
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

APPLICATIONS OF DERIVATIVES

Solved Examples

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

radius r at cm is

A. 

B. 

C. 

r = 6

10π

12π

8π

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hsca5n9zu8PH


D. 

Answer: B

Watch Video Solution

11π

2. A stone is dropped into a quiet lake and waves move in circles

at a speed of 4cm per second. At the instant, when the radius of

the circular wave is 10 cm, how fast is the enclosed area

increasing?

Watch Video Solution

3. A spherical soap bubble is expanding so that its radius is

increasing at the rate of 0.02 cm/sec. At what rate is the surface

area increasing when its radius is 5 cm ? (Take )

h id l i

π = 3.14

https://dl.doubtnut.com/l/_hsca5n9zu8PH
https://dl.doubtnut.com/l/_OJFPCDjFGlCT
https://dl.doubtnut.com/l/_3Gtn1Z3BZUgh


Watch Video Solution

4. 6) The volume of a spherical balloon is increasing at the rate of

20cm / sec. Find the rate of change of its surface area at the

instant when its radius is 8 cm.

Watch Video Solution

5. The surface area of a spherical bubble is increasing at the rate

of 2  . When the radius of the bubble is 6cm, at what rate

is the volume of the bubble increasing?

Watch Video Solution

cm2 /s

6. The volume of a cube is increasing at a rate of  How

fast is the surface area increasing when the length of an edge is

7cm3 /se ⋅

https://dl.doubtnut.com/l/_3Gtn1Z3BZUgh
https://dl.doubtnut.com/l/_dEyZWuI3QKzw
https://dl.doubtnut.com/l/_ESsVhNjBXcsK
https://dl.doubtnut.com/l/_XZsBeCJlo0w7


12cm?

Watch Video Solution

7. The length x of a rectangle is decreasing at the rate of 5

cm/minute and the width y is increasing at the rate of 4

cm/minute. When x = 8cm and y = 6cm, �nd the rates of change of

(a) the perimeter, and (b) the area of the rectangle

Watch Video Solution

8. Water is leaking from a conical funnel at the rate of . If

the radius of the base of the funnel is 5 cm and its altitude is 10

cm, �nd the rate at which the water level is dropping when it is

 cm from the top.

Watch Video Solution

5c
m3

sec

2.5

https://dl.doubtnut.com/l/_XZsBeCJlo0w7
https://dl.doubtnut.com/l/_FA7wjf7EMse8
https://dl.doubtnut.com/l/_En4T789UXyz0


9. Sand is pouring from a pipe at the rate of 12  . The

falling sand forms a cone on the ground in such a way that the

height of the cone is always one-sixth of the radius of the base.

How fast is the height of the sand cone increasing when t

Watch Video Solution

cm3 /s

10. A ladder 5 m long is leaning against a wall. The bottom of the

ladder is pulled along the ground, away from the wall, at the rate

of 2 cm/s. How fast is its height on the wall decreasing when the

foot of the ladder is 4 m away from the wall?

Watch Video Solution

https://dl.doubtnut.com/l/_En4T789UXyz0
https://dl.doubtnut.com/l/_rx3mYggMhbal
https://dl.doubtnut.com/l/_qm2KGVTvETa5


11. The two equal sides of an isosceles triangle with �xed base 

are decreasing at the rate of  How fast is the area

decreasing when the two equal sides are equal to the base?

Watch Video Solution

b

3cm/s.

12. A point source of light along a straight road is at a height of

'a' metres. A boy 'b' metres in height is walking along the road.

How fast is his shadow increasing if he is walking away from the

light at the rate of 'c' metres per minute ?

Watch Video Solution

13. A man 160 cm tall, walks away from a source of light situated

at the top of a pole 6m high at the rate of 1.1 m/sec. How fast is

https://dl.doubtnut.com/l/_kPN8HsuZWjI7
https://dl.doubtnut.com/l/_8vJqUpLm4sCi
https://dl.doubtnut.com/l/_MYC6Fhhiy46J


the length of his shadow increasing when he is 1 metre away

from the pole.

Watch Video Solution

14. A particle moves along the curve . Find the

points on the curve at which the y-coordinate is changing 8

times as fast as the x-coordinate.

Watch Video Solution

6y = x3 + 2

15. Find the point on the curve =  for which the abscissa and

ordinate change at the same rate.

Watch Video Solution

y2. 8x.

https://dl.doubtnut.com/l/_MYC6Fhhiy46J
https://dl.doubtnut.com/l/_MVlOFWKegN02
https://dl.doubtnut.com/l/_3zFYtmy51kPh


16. The points of the ellipse  at which the

ordinate decreases at the same rate at which the abcissa

increases is

Watch Video Solution

16x2 + 9y2 = 400

17. The total cost  of producing  items in a �rm is given by 

 Find the marginal

cost when  units are produced

Watch Video Solution

C(x) x

C(x) = 0.0005x3 − 0.002x2 + 30x + 6000

4

18. The total revenue received from the sale of x units of a

product is given by 

  

Find the marginal revenue when x = 5

R(x) = 3x2 + 40x + 10

https://dl.doubtnut.com/l/_baDC2SwDYtKP
https://dl.doubtnut.com/l/_tbVs2xjOjKkz
https://dl.doubtnut.com/l/_Xvnruy7KI5rV


Watch Video Solution

19. Using di�erentials, �nd the approximate value of  upto 3

places of decimal .

Watch Video Solution

(82)
1
4

20. Use di�erentials to approximate the cube root of 127.

Watch Video Solution

21. Using di�erentials, �nd the approximate value of 

Watch Video Solution

√26

https://dl.doubtnut.com/l/_Xvnruy7KI5rV
https://dl.doubtnut.com/l/_wuPmsM01acOV
https://dl.doubtnut.com/l/_n9VwUt8txwtL
https://dl.doubtnut.com/l/_EdTP7q1OnsUl


22. Using di�erentials, �nd the approximate value of 

correct upto thre decimal places.

Watch Video Solution

√0. 037,

23. Using di�erentials �nd the approximate value of  if it

is being given that  radians.

Watch Video Solution

tan 460,

10 = 0. 01745

24. Using di�erentials, �nd the approximate value of 

, it being given that  .

Watch Video Solution

(log)1010. 1

(log)10e = 0. 4343

https://dl.doubtnut.com/l/_1WM66jbxSmoK
https://dl.doubtnut.com/l/_rQb9WPnSxXkT
https://dl.doubtnut.com/l/_WlKBNlIX173c


25. If , then �nd the approximate value of 

 using di�erentials

Watch Video Solution

f(x) = 3x2 + 15x + 5

f(3.02)

26. If radius of a circle increases from 5 to 5.1 , �nd the increase in

area.

Watch Video Solution

27. If  and if  changes from 2 to 1.99, what is the

approximate change in 

Watch Video Solution

y = x4 − 12 x

y

https://dl.doubtnut.com/l/_zfmKt7VSC362
https://dl.doubtnut.com/l/_tjSa2LhJ7paS
https://dl.doubtnut.com/l/_zbnffPf0LSTg


28. If there is an error of 2% in measuring the length of simple

pendulum, then percentage error in its period is: 1% (b) 2% (c)

3% (d) 4%

Watch Video Solution

29. If the error committed in measuring the radius of a circle be

, �nd the corresponding error in calculating the area.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.01 %

0.02 %

0.03 %

0.04 %

0.05 %

https://dl.doubtnut.com/l/_CgORZn2SKYUh
https://dl.doubtnut.com/l/_5W1uaCxcpbPK


30. If in a triangle  the side  and the angle  remain

constant, while the remaining elements are changed slightly,

show that 

Watch Video Solution

ABC, c C

+ = 0.
da

cosA

db

cosB

31. The area S of a triangle is calculated by measuring the sides b

and c, and . If there be an error  in the measurement of 

, show that the relative error in area is given by 

Watch Video Solution

∠A δA

∠A

= cot A. δA
δS

S

https://dl.doubtnut.com/l/_5W1uaCxcpbPK
https://dl.doubtnut.com/l/_AYocVTb7ZnG5
https://dl.doubtnut.com/l/_G2AyRuZSOfqM


32. Verify Rolles theorem for the function

 on the interval [1, 3].

Watch Video Solution

f(x) = x3 − 6x2 + 11x − 6

33. Verify Rolle's therorem for the function  in

the interval [0,1]

Watch Video Solution

f(x) = x(x − 1)2

34. Verify Rolles theorem for the function

 on the interval  where  are

positive integers.

Watch Video Solution

f(x) = (x − a)m(x − b)n [a, b], m, n

https://dl.doubtnut.com/l/_CDapIBnnyvfx
https://dl.doubtnut.com/l/_cY32mqSp9w9p
https://dl.doubtnut.com/l/_5TUcEnKS9zu1
https://dl.doubtnut.com/l/_yGBplzUoJobG


35. Verify Rolle's theorem for each of the following functions: 

(i)   

(ii)   

(iii)   

(iv) 

Watch Video Solution

f(x) = sin 2x  in [0, ]
π

2

f(x) = (sinx + cos x)  in [0, ]
π

2

f(x) = cos 2(x − )  in [0, ]
π

4

π

2

f(x) = (sinx − sin 2x)  in [0, π]

36. Verify Rolle's theorem for each of the following functions: 

(i)   

(ii)   

(iii) 

Watch Video Solution

f(x) = sin2 x  in 0 ≤ x ≤ π

f(x) = ex cos x  in − ≤ x ≤
π

2

π

2

f(x) =  in 0 ≤ x ≤ π
sinx

ex

https://dl.doubtnut.com/l/_yGBplzUoJobG
https://dl.doubtnut.com/l/_VAwGnXqfeHNO


37. verify Rolle's theorem for the function 

in 

Watch Video Solution

f(x) = x(x + 3)e− x

2

[ − 3, 0]

38. Verify Rolles theorem for function

 on 

Watch Video Solution

f(x) = log(x2 + 2) − log 3 [ − 1,  1]

39. Verify Rolle's theorem for the following functions 

(i)   

(ii) 

Watch Video Solution

f(x) = √4 − x2  in [ − 2, 2]

f(x) = log( ]  in [a, b],  where 0 < a < b
x2 + ab

(a + b)x

https://dl.doubtnut.com/l/_MiFGv6AO3FZB
https://dl.doubtnut.com/l/_RflJM5aLAeGE
https://dl.doubtnut.com/l/_Ybllh06aXi5k
https://dl.doubtnut.com/l/_GJ2qiPqB5xu6


40. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = 2x3 + x2 − 4x − 2

41. Discuss the applicability of Rolle's theorem to the functions :

(i)   

(ii) 

Watch Video Solution

f(x) = x2in [1, 2]

f(x) = x2 / 3  in [ − 1, 1]

42. Discuss the applicability of Rolle's theorem on : 

(i)  (ii) 

Watch Video Solution

f(x) = |x|  in [ − 1, 1] f(x) = tanx  in [0, π]

https://dl.doubtnut.com/l/_GJ2qiPqB5xu6
https://dl.doubtnut.com/l/_8md4rTHQWGlW
https://dl.doubtnut.com/l/_heVk5w78yw8E


43. Discuss the applicability of Rolle's theorem on the function 

Watch Video Solution

f(x) = {
(x2 + 1) when 0 ≤ x ≤ 1

(3 − x) when 1 < x ≤ 2

44. If Rolle's theorem holds for the function

 on [1, 3] with , �nd

the value of a and b

Watch Video Solution

f(x) = x3 + bx2 + ax + 5 c = (2 + )
1

√3

45. At what points on the curve , is

the tangent parallel to the x-axis?

Watch Video Solution

y = (cos x − 1)  in [0, 2π]

https://dl.doubtnut.com/l/_JubspKhcwk8b
https://dl.doubtnut.com/l/_3MW7ZztOrrfn
https://dl.doubtnut.com/l/_RAxzIAX026hr


46. Verify Lagrange's mean-value theorem for the given

functions: (i) 

Watch Video Solution

f(x) = x(2 − x)  in [0, 1]

47. Verify the hypothesis and conclusion of Lagrange's mean-

value theorem for the function 

Watch Video Solution

f(x) = , 1 ≤ x ≤ 4
1

(4x − 1)

48. Find 'c' of the mean -value theorem for the functions 

(i)   

(ii) 

Watch Video Solution

f(x) = 2x2 − 10x + 29  in [2, 7]

f(x) = x(x − 1)(x − 2)  in [0, ]
1

2

https://dl.doubtnut.com/l/_XR0KPkYnKl2W
https://dl.doubtnut.com/l/_K9LDZkyrDdfL
https://dl.doubtnut.com/l/_IU5CPO3IZuP5
https://dl.doubtnut.com/l/_XYhytTthUBDa


49. Using LaGrange's mean value theorem, �nd a point on the

curve  de�ned on the interval [2,3], where the

tangent is parallel to the chord joining the end points of the

curve.

