈ R.

81. A rectangle is inscribed in a semi-circle of

radius  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

r

https://dl.doubtnut.com/l/_tsGhqp5smOPg
https://dl.doubtnut.com/l/_4zrhPvdgFf6S


82. 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?

Watch Video Solution

https://dl.doubtnut.com/l/_4zrhPvdgFf6S
https://dl.doubtnut.com/l/_grwwiikaTqgW


83. Find the maximum and the minimum

values of  , if

any.

Watch Video Solution

f(x) = 3x2 + 6x + 8,   x ∈ R

84. Find the maximum and the minimum

values of  for all  ,

if any.

Watch Video Solution

f(x) = x + 1 x ∈ ( − 1, 1)

https://dl.doubtnut.com/l/_KumdWTVNZe6I
https://dl.doubtnut.com/l/_LSZQc6xeDQ8O
https://dl.doubtnut.com/l/_PVzXYwqrnsIF


85. Find the maximum and the minimum

values of  , if

any.

Watch Video Solution

f(x) = |sin 4x + 3|,   x ∈ (R)

86. Find the maximum and the minimum

values of  for all  , if any.

Watch Video Solution

f(x) = x3 + 1 x ∈ R

https://dl.doubtnut.com/l/_PVzXYwqrnsIF
https://dl.doubtnut.com/l/_nHxWKt9vH32e


87. Find the maximum and the minimum

values of  for all  , if

any.

Watch Video Solution

f(x) = sin(sinx) x ∈ R

88. Find the maximum and the minimum

values of  for all  , if any.

Watch Video Solution

f(x) = |x + 3| x ∈ R

https://dl.doubtnut.com/l/_KheldNjhRWnc
https://dl.doubtnut.com/l/_ES0AnwfrcGcg


89. Find the maximum and minimum values of

 on  , if any, without

using derivatives.

Watch Video Solution

f(x) = 4x2 − 4x + 4 R

90. Find the maximum and minimum values of

 on  , if any, without

using derivatives.

Watch Video Solution

f(x) = − (x − 1)2 + 2 R

https://dl.doubtnut.com/l/_k0WzlLrBumc8
https://dl.doubtnut.com/l/_3SyzpSyeRaw1
https://dl.doubtnut.com/l/_aITD4JmO7xE7


91. Find the maximum and minimum values of

 on  , if any, without using

derivatives.

Watch Video Solution

f(x) = |x + 2| R

92. Find the maximum and minimum values of

 on  , if any, without using

derivatives.

Watch Video Solution

f(x) = sin 2x + 5 R

https://dl.doubtnut.com/l/_aITD4JmO7xE7
https://dl.doubtnut.com/l/_pypg2WrVuMgk
https://dl.doubtnut.com/l/_fa29gJrBKFvg


93. Find the maximum and minimum values of

 on  , if any, without

using derivatives.

Watch Video Solution

f(x) = |sin 4x + 3| R

94. Find the maximum and minimum values of

 on  , if any, without using

derivatives.

Watch Video Solution

f(x) = 2x3 + 5 R

https://dl.doubtnut.com/l/_fa29gJrBKFvg
https://dl.doubtnut.com/l/_HZ4BQUjhqSSO


95. Find the maximum and minimum values of

 on  , if any, without

using derivatives.

Watch Video Solution

f(x) = − |x + 1| + 3 R

96. Find the maximum and minimum values of

 on  , if any,

without using derivatives.

Watch Video Solution

f(x) = 16x2 − 16x + 28 R

https://dl.doubtnut.com/l/_whbDyN7sEXIi
https://dl.doubtnut.com/l/_8EUfow26yIsO
https://dl.doubtnut.com/l/_Kzx7QQM8XuTC


97. Find the maximum and minimum values of

 on  , if any, without using

derivatives.

Watch Video Solution

f(x) = x3 − 1 R

98. Find all the points of local maxima and

minima of the function

 .

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

https://dl.doubtnut.com/l/_Kzx7QQM8XuTC
https://dl.doubtnut.com/l/_vyoEi7GKp7VT
https://dl.doubtnut.com/l/_PnujROPyx02q


99. Find all the points of local maxima and

local minima as well as the corresponding

local maximum and local minimum values for

the function  .

Watch Video Solution

f(x) = (x − 1)3(x + 1)2

100. Find all the points of local maxima and

local minima of the function

 .

Watch Video Solution

f(x) = x3 − 6x2 + 12x + 15

https://dl.doubtnut.com/l/_PnujROPyx02q
https://dl.doubtnut.com/l/_jjKTCOaT0zoW
https://dl.doubtnut.com/l/_NHoK85oo70zi


101. Show that the function

 has neither

maxima nor minima.

Watch Video Solution

f(x) = 4x3 − 18x2 + 27x − 7

102. Find the points of local maxima, local

minima and the points of in�ection of the

function  . Also,

�nd the corresponding local maximum and

local minimum values

Watch Video Solution

f(x) = x5 − 5x4 + 5x3 − 1

https://dl.doubtnut.com/l/_NHoK85oo70zi
https://dl.doubtnut.com/l/_RLJ2x7BtMxPr


103. Find the local maxima or local minima, if

any, of the function

 using the

�rst derivative test.

Watch Video Solution

f(x) = sinx + cos x,   0 < x <
π

2

104. Find the local maximum or local minimum,

if any, of the function

https://dl.doubtnut.com/l/_RLJ2x7BtMxPr
https://dl.doubtnut.com/l/_yUDVHFFoAgSM
https://dl.doubtnut.com/l/_hypS9kr1VvD2


 using

the �rst derivative test.

Watch Video Solution

f(x) = sin4 x + cos4 x,   0 < x <
π

2

105. Find the points at which the function 

given by  has local

maxima and local minima and points of

in�exion.

Watch Video Solution

f

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_hypS9kr1VvD2
https://dl.doubtnut.com/l/_N1K2QXke6xVm


106. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = (x − 5)4

107. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

f(x) = x3 − 3x

https://dl.doubtnut.com/l/_TNbesFX9sAKn
https://dl.doubtnut.com/l/_31GNqE5Fu1ph


Watch Video Solution

108. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = x3(2x − 1)3

109. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

https://dl.doubtnut.com/l/_31GNqE5Fu1ph
https://dl.doubtnut.com/l/_6IBxeKyoUc7O
https://dl.doubtnut.com/l/_PyU0u6irmf0B


local maximum or local minimum of

Watch Video Solution

f(x) = (x − 1)(x + 2)2

110. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) =
1

x2 + 2

https://dl.doubtnut.com/l/_PyU0u6irmf0B
https://dl.doubtnut.com/l/_tm5pLQo2J3pw


111. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

112. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

f(x) = sin 2x, 0 < x < π

https://dl.doubtnut.com/l/_P6X0lzTHGQ5a
https://dl.doubtnut.com/l/_pV8dKhvvx2KT


Watch Video Solution

113. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = sinx − cos x,   0 < x < 2π

114. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

https://dl.doubtnut.com/l/_pV8dKhvvx2KT
https://dl.doubtnut.com/l/_1JTTVXDzaZsD
https://dl.doubtnut.com/l/_dHnSYU5NQulj


local maximum or local minimum of

Watch Video Solution

f(x) = cos x,   0 < x < π

115. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = sin 2x − x,   − ≤ x ≤
π

2

π

2

https://dl.doubtnut.com/l/_dHnSYU5NQulj
https://dl.doubtnut.com/l/_h2uYN89WL6zL


116. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = 2 sinx − x,   − ≤ x ≤
π

2

π

2

117. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

f(x) = x√1 − x,   x > 0

https://dl.doubtnut.com/l/_tmFsZp5kj2Xp
https://dl.doubtnut.com/l/_tOrqV1MadGuZ


Watch Video Solution

118. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

local maximum or local minimum of

Watch Video Solution

f(x) = x3(2x − 1)3

119. Find the points of local maxima or local

minima, if any, using �rst derivative test, and

https://dl.doubtnut.com/l/_tOrqV1MadGuZ
https://dl.doubtnut.com/l/_hdeluWUrZQ6f
https://dl.doubtnut.com/l/_NNpgoVXfIjGe


local maximum or local minimum of

Watch Video Solution

f(x) = + ,   x > 0
x

2

2

x

120. Find all the points of local maxima and

minima and the corresponding maximum and

minimum values of the function

 .

Watch Video Solution

f(x) = − x4 − 8x3 − x2 + 105
3

4
45
2

https://dl.doubtnut.com/l/_NNpgoVXfIjGe
https://dl.doubtnut.com/l/_RDgLgiQJsdDW


121. Find all the points of local maxima and

minima and the corresponding maximum and

minimum values of the function

 .

Watch Video Solution

f(x) = 2x3 − 21x2 + 36x − 20

122. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  , where

`-pi/2

f(x) = sin 2x − x

https://dl.doubtnut.com/l/_iqrT77dEWBBH
https://dl.doubtnut.com/l/_iSvOimUwUCXq


Watch Video Solution

123. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  ,

where `0

Watch Video Solution

f(x) = sinx + cos 2x
1

2

124. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  , `0f(x) = sin4 x + cos4 x

https://dl.doubtnut.com/l/_iSvOimUwUCXq
https://dl.doubtnut.com/l/_3JoP3ovNvq7D
https://dl.doubtnut.com/l/_XQ3V1VYDAdIQ


Watch Video Solution

125. Find the points of local maxima or local

minima, if any, and local maximum or local

minimum values of  ,

where `0

Watch Video Solution

f(x) = sinx + cos x

126. Find the points of local maxima and local

minima, if any, and local maximum and local

https://dl.doubtnut.com/l/_XQ3V1VYDAdIQ
https://dl.doubtnut.com/l/_1xicuycQCOad
https://dl.doubtnut.com/l/_AKO3O1GgQg4Z


minimum values of  ,

where `0

Watch Video Solution

f(x) = sinx − cos x

127. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  , where

Watch Video Solution

f(x) = sin 2x

0 < x < π

https://dl.doubtnut.com/l/_AKO3O1GgQg4Z
https://dl.doubtnut.com/l/_w4ipFU0cj3FX


128. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  , where

Watch Video Solution

f(x) = 2 cos x + x

0 < x < π

129. Find the points of local maxima and local

minima, if any, and local maximum and local

minimum values of  , f(x) = 2 sinx − x

− < x <
π

2

π

2

https://dl.doubtnut.com/l/_SbgzqwlmYWJO
https://dl.doubtnut.com/l/_S41BgRloBMqn


Watch Video Solution

130. Find the local maximum and local

minimum values of

Watch Video Solution

f(x) = secx + log cos2x,   0 < x < 2π

131. Show that none of the following functions

has a local maximum or a local minimum:

 (ii) 

Watch Video Solution

x3 + x2 + x + 1 ex

https://dl.doubtnut.com/l/_S41BgRloBMqn
https://dl.doubtnut.com/l/_HPRM2OhIedSz
https://dl.doubtnut.com/l/_AnBNzJo0pkVU


132. Show that none of the following functions

has a local maximum or a local minimum: 

(ii) 

Watch Video Solution

logx

cos x,   0 < x < π

133. Find the maximum pro�t that a company

can make, if the pro�t function is given

 .

Watch Video Solution

P (x) = 41 + 24x − 18x2

https://dl.doubtnut.com/l/_AnBNzJo0pkVU
https://dl.doubtnut.com/l/_mfp7mut0zNP2
https://dl.doubtnut.com/l/_7dF8VjzZlvAK


134. At what points, the slope of the curve

 at point 

is given by maximum slope.

Watch Video Solution

y = − x3 + 3x2 + 9x − 27 (x,   y)

135. If  has extreme

values at  and at  , then �nd 

and  .

Watch Video Solution

f(x) = a log|x| + bx2 + x

x = − 1 x = 2 a

b

https://dl.doubtnut.com/l/_7dF8VjzZlvAK
https://dl.doubtnut.com/l/_7EWpMFWOAo71
https://dl.doubtnut.com/l/_DbEWmdg9iktU


136. It is given that at  , the function 

 attains its maximum

value on the interval  . Find the value of 

 .

Watch Video Solution

x = 1

x4 − 62x2 + ax + 9

[0,  2]

a

137. If  has a turning

point  , �nd the values of  and 

and show that  is maximum at  .

Watch Video Solution

y =
ax − b

(x − 1)(x − 4)

P (2,   − 1) a b

y P

https://dl.doubtnut.com/l/_bu2RLGsFkEe8
https://dl.doubtnut.com/l/_4jIZVOhLgNOy


138. Show that the maximum value of 

is  .

Watch Video Solution

( )
x1

x

e1 / e

139. Show that  attains a

maximum, when  .

Watch Video Solution

sinp θ cosq θ

θ = tan− 1 √
p

q

https://dl.doubtnut.com/l/_4jIZVOhLgNOy
https://dl.doubtnut.com/l/_ZLBV4vIKH8F3
https://dl.doubtnut.com/l/_XPQrTJywYDVp


140. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

 . Also, �nd the

points of in�ection, if any:

Watch Video Solution

f(x) = x4 − 62x2 + 120x + 9

141. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

https://dl.doubtnut.com/l/_bPA7qiXtXTjI
https://dl.doubtnut.com/l/_bdK3kmPN6yeD


 . Also, �nd the

points of in�ection, if any:

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

142. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of  .