Watch Video Solution

y = √x − 2

50. Find a point on the parabola , where the

tangent is parallel to the chord joining (3, 0) and (4, 1)

Watch Video Solution

y = (x − 3)
2

51. Without using the derivative, �nd the maximum or minium

values, if any of the function  for all 

Watch Video Solution

f(x) = 4x2 − 4x + 7 x ∈ R

https://dl.doubtnut.com/l/_XYhytTthUBDa
https://dl.doubtnut.com/l/_hMCbGmApYyJa
https://dl.doubtnut.com/l/_pza0tLIqRPrY


52. Find the maximum and minimum values, if any, of the

following functions given by (i)

 (ii) 

 (iii) 

 (iv) `f" "(x)" "=" "|" "s in" "4x" "+"

Watch Video Solution

f  (x)  =  |x  +  2  |   1

g(x)  =   |  x  +  1|  +  3

h(x)  =  s ∈  (2x)  +  5

53. Find the local maxima or local minima, if any, of 

(i)  (ii)   

In each case, �nd the local maximum or the local minimum

values, as the case may be

Watch Video Solution

f(x) =
1

(x2 + 2)
f(x) = (x3 − 3x)

https://dl.doubtnut.com/l/_t7wZlbfusNBe
https://dl.doubtnut.com/l/_XQmFlPTz18FL


54. Find the local maxima or local minima of

 Also, �nd the local maximum or

local minimum values as the case may be

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

55. 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

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

the corresponding local maximum and local minimum values for

the function  .

W t h Vid S l ti

f(x) = (x − 1)3(x + 1)2

https://dl.doubtnut.com/l/_LGhkgokHFNtg
https://dl.doubtnut.com/l/_AOZV7jIchL0W
https://dl.doubtnut.com/l/_WPtyBwrOhflS


Watch Video Solution

57. 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

58. Find the local maxima and local minima of the functions: 

(i)   

(ii) 

Watch Video Solution

f(x) = sin 2x,  when 0 < x < π

f(x) = (sin 2x − x),  when − ≤ x ≤
π

2

π

2

59. Find the local maxima and local minima of the functions: 

(i)   f(x) = (sinx − cos x),  When 0 < x <
π

2

https://dl.doubtnut.com/l/_WPtyBwrOhflS
https://dl.doubtnut.com/l/_liHvoRWpbGfO
https://dl.doubtnut.com/l/_zxbuQ6bW7SQ6
https://dl.doubtnut.com/l/_2UM9SSYq0PhP


(ii) 

Watch Video Solution

f(x) = (2 cos x + x),  when 0 < x < π

60. Find the point of local maxima or local minima of the

function 

A. 

 is a point of local minimum.  

B. 

 is a point of local maxima.  

C. 

 is a point of local minimum.  

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

2

∴ x = (π/4)

∴ x = (π/4)

∴ x = (π/2)

https://dl.doubtnut.com/l/_2UM9SSYq0PhP
https://dl.doubtnut.com/l/_ZHpJ4B8onIV4


D. 

 is a point of local mixima.  

Answer: A

Watch Video Solution

∴ x = (π/2)

61. Find the local maxima and local minima, and the

corresponding local maximum and local minimum values of the

following functions: 

(i) , where   

(ii) 

Watch Video Solution

f(x) = x√1 − x x > 0

f(x) = ,  where 1 < x < 4
x

(x − 1)(x − 4)

62. prove that maximum value of  is ( )
x

1

x
e

1
e

https://dl.doubtnut.com/l/_ZHpJ4B8onIV4
https://dl.doubtnut.com/l/_PF8JHM7oBhMq
https://dl.doubtnut.com/l/_QDiBH6jb8CAT


Watch Video Solution

63. Find the point on the parabola  which is closest to

the point (1, 4)

Watch Video Solution

y2 = 2x

64. Prove that the following functions do not have maxima or

minima:(i)  (ii) (iii) 

Watch Video Solution

f(x) = ex g(x) = logx

h(x) = x3 + x2 + x + 1

65. Show that  attains a maximum, when

 .

s ∈p  θ cosq θ

θ = tan− 1 √
p

q

https://dl.doubtnut.com/l/_QDiBH6jb8CAT
https://dl.doubtnut.com/l/_RxGXsffiTG8A
https://dl.doubtnut.com/l/_5SXcVGLfHyVS
https://dl.doubtnut.com/l/_VLk2NcKFOqjh


Watch Video Solution

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

on the interval [0, 3].

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

67. Find the maximum and minimum values of on 

.

Watch Video Solution

x + s ∈ 2x

[0, 2π]

68. Show that  is maximum at  in

the interval  .

Watch Video Solution

f(x) = sinx(1 + cos x) x =
π

3

[0,  π]

https://dl.doubtnut.com/l/_VLk2NcKFOqjh
https://dl.doubtnut.com/l/_DnfUGrBlBE6E
https://dl.doubtnut.com/l/_rapOvtSDTifm
https://dl.doubtnut.com/l/_94opcLAwWFvL


69. Amongst all pairs of positive number with sum 24, �nd those

whose product is maximum

Watch Video Solution

70. Amongst all pairs of positive numbers with product 256, �nd

those whose sum is the least.

Watch Video Solution

71. Find two positive numbers  and  such that  and 

 is maximum.

Watch Video Solution

x y x + y = 60

xy3

https://dl.doubtnut.com/l/_sl4OGuliFRtP
https://dl.doubtnut.com/l/_Hndh6mJeZTlr
https://dl.doubtnut.com/l/_ZB0gnRqhpQ8n


72. Find two positive numbers whose sum is 16 and the sum of

whose cubes is minimum.

Watch Video Solution

73. Show that all the rectangles with a given perimeter, the

square has the largest area.

Watch Video Solution

74. Show that of all the rectangles of given area, the square has

the smallest perimeter.

Watch Video Solution

https://dl.doubtnut.com/l/_I0CUBWitf4Vf
https://dl.doubtnut.com/l/_6XRfvGGgQEDh
https://dl.doubtnut.com/l/_CMX6oQMw66rG


75. Prove that the area of right-angled triangle of given

hypotenuse is maximum when the triangle is isosceles.

Watch Video Solution

76. If the sum of lengths of hypotenuse and a side of a right

angled triangle is given, show that area of triangle is maximum,

when the angle between them is 

Watch Video Solution

.
π

3

77. Two sides of a triangle are given. The angle between them

such that the area is maximum, is given by

Watch Video Solution

https://dl.doubtnut.com/l/_nsVPgiHmamlm
https://dl.doubtnut.com/l/_Nqd0pmk5qQ8q
https://dl.doubtnut.com/l/_65QDQEwt0Dwa
https://dl.doubtnut.com/l/_OHCRecbjk7Xw


78. Show that of all the rectangles inscribed in a given �xed circle,

the square has the maximum area.

Watch Video Solution

79. Show that the triangle of maximum area that can be inscribed

in a given circle is an equilateral triangle.

Watch Video Solution

80. The combined resistance R of two resistors

 is given by   

If  (constant), show that the maximum reistance R

is obtained by chossing 

Watch Video Solution

R1 and R2  where R1, R2 > 0 = +
1

R

1

R1

1

R2

R1 + R2 = C

R1 = R2

https://dl.doubtnut.com/l/_OHCRecbjk7Xw
https://dl.doubtnut.com/l/_4MKkhNnbT4KB
https://dl.doubtnut.com/l/_yr9rYUGs7sd3


81. 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

the point on the beam at which the bending moment has the

maximum value.

Watch Video Solution

l W

M

x M = lx − Wx2.
1

2

1

2

82. A wire of length 25m is to be cut into two pieces. One of the

wires 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/_Ry4pIUjAtdnT
https://dl.doubtnut.com/l/_jKZLFkrhbuLU


83. 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.

Watch Video Solution

84. 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.

Watch Video Solution

85. Show that the semi-vertical angle of the cone of the

maximum volume and of given slant height is 

Watch Video Solution

cos − 1 1

√3

https://dl.doubtnut.com/l/_BhPpzax6E6r4
https://dl.doubtnut.com/l/_TfrDxDWyu4DW
https://dl.doubtnut.com/l/_720ehuOIPldB


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

surface area and maximum volume is .

Watch Video Solution

sin− 1( )
1

3

87. 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

88. 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

https://dl.doubtnut.com/l/_720ehuOIPldB
https://dl.doubtnut.com/l/_WjUkeSlHXJtO
https://dl.doubtnut.com/l/_wTxfPgHbIpjA
https://dl.doubtnut.com/l/_vkFz9YWxxdll


89. 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

90. Show that the height of the cylinder of maximum volume that

can be inscribed in a sphere of radius R is  . Also �nd

maximum volume.

Watch Video Solution

2
R

√3

91. Show that the cone of greatest volume which can be inscribed

in a given sphere is such that three times its altitude is twice the

diameter of the sphere. Find the volume of the largest come

inscribed ina sphere of radius R.

W h Vid S l i

https://dl.doubtnut.com/l/_mUG9547WPSLd
https://dl.doubtnut.com/l/_JWZj8PD5FMkV
https://dl.doubtnut.com/l/_EJeRne26BBT1


Watch Video Solution

92. Prove that the area of right-angled triangle of given

hypotenuse is maximum when the triangle is isosceles.

Watch Video Solution

93. An open box is to be made out of a piece of cardboard

measuring  by cutting o� equal square from the

corners and turning up the sides. Find the height of the box

when it has maximum volume.

Watch Video Solution

(24cm × 24cm)

94. Show that  is a strictly increasing function on

R

f(x) = 3x + 5

https://dl.doubtnut.com/l/_EJeRne26BBT1
https://dl.doubtnut.com/l/_cLNUUKpS2dGa
https://dl.doubtnut.com/l/_kMhH2fPEveuW
https://dl.doubtnut.com/l/_IEbSNutWVg1P


Watch Video Solution

95. Show that the function  is strictly increasing on R.

Watch Video Solution

f(x) = ex

96. Show that  is a strictly decreasing function on

Rgt

Watch Video Solution

f(x) = e−x

97. Show that the function  is strictly

increasing on 

Watch Video Solution

f(x) = ax,  a > 1

R.

https://dl.doubtnut.com/l/_IEbSNutWVg1P
https://dl.doubtnut.com/l/_RTdIugHQIgkP
https://dl.doubtnut.com/l/_lN0oi9B8Mp5t
https://dl.doubtnut.com/l/_DKdZktl41UIK
https://dl.doubtnut.com/l/_H89fM8DNF2Fz


98. If a is real number such that , show that the

function  is strictly decreasing on R.

Watch Video Solution

0 < a < 1

f(x) = ax

99. Show that the function  is an

increasing function on R.

Watch Video Solution

f(x) = (x3 − 6x2 + 12x − 18)

100. Show that the function  is strictly increasing on R.

Watch Video Solution

f(x) = ex

101. Show that  is a strictly decreasing function for

all 

f(x) = e1 /x

x > 0

https://dl.doubtnut.com/l/_H89fM8DNF2Fz
https://dl.doubtnut.com/l/_gjMpM0FS25Mh
https://dl.doubtnut.com/l/_u0Df57E9ohKo
https://dl.doubtnut.com/l/_d9b657vPT5xU


Watch Video Solution

102. Show that  is an increasing function

for all 

Watch Video Solution

f(x) = (x − 1)ex + 1

x > 0.

103. Show that  is increasing for all 

Watch Video Solution

f(x) = x − sinx xR.

104. Prove that the function  is strictly decreasing

in 

Watch Video Solution

f(x) = cos2 x

(0, )
π

2

https://dl.doubtnut.com/l/_d9b657vPT5xU
https://dl.doubtnut.com/l/_5QRYcmdx0EKl
https://dl.doubtnut.com/l/_kOFPSBbQgY5v
https://dl.doubtnut.com/l/_twfeEYZdPuUL
https://dl.doubtnut.com/l/_3KiTb1GcpRLW


105. Show that  is increasing on  and

decreasing on  .

Watch Video Solution

f(x) = log sinx (0,  π/2)

(π/2,  π)

106. Show that  is increasing on  and

decreasing on  and neither increasing nor decreasing

in  .

Watch Video Solution

f(x) = sinx (0,  π/2)

(π/2,  π)

(0,  π)

107. Show that the function  is neither increasing nor

decreasing on  .

Watch Video Solution

x2 − x + 1

(0,  1)

https://dl.doubtnut.com/l/_3KiTb1GcpRLW
https://dl.doubtnut.com/l/_stXLLQhOG0Kb
https://dl.doubtnut.com/l/_fZVcPpKNLEqc
https://dl.doubtnut.com/l/_O7NWJG2mtXhx


108. Prove that the function  is strictly increasing on

R

Watch Video Solution

f(x) = 10x

109. Show that the function f given by

is always an strictly

increasing function in .

Watch Video Solution

f(x) = tan− 1(sinx + cos x), x > 0

(0, )
π

4

110. Find the intervals on which the function

 is (a) strictly increasing (b) strictly

decreasing.

Watch Video Solution

f(x) = 10 − 6x − 2x2

https://dl.doubtnut.com/l/_O7NWJG2mtXhx
https://dl.doubtnut.com/l/_ppLw2EKBhSpX
https://dl.doubtnut.com/l/_FzbukhWk7JY6
https://dl.doubtnut.com/l/_yRIVLeXqBDLM


111. Find the intervals in which the given functions are strictly

increasing decreasing: 

Watch Video Solution

−2x3 − 9x2 − 12x + 1

112. Find the intervals on which the function

 is (a) increasing (b) decreasing.

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 6

113. �nd intervals in which function  is increasing

and decreasing?