Also, �nd the points of in�ection, if any:

Watch Video Solution

f(x) = (x − 1)(x + 2)2

https://dl.doubtnut.com/l/_bdK3kmPN6yeD
https://dl.doubtnut.com/l/_bJnFEDdS3rjH


143. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

 . Also, �nd the

points of in�ection, if any:

Watch Video Solution

f(x) = 2/x − 2/x2,   x > 0

144. Find the points of local maxima or minima

and corresponding local maximum and

https://dl.doubtnut.com/l/_aYdHd9gQZmIo
https://dl.doubtnut.com/l/_Z2vizvSHHCu5


minimum values of  . Also, �nd the

points of in�ection, if any:

Watch Video Solution

f(x) = x ex

145. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

 . Also, �nd the

points of in�ection, if any:

Watch Video Solution

f(x) = x/2 + 2/x,   x > 0

https://dl.doubtnut.com/l/_Z2vizvSHHCu5
https://dl.doubtnut.com/l/_5v2DkCPHPtgg
https://dl.doubtnut.com/l/_FAoP48XACeT3


146. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

 . Also,

�nd the points of in�ection, if any:

Watch Video Solution

f(x) = (x + 1)(x + 2)1 / 3,   x ≥ − 2

147. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

https://dl.doubtnut.com/l/_FAoP48XACeT3
https://dl.doubtnut.com/l/_A31ZyWQ7Kbdb


 . Also, �nd

the points of in�ection, if any:

Watch Video Solution

f(x) = x√32 − x2,   − 5 ≤ x ≤ 5

148. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of 

,  . Also, �nd the points of

in�ection, if any:

Watch Video Solution

f(x) = x3 − 2ax2 + a2 x

a > 0,   x ∈ R

https://dl.doubtnut.com/l/_A31ZyWQ7Kbdb
https://dl.doubtnut.com/l/_9c1IrPLutiUw
https://dl.doubtnut.com/l/_ib8TT40JyHdX


149. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

 . Also, �nd

the points of in�ection, if any:

Watch Video Solution

f(x) = x + ,   a > 0,   x ≠ 0
a2

x

150. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

https://dl.doubtnut.com/l/_ib8TT40JyHdX
https://dl.doubtnut.com/l/_sULM547WjJ2x


 . Also,

�nd the points of in�ection, if any:

Watch Video Solution

f(x) = x√2 − x2 − √2 ≤ x ≤ √2

151. Find the points of local maxima or minima

and corresponding local maximum and

minimum values of

Watch Video Solution

f(x) = x + √1 − x,   x ≤ 1

https://dl.doubtnut.com/l/_sULM547WjJ2x
https://dl.doubtnut.com/l/_pZYOhbsVfLis


152. The function  has

extreme values at  and  . Find 

and  .

Watch Video Solution

y = a logx + bx2 + x

x = 1 x = 2 a

b

153. Show that  has a maximum value at 

 .

Watch Video Solution

logx

x

x = e

https://dl.doubtnut.com/l/_RE9tnY7CRD9S
https://dl.doubtnut.com/l/_HEHH9RYjAxo4


154. Find the maximum and minimum values of

the function  .

Watch Video Solution

f(x) = + x
4

x + 2

155. Find the maximum and minimum values of

the function  .

Watch Video Solution

f(x) = tanx − 2x

https://dl.doubtnut.com/l/_h4zF0WnT02ah
https://dl.doubtnut.com/l/_ftmcrNgqoXxj


156. If  has a

maximum at  and minimum at 

. Determine  and  .

Watch Video Solution

f(x) = x3 + ax2 + bx + c

x = − 1 x = 3

a,  b c

157. Prove that  has

maximum value at  .

Watch Video Solution

f(x) = sinx + √3 cos x

x =
π

6

https://dl.doubtnut.com/l/_xwdAsg8oNlhT
https://dl.doubtnut.com/l/_7AqvH9oQVT6b


158. Find the maximum and minimum values of

 in the interval 

.

Watch Video Solution

f(x) = 2x3 − 24x + 107 [1,  3]

159. Find the maximum and minimum values of

 .

Watch Video Solution

f(x) = x + sin 2x

https://dl.doubtnut.com/l/_ADPwChBFyS2M
https://dl.doubtnut.com/l/_05VU0F5ezfmO


160. Find the maximum and minimum values of

 in  .

Watch Video Solution

f(x) = sinx + cos 2x
1

2
[0,  π/2]

161. Find the maximum and minimum values of

 in the interval  .

Watch Video Solution

f(x) = x50 − x20 [0,  1]

https://dl.doubtnut.com/l/_Mm2Z58Jfiq6V
https://dl.doubtnut.com/l/_mGkv5G4v7XkH


162. Find the maximum and minimum values of

 in the interval 

Watch Video Solution

f(x) = x + sin 2x [0,  2π]

163. Find the di�erence between the greatest

and least values of the function

 on 

Watch Video Solution

f(x) = sin 2x − x [ − , ].
π

2

π

2

https://dl.doubtnut.com/l/_00seGEjCXf74
https://dl.doubtnut.com/l/_OePE5cI69D0j


164. Show that  is

maximum at  in the interval  .

Watch Video Solution

f(x) = sinx(1 + cos x)

x =
π

3
[0,  π]

165. Find the absolute maximum value and the

absolute minimum value of

 in 

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1 [1, 5]

https://dl.doubtnut.com/l/_oWiBdc4TRBiq
https://dl.doubtnut.com/l/_oKH7FFyvXNeP


166. Find the absolute maximum value and the

absolute minimum value of

 in 

Watch Video Solution

f(x) = sinx + cos x [0,  π]

167. Find both the maximum and the minimum

value of   on

the interval  .

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3]

https://dl.doubtnut.com/l/_WOnml2kNjfZd
https://dl.doubtnut.com/l/_ReN0PiWjokeT
https://dl.doubtnut.com/l/_O0rEkKHK3STP


168. Find the absolute maximum and absolute

minimum values of  in 

Watch Video Solution

f(x) = 4x −
x2

2

[ − 2,  4. 5]

169. Find the absolute maximum and absolute

minimum values of  in 

A. absolute maximum = 19 absolute

minimum = 3

f(x) = (x − 1)
2

+ 3

[ − 3,  1]

https://dl.doubtnut.com/l/_O0rEkKHK3STP
https://dl.doubtnut.com/l/_uiLoZPZUOwxx


B. absolute maximum = 16 absolute

minimum = 3

C. absolute maximum = 3 absolute

minimum = 19

D. None of these

Answer: A

Watch Video Solution

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


170. Find the absolute maximum and absolute

minimum values of

 in 

Watch Video Solution

f(x) = 3x4 − 8x3 + 12x2 − 48x + 25

[0,  3]

171. Find the absolute maximum and the

absolute minimum values of the following

function in the given intervals:

f(x) = (x − 2)√x − 1  in [1, 9]

https://dl.doubtnut.com/l/_WIanOCQi1nBp
https://dl.doubtnut.com/l/_PvtPCMTDCfhD


Watch Video Solution

172. Find the maximum value of

 in the interval  . Find

the maximum value of the same function in

 .