Watch Video Solution

x3 + 2x2 − 1

https://dl.doubtnut.com/l/_yRIVLeXqBDLM
https://dl.doubtnut.com/l/_iSTyTSXI3JJk
https://dl.doubtnut.com/l/_C0b7olfx5dhB


114. Find the intervals on which the function

 is (a) increasing (b) decreasing

Watch Video Solution

f(x) = x3 + 3x2 − 105x + 25

115. Find the intervals in which  is

increasing or decreasing.

A. f(x) is increasing on  and decreasing on 

B. f(x) is increasing on  and decreasing on 

C. f(x) is increasing on  and decreasing on 

f(x) = 5 + 36x + 3x2 − 2x3

[ − 2, 7]

[ − ∞, 2] ∪ [3, ∞]

( − 2, 3)

( − ∞, − 2) ∪ (3, ∞)

[ − 8, 3]

[ − ∞, − 2] ∪ [3, ∞]

https://dl.doubtnut.com/l/_HFp4Bo9bbkKS
https://dl.doubtnut.com/l/_PB6yucpo3i6S


D. f(x) is increasing on  and decreasing on 

Answer: D

Watch Video Solution

[ − 2, 3]

[ − ∞, − 2] ∪ [3, ∞]

116. Find the intervals on which the function

 is (a) increasing (b) decreasing

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

117. Find the intervals in which  is increasing or

decreasing.

Watch Video Solution

f(x) =
4x2 + 1

x

https://dl.doubtnut.com/l/_PB6yucpo3i6S
https://dl.doubtnut.com/l/_3BYi9qAamHIM
https://dl.doubtnut.com/l/_W2aGvyQxx4KM


118. Find the intervals on which the function  is

(a) increasing (b) decreasing

Watch Video Solution

f(x) =
x

(x2 + 1)

119. Find the intervals in which  is increasing

or decreasing.

Watch Video Solution

f(x) = (x + 2)e−x

120. Find the intervals in which the 

is (i) increasing (ii) decreasing

Watch Video Solution

f(x) = log(1 + x) −
x

1 + x

https://dl.doubtnut.com/l/_IKOqaQfPQgVV
https://dl.doubtnut.com/l/_OaJVtPNdpsbG
https://dl.doubtnut.com/l/_vIvDOfeZmA8y


121. Find the intervals in which  where `0

Watch Video Solution

f(x) = sinx − cos x,

122. Separate the interval  into sub-intervals in which 

 is increasing or decreasing.

Watch Video Solution

[0,  π/2]

f(x) = s ∈4 x + cos4 x

123. Separate  into subintervals in which  is

(a) increasing (b) decreasing

Watch Video Solution

[0, ]
π

2
f(x) = sin 3x

124. Prove that  for all tanx > x x ∈ [0, ]
π

2

https://dl.doubtnut.com/l/_JTa75gyUb9AQ
https://dl.doubtnut.com/l/_XQLqxJ7tzDfU
https://dl.doubtnut.com/l/_BuSkoNm3fgIw
https://dl.doubtnut.com/l/_Fd1aHeDWOrzO


Watch Video Solution

125. Determine the values of  for which  is

increasing or decreasing.

Watch Video Solution

x f(x) = xx,  x > 0

126. Find the intervals for which  is increasing

or decreasing.

Watch Video Solution

f(x) = x4 − 2x2

127. Prove that 

Watch Video Solution

< log(1 + x) < x  for x > 0
x

(1 + x)

https://dl.doubtnut.com/l/_Fd1aHeDWOrzO
https://dl.doubtnut.com/l/_vrAqssCRmVqo
https://dl.doubtnut.com/l/_gJbbqLSIdrNt
https://dl.doubtnut.com/l/_uHRoTJBnYdlq
https://dl.doubtnut.com/l/_GEJ8cce6QdiR


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

curve  at the point (1, 3)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

129. Find the equation of the tangent  and the

normal to the curve  at the point where 

A. equation of the tangent  and equation of

the normal 

B. equation of the tangent  and equation of

the normal 

C. equation of the tangent  and equation of

the normal 

y = x2 + 4x + 1

y = x2 + 4x + 1 x = 3

y − 10x + 8 = 0

15x + 10y − 223 = 0

y − 10x + 8 = 0

x + 10y − 223 = 0

y − 10x − 8 = 0

x − 10y − 223 = 0

https://dl.doubtnut.com/l/_GEJ8cce6QdiR
https://dl.doubtnut.com/l/_8deDAtQtMZYX


D. equation of the tangent  and equation of

the normal 

Answer: B

Watch Video Solution

y − 15x + 8 = 0

x + 10y − 223 = 0

130. Show that the equation of the tangent to the ellipse

Watch Video Solution

+ = 1  at (x1, y1)  is + = 1
x2

a2

y2

b2

xx1

a2

yy1

b2

131. Find the equation of the tangent line to the curve

 which is parallel to the line 

Watch Video Solution

y = √5x − 3 − 2 4x − 2y + 3 = 0

https://dl.doubtnut.com/l/_8deDAtQtMZYX
https://dl.doubtnut.com/l/_EKynG0rqhRnh
https://dl.doubtnut.com/l/_BQeK31N8tLlS


132. Find the equation(s) of normal(s) to the curve 

which is (are) parallel to the line 

Watch Video Solution

3x2 − y2 = 8

x + 3y = 4.

133. Prove that  touches the straight line 

 for all  at the point 

Watch Video Solution

( )
n

= ( )
N

= 2
x

a

y

b

+ = 2
x

a

y

b
nN, (a, b).

134. At what point will be tangents to the curve

 by parallel to x=axis? Also, �nd the

equations of the tangents to the curve at these points.

Watch Video Solution

y = 2x3 − 15x2 + 36x − 21

https://dl.doubtnut.com/l/_WRNBhiGwNvrm
https://dl.doubtnut.com/l/_1OIC6PpRabc4
https://dl.doubtnut.com/l/_RRvfByfdVvLE
https://dl.doubtnut.com/l/_Fanx9X1VeYbe


135. Prove that points of the curve  at

which tangents are parallel to x-axis lie on the parabola.

Watch Video Solution

y2 = 4a{x + a sin( )}
x

a

136. Tangents are drawn from the origin to the curve .

Prove that their points of contact lie on the curve

Watch Video Solution

y = sinx

x2y2 = (x2 − y2)

137. Determine the points on the curve  at which

the tangent is parallel to the line 

Watch Video Solution

2y = (3 − x2)

x + y = 0

https://dl.doubtnut.com/l/_Fanx9X1VeYbe
https://dl.doubtnut.com/l/_ENqlOi3ffE9A
https://dl.doubtnut.com/l/_wEZNQEDrEayT


138. Find the points on the curve  , where the

tangents are perpendicular to the line  .

Watch Video Solution

4x2 + 9y2 = 1

2y + x = 0

139. Find the coordinates of the points on the curve

 the tangents at which pass through the

origin.

Watch Video Solution

y = x2 + 3x + 4,

140. If the straight line  touches the curve 

 , then prove that 

Watch Video Solution

x cosα + y sinα = p

+ = 1
x2

a2

y2

b2
a2 cos2 α + b2 sin2

α = p2.

https://dl.doubtnut.com/l/_6IWtp0w9L4yG
https://dl.doubtnut.com/l/_c4NWFa9dQzGd
https://dl.doubtnut.com/l/_zjH7QzTRHtg5
https://dl.doubtnut.com/l/_OixsSJVqVVPa


141. if the straight line  touches the curve 

 prove that 

Watch Video Solution

x cosα + y sinα = p

xmyn = am+n

pm+nmmnn = (m + n)
m+n

am+n sinn
α cosmα

142. Find the equation of the normal to the curve

Watch Video Solution

y = 2 sin2 3xat x =
π

6

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

curve  at the point where it cuts

the x-axis

Watch Video Solution

y(x − 2)(x − 3) − x + 7 = 0

https://dl.doubtnut.com/l/_OixsSJVqVVPa
https://dl.doubtnut.com/l/_0q6kARO3Yox1
https://dl.doubtnut.com/l/_1uoNwgMMbGIo


144. Show that the line  touches the curve 

at the point where it crosses the y-axis.

Watch Video Solution

+ = 1
d

a

y

b
y = be− x

a

145. Find the equation of the tangent and the normal at the

point 't, on the curve .

Watch Video Solution

x = a sin3 t, y = b cos3 t

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

Watch Video Solution

x = a sin 3t, y = cos 2t  at t =
π

4

https://dl.doubtnut.com/l/_rMAujKjKKGuC
https://dl.doubtnut.com/l/_SxMKIPJ5EkH8
https://dl.doubtnut.com/l/_0dieauCZzifc


Exercise 11 A

147. For the curve  �nd all the points at which

the tangents pass through the origin.

Watch Video Solution

y = 4x3 − 2x5,

1. The side of a square in increasing at the rate of 0.2 cm/sec.

Find the rate of increase of the perimeter of the square.

Watch Video Solution

2. The radius of a circle is increasing at the rate of 0.7 cm/sec.

What is the rate of increase of its circumference?

Watch Video Solution

https://dl.doubtnut.com/l/_ww9a7OHfYaaa
https://dl.doubtnut.com/l/_mEWhrkhgnXRK
https://dl.doubtnut.com/l/_3MIyR1ENj8sm


3. The radius of a circle is increasing uniformly at the rate of 0.3

centimetre per second. At what rate is the area increasing when

the radius is 10 cm ? (Take )

Watch Video Solution

π = 3.14

4. The side of a square sheet of metal is increasing at 3

centimetres per minute. At what rate is the area increasing when

the side is 10 cm long ?

Watch Video Solution

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

of 0.2 cm/sec. Find the rate of increase of its surface area, when

the radius is 7 cm.

https://dl.doubtnut.com/l/_3MIyR1ENj8sm
https://dl.doubtnut.com/l/_5A2J51cjOGHb
https://dl.doubtnut.com/l/_HqDOR7DQotPG
https://dl.doubtnut.com/l/_JWhXCifTn0Ed


Watch Video Solution

6. The radius of an air bubble is increasing at the rate of 0.5

cm/sec. At what rate is the volume of the bubble increasing when

the radius is 1 cm?

Watch Video Solution

7. The volume of a spherical balloon is increasing at a rate of

. Find the rate of increase of its curved surface when

the radius of balloon is 5 cm.

Watch Video Solution

25cm3 /sec

https://dl.doubtnut.com/l/_JWhXCifTn0Ed
https://dl.doubtnut.com/l/_BCf3u3Egwc78
https://dl.doubtnut.com/l/_ymb9j3BI9B4o


8. A balloon which always remains spherical, is being in�ated by

pumping in 900 cubic centimetres of gas per second. Find the

rate at which the radius of the balloon is increasing when the

radius is 15 cm.

Watch Video Solution

9. The bottom of a rectangular swimming tank is 25 m by 40m.

Water is pumped into the tank at the rate of 500 cubic metres

per minute. Find the rate at which the level of water in the tank

is rising.

Watch Video Solution

10. A stone is dropped into a quiet lake and waves move in circles

at a speed of 3.5 cm per second. At the instant when the radius

https://dl.doubtnut.com/l/_0APpmicNXHlJ
https://dl.doubtnut.com/l/_ZOAZfgsPNd5D
https://dl.doubtnut.com/l/_0dY7Ja69onev


of the circular wave is 7.5 cm, how fast is the enclosed area

increasing ? (Take )

Watch Video Solution

π = 22/7

11. A man 2 metres high walks at a uniform speed of 5 km/hr away

from a lamp-post 6 metres high. Find the rate at which the

length of his shadow increases.

Watch Video Solution

12. An inverted cone has a depth of 40 cm and a base of radius 5

cm. Water is poured into it at a rate of 1.5 cubic centimetres per

minutes. Find the rate at which the level of water in the cone is

rising when the depth is 4 cm

Watch Video Solution

https://dl.doubtnut.com/l/_0dY7Ja69onev
https://dl.doubtnut.com/l/_OGAgNdc2DqJq
https://dl.doubtnut.com/l/_d5PNWSIVkyyr


13. Sand is pouring from a pipe at the rate of . The

falling sand forms a cone on the ground in such a way that the

height of the cone is one-sixth of the radius of the base. How fast

is the height of the sand cone increasing when its height is 3

cm?

Watch Video Solution

18cm3 /s

14. Water is dripping out from a conical funnel at a uniform rate

of  through a tiny hole at the vertex in the bottom.

When the slant height of the water is 3cm, �nd the rate of

decrease of the slant height of the water-cone. Given that the

vertical angle of the funnel is 

Watch Video Solution

4cm3 /cm

1200.

https://dl.doubtnut.com/l/_d5PNWSIVkyyr
https://dl.doubtnut.com/l/_MzD6v0FX1dQR
https://dl.doubtnut.com/l/_AuB55yJwj5tA
https://dl.doubtnut.com/l/_eDxpnYQzGV7W


15. Oil is leaking at the rate of 16 mL/s from a vertically kept

cylindrical drum containing oil. If the radius of the drum is 7 cm

and its height is 60 cm, �nd the rate at which the level of the oil

is changing when the oil level is 18 cm

Watch Video Solution

16. A 13-m long ladder is leaning against a wall. The bottom of the

ladder is pulled along the ground, away from the wall, at the rate

of 2 m/s. How fast is its height on the wall decreasing when the

foot of the ladder is 5m aways from the wall ?