Watch Video Solution

2x3 − 24x + 107 [1,  3]

[ − 3,   − 1]

173. Find the absolute maximum and minimum

values of the function  given by

 ,  .

f

f(x) = cos2 x + sinx x ∈ [0,  π]

https://dl.doubtnut.com/l/_PvtPCMTDCfhD
https://dl.doubtnut.com/l/_6bWVUv6XEXel
https://dl.doubtnut.com/l/_Fpt57FD9VFTG


Watch Video Solution

174. Find absolute maximum and minimum

values of a function  given by

 .

Watch Video Solution

f

f(x) = 12x4 / 3 − 6x1 / 3,   x ∈ [ − 1,  1]

175. Find the absolute maximum and minimum

values of a function  given byf

https://dl.doubtnut.com/l/_Fpt57FD9VFTG
https://dl.doubtnut.com/l/_qlT3DWKgNmbu
https://dl.doubtnut.com/l/_l5TO3CjiBLuR


 on the interval

 .

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1

[1,  5]

176. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

177. Find two positive numbers  and  such

that  and  is maximum.

x y

x + y = 60 xy3

https://dl.doubtnut.com/l/_l5TO3CjiBLuR
https://dl.doubtnut.com/l/_ojlHcFW3az3D
https://dl.doubtnut.com/l/_uIzTDn2pVDDa


Watch Video Solution

178. Find two positive numbers x and y such

that their sum is 35 and the product is a

maximum.

Watch Video Solution

x2y5

179. Amongst all pairs of positive numbers

with product 256, �nd those whose sum is the

least.

https://dl.doubtnut.com/l/_uIzTDn2pVDDa
https://dl.doubtnut.com/l/_U8q5Uqh5Hfzf
https://dl.doubtnut.com/l/_EgX95H73Y9Kc


Watch Video Solution

180. Find two positive numbers whose sum is

14 and the sum of whose squares is minimum.

Watch Video Solution

181. A beam of length  is supported at one

end. If  is the uniform load per unit length,

the bending moment  at a distance  from

the end is given by  Find

l

W

M x

M = lx − Wx2.
1

2

1

2

https://dl.doubtnut.com/l/_EgX95H73Y9Kc
https://dl.doubtnut.com/l/_SZGQh5uXwMUf
https://dl.doubtnut.com/l/_HBEhulffx8ms


the point on the beam at which the bending

moment has the maximum value.

Watch Video Solution

182. Find the minimum value of  ,

where  and  are positive.

Watch Video Solution

ax + by

xy = c2 a,  b,  c

183. Show that all the rectangles with a given

perimeter, the square has the largest area.

https://dl.doubtnut.com/l/_HBEhulffx8ms
https://dl.doubtnut.com/l/_NRorJJpLnfaM
https://dl.doubtnut.com/l/_FJuFy0qdSg8p


Watch Video Solution

184. Show that of all the rectangles of given

area, the square has the smallest perimeter.

Watch Video Solution

185. Show that of all the rectangles inscribed

in a given circle, the square has the maximum

area.

Watch Video Solution

https://dl.doubtnut.com/l/_FJuFy0qdSg8p
https://dl.doubtnut.com/l/_IDg5MQlb3flm
https://dl.doubtnut.com/l/_cfB8kAOsE24r


186. Show that the rectangle of maximum

perimeter which can be inscribed in a circle of

radius  is a square of side  .

Watch Video Solution

a √2a

187.  is a diameter of a circle and  is any

point on the circle. Show that the area of

 is maximum, when it is isosceles.

Watch Video Solution

AB C

ABC

https://dl.doubtnut.com/l/_cfB8kAOsE24r
https://dl.doubtnut.com/l/_26FrFn5emH1g
https://dl.doubtnut.com/l/_MGRVRToTiEWM


188. Tangent to the circle  at any

point on it in the �rst quadrant makes

intercepts  and  on  and  axes

respectively,  being the centre of the circle.

Find the minimum value of  .

Watch Video Solution

x2 + y2 = a2

OA OB x y

O

OA + OB

189. If the sum of the lengths of the

hypotenues and a side of a right angled

triangle is given, show that the area of the

https://dl.doubtnut.com/l/_rOUHYxGPEUi0
https://dl.doubtnut.com/l/_etv7d6jPMQj9


triangle is maximum when the angle between

them is  .

Watch Video Solution

π/3

190. 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/_etv7d6jPMQj9
https://dl.doubtnut.com/l/_GHn8goKlKAq4


191. Show that the surface area of a closed

cuboid with square base and given volume is

minimum, when it is a cube.

Watch Video Solution

192. 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. Show that the cost of the material will

https://dl.doubtnut.com/l/_SDSiZ3deubgJ
https://dl.doubtnut.com/l/_NgSt7AlcuvdR


be least when depth of the tank is half of its

width.

Watch Video Solution

193. 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.

Watch Video Solution

https://dl.doubtnut.com/l/_NgSt7AlcuvdR
https://dl.doubtnut.com/l/_jjUbBRwwMcg6
https://dl.doubtnut.com/l/_QlRcHqdo5dfC


194. An open box with a square base is to be

made out of a given quantity of card board of

area  square units. Show that the maximum

volume of the box is  cubic units.

Watch Video Solution

c2

c3

6√3

195. The sum of the surface areas of the

cuboid with sides  and  and a sphere

is given to be constant. Prove that the sum of

the volumes is minimum, if  is equal to three

x,  2x
x

3

x

https://dl.doubtnut.com/l/_QlRcHqdo5dfC
https://dl.doubtnut.com/l/_L6A5J5cbqXI6


times the radius of the sphere. Also, �nd the

minimum value of the sum of their volumes.

Watch Video Solution

196. 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/_L6A5J5cbqXI6
https://dl.doubtnut.com/l/_P062FLrhwXBB


197. 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?

Watch Video Solution

198. A �gure consists of a semi-circle with a

rectangle on its diameter. Given the perimeter

https://dl.doubtnut.com/l/_FrNf9EvjUJxu
https://dl.doubtnut.com/l/_Cz9KdqXwGUp7


of the �gure, �nd its dimensions in order that

the area may be maximum.

Watch Video Solution

199. 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

�aps to form a box. What should be the side of

the square to be cut o� so that the volume of

the box is maximum? Also, �nd the maximum

volume.

https://dl.doubtnut.com/l/_Cz9KdqXwGUp7
https://dl.doubtnut.com/l/_rDF6o6qePlSE


Watch Video Solution

200. A rectangular sheet of �xed perimeter

with sides having their lengths in the ratio

 is converted into anopen rectangular

box by folding after removing squares of equal

area 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

Watch Video Solution

8: 15

https://dl.doubtnut.com/l/_rDF6o6qePlSE
https://dl.doubtnut.com/l/_kWDACuFmhztO


201. Find the volume of the larges cylinder

that can be inscribed in a sphere of radius 

Watch Video Solution

r

202. Show that a right-circular cylinder of

given volume, open at the top, has   minimum

total surface area, provided its height is equal

to the radius of the base.

Watch Video Solution

https://dl.doubtnut.com/l/_kWDACuFmhztO
https://dl.doubtnut.com/l/_XEKy7wVR5hWY
https://dl.doubtnut.com/l/_CjW0iuCC4NiW


203. 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

204. Show that a cylinder of a given volume

which is open at the top has minimum total

surface area, when its height is equal to the

radius of its base.

https://dl.doubtnut.com/l/_CjW0iuCC4NiW
https://dl.doubtnut.com/l/_QHPymsvUFNCR
https://dl.doubtnut.com/l/_aF3BuLsMcci1


Watch Video Solution

205. Show that the height of the cylinder of

maximum volume that can be inscribed in a

sphere of radius  is  .

Watch Video Solution

R
2R

√3

206. Show that the semi-vertical angle of the

cone of the maximum volume and of given

slant height is  .tan− 1 √2

https://dl.doubtnut.com/l/_aF3BuLsMcci1
https://dl.doubtnut.com/l/_zFIN51bKmxsJ
https://dl.doubtnut.com/l/_Gch4iV3CVfCx


Watch Video Solution

207. Show that semi-vertical angle of right

circular cone of given surface area and

maximum volume is  .

Watch Video Solution

sin− 1( )
1

3

208. Prove that the volume of the largest cone

that can be inscribed in a sphere of radius R is

 of the volume of the sphere.
8

27

https://dl.doubtnut.com/l/_Gch4iV3CVfCx
https://dl.doubtnut.com/l/_CTEPRxDUJkto
https://dl.doubtnut.com/l/_Xf8IzGt7gkqW


Watch Video Solution

209. Prove that the radius of the right circular

cylinder of greatest curved surface area which

can be inscribed in a given cone is half of that

of the cone.

Watch Video Solution

210. Show that height of the cylinder of

greatest volume which can be inscribed in a

right circular cone of height h and semi

https://dl.doubtnut.com/l/_Xf8IzGt7gkqW
https://dl.doubtnut.com/l/_33k3zvrNLtEO
https://dl.doubtnut.com/l/_zrJg4WIRY1bO


vertical angle is one-third that of the cone and

the greatest volume of cylinder is

Watch Video Solution

πh3 tan2 α.
4

27

211. Let  and  be two vertical poles at

points  and  respectively. If

 and  ,

then �nd the distance of a point  on 

from the point  such that  is

minimum.

AP BQ

A B

AP = 16m,   BQ = 22m AB = 20m

R AB

A RP 2 + RQ2

https://dl.doubtnut.com/l/_zrJg4WIRY1bO
https://dl.doubtnut.com/l/_0Bhm4BNeuLg8


Watch Video Solution

212. If the length of three sides of a trapezium

other than base are equal to 10 cm, then �nd

the area of trapezium when it is maximum.

Watch Video Solution

213. A telephone company in a town has 500

subscribers on its list and collects �xed

charges of Rs 300 per subscriber. The company

proposes to increase the annual subscription

https://dl.doubtnut.com/l/_0Bhm4BNeuLg8
https://dl.doubtnut.com/l/_lIt1pRLR1P5H
https://dl.doubtnut.com/l/_gbMKjVbUseNh


and it is believed that every increase of Rs 1

one subscriber will discontinue the service.

Find what increase will bring maximum

revenue?

Watch Video Solution

214. Find the point on the curve 

which is nearest to the point  .

Watch Video Solution

y2 = 4x

(2,  1)

https://dl.doubtnut.com/l/_gbMKjVbUseNh
https://dl.doubtnut.com/l/_XkK3Uz8JaoLp


215. A jet of enemy is along the curve

 and a soldier is placed at (3,2).Find

the minimum distance between the jet and

soldier.

Watch Video Solution

y = x2 + 2

216. The shortest distance between line

 and curve  is (a)  (b) 

 (c)  (d) 

Watch Video Solution

y − x = 1 x = y2 3√2

8
8

3√2

4

√3

√3

4

https://dl.doubtnut.com/l/_VPouB3mv8JFV
https://dl.doubtnut.com/l/_y3gCIIdspv09


217. Find the shortest distance of the point (0,

c) from the parabola  , where 

 .

Watch Video Solution

y = x2

0 ≤ c ≤ 5

218. Find the area of the greatest isosceles

triangle that can be inscribed in the ellipse

 having its vertex( ) + ( ) = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_y3gCIIdspv09
https://dl.doubtnut.com/l/_CFedDFvN3LPg
https://dl.doubtnut.com/l/_NKDEjGjxmqk9


coincident with one extremity of the major

axis.

Watch Video Solution

219. Find the area of the greatest rectangle

that can be inscribed in an ellipse

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_NKDEjGjxmqk9
https://dl.doubtnut.com/l/_HR13hatHUVSF


220. A point on the hypotenuse of a right

triangle is at distances a and b from the sides

of the triangle. Show that the minimum length

of the hypotenuse is 

Watch Video Solution

(a + b )
2
3

2
3

3
2

221. Determine two positive numbers whose

sum is 15 and the sum of whose squares is

minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_Ur1IwbAXL69s
https://dl.doubtnut.com/l/_T6ftbG6j5Mca


222. Divide 64 into two parts such that the

sum of the cubes of two parts is minimum.

Watch Video Solution

223. How should we choose two numbers, each

greater than or equal to  , whose sum is 

 so that the sum of the �rst and the cube

of the second is minimum?

Watch Video Solution

−2

1/2

https://dl.doubtnut.com/l/_T6ftbG6j5Mca
https://dl.doubtnut.com/l/_ErXz5hY0Bd16
https://dl.doubtnut.com/l/_mMGdvYeRJkBd


224. Divide 15 into two parts such that product

of square of one part and cube of other is

maximum

Watch Video Solution

225. Of all the closed cylindrical cans (right

circular), which enclose a given volume of 100

cm3, which has the minimum surface area?

Watch Video Solution

https://dl.doubtnut.com/l/_Lg72Z2zScivn
https://dl.doubtnut.com/l/_TRF1gGzpOrCl
https://dl.doubtnut.com/l/_Mnh4ZD0pYoBv


226. A beam is supported at the two ends and

is uniformly loaded. The bending moment 

at a distance  from one end is given by

 . Find the point at

which  is maximum.