Watch Video Solution

17. A man is moving away from a 40-m high tower at a speed of 2

m/s. Find the rate at which the angle of elevation of the top of

https://dl.doubtnut.com/l/_eDxpnYQzGV7W
https://dl.doubtnut.com/l/_dTRvubPXFgXE
https://dl.doubtnut.com/l/_E2JplLnnA5u2


the tower is changing when he is at a distance of 30 metres from

the foot of the tower. Assume that the eye level of the man is 1.6

m from the ground. 

Watch Video Solution

18. Find an angle `theta,0

Watch Video Solution

https://dl.doubtnut.com/l/_E2JplLnnA5u2
https://dl.doubtnut.com/l/_JxbjR7Cijlkb


19. The radius of a balloon is increasing at the rate of 10 cm/sec.

At what rate is the surface area of the balloon increasing when

the radius is 15 cm?

Watch Video Solution

20. An edge of a variable cube is increasing at the rate of 5 cm/s.

How fast is the volume of the cube increasing when the edge is

10 cm long ?

Watch Video Solution

21. The sides of an equilateral triangle are increasing at the rate

of 2 cm/sec. Find the rate at which the area increases, when the

side is 10 cm.

W t h Vid S l ti

https://dl.doubtnut.com/l/_MheEUDa4fDs0
https://dl.doubtnut.com/l/_n3ihyhzLG0x4
https://dl.doubtnut.com/l/_erJCUCgvGCJ2


Exercise 11 B

Watch Video Solution

1. Using di�erentials, �nd the approximate value of 

Watch Video Solution

√37

2. Use di�erentials and �nd approximate value of 

Watch Video Solution

(29)1 / 3

3. Using di�erentials, �nd the approximate value of : 

Watch Video Solution

3√127

https://dl.doubtnut.com/l/_erJCUCgvGCJ2
https://dl.doubtnut.com/l/_jLAco5n8qdPp
https://dl.doubtnut.com/l/_7kjsYzgf0vbG
https://dl.doubtnut.com/l/_N7r9EQ4bXlfP
https://dl.doubtnut.com/l/_t3NOyrOpJOlO


4. Using di�erentials, �nd the approximate values of the

following: 

Watch Video Solution

√0.24

5. Using di�erentials, �nd the approximate value of 

Watch Video Solution

√49. 5

6. Using di�erentials, �nd the approximate value of 

Watch Video Solution

(15)1 / 4

7. Using di�erentials, �nd the approximate value of 

Watch Video Solution

1

(2. 002)2

https://dl.doubtnut.com/l/_t3NOyrOpJOlO
https://dl.doubtnut.com/l/_SIqaB9eQT3p0
https://dl.doubtnut.com/l/_C5gSiIzxiI5G
https://dl.doubtnut.com/l/_P19XDyLqGScc


8. , given that 

Watch Video Solution

loge 10.02 loge 10 = 2.3026

9. Find the value of , it being given that 

Watch Video Solution

log10(4.04)

log10 4 = 0.6021 and log10 e = 0.4343

10. , it being given that 

 radian.

Watch Video Solution

cos 61∘

sin 60∘ = 0.86603 and 1∘ = 0.01745

https://dl.doubtnut.com/l/_P19XDyLqGScc
https://dl.doubtnut.com/l/_zPZlvpyLjjdw
https://dl.doubtnut.com/l/_aUJaoSjMCOIp
https://dl.doubtnut.com/l/_E0rmnyaADzTA


11. If  and  changes from  to  , what is the

approximate change in  ?

Watch Video Solution

y = sinx x π/2 22/14

y

12. A circular metal plate expands under heating so that its

radius increases by 2%. Find the approximate increase in the

area of the plate if the radius of the plate before heating is 10

cm.

Watch Video Solution

13. If the length of a simple pendulum is decreased by 2%, �nd

the percentage decrease in its period T, where 

Watch Video Solution

T = 2π√
l

g

https://dl.doubtnut.com/l/_vc3PinYxNlxP
https://dl.doubtnut.com/l/_LDtdeKze8R7I
https://dl.doubtnut.com/l/_8dKdzhb5xl5h


14. The pressure p and the volume V of a gas are connected by

the relation, , where k is a contant. Find the

percentage increase in the pressure, corresponding to a

diminution of 0.5% in the volume

Watch Video Solution

pV 1 / 4 = k

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

approximately the decrease in (i) surface area

Watch Video Solution

16. If there is an error of 0.1% in the measurement of the radius

of a sphere, �nd approximately the percentage error in the

calculation of the volume of the sphere.

https://dl.doubtnut.com/l/_8dKdzhb5xl5h
https://dl.doubtnut.com/l/_DlZ1IeEWEnsI
https://dl.doubtnut.com/l/_3JERNqZ5H7nG
https://dl.doubtnut.com/l/_UDxC4oeZy8VC


Exercise 11 C

Watch Video Solution

17. Show that the relative error in the volume of a sphere, due to

an error in measuring the diameter, is three times the relative

error in the diameter.

Watch Video Solution

1. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x2  on [ − 1, 1]

https://dl.doubtnut.com/l/_UDxC4oeZy8VC
https://dl.doubtnut.com/l/_ar9r0LSSF8zp
https://dl.doubtnut.com/l/_FTSt5EiS0nSb


2. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x2 − x − 12  in [ − 3, 4]

3. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x2 − 5x + 6  in [2, 3]

4. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x2 − 3x − 18  in [ − 3, 6]

https://dl.doubtnut.com/l/_p94nqdoIINYr
https://dl.doubtnut.com/l/_N6EoBajc91wd
https://dl.doubtnut.com/l/_vdwRxEvkgRwI


5. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x2 − 4x + 3  in [1, 3]

6. Verify Rolle's theorem for the following functions in the given

intervals. 

f(x) =  in the interval [0,4].

Watch Video Solution

x(x − 4)2

7. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x3 − 7x2 + 16x − 12  in [2, 3]

https://dl.doubtnut.com/l/_RiJw1nhxZwDl
https://dl.doubtnut.com/l/_phSQDulj1FDc
https://dl.doubtnut.com/l/_HPBtqhoYiBqh
https://dl.doubtnut.com/l/_0U5oDFe4Nxnh


8. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x3 + 3x2 − 24x − 80  in [ − 4, 5]

9. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3)  in [1, 3]

10. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = (x − 1)(x − 2)2  in [1, 2]

https://dl.doubtnut.com/l/_0U5oDFe4Nxnh
https://dl.doubtnut.com/l/_PcoCH14QzlZJ
https://dl.doubtnut.com/l/_ADi7Jr4NPGap


11. Verify Rolle's theorem for the following functions in the given

intervals. 

f(x) =  in the interval [2,3].

Watch Video Solution

(x − 2)4(x − 3)3

12. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = √1 − x2  in [ − 1, 1]

13. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = cos x  in [ − , ]
π

2

π

2

https://dl.doubtnut.com/l/_sB2ZTY2eJLUG
https://dl.doubtnut.com/l/_4FFpFpDVv8PP
https://dl.doubtnut.com/l/_nFWZCAsbIEpA
https://dl.doubtnut.com/l/_wZOcOiyn8D4O


14. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = cos 2x  in [0, π]

15. Verify Rolle's theorem for the following functions in the given

intervals. 

f(x) = sin 3x in the interval .

Watch Video Solution

[0, π]

16. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = sinx + cos xin [0, ]
π

2

https://dl.doubtnut.com/l/_wZOcOiyn8D4O
https://dl.doubtnut.com/l/_ugjUvIwMKydF
https://dl.doubtnut.com/l/_KFL9tfxwZfVp


17. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = e−x sinx  in [0, π]

18. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = e−x(sinx − cos x)  in [ , ]
π

4

5π

4

19. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = sinx − sin 2x  in [0, 2π]

https://dl.doubtnut.com/l/_W4wTdea9EHof
https://dl.doubtnut.com/l/_lCsyv2pzuL6l
https://dl.doubtnut.com/l/_vAsK7DBcURDp


20. Verify Rolle's theorem for each of the following functions : 

Watch Video Solution

f(x) = x(x + 2)exin [ − 2, 1]

21. Verify Rolle's theorem for each of the following functions : 

Show that  satis�es Rolle's theorem on [0, 5]

and that the value of c is 

Watch Video Solution

f(x) = x(x − 5)2

(5/3)

22. Discuss the applicability of Rolle's theorem, when : 

Watch Video Solution

f(x) = (x − 1)(2x − 3),  where 1 ≤ x ≤ 3

https://dl.doubtnut.com/l/_uAXK8LxyWMYA
https://dl.doubtnut.com/l/_msR3sKdRG7oS
https://dl.doubtnut.com/l/_552wZj2OOqiF
https://dl.doubtnut.com/l/_u5nFBVK8ytvm


23. Discuss the applicability of Rolle's theorem, when : 

Watch Video Solution

f(x) = x½  on [ − 1, 1]

24. Discuss the applicability of Rolle's theorem, when : 

Watch Video Solution

f(x) = 2 + (x − 1)⅔  on [0, 2]

25. Discuss the applicability of Rolle's theorem, when : 

Watch Video Solution

f(x) = cos on[ − 1, 1]
1

x

https://dl.doubtnut.com/l/_u5nFBVK8ytvm
https://dl.doubtnut.com/l/_jvuTSvyTq0Nk
https://dl.doubtnut.com/l/_POH2QyUTn6by


Exercise 11 D

26. Discuss the applicability of Rolle's theorem, when : 

 where [x] denotes the greatest integer

not exceeding x

Watch Video Solution

f(x) = [x]  on [ − 1, 1]

27. Using Rolle's theorem, �nd the point on the curve

Watch Video Solution

y = x(x − 4), x ∈ [0, 4]

1. Verify Lagrange's mean-value theorem for each of the following

functions 

https://dl.doubtnut.com/l/_92QD1rXIf836
https://dl.doubtnut.com/l/_bdjCeDhcGtX3
https://dl.doubtnut.com/l/_x0IV6rE2D9TG


Watch Video Solution

f(x) = x2 + 2x + 3  on [4, 6]

2. Verify Lagrange's mean-value theorem for each of the following

functions 

Watch Video Solution

f(x) = x2 + x − 1  on [0, 4]

3. Verify Lagrange's mean-value theorem for each of the following

functions 

Watch Video Solution

f(x) = 2x2 − 3x + 1  on [1, 3]

https://dl.doubtnut.com/l/_x0IV6rE2D9TG
https://dl.doubtnut.com/l/_DaDzGrHJ4C5z
https://dl.doubtnut.com/l/_OI9asvOMAH0b


4. Verify Lagrange's mean-value theorem for each of the

following functions 

Watch Video Solution

f(x) = x3 + x2 − 6x  on [ − 1, 4]

5. Verify Lagrange's mean-value theorem for each of the following

functions 

Watch Video Solution

f(x) = (x − 4)(x − 6)(x − 8)  on [4, 10]

6. Verify Lagrange's mean-value theorem for each of the following

functions 

W t h Vid S l ti

f(x) = ex  on [0, 1]

https://dl.doubtnut.com/l/_a7q5xLzttJJF
https://dl.doubtnut.com/l/_ju9ZlSjwDom0
https://dl.doubtnut.com/l/_Rmv6Ke8Dtiny


Watch Video Solution

7. Verify Lagrange's mean-value theorem for each of the following

functions 

Watch Video Solution

f(x) = x⅔  on [1, 0]

8. Verify Lagrange's mean-value theorem for each of the following

functions 

Watch Video Solution

f(x) = logx  on [1, e]

9. Verify Lagrange's mean-value theorem for each of the following

functions 

https://dl.doubtnut.com/l/_Rmv6Ke8Dtiny
https://dl.doubtnut.com/l/_4Hmt9yiSSAx2
https://dl.doubtnut.com/l/_EmXkmVAk6X9E
https://dl.doubtnut.com/l/_FE2omGZM2HL3


Watch Video Solution

f(x) = tan− 1 x  on [0, 1]

10. Verify Lagrange's mean-value theorem for each of the

following functions 

Watch Video Solution

f(x) = sinx  on [ , ]
π

2

5π

2

11. Verify Lagrange's mean-value theorem for each of the

following functions 

Watch Video Solution

f(x) = (sinx + cos x)  on [0, ]
π

2

https://dl.doubtnut.com/l/_FE2omGZM2HL3
https://dl.doubtnut.com/l/_F0nh31437yh7
https://dl.doubtnut.com/l/_8wbUoVl3iWVp


12. Show that Lagrange's mean-value theorem is not applicable

to 

Watch Video Solution

f(x) = |x|  on [ − 1, 1]

13. Show that Lagrange's mean-value theorem is not applicable

to 

Watch Video Solution

f(x) =  on [ − 1, 1]
1

x

14. Find 'c' of Lagrange's mean-value theorem for 

(i)   

(ii)   

(iii) 

Watch Video Solution

f(x) = (x3 − 3x2 + 2x)  on [0, ]
1

2

f(x) = √25 − x2  on [1, 5]

f(x) = √x + 2)  on [4, 6]

https://dl.doubtnut.com/l/_roeOBNvGzirQ
https://dl.doubtnut.com/l/_Si6He9cBwZyK
https://dl.doubtnut.com/l/_81eu13TqOdOO