Watch Video Solution

M

x

M = x − x2WL

2
W

2

M

227. A beam is supported at the two ends and

is uniformly loaded. The bending moment 

at a distance  from one end is given by

M

x

https://dl.doubtnut.com/l/_Mnh4ZD0pYoBv
https://dl.doubtnut.com/l/_0quOfIg7FY5U


 . Find the point at which

 is maximum.

Watch Video Solution

M = −
Wx

3

W

3

x3

L2

M

228. A wire of length 28m 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 circle and the

square is minimum?

Watch Video Solution

https://dl.doubtnut.com/l/_0quOfIg7FY5U
https://dl.doubtnut.com/l/_MEqKvxyfps1G


229. 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

equilateral triangle. Where the wire should be

cut so that the sum of the areas of the square

and triangle is minimum?

Watch Video Solution

230. Given the sum of the perimeters of a

square and a circle, show that the sum of their

https://dl.doubtnut.com/l/_MEqKvxyfps1G
https://dl.doubtnut.com/l/_lNxhIAF3s8qH
https://dl.doubtnut.com/l/_FixJa5j3aNiL


areas is least when one side of the square is

equal to diameter of the circle.

Watch Video Solution

231. Find the largest possible area of a right

angled triangle whose hypotenuse is 5 cm

long.

Watch Video Solution

https://dl.doubtnut.com/l/_FixJa5j3aNiL
https://dl.doubtnut.com/l/_aLLVarzAl6cl


232. Two sides of a triangle have lengths 

and  and the angle between them is  .

What value of  will maximize the area of the

triangle? Find the maximum area of the

triangle also.

Watch Video Solution

' a'

' b' θ

θ

233. 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

https://dl.doubtnut.com/l/_1jG6yOalTclZ
https://dl.doubtnut.com/l/_5HTI0r4bHSBl


�aps to form a box. What should be the side of

the square to be cut o� so that the volume of

the box is maximum? Also, �nd the maximum

volume.

Watch Video Solution

234. A rectangular sheet of tin 45 cm by 24 cm

is to be made into a box without top, by

cutting o� squares from each corners and

folding up the �aps. What should be the side

https://dl.doubtnut.com/l/_5HTI0r4bHSBl
https://dl.doubtnut.com/l/_Gpp28PiTzc7f


of the square to be cut o� so that the volume

of the box is maximum possible?

Watch Video Solution

235. 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 8 m3. If building of tank costs Rs 70

per square metre for the base and Rs 45 per

square metre for sides, what is the cost of

least expensive tank?

https://dl.doubtnut.com/l/_Gpp28PiTzc7f
https://dl.doubtnut.com/l/_ItP4p6ojGE1s


Watch Video Solution

236. A window in the form of a rectangle is

surmounted by a semi-circular opening. The

total perimeter of the window is 10m. Find the

dimensions of the rectangular part of the

window to admit maximum light through the

whole opening.

Watch Video Solution

https://dl.doubtnut.com/l/_ItP4p6ojGE1s
https://dl.doubtnut.com/l/_Hhath5jVNRsi


237. A large window has the shape of a

rectangle surmounted by an equilateral

triangle. If the perimeter of the window is 12

metres �nd the dimensions of the rectangle

that will produce the largest area of the

window.

Watch Video Solution

238. Show that the height of the cylinder of

maximum volume that can be inscribed in a

https://dl.doubtnut.com/l/_YhQk1BFqrclr
https://dl.doubtnut.com/l/_TdDNjzH3e9P9


sphere of radius  is  .

Watch Video Solution

R
2R

√3

239. A rectangle is inscribed in a semi-circle of

radius  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

r

https://dl.doubtnut.com/l/_TdDNjzH3e9P9
https://dl.doubtnut.com/l/_VmeFy9rCDJLY


240. Prove that a conical tent of given capacity

will require the least amount of canvas when

the height is  times the radius of the base.

Watch Video Solution

√2

241. 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.

Watch Video Solution

https://dl.doubtnut.com/l/_XaUFKZCrZk70
https://dl.doubtnut.com/l/_J8V0WxY26BoH


242. Prove that the semi-vertical angle of the

right circular cone of given volume and least

curved surface is 

Watch Video Solution

cot − 1(√2).

243. An isosceles triangle of vertical angle  is

inscribed in a circle of radius  . Show that the

area of the triangle is maximum when  .

Watch Video Solution

2θ

a

θ =
π

6

https://dl.doubtnut.com/l/_J8V0WxY26BoH
https://dl.doubtnut.com/l/_Ldzyrf4qDMLo
https://dl.doubtnut.com/l/_sGO3wTNFIOaC


244. Prove that the least perimeter of an

isosceles triangle in which a circle of radious 

can be inscribed is 

Watch Video Solution

r

6√3r

245. 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

https://dl.doubtnut.com/l/_vhriVnCbGCHd
https://dl.doubtnut.com/l/_HAs48KRVOC4n


246. Show that the height of the cone of

maximum volume that can be inscribed in a

sphere of radius 12cm is 16cm.

Watch Video Solution

247. A closed cylinder has volume 2156cm3.

What will be the radius of its base so that its

total surface area is minimum?

Watch Video Solution

https://dl.doubtnut.com/l/_HAs48KRVOC4n
https://dl.doubtnut.com/l/_SQ8oCIvT5LiJ
https://dl.doubtnut.com/l/_5ml96di4eI7v


248. Show that the maximum volume of the

cylinder which can be inscribed in a sphere of

radius  is  .

Watch Video Solution

5√3cm 500 π cm3

249. Show that among all positive numbers 

and  with  , the sum  is

larger when  .

Watch Video Solution

x

y x2 + y2 = r2 x + y

x = y = r/√2

https://dl.doubtnut.com/l/_NjNQAcKjR6AH
https://dl.doubtnut.com/l/_zB44tOsuo9wT
https://dl.doubtnut.com/l/_2z4Hb54MFQEe


250. Determine the points on the curve

 which are nearest to the point 

.

Watch Video Solution

x2 = 4y (0,  5)

251. Find the point on the curve 

which is nearest to the point  .

Watch Video Solution

y2 = 4x

(2,   − 8)

https://dl.doubtnut.com/l/_2z4Hb54MFQEe
https://dl.doubtnut.com/l/_bqh5uXBYtFWS


252. Find the point on the curve 

which is nearest to the point  .

Watch Video Solution

x2 = 8y

(2,  4)

253. Find the point on the parabolas 

which is closest to the point  .

Watch Video Solution

x2 = 2y

(0,  5)

https://dl.doubtnut.com/l/_5cQepajBfBEz
https://dl.doubtnut.com/l/_lwWH9mLC0h80


254. Find the coordinates of a point on the

parabola  which is closest to

the straight line 

Watch Video Solution

y = x2 + 7x + 2

y = 3x − 3.

255. Find the point on the curve 

which is at a minimum distance from the point

 .

Watch Video Solution

y2 = 2x

(1,  4)

https://dl.doubtnut.com/l/_rLiP2e7tvqvO
https://dl.doubtnut.com/l/_BvfE4QMZCWgx
https://dl.doubtnut.com/l/_A3YhmufbnB66


256. Find the maximum slope of the curve

 .

Watch Video Solution

y = − x3 + 3x2 + 2x − 27

257. The total cost of producing  radio sets

per day is  and the price per

set at which they may be sold is 

Find the daily output to maximize the total

pro�t.

Watch Video Solution

x

Rs

.

35x + 25
x2

4

Rs

.

50 − .
x

2

https://dl.doubtnut.com/l/_A3YhmufbnB66
https://dl.doubtnut.com/l/_q4F79LxcPe1W


258. A manufacturer can sell x items at a price

of Rs.  each. The cost price of 

items is Rs.  Find the number of

items he should sell to earn maximum pro�t.

Watch Video Solution

(5 − )
x

100
x

( +  500).
x

5

259. 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/_q4F79LxcPe1W
https://dl.doubtnut.com/l/_JmcdoOd68XJ3
https://dl.doubtnut.com/l/_hDx5HEctIMpT


expenses of lining with lead will be least, if

depth is made half of width.

Watch Video Solution

260. A box of constant volume  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?

Watch Video Solution

c

https://dl.doubtnut.com/l/_hDx5HEctIMpT
https://dl.doubtnut.com/l/_hyXsuEVAbeEB
https://dl.doubtnut.com/l/_YQPLGZ472way


261. 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.

Watch Video Solution

262. 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

https://dl.doubtnut.com/l/_YQPLGZ472way
https://dl.doubtnut.com/l/_qbjWV3f4JLEu


diameter of its semi-circular ends is

Watch Video Solution

π : (π + 2).

263. 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

Watch Video Solution

a.

https://dl.doubtnut.com/l/_qbjWV3f4JLEu
https://dl.doubtnut.com/l/_eNWcSJxKcnuH
https://dl.doubtnut.com/l/_sqmPtjEV3S0X


264. A straight line is drawn through a given

point  Determine the least value of the

sum of the intercepts on the coordinate axes.

Watch Video Solution

P (1, 4).

265. The total area of a page is  The

combined width of the margin at the top and

bottom is  and the side 2cm. What must

be the dimensions of the page in order that

the area of the printed matter may be

maximum?

150cm2.

3cm

https://dl.doubtnut.com/l/_sqmPtjEV3S0X
https://dl.doubtnut.com/l/_Lx8t4ceuxiJU


Watch Video Solution

266. The space  described in time  by a

particle moving in a straight line is given by

 . Find the

minimum value of acceleration.

Watch Video Solution

s t

s = t5 − 40t3 + 30t2 + 80t − 250

267. A particle is moving in a straight line such

that its distance  at any time  is given bys t

https://dl.doubtnut.com/l/_Lx8t4ceuxiJU
https://dl.doubtnut.com/l/_8dm4Bxue3LLO
https://dl.doubtnut.com/l/_iUmVayxvMoiT


 Find when its

velocity is maximum and acceleration

minimum.

Watch Video Solution

s = − 2t3 + 4t2 − 7.
t4

4

268. Write necessary condition for a point

 to be an extreme point of the function 

 .

Watch Video Solution

x = c

f(x)

https://dl.doubtnut.com/l/_iUmVayxvMoiT
https://dl.doubtnut.com/l/_WwEN3OdCPhLM


269. Write su�cient conditions for a point

 to be a point of local maximum.

Watch Video Solution

x = c

270. If  attains a local minimum at  ,

then write the values of  and  .

Watch Video Solution

f(x) x = c

f ′ (c) f(c)

https://dl.doubtnut.com/l/_QbXoWlkB6FzP
https://dl.doubtnut.com/l/_CXLv7tAIPXZI


271. Write the minimum value of

Watch Video Solution

f(x) = x + ,   x > 0
1

x

272. Write the maximum value of

 .

Watch Video Solution

f(x) = x + ,   x < 0
1

x

https://dl.doubtnut.com/l/_TCHGjIUyDfIP
https://dl.doubtnut.com/l/_zXHGvqmGa1jL


273. Write the point where 

attains minimum value.

Watch Video Solution

f(x) = x (log)ex

274. Find the least value of 

where  and  .

Watch Video Solution

f(x) = ax + ,
b

x

a > 0,   b > 0 x > 0

275. Write the minimum value of  .f(x) = xx

https://dl.doubtnut.com/l/_p46ZGiHi8YmI
https://dl.doubtnut.com/l/_QOqYcKjJHGsl
https://dl.doubtnut.com/l/_NLn336SmQzaL


Watch Video Solution

276. Write the maximum value of 

.

Watch Video Solution

f(x) = x1 /x

277. Write the maximum value of

 , if it exists.

Watch Video Solution

f(x) =
logx

x

https://dl.doubtnut.com/l/_NLn336SmQzaL
https://dl.doubtnut.com/l/_Mjy2835fuBkp
https://dl.doubtnut.com/l/_OOigtqJOrq9G
https://dl.doubtnut.com/l/_2uoFBsC7kukj


278. The maximum value of  is (a)

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

Watch Video Solution

x , x > 0
1
x e

1
e

( )
e1

e
1

279. If  for all positive  where 

 , then  (b)  (c) 

 (d) none of these

Watch Video Solution

ax + ≥ c
b

x
x

a,  b,   > 0 ab <
c2

4
≥

c2

4

ab ≥
c

4

https://dl.doubtnut.com/l/_2uoFBsC7kukj
https://dl.doubtnut.com/l/_9EJtXsY7r26T


280. The minimum value of  is  (b) 

 (c) 1 (d) none of these

Watch Video Solution

x

(log)ex
e

1/e

281. For the function   is

a point of maximum (b)  is a point of

minimum (c) maximum value > minimum value

(d) maximum value < minimum value

Watch Video Solution

f(x) = x +
1

x
x = 1

x = − 1

https://dl.doubtnut.com/l/_GBeUfAFGZjJT
https://dl.doubtnut.com/l/_zcaUtgxBTCCM
https://dl.doubtnut.com/l/_D8oMvLi0ijej


282. Let  . Then, 

 has a maximum at  (b) a minimum

at  (c) neither a maximum nor a

minimum at  (d) none of these

Watch Video Solution

f(x) = x3 + 3x2 − 9x + 2

f(x) x = 1

x = 1

x = − 3

283. The minimum value of

 is (a) 6 (b) 4 (c) 8

(d) none of these

Watch Video Solution

f(x) = x4 − x2 − 2x + 6

https://dl.doubtnut.com/l/_D8oMvLi0ijej
https://dl.doubtnut.com/l/_DbEetSjWf11a


284. The number which exceeds its square by

the greatest possible quantity is  (b)  (c) 

 (d) none of these

Watch Video Solution

1

2

1

4
3

4

285. Let

 .