15. Using Lagrange's mean-value theorem, �nd a point on the

curve , where the tangent is parallel to the line joining

the points (1, 1) and (2, 4)

Watch Video Solution

y = x2

16. Find a point on the curve , where the tangent to the

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

Watch Video Solution

y = x3

17. Find the points on the curve , where the tangent

to the curve is parallel to the chord joining 

Watch Video Solution

y = x3 − 3x

(1, − 2) and (2, 2)

https://dl.doubtnut.com/l/_81eu13TqOdOO
https://dl.doubtnut.com/l/_MgvpHTjuPOWr
https://dl.doubtnut.com/l/_zytq1aySZBwN
https://dl.doubtnut.com/l/_fed6kPvqoMAt


Exercise 11 E

18. If , show that 

Watch Video Solution

f(x) = x(1 − logx),  where x > 0

(a − b)log c = b(1 − log b) − a(1 − loga),  where 0 < a < c < b

1. Find the maximum or minium values, if any, without using

derivatives, of the functions: 

Watch Video Solution

(5x − 1)2 + 4

2. Find the maximum or minium values, if any, without using

derivatives, of the functions: 

https://dl.doubtnut.com/l/_td6Co5b5GKMQ
https://dl.doubtnut.com/l/_59qqBQ6XbErj
https://dl.doubtnut.com/l/_uS2mhXtVs7e3


Watch Video Solution

−(x − 3)2 + 9

3. Find the maximum or minium values, if any, without using

derivatives, of the functions: 

Watch Video Solution

−|x + 4| + 6

4. Find the maximum or minium values, if any, without using

derivatives, of the functions: 

Watch Video Solution

sin 2x + 5

https://dl.doubtnut.com/l/_uS2mhXtVs7e3
https://dl.doubtnut.com/l/_uyuOjZnBw6IX
https://dl.doubtnut.com/l/_vHS8pUHTmrqN


5. Find the maximum or minium values, if any, without using

derivatives, of the functions: 

Watch Video Solution

|sin 4x + 3|

6. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

the following functions: 

Watch Video Solution

f(x) = (x − 3)4

7. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

https://dl.doubtnut.com/l/_PJo4c5DEnhU1
https://dl.doubtnut.com/l/_woQmQReiDyHm
https://dl.doubtnut.com/l/_E9FJohWzYeTX


the following functions: 

Watch Video Solution

f(x) = x2

8. 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

9. 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 − 6x2 + 9x + 15

https://dl.doubtnut.com/l/_E9FJohWzYeTX
https://dl.doubtnut.com/l/_caxZDgAa61A8
https://dl.doubtnut.com/l/_Ke7axiqYk0Te


10. 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

11. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

the following functions: 

Watch Video Solution

f(x) = − x3 + 12x2 − 5

12. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

https://dl.doubtnut.com/l/_Ke7axiqYk0Te
https://dl.doubtnut.com/l/_yFwMpdFwaeCS
https://dl.doubtnut.com/l/_oIk5fR93pcx6
https://dl.doubtnut.com/l/_Tm14MpQxC55g


the following functions: 

Watch Video Solution

f(x) = (x − 1)(x + 2)2

13. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

the following functions: 

Watch Video Solution

f(x) = (x − 1)3(x + 1)2

14. Find the points of local maxima or local minima and the

corresponding local maximum and minimum values of each of

the following functions: 

h id l i

f(x) = + , x > 0
x

2

2

x

https://dl.doubtnut.com/l/_Tm14MpQxC55g
https://dl.doubtnut.com/l/_bVmhAH2mq91T
https://dl.doubtnut.com/l/_27mV6ANs5Iz3


Watch Video Solution

15. Find the maximum and minimum values of 

on the interval 

Watch Video Solution

2x3 − 24x + 107

[ − 3, 3]

16. Find both the maximum and the minimum value of

 on the interval  .

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 1 [1,  4]

17. Find the maximum and minimum values of

 in  .

Watch Video Solution

f(x) = sinx + cos 2x
1

2
[0,  π/2]

https://dl.doubtnut.com/l/_27mV6ANs5Iz3
https://dl.doubtnut.com/l/_eKR9KLqyCKhC
https://dl.doubtnut.com/l/_dfZQYodUiTW6
https://dl.doubtnut.com/l/_3rYgAKDcwwUC


18. The maximum value of  is  (b)  (c)  (d)

none of these

Watch Video Solution

x , x > 0
1
x e

1
e ( )

e1

e
1

19. Show that the maximum value of  is less than

its minimum value.

Watch Video Solution

f(x) = x +
1

x

20. 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/_F4Zeb3hSZDhX
https://dl.doubtnut.com/l/_ZSW8R2wy7goY
https://dl.doubtnut.com/l/_Ks1wDvovVv8c


Exercise 11 F

21. A jet of an enemy is �ying along the curve  . A

soldier is placed at the point  . What is the shortest

distance between the soldier and the jet?

Watch Video Solution

y = x2 + 2

(3,  2)

22. Find the maximum and minimum values of

Watch Video Solution

f(x) = ( − x + 2 sinx)  on [0, 2π]

1. Find two positive numbers whose product is 49 and the sum is

minimum.

h id l i

https://dl.doubtnut.com/l/_DrfWZgFqqku9
https://dl.doubtnut.com/l/_0QK0gRlBrp3I
https://dl.doubtnut.com/l/_aCLioCfZiiXz


Watch Video Solution

2. Find two positive numbers whose sum is 16 and the sum of

whose squares is minimum

Watch Video Solution

3. Divide 15 into two parts such that product of square of one

part and cube of other is maximum

Watch Video Solution

4. Divide 8 into two positive parts such that the sum of the

square of one and the cube of the other is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_aCLioCfZiiXz
https://dl.doubtnut.com/l/_BgDJpqCvOEEH
https://dl.doubtnut.com/l/_xNVYBwWrPGbn
https://dl.doubtnut.com/l/_QHWu6mIm6RoJ


5. Divide a into two parts such that the product of the pth power

of one part and the qth power of the second part may be

maximum

Watch Video Solution

6. The rate of working of an engine is given by 

  

and v is the speed of the engine. Show that R is the least when v

= 20

Watch Video Solution

R = 15v + ,  where 0 < v < 30
6000

v

7. Find the dimension of the rectangle of area  whose

perimeter is the least, Also, �nd the perimeter of the rectangle

W t h Vid S l ti

96cm2

https://dl.doubtnut.com/l/_PXlckBT8Xptz
https://dl.doubtnut.com/l/_cX2fWGsvTpld
https://dl.doubtnut.com/l/_eAjqCUFY9RP8


Watch Video Solution

8. Show that all the rectangles with a given perimeter, the square

has the largest area.

Watch Video Solution

9. Given the perimeter of a rectangle, show that its diagonal is

minimum when it is a square

Watch Video Solution

10. 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

https://dl.doubtnut.com/l/_eAjqCUFY9RP8
https://dl.doubtnut.com/l/_MoKWGJqa17Ke
https://dl.doubtnut.com/l/_AKGP3JYSaVU5
https://dl.doubtnut.com/l/_ORO0BM9VdwKO


11. Given the sum of the perimeters of a square and a circle, show

that the sum of their areas is least when one side of the square

is equal to diameter of the circle.

Watch Video Solution

12. Show that the right triangle of maximum area that can be

inscribed in a circle is an isosceles triangle

Watch Video Solution

13. Prove that the perimeter of a right-angled triangle of given

hypotenuse is maximum when the triangle is isosceles

Watch Video Solution

https://dl.doubtnut.com/l/_LeC9gRuWHcYO
https://dl.doubtnut.com/l/_kBNc3C1XHWEq
https://dl.doubtnut.com/l/_SacyDn6PQu4g
https://dl.doubtnut.com/l/_gsJVbJ6QzbeB


14. The perimeter of a triangle is 8 cm. If one of the sides of the

triangle be 3 cm, what will be the other two sides for maximum

area of the triangle ?

Watch Video Solution

15. A window is in the form of a rectangle surmounted by a semi-

circular opening. The total perimeter of the window is 10 meters.

Find the dimensions of the rectangle so as to admit maximum

light through the whole opening.

Watch Video Solution

16. A square piece of tin of side 12 cm is to be made into a box

without a lid by cutting a square from each corner and folding

up the �aps to form the sides. What should be the side of the

https://dl.doubtnut.com/l/_gsJVbJ6QzbeB
https://dl.doubtnut.com/l/_QNXsxmsTDISD
https://dl.doubtnut.com/l/_1vEj449Yg0AI


square to be cut o� so that the volume of the box is maximum ?

Also, �nd this maximum volume

Watch Video Solution

17. 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

18. A cylindrical can to be made to hold 1 litres of oil. Find the

dimensions which will minimize the cost of the metal to make

the can.

Watch Video Solution

https://dl.doubtnut.com/l/_1vEj449Yg0AI
https://dl.doubtnut.com/l/_66x5pf2GHbh8
https://dl.doubtnut.com/l/_9TY4iW3rkWSH
https://dl.doubtnut.com/l/_AneHsCwYp5xw


19. Show that the right-circular cone of least curved surface and

given volume has an altitude equal to  times the radius of the

base.

Watch Video Solution

√2

20. Of all the closed cylindrical cans (right circular), of a given

volume of 100 cubic centimetres, �nd the dimensions of the can

which has the minimum surface area?

Watch Video Solution

21. The height of a closed cylinder of given volume and the

minimum surface area is (a) equal to its diameter (b) half of its

diameter (c) double of its diameter (d) None of these

Watch Video Solution

https://dl.doubtnut.com/l/_AneHsCwYp5xw
https://dl.doubtnut.com/l/_ElfUrKtoSnzT
https://dl.doubtnut.com/l/_bOYFOH7MGemB


22. Prove that the volume of the largest cone, that can be

inscribed in a sphere of radius  is  of the volume of the

sphere.

Watch Video Solution

R.
8

27

23. The fraction exceeds its  power by the greatest number

possible, where  is

Watch Video Solution

pth

p ≥ 2

24. Find the point on the curve  which is nearest to the

point  .

Watch Video Solution

y2 = 4x

(2,   − 8)

https://dl.doubtnut.com/l/_bOYFOH7MGemB
https://dl.doubtnut.com/l/_8jRy9UHMyC6l
https://dl.doubtnut.com/l/_5lagazDvYB0j
https://dl.doubtnut.com/l/_IMX5oiwv85Je


25. A right circular cylinder is inscribed in a cone. Show that the

curved surface area of the cylinder is maximum when the

diameter of the cylinder is equal to the radius of the base of the

cone.

Watch Video Solution

26. 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

27. 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.

r

https://dl.doubtnut.com/l/_IMX5oiwv85Je
https://dl.doubtnut.com/l/_wQH51vb3V6TC
https://dl.doubtnut.com/l/_2Cg1JNAGgzC5
https://dl.doubtnut.com/l/_fCbMNLygsNM5


Watch Video Solution

28. 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

29. 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

30. A square-based tank of capacity 250 cu m has to bedug out.

The cost of land is Rs 50 per sq m. The cost of digging increases

https://dl.doubtnut.com/l/_fCbMNLygsNM5
https://dl.doubtnut.com/l/_V1HnOweQklE7
https://dl.doubtnut.com/l/_7Y5AaGUskxzA
https://dl.doubtnut.com/l/_aTKtUkoH9EOX


with the depth and for the whole tank the cost is Rs

. Find the dimensions of the tank for the least

total cost.

Watch Video Solution

400 × (depth)2

31. 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.

Watch Video Solution

32. 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

https://dl.doubtnut.com/l/_aTKtUkoH9EOX
https://dl.doubtnut.com/l/_qRwIr6fINNyz
https://dl.doubtnut.com/l/_TCD8ZsIGVo88


water. Show that the cost of the material will be least when

depth of the tank is half of its width.

Watch Video Solution

33. A wire of length 36cm is cut into the two pieces, one of the

pieces is turned in the form of a square and other in form of an

equilateral triangle. Find the length of each piece so that the

sum of the areas of the two be minimum

Watch Video Solution

34. Find the largest possible area of a right angled triangle

whose hypotenuse is 5 cm long.

Watch Video Solution

https://dl.doubtnut.com/l/_TCD8ZsIGVo88
https://dl.doubtnut.com/l/_neYEWJanfVUO
https://dl.doubtnut.com/l/_6paZ2r0QLdsU


Exercise 11 G

1. Show that the function  is a strictly increasing

function on R

Watch Video Solution

f(x) = 5x − 2

2. Show that the function  is a strictly

decreasing function on R

Watch Video Solution

f(x) = − 2x + 7

3. Prove that  , where  are constants and 

 is an increasing function on  .

Watch Video Solution

f(x) = ax + b a,  b

a > 0 R

https://dl.doubtnut.com/l/_enSBLQ9amiR9
https://dl.doubtnut.com/l/_9Qq2QhNET1Ww
https://dl.doubtnut.com/l/_jbYuld0RwFOi


4. Show that the function given by  is strictly

increasing on R.

Watch Video Solution

f(x) = e2x

5. Show that the function  is  

(a) strictly increasing on   

(b) strictly decreasing on   

(c) neither strictly increasing nor strictly decreasing on R

Watch Video Solution

f(x) = x2

[0, ∞]

[ − ∞, 0]

6. Show that the function  is  

(a) striclty increasing on   

(b) strictly decreasing on 

Watch Video Solution

f(x) = |x|

[0, ∞]

[ − ∞, 0]

https://dl.doubtnut.com/l/_V51dZSyZEJnW
https://dl.doubtnut.com/l/_0dRNyf47sftO
https://dl.doubtnut.com/l/_rwfRdOKf9Ny0


7. Prove that function  is strictly increasing in the

interval 

Watch Video Solution

f(x) = loge x

(0, ∞)

8. 1. Prove that the function  is increasing on 

 if a > 1 and decreasing on , if `0

Watch Video Solution

f(x) = loga x

(0, ∞) (0, ∞)

9. Prove that  is strictly increasing on R

Watch Video Solution

f(x) = 3x

https://dl.doubtnut.com/l/_rwfRdOKf9Ny0
https://dl.doubtnut.com/l/_Z8rRdu4EhsC7
https://dl.doubtnut.com/l/_awbbSKVbqge0
https://dl.doubtnut.com/l/_Wsrhrn4RnPpm


10. Show that  is an increasing

function for all  .

Watch Video Solution

f(x) = x3 − 15x2 + 75x − 50

x ∈ R

11. Show that  is increasing for all ,

where 

Watch Video Solution

f(x) = (x − )
1

x
x ∈ R

x ≠ 0

12. Show that  is decreasing for all ,

where 

Watch Video Solution

f(x) = ( + 5)
3

x
x ∈ R

x ≠ 0

https://dl.doubtnut.com/l/_RAdfkypWprYP
https://dl.doubtnut.com/l/_H58ADEcLynu6
https://dl.doubtnut.com/l/_Wr5ZXQA0Lh6C


13. Show that  is increasing for all 

Watch Video Solution

f(x) =
1

(1 + x2)
x ≤ 0

14. Show that  is decreasing on 

Watch Video Solution

f(x) = (x3 + )
1

x3
[ − 1, 1]

15. Show that  is increasing on 

Watch Video Solution

f(x) =
x

sinx
[0, ]

π

2

16. Prove that the following functions are strictly increasing:

Watch Video Solution

f(x) = log(1 + x) −
2x

2 + x

https://dl.doubtnut.com/l/_BL3U5kaR70LN
https://dl.doubtnut.com/l/_4rkTrDmpsFSK
https://dl.doubtnut.com/l/_UmOcty4XslXO
https://dl.doubtnut.com/l/_iDqv5TtHFthb


17. Let  be an interval disjointed from  . Prove that the

function  is increasing on  .

Watch Video Solution

I [ − 1,  1]

f(x) = x +
1

x
I

18. Show that  is increasing for all , except

at 

Watch Video Solution

f(x) =
(x − 2)

(x + 1)
x ∈ R

x = − 1

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

is(a) strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_iDqv5TtHFthb
https://dl.doubtnut.com/l/_i9nehDd9b4Bv
https://dl.doubtnut.com/l/_LK6wBXKR4HLW
https://dl.doubtnut.com/l/_kgGNAczqL6vD
https://dl.doubtnut.com/l/_7S8kTw9jdtEt


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

is (a) strictly increasing (b) strictly

decreasing

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

21. Find the intervals on which the function 

is (a) strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 6 − 9x − x2

22. Find the intervals in which the function  is

increasing or decreasing.

Watch Video Solution

f(x) = x4 −
x3

3

https://dl.doubtnut.com/l/_7S8kTw9jdtEt
https://dl.doubtnut.com/l/_WIR23EkAdi6U
https://dl.doubtnut.com/l/_q73DUhZP3ei5
https://dl.doubtnut.com/l/_L5LYwpfyLidB


23. Find the intervals in which the function

 is (a) increasing, (b)

decreasing.

Watch Video Solution

f\ (x) = \ x
3

− \ 12x2 + \ 36x + 17\ 

24. Find the intervals on which each of the following functions is

(a) increasing (b) decreasing 

Watch Video Solution

f(x) = (x3 − 6x2 + 9x + 10)

25. Find the intervals in which  is

increasing or decreasing.

Watch Video Solution

f(x) = 6 + 12x + 3x2 − 2x3

https://dl.doubtnut.com/l/_L5LYwpfyLidB
https://dl.doubtnut.com/l/_0xHEdRSAAgFL
https://dl.doubtnut.com/l/_LGR7TOqKHxr5
https://dl.doubtnut.com/l/_cGnQMLqkhUrt


26. Find the intervals on which each of the following functions is

(a) increasing (b) decreasing 

Watch Video Solution

f(x) = 2x3 − 24x + 5

27. Find the intervals in which  is

increasing or decreasing.

Watch Video Solution

f(x) = (x − 1)(x − 2)
2

28. Find the intervals in which  is

increasing or decreasing.

Watch Video Solution

f(x) = x4 − 4x3 + 4x2 + 15

https://dl.doubtnut.com/l/_cGnQMLqkhUrt
https://dl.doubtnut.com/l/_UvrlMtF0k0SA
https://dl.doubtnut.com/l/_e6WT4XAV0iUX
https://dl.doubtnut.com/l/_97yKl4FQXjd3


29. Find the intervals on which each of the following functions is

(a) increasing (b) decreasing 

Watch Video Solution

f(x) = 2x3 + 9x2 + 12x + 15

30. Determine the intervals in which the function

 is decreasing or

increasing.

Watch Video Solution

f(x) = x4 − 8x3 + 22x2 − 24x + 21

31. Find the intervals in which the function

 is (a) strictly increasing (b)

strictly decreasing

Watch Video Solution

f(x) = 3x4 − 4x3 − 12x2 + 5

https://dl.doubtnut.com/l/_97yKl4FQXjd3
https://dl.doubtnut.com/l/_6n2q8KasXsH0
https://dl.doubtnut.com/l/_wSwFT2uX9qI9


Exercise 11 H

32. Find the intervals in which the function given by

 is  strictly

increasing  strictly decreasing.

Watch Video Solution

f(x) = x4 = x3 − 3x2 + x + 11
3

10
4
5

36

5
(a)

(b)

1. Find the slope of the tangent of the curve 

(i)   

(ii)   

(iii) 

Watch Video Solution

y = (x3 − x)  at x = 2

y = (2x2 + 3 sinx)  at x = 0

y = (sin 2x + cot x + 2)2  at x =
π

2

https://dl.doubtnut.com/l/_wSwFT2uX9qI9
https://dl.doubtnut.com/l/_pfVyxWDQrv1V
https://dl.doubtnut.com/l/_FahZ5WWbFGQB


2. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

y = x3 − 2x + 7  at (1, 6)

3. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

y2 = 4ax  at ( , )
a

m2

2a

m

4. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

+ = 1  at (a cos θ, b sin θ)
x2

a2

y2

b2

https://dl.doubtnut.com/l/_EmXWVO8PzaxF
https://dl.doubtnut.com/l/_vFPvaiX8QfYt
https://dl.doubtnut.com/l/_sxtvAyqr5VoS


Watch Video Solution

5. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

− = 1at' (a secθ, b tan θ)
x2

a2

y2

b2

6. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

y = x3  at P (1, 1)

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

at the point .y2 = 4ax (at2, 2at)

https://dl.doubtnut.com/l/_sxtvAyqr5VoS
https://dl.doubtnut.com/l/_LFnkzZ8SKY1i
https://dl.doubtnut.com/l/_bPwnNgDtHI4R
https://dl.doubtnut.com/l/_3Gt6Jcu8p27Y


Watch Video Solution

8. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

y = cot2 x − 2 cot x + 2  at x =
π

4

9. Find the equations of the tangent and the normal to the given

curve at the indicated point : 

Watch Video Solution

16x2 + 9y2 = 144  at (2, y1),  where y1 > 0

https://dl.doubtnut.com/l/_3Gt6Jcu8p27Y
https://dl.doubtnut.com/l/_qG4N6tlxHcJl
https://dl.doubtnut.com/l/_UndoINToLC5z


10. Find the equations of the tangent and the normal to the

curve  at the point (1, 3)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

11. Find the equation of the tangent to the curve 

at the point 

Watch Video Solution

√x + √y = a

( , )
a2

4

a2

4

12. Show that the equation of the tangent to the hyperbola

Watch Video Solution

− = 1  at (x1, y1)  is − = 1
x2

a2

y2

b2

xx1

a2

yy1

b2

https://dl.doubtnut.com/l/_BgIayaRddH8q
https://dl.doubtnut.com/l/_1DOWZFnEDUsx
https://dl.doubtnut.com/l/_pfWMRxsexuzU


13. Find the equation of the tangent to the curve

Watch Video Solution

y = (sec4 x − tan4 x)  at x =
π

3

14. Find the equation of the normal to the curve

Watch Video Solution

y = (sin 2x + cot x + 2)2  at x =
π

2

15. Show that the tangents to the curve  at the

points  are parallel

Watch Video Solution

y = 2x3 − 4

x = 2 and x = − 2

https://dl.doubtnut.com/l/_mgaYPQN6ey5G
https://dl.doubtnut.com/l/_GLkafG4kzqlu
https://dl.doubtnut.com/l/_NBtbYVvVQpSE


16. Find the equation of the tangent to the curve ,

which is parallel to the line 

Watch Video Solution

x2 + 3y = 3

y − 4x + 5 = 0

17. At what points on the curve  , the

tangents are parallel to the 

Watch Video Solution

x2 + y2 − 2x − 4y + 1 = 0

y − aξs?

18. Find the points on the curve at which

the tangents are parallel to the x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

https://dl.doubtnut.com/l/_YIkMoFwvQioX
https://dl.doubtnut.com/l/_tp1kvvF04yXB
https://dl.doubtnut.com/l/_dR3uwSnfRMm1


19. Prove that the tangents to the curve  at the

points  are at right angles.

Watch Video Solution

y = x2 − 5 + 6

(2, 0)and(3, 0)

20. The co-ordinates of the points on the curve 

at which the tangent passes through the origin are

Watch Video Solution

y = x2 + 3x + 4

21. Find the point on the curve  at which the

equation of tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

https://dl.doubtnut.com/l/_lzTwi4Uf7hbB
https://dl.doubtnut.com/l/_hYqYZAMvsSpo
https://dl.doubtnut.com/l/_7TIvEPF5CHMo


22. Find the equation of the tangents to the curve

, parallel to the line 

Watch Video Solution

2x2 + 3y2 = 14 x + 3y = 4

23. The equation of the tangent to the curve  which

is the perpendicular to  is

Watch Video Solution

x2 + 2y = 8

x − 2y + 1 = 0

24. Find the point on the curve  at which the

tangent is parallel to the x-axis

Watch Video Solution

y = 2x2 − 6x − 4

https://dl.doubtnut.com/l/_W5b8H5hdDngj
https://dl.doubtnut.com/l/_DxALqxqzMvix
https://dl.doubtnut.com/l/_phkd7WCdBk4u


25. Find the point on the parabola  where the

tangent is parabola to the line joining (3,0) and (4,1

Watch Video Solution

y = (x − 3)2,

26. Show that the curves  and  cut at right angles;

if 

Watch Video Solution

x = y2 xy = k

8k2 = 1

27. Show that the curves  touch each

other

Watch Video Solution

xy = a2andx2 + y2 = 2a2

https://dl.doubtnut.com/l/_7t940dG4xVut
https://dl.doubtnut.com/l/_kGblIQZuAfuY
https://dl.doubtnut.com/l/_MeCAzINPwC0J


Objective Questions

28. The two curves  and 

Watch Video Solution

x3 − 3xy2 + 2 = 0 3x2y − y3 − 2 = 0

29. Find the equation of the tangent to the curve

 at 

Watch Video Solution

x = θ + sin θ, y = 1 + cos θ θ =
π

4

30. Find the equation of tangent to the curve

 at 

Watch Video Solution

x = sin 3t, y = cos 2t  t =
π

4

https://dl.doubtnut.com/l/_izwZcDPZyAz5
https://dl.doubtnut.com/l/_jHTPhisGCxnq
https://dl.doubtnut.com/l/_JjgspfSij10c
https://dl.doubtnut.com/l/_PUVtEso2ENZV


1. If ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = 2x  then =
dy

dx

x(2x− 1)

2x

(log 2)

2x(log 2)

2. If = ?

A. 

B. 

C. 

y = log10 x  then  
dy

dx

1

x

(log 10)
1

x

1

x(log 10)

https://dl.doubtnut.com/l/_PUVtEso2ENZV
https://dl.doubtnut.com/l/_WM7XhlCS7wJn


D. none of these

Answer: C

Watch Video Solution

3. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = e1 /x  then =
dy

dx

. e ( 1 /x− 1 )1

x

−e1 /x

x2

e1 /x logx

https://dl.doubtnut.com/l/_WM7XhlCS7wJn
https://dl.doubtnut.com/l/_iLWZH21lSvZX
https://dl.doubtnut.com/l/_zRqQa1JFf0QF


4. if  then 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = xx
dy

dx

xx logx

xx(1 + logx)

x(1 + logx)

5. If  ?

A. 

B. 