Then,  has a minimum at  

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

Watch Video Solution

f(x) = (x − a)2 + (x − b)2 + (x − c)2

f(x) x =
a + b + c

3

3√abc
3

+ +1
a

1
b

1
c

https://dl.doubtnut.com/l/_kdGZtUTK7hCr
https://dl.doubtnut.com/l/_uEt2sUvsnKYn


286. The sum of two non-zero numbers is 8,

the minimum value of the sum of their

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

Watch Video Solution

1

4

1

2

1

8

287. The function 

assuming minimum value at  (a)  (b) 

(c)  (d)

Watch Video Solution

f(x) =
5

∑
r= 1

(x − r)
2

x = 5
5

2

3 2

https://dl.doubtnut.com/l/_uEt2sUvsnKYn
https://dl.doubtnut.com/l/_gSOvcgB68Oh0
https://dl.doubtnut.com/l/_RK1qxDx8bODP


288. At 

is (a) 0 (b) maximum (c) minimum (d) none of

these

Watch Video Solution

x = ,   f(x) = 2 sin 3x + 3 cos 3x
5π

6

289. If  lies in the interval  , then the

least value of  is (a) 3 (b)  (c) 1

(d) none of these

Watch Video Solution

x [0,  1]

x2 + x + 1 3/4

https://dl.doubtnut.com/l/_RK1qxDx8bODP
https://dl.doubtnut.com/l/_VXq9Xkiuizic
https://dl.doubtnut.com/l/_8Vrgr1rrTBx7


290. The least value of the function

 in the interval 

is 126 (b) 135 (c) 160 (d) 0

Watch Video Solution

f(x) = x3 − 18x2 + 96x [0, 9]

291. The maximum value of

 on  is (a)  (b) 

 (c)  (d) 

Watch Video Solution

f(x) =
x

4 − x + x2
[ − 1, 1]

1

4

−
1

3

1

6

1

5

https://dl.doubtnut.com/l/_2BPHqxFPa3BA
https://dl.doubtnut.com/l/_HICayDQvnybo
https://dl.doubtnut.com/l/_vKuldpulKjLv


292. Find the point on the curve 

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

Watch Video Solution

y2 = 4x

293. If  , then the maximum value of 

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

Watch Video Solution

x + y = 8

xy

https://dl.doubtnut.com/l/_vKuldpulKjLv
https://dl.doubtnut.com/l/_y8BZesbsN6Eb


294. The least and greatest values of

 in  , are  (b) 

 (c)  (d) 

Watch Video Solution

f(x) = x3 − 6x2 + 9x [0,  6] 3,  4

0,  6 0,  3 3,  6

295.  is maximum when

A.  

B.  

C.  

f(x) = sin + √3 cos x

x =
π

3

x =
π

4

x =
π

6

https://dl.doubtnut.com/l/_F6HhUqERUbed
https://dl.doubtnut.com/l/_VnBHsd07AxzA


D. x = 0

Answer: C

Watch Video Solution

296. 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

 (b)  (c)  (d) 

Watch Video Solution

3/4 1/3 1/4 2/3

https://dl.doubtnut.com/l/_VnBHsd07AxzA
https://dl.doubtnut.com/l/_dixCuLRdL8zP
https://dl.doubtnut.com/l/_hGWtvaaUliUh


297. The minimum value of  is (a)

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

Watch Video Solution

(x2 + )
250

x

298. If  , then its

greatest value is  (b) 0 (c) 3 (d) none of

these

Watch Video Solution

f(x) = x + ,   x > 0
1

x

−2

https://dl.doubtnut.com/l/_hGWtvaaUliUh
https://dl.doubtnut.com/l/_cRnOE2vh0603


299. If  , then its

maximum value is

(a)  

(b)  

(c) 1 

(d) 

Watch Video Solution

f(x) =
1

4x2 + 2x + 1

4
3
2

3

3

4

300. Let  be two variables and 

 , then minimum value of

x,  y

x > 0,   xy = 1

https://dl.doubtnut.com/l/_LL0TrNP75z3t
https://dl.doubtnut.com/l/_L0MCm0gEG71p


 is (a) 1 (b) 2 (c)  (d) 

Watch Video Solution

x + y 2
1

2
3

1

3

301. 

is Minimum at  (b) Maximum at 

 (c) Minimum at 

(d) Maximum at 

Watch Video Solution

f(x) = 1 + 2 sinx + 3 cos2 x,  0 ≤ x ≤
2π

3

x = π/2

x = sin− 1(1/√3) x = π/6

sin− 1(1/6)

https://dl.doubtnut.com/l/_L0MCm0gEG71p
https://dl.doubtnut.com/l/_BQHpc7NATsmZ


302. The function

 is maximum at

 (a) 3 (b) 0 (c) 4 (d) 2

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 4

x =

303. The maximum value of

 on  is (a)  (b) 

 (c)  (d) 

Watch Video Solution

f(x) =
x

4 − x + x2
[ − 1, 1]

1

4

−
1

3

1

6

1

5

https://dl.doubtnut.com/l/_gVP5rBmuIKY6
https://dl.doubtnut.com/l/_MWjOvUdCK6nw
https://dl.doubtnut.com/l/_RiAdxWigQW3X


304. Let  on 

 . The relative maximum occurs at 

  (b)  (c) 2 (d) 4

Watch Video Solution

f(x) = 2x3 − 3x2 − 12x + 5

[ − 2,  4]

x = −2 −1

305. The minimum value of  is equal

to  (b)  (c)  (d)  (e) 

Watch Video Solution

x (log)ex

e 1/e −1/e 2e e

https://dl.doubtnut.com/l/_RiAdxWigQW3X
https://dl.doubtnut.com/l/_nX8Lv7fVMXTU


Others

306. The minimum value of the function

 is  

(a)  

(b)  

(c)  

(d) none of these

Watch Video Solution

f(x) = 2x3 − 21x2 + 36x − 20

−128

−126

−120

https://dl.doubtnut.com/l/_RYqKZjw1eHog


1. A telephone company in a town has 500

subscribers on its list and collects �xed

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?

View Text Solution

https://dl.doubtnut.com/l/_oKD0f5j4QcfF


2. The combined resistance  of two resistors

 and  is given by 

 .

View Text Solution

R

R1 R2(R1,  R2 > 0)

= +
1

R

1

R1

1

R2

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