C. 

y = xsin x  then =
dy

dx

(sinx). x ( sin x− 1 )

(sinx cos x). x ( sin x− 1 )

xsin x{ }
sinx + x logx. cos x

x

https://dl.doubtnut.com/l/_zRqQa1JFf0QF
https://dl.doubtnut.com/l/_kmbCa9tlA4lm


D. none of these

Answer: C

Watch Video Solution

6. If  ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = x√x  then =
dy

dx

√x. x (√x− 1 )

s√x logx

2√x

x√x{ }
2 + logx

2√x

https://dl.doubtnut.com/l/_kmbCa9tlA4lm
https://dl.doubtnut.com/l/_K1bjpNTxCv9f
https://dl.doubtnut.com/l/_SVX76SxIDJwo


7. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = esin √x  then =
dy

dx

esin √x. cos √x

esin √x cos √x

2√x

esin √x

2√x

8. If  ?

A. 

B. 

C. 

y = (tanx)cot x  then =
dy

dx

cot x. (tanx)cot x− 1. sec2 x

−(tanx)cot x. cosec2c

(tanx)cot x. cosec2x(1 − log tanx)

https://dl.doubtnut.com/l/_SVX76SxIDJwo
https://dl.doubtnut.com/l/_Rj94okIQnfZH


D. none of these

Answer: C

Watch Video Solution

9. If ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = (sinx)logx  then =
dy

dx

(logx). (sinx) ( logx− 1 ) . cos x

(sinx)logx. { }
x logx + log sinx

x

(sinx)logx. { }
(x logx)cot x + log sinx

x

https://dl.doubtnut.com/l/_Rj94okIQnfZH
https://dl.doubtnut.com/l/_HFsiggkZ6sYb
https://dl.doubtnut.com/l/_cBHj5xG7ZxVf


10. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = sin(xx)  then =
dy

dx

xx cos(xx)

xxcos xx(1 + logx)

xxcos xx logx

11. If  ?

A. 

B. 

C. 

y = √x sinx  then =
dy

dx

(x cos x + sinx)

2√x sinx

(x cos x + sinx). √x sinx
1

2

1

2√x sinx

https://dl.doubtnut.com/l/_cBHj5xG7ZxVf
https://dl.doubtnut.com/l/_qCSmPSKQO5uH


D. none of these

Answer: A

Watch Video Solution

12. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

ex+y = xy  then =
dy

dx

x(1 − y)

y(x − 1)

y(1 − x)

x(y − 1)

(x − xy)

xy − y

https://dl.doubtnut.com/l/_qCSmPSKQO5uH
https://dl.doubtnut.com/l/_Xsayc4hnNFDo
https://dl.doubtnut.com/l/_FrU7IKBLHWBi


13. If  ?

A. 

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

(x + y) = sin(x + y)  then (dy) ?(dx) =

−1

1 − cos(x + y)

cos2(x + y)

14. If  ?

A. 

B. 

C. 

√x + √y = √a  then =
dy

dx

−√x

√y

− .
1
2

√y

√x

−√y

√x

https://dl.doubtnut.com/l/_FrU7IKBLHWBi
https://dl.doubtnut.com/l/_L2q4QpsZGSIm


D. none of these

Answer: C

Watch Video Solution

15. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

xy = yx  then =
dy

dx

(y − x logy)

(x − y logx)

y(y − x logy)

x(x − y logx)

y(y + x logy)

x(x + y logx)

https://dl.doubtnut.com/l/_L2q4QpsZGSIm
https://dl.doubtnut.com/l/_rfQSVezD45AW
https://dl.doubtnut.com/l/_mzUMtaTu7IHL


16. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

xpyq = (x + y)
( p+q )

 then =
dy

dx

x

y

y

x

xp− 1

yq− 1

17. If  ?

A. 

B. 

C. 

y = x2  sin  then =
1

x

dy

dx

xsin −  cos 
1

x

1

x

−cos + 2xsin 
1

x

1

x

−x  sin +  cos
1

x

1

x

https://dl.doubtnut.com/l/_mzUMtaTu7IHL
https://dl.doubtnut.com/l/_m0ca6nSFvgz5


D. none of these

Answer: B

Watch Video Solution

18. If  ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = cos2 x3  then =
dy

dx

−3x2 sin(2x3)

−3x2 sin2 x3

−3x2 cos2(2x3)

https://dl.doubtnut.com/l/_m0ca6nSFvgz5
https://dl.doubtnut.com/l/_46JLbZitMEKL
https://dl.doubtnut.com/l/_rjHjmL0f6g8t


19. If  ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = log(x + √x2 + a2)  then =
dy

dx

1

2(x + √x2 + a2)

−1

√x2 + a2

1

√x2 + a2

20. If  ?

A. 

B. 

y = log ( )  then =
1 + √x

1 − √x

dy

dx

1

√x(1 − x)

−1

x(1 − √x)
2

https://dl.doubtnut.com/l/_rjHjmL0f6g8t
https://dl.doubtnut.com/l/_BylLfcxV8DDX


C. 

D. none of these

Answer: A

Watch Video Solution

−√x

2(1 − √x)

21. If  ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = log( )  then =
√1 + x2 + x

√1 + x2 − x

dy

dx

2

√1 + x2

2√1 + x2

x2

−2

√1 + x2

https://dl.doubtnut.com/l/_BylLfcxV8DDX
https://dl.doubtnut.com/l/_A8GkI1cjWBGA


22. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = √  then =
1 + sinx

1 − sinx

dy

dx

sec2( − )
1

2

π

4
x

2

cosec2( − )
1

2

π

4
x

2

cosec( − )cot( − )
1

2

π

4
x

2

π

4
x

2

23. If  ?

A. 

B. 

y = √  then =
secx − 1

secx + 1

dy

dx

sec2 x

sec21
2

x

2

https://dl.doubtnut.com/l/_A8GkI1cjWBGA
https://dl.doubtnut.com/l/_aDe2FEi3hjP3
https://dl.doubtnut.com/l/_MHHA7MUt8ejQ


C. 

D. none of these

Answer: B

Watch Video Solution

cosec2−1

2
x

2

24. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

y = √  then =
1 + tanx

1 − tanx

dy

dx

sec2 x. tan(x + )
1

2

π

4

sec2(x + )π
4

2√tan(x + )π
4

sec2( )x
4

√tan(x + )π
4

https://dl.doubtnut.com/l/_MHHA7MUt8ejQ
https://dl.doubtnut.com/l/_Iqlc6ENS6tKi


Watch Video Solution

25. If  ?

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = tan− 1( )  then =
1 − cos x

sinx

dy

dx

−1

1

2

−1

2

26. If  ?

A. 1

y = tan− 1{ }  then =
cos x + sinx

cos x − sinx

dy

dx

https://dl.doubtnut.com/l/_Iqlc6ENS6tKi
https://dl.doubtnut.com/l/_01Pw9vZxcTBB
https://dl.doubtnut.com/l/_L4ii8MawvPlx


B. 

C. 

D. 

Answer: A

Watch Video Solution

−1

1

2

−1

2

27. If  ?

A. 

B. 

C. 1

D. 

Answer: B

y = tan− 1{ }  then =
cos x

1 + sinx

dy

dx

1

2

−1

2

−1

https://dl.doubtnut.com/l/_L4ii8MawvPlx
https://dl.doubtnut.com/l/_O4neOJ7ficnQ


Watch Video Solution

28. If  prove that 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y = tan− 1 √ ,
1 − cos x

1 + cos x
= .

dy

dx

1

2

−1

2

1

2

1

(1 + x2)

29. If  ?

A. 

y = tan− 1( )  then =
a cos x − b sinx

b cos x + a sinx

dy

dx

a

b

https://dl.doubtnut.com/l/_O4neOJ7ficnQ
https://dl.doubtnut.com/l/_Bx2m6y81yzvb
https://dl.doubtnut.com/l/_KcD2TVh4HlfT


B. 

C. 1

D. 

Answer: D

Watch Video Solution

−b

a

−1

30. If  ?

A. 

B. 

C. 

D. none of these

Answer: A

y = sin− 1(3x − 4x3)  then =
dy

dx

3

√1 − x2

−4

√1 − x2

3

√1 + x3

https://dl.doubtnut.com/l/_KcD2TVh4HlfT
https://dl.doubtnut.com/l/_kCVKCJfxy141


Watch Video Solution

31. If  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = cos − 1(4x3 − 3x)  then =
dy

dx

3

√1 − x2

−3

√1 − x2

4

√1 − x2

−4

(3x2 − 1)

32. If  ?

A. 

y = tan− 1( )  then =
√a + √x

1 − √ax

dy

dx

1

(1 + x)

https://dl.doubtnut.com/l/_kCVKCJfxy141
https://dl.doubtnut.com/l/_3R37ARsEZ4Jb
https://dl.doubtnut.com/l/_XbVkqq6lXoIV


B. 

C. 

D. 

Answer: D

Watch Video Solution

1

√x(1 + x)

2

√x(1 + x)

1

2√x(1 + x)

33. If ?

A. 

B. 

C. 

D. none of these

Answer: B

y = cos − 1( )  then =
x2 − 1

x2 + 1

dy

dx

2

(1 + x2)

−2

(1 + x2)

2x

(1 + x2)

https://dl.doubtnut.com/l/_XbVkqq6lXoIV
https://dl.doubtnut.com/l/_1IQHgqyVoKmd


Watch Video Solution

34. If  ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = tan− 1( )  then =
1 + x2

1 − x2

dy

dx

2x

(1 + x4)

−2x

(1 + x4)

x

(1 + x4)

35. If  ?

A. 

y = cos − 1 x3  then =
dy

dx

−1

(1 + x)

https://dl.doubtnut.com/l/_1IQHgqyVoKmd
https://dl.doubtnut.com/l/_2DuQN6mhwxpn
https://dl.doubtnut.com/l/_4fH1HgccuWcZ


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

2

√(1 + x)

−1

2√x(1 + x)

36. If  ?

A. 

B. 

C. 

D. none of these

Answer: B

y = cos − 1 x3  then =
dy

dx

−1

√1 − x6

−3x2

√1 − x6

−3

x2√1 − x6

https://dl.doubtnut.com/l/_4fH1HgccuWcZ
https://dl.doubtnut.com/l/_5EwFcXhhenTC


Watch Video Solution

37. If  ?

A. 

B. 

C. 1

D. none of these

Answer: A

Watch Video Solution

y = tan− 1(secx + tanx)  then =
dy

dx

1
2

−1
2

38. If  ?

A. 

y = cot − 1( )  then   =
1 − x

1 + x

dy

dx

−1

(1 + x2)

https://dl.doubtnut.com/l/_5EwFcXhhenTC
https://dl.doubtnut.com/l/_dFzwQVTNknNf
https://dl.doubtnut.com/l/_IRA7CECtt5rh


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

1

(1 + x2)

1

(1 + x2) .3 /2

39. If  ?

A. 

B. 

C. 

D. none of these

Answer: C

y = √  then =
1 + x

1 − x

dy

dx

2

(1 − x)2

x

(1 − x) .3 /2

1

(1 − x) .3 /2 . (1 + x)½

https://dl.doubtnut.com/l/_IRA7CECtt5rh
https://dl.doubtnut.com/l/_PrO8oBtDBv8B


Watch Video Solution

40. If  ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = sec− 1( )  then =
x2 + 1

x2 − 1

dy

dx

−2

(1 + x2)

2

(1 + X2)

−1

(1 − X2)

41. If = ?

A. 

y = sec− 1( )  then 
1

2x2 − 1

dy

dx

−2

(1 + x2)

https://dl.doubtnut.com/l/_PrO8oBtDBv8B
https://dl.doubtnut.com/l/_NsF2IO3O4Az0
https://dl.doubtnut.com/l/_VlKjNXbgluDx


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

−2

(1 − x2)

−2

√1 − x2

42. If  ?

A. 

B. 

C. 

D. none of these

Answer: C

y = tan− 1{ }  then =
√1 + x2 − 1

x

dy

dx

1

(1 + x2)

2

(1 + x2)

1

2(1 + x2)

https://dl.doubtnut.com/l/_VlKjNXbgluDx
https://dl.doubtnut.com/l/_NjnLB4KLDGZL


Watch Video Solution

43.  ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = sin− 1{ }  then =
√1 + x + √1 − x

2

dy

dx

−1

2√1 − x2

1

2√1 − x2

1

2(1 + x2)

44. If  and  then �nd the value of x = at2 y = 2at ( )
2

dy

dx

https://dl.doubtnut.com/l/_NjnLB4KLDGZL
https://dl.doubtnut.com/l/_9a6OY5pcV74h
https://dl.doubtnut.com/l/_qe7uwgR8pLQ0


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

1

t

−1

t2

−2

t

45. If  ?

A. 

B. 

C. 

D. none of these

x = a secθ, y = b tan θ  then =
dy

dx

secθ
b

a

cosecθ
b

a

cot θ
b

a

https://dl.doubtnut.com/l/_qe7uwgR8pLQ0
https://dl.doubtnut.com/l/_Eaek6R3OxVbv


Answer: B

Watch Video Solution

46. If  ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x = a cos2 θ, y = b sin2 θ  then =
dy

dx

−a

b

cot θ
a

b

−b

a

https://dl.doubtnut.com/l/_Eaek6R3OxVbv
https://dl.doubtnut.com/l/_xCPO60QRQ8rj


47. Find  , when  and 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

dy

dx
x = a (cos θ + θ sin θ)

y = a(sin θ − θ cos θ)

cot θ

tan θ

a cot θ

a tan θ

48. If  , �nd 

A. 

B. 

y = xx ^ x ∧ ((((∞)))) .
dy

dx

y

x(1 − logx)

y2

x(1 − logx)

https://dl.doubtnut.com/l/_g4KqwTrACkXW
https://dl.doubtnut.com/l/_VlkMxVhg3bRK


C. 

D. none of these

Answer: C

Watch Video Solution

y2

x(1 − y logx)

49. If , then 

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = √x + √x + √x + ............∞
dy

dx

1

(2y − 1)

1

(y2 − 1)

2y

(y2 − 1)

https://dl.doubtnut.com/l/_VlkMxVhg3bRK
https://dl.doubtnut.com/l/_yR9jmVrx30H9


50. If  , prove that 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = √sinx + √sinx + √sinx +  
.

−−→  ∞

=
dy

dx

cos x
2y − 1

sinx

(2y − 1)

cos x

(y − 1)

cos x

(2y − 1)

51. If  ?

A. 

y = ex + ex+ ... ∞  then =
dy

dx

1

(1 − y)

https://dl.doubtnut.com/l/_yR9jmVrx30H9
https://dl.doubtnut.com/l/_0wMDtazKOJKB
https://dl.doubtnut.com/l/_eCeehb6FlsCE


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

y

(1 − y)

y

(y − 1)

52. The value of k for which  is

contnuous at x = 0 is

A. 

B. 0

C. 

D. 

f(x) = {
,  if x ≠ 0

     k,  if x = 0

sin 5x
3x

1

3

3

5

5

3

https://dl.doubtnut.com/l/_eCeehb6FlsCE
https://dl.doubtnut.com/l/_HgwSSGICjGiL


Answer: D

Watch Video Solution

53. Let   

Then, which of the following is the true statement ?

A. f(x) is not de�ned at x = 0

B.  does not exist

C. f(x) is continuous at x = 0

D.  is discontinuous at x = 0

Answer: C

Watch Video Solution

f(x) = {
xsin ,  if x ≠ 0

         0,  where x = 0

1
x

lim
x→ 0

f(x)

f(x)

https://dl.doubtnut.com/l/_HgwSSGICjGiL
https://dl.doubtnut.com/l/_Xc0m26PeoBMF


54. The value of k for which

 is continuous at x = 0, is

A. 7

B. 4

C. 3

D. none of these

Answer: A

Watch Video Solution

f(x) = {
,  where x ≠ 0

           k,  where x = 0

3x+ 4 tan x
x

55. Let . Then,  ?

A. 

B. 

f(x) = x .3 /2 f' (0) =

3

2

1

2

https://dl.doubtnut.com/l/_y3jd9FjjBMbP
https://dl.doubtnut.com/l/_VUD3fbglmxzY


C. does not exist

D. none of these

Answer: C

Watch Video Solution

56. The function  is

A. continuous but not di�erentiable at x = 0

B. di�erentiable but not continuous at x = 0

C. neighter continuous nor di�erentiable at x = 0

D. none of these

Answer: A

Watch Video Solution

f(x) = |x| ∀x ∈ R

https://dl.doubtnut.com/l/_VUD3fbglmxzY
https://dl.doubtnut.com/l/_Ki31smwuLXy5


57. The function  is

A. continuous as well as di�erntiable at x= 2

B. continuous but not di�erntiable at x = 2

C. di�erentiable but not continuous at x = 2

D. none of these

Answer: B

Watch Video Solution

f(x) = {
1 + x, when x ≤ 2

5 − x, when x > 2

58. If the function  is continuous

at x = 2 then k = ?

A. 2

f(x) = {
kx + 5, when x ≤ 2

x − 1, when x > 2

https://dl.doubtnut.com/l/_Ki31smwuLXy5
https://dl.doubtnut.com/l/_Z1JXSvq4aDcQ
https://dl.doubtnut.com/l/_M2an5bUFzBBJ


B. 

C. 3

D. 

Answer: B

Watch Video Solution

−2

−3

59. If the function is continuous at x = 0

then k = ?

A. 1

B. 2

C. 

D. 

f(x){
, x ≠ 0

        k, x = 0

1 − cos 4x

8x2

1

2

−1

2

https://dl.doubtnut.com/l/_M2an5bUFzBBJ
https://dl.doubtnut.com/l/_ZxEuTPsvHLYz


Answer: C

Watch Video Solution

60. If the function is

continuous at x = 0 then k = ?

A. a

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = {
,  when x ≠ 0

     k,  when x = 0

sin2 ax

x2

a2

−2

−4

https://dl.doubtnut.com/l/_ZxEuTPsvHLYz
https://dl.doubtnut.com/l/_WFjDGDZ4C5jq


61. If the function is

continuous at x = 0 then k = ?

A. 3

B. 

C. 

D. 6

Answer: D

Watch Video Solution

f(x) = {
,  when x ≠ 0

     k,  when x = 0

sin2 ax

x2

−3

−5

62. At  is

A. continuous but not di�erentiable

B. di�erentiable but not continuous

x = 2, f(x) = [x]

https://dl.doubtnut.com/l/_hSjfxvsWAqEB
https://dl.doubtnut.com/l/_VjqoIS34Drvm


C. continuous as well as di�erentiable

D. none of these

Answer: D

Watch Video Solution

63. Let  If f(x) is

continuous at  then k = ?

A. 4

B. 

C. 

D. 2

Answer: B

f(x) = {
,  when x ≠ − 1

          k,  when x = − 1

x2 − 2x− 3

x+ 1

x = − 1

−4

−3

https://dl.doubtnut.com/l/_VjqoIS34Drvm
https://dl.doubtnut.com/l/_FFiGaKfDWRwB


Watch Video Solution

64. The function  is

A. strictly decreasing on R

B. strictly increasing on R

C. increasing in  and decreasing in 

D. none of these

Answer: B

Watch Video Solution

f(x) = x3 − 6x2 + 15x − 12

( − ∞, 2] (2, ∞)

65. The function  is

A. decreasing on R

f(x) = 4 − 3x + 3x2 − x3

https://dl.doubtnut.com/l/_FFiGaKfDWRwB
https://dl.doubtnut.com/l/_mLZptKHZmULy
https://dl.doubtnut.com/l/_KrAkgx8rJdua


B. increasing on R

C. strictly decreasing on R

D. strictly increasing on R

Answer: A

Watch Video Solution

66. Prove that the function  is increasing on

R

Watch Video Solution

f(x) = 3x + cos 3x

67. The function  is decreasing for

A. 

f(x) = x3 − 6x2 + 9x + 3

1 < x < 3

https://dl.doubtnut.com/l/_KrAkgx8rJdua
https://dl.doubtnut.com/l/_zZuyJfcKi0Hd
https://dl.doubtnut.com/l/_QfQk8xz8Vg2G


B. 

C. 

D. 

Answer: A

Watch Video Solution

x > 1

x < 1

x < 1 or x > 3

68. The function  is increasing when

A. 

B. 

C. 

D. none of these

Answer: B

f(x) = x3 − 27x + 8

|x| < 3

|x| > 3

−3 < x < 3

https://dl.doubtnut.com/l/_QfQk8xz8Vg2G
https://dl.doubtnut.com/l/_Xv17qy6cXmOE


Watch Video Solution

69.  is increasing in

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = sinx

( , π)
π

2

(π, )
3π

2

(0, π)

( , )
−π

2

π

2

70.  is increasing in

A. 

f(x) =
2x

logx

(0, 1)

https://dl.doubtnut.com/l/_Xv17qy6cXmOE
https://dl.doubtnut.com/l/_A2SeBfe6UczJ
https://dl.doubtnut.com/l/_z1LzAzQ5mkYq


B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, e)

(e, ∞)

( − ∞, e)

71. Find the intervals in which  where `0

A. 

B. 

C. 

D. none of these

Answer: B

f(x) = sinx − cos x,

(0, )
3π

4

( , )
3π

4
7π
4

( , 2π)
7π
4

https://dl.doubtnut.com/l/_z1LzAzQ5mkYq
https://dl.doubtnut.com/l/_5mwmCZiwq4XO


Watch Video Solution

72.  is

A. increasing in (0, 1)

B. decreasing in (0, 1)

C. increasing in  and decreasing in 

D. none of these

Answer: A

Watch Video Solution

f(x) =
x

sinx

(0, )
1

2
( , 1)

1

2

73.  is decreasing in the interval

A. 

f(x) = xx

(0, e)

https://dl.doubtnut.com/l/_5mwmCZiwq4XO
https://dl.doubtnut.com/l/_BcRrEVk9UywP
https://dl.doubtnut.com/l/_3q3M4OwSmC5D


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

(0, )
1

e

(0, 1)

74.  is increasing in

A. 

B. 

C. 

D. 

Answer: B

f(x) = x2e−x

( − 2, 0)

(0, 2)

(2, ∞)

( − ∞, ∞)

https://dl.doubtnut.com/l/_3q3M4OwSmC5D
https://dl.doubtnut.com/l/_Y8GI8bMuMzPx


Watch Video Solution

75.  is decreasing for all , when

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = sinx − kx x ∈ R

k < 1

k ≤ 1

k > 1

k ≥ 1

76.  is increasing in

A. 

f(x) = (x + 1)3(x − 3)3

( − ∞, 1)

https://dl.doubtnut.com/l/_Y8GI8bMuMzPx
https://dl.doubtnut.com/l/_Co1262mGs8Nq
https://dl.doubtnut.com/l/_HhfPEQiwJRhd


B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 1, 3)

(3, ∞)

(1, ∞)

77.  is increasing in

A. 

B. 

C. 

D. 

Answer: D

f(x) = [x(x − 3)]2

(0, ∞)

( − ∞, 0)

(1, 3)

(0, ) ∪ (3, ∞)
3

2

https://dl.doubtnut.com/l/_HhfPEQiwJRhd
https://dl.doubtnut.com/l/_wDsPP09UXVYL


Watch Video Solution

78. If the function  is monotonically

increasing in every interval, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = kx3 − 9x2 + 9x + 3

k > 3

k ≥ 3

k < 3

k ≤ 3

79.  is increasing inf(x) =
x

(x2 + 1)

https://dl.doubtnut.com/l/_wDsPP09UXVYL
https://dl.doubtnut.com/l/_7w471BqaBTct
https://dl.doubtnut.com/l/_lErFDRCWTUZZ


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

( − 1, 1)

( − 1, ∞)

( − ∞, − 1) ∪ (1, ∞)

80. Find the least value of  for which the function 

is an increasing function in the interval 

A. 

B. 

C. 1

D. 2

k x2 + kx + 1

1 < x < 2

−2

−1

https://dl.doubtnut.com/l/_lErFDRCWTUZZ
https://dl.doubtnut.com/l/_3Xfh2t2x6T55


Answer: A

Watch Video Solution

81.  has

A. minimum at x= 0

B. maximum at x = 0

C. neither a maximum nor a minimum at x= 0

D. none of these

Answer: A

Watch Video Solution

f(x) = |x|

82. When x is positive, the minimum value of  isxx

https://dl.doubtnut.com/l/_3Xfh2t2x6T55
https://dl.doubtnut.com/l/_oRKTnkou6eoL
https://dl.doubtnut.com/l/_QXb5dItMh3Wo


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ee

e1

e

e .− 1 /e

(.1 /e )

83. The maximum value of  is

A. 

B. 

C. 

D. 1

( )
logx

x

( )
1

e

2

e

e

https://dl.doubtnut.com/l/_QXb5dItMh3Wo
https://dl.doubtnut.com/l/_z0u8x3DdgaEK


Answer: A

Watch Video Solution

84.  has a maxima at

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) =  cosec x  in ( − π, 0)

x = 0

x =
−π

4

x =
−π

3

x =
−π

2

85. If , the minimum value of  isx > 0 and xy = 1 (x + y)

https://dl.doubtnut.com/l/_z0u8x3DdgaEK
https://dl.doubtnut.com/l/_majFrMBrHlOx
https://dl.doubtnut.com/l/_Y6iV9fnFCj7X


A. 

B. 1

C. 2

D. none of these

Answer: C

Watch Video Solution

−2

86. Show that the minimum value of  is 75

A. 0

B. 

C. 

D. 

(x2 + )
250

x

https://dl.doubtnut.com/l/_Y6iV9fnFCj7X
https://dl.doubtnut.com/l/_CIZurlHohE6O


Answer:

Watch Video Solution

87. Find the maximum value and the minimum value and the

minimum value of  on the interval 

A. 16

B. 25

C. 

D. none of these

Answer: C

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3].

−39

https://dl.doubtnut.com/l/_CIZurlHohE6O
https://dl.doubtnut.com/l/_UYL5zmdB6viP
https://dl.doubtnut.com/l/_3MyikjjLyiJ5


88. The maximum value of  is

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

f(x) = (x − 2)(x − 3)2

4
27

−
4
27

7
3

89. Prove that the least value of  is 2

Watch Video Solution

f(x) = (ex + e−x)

https://dl.doubtnut.com/l/_3MyikjjLyiJ5
https://dl.doubtnut.com/l/_TQIlR0N9WIQD

