APPLICATION OF DERIVATIVES
(4 /6 marks questions)

PROBLEMS BASED ON RATE OF CHANGE
16. A particle moves along the curve 
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. Find the points on the curve at which the y -coordinate is changing 8 times as fast as x – coordinate.

17. At what point of the ellipse 
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does the ordinate decrease at the same rate at which the abscissa increases?

18. The cost function of a firm is given by 
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 Find the marginal cost, when x = 3.
19. A man 160 cm tall walks away from a source of light situated at the top of the pole 6 m high at the rate of 1.1 m/sec. 

20. The radius of spherical air bubble is increasing at the rate of 0.5 cm/sec. At what rate is the volume of the bubble increasing when its radius is 1 cm?
21. The volume of a spherical balloon is increasing at the rate of 25 cm3/sec. Find the rate of change of its surface area at the instant when its radius is 5 cm.
22. The surface area of a spherical bubble is increasing at the rate of 2 cm2/sec. Find the rate at which the volume of the bubble is increasing at the instant if its radius is 6 cm.

23. A stone is dropped in to a quiet lake and waves move in  circles at a speed of 5 cm/sec. At the instant when the radius of the circular wave is 8 cm, how fast is the enclosed area increasing?
PROBLEMS BASED ON INCREASING AND DECREASING FUNCTIONS
Find the intervals in which following functions is increasing or decreasing:
24. 
[image: image4.wmf](

)

.

17

36

12

2

3

+

+

-

=

x

x

x

x

f

              25. 
[image: image5.wmf](

)

.

5

24

9

2

2

3

-

-

-

=

x

x

x

x

f


26. 
[image: image6.wmf](

)

.

15

4

4

2

3

4

+

+

-

=

x

x

x

x

f

               27. 
[image: image7.wmf](

)

.

1

4

2

x

x

x

f

+

=


28. 
[image: image8.wmf](

)

.

1

2

x

x

x

f

+

=

                                    29. 
[image: image9.wmf](

)

.

1

log

x

x

x

f

+

-

=


30. 
[image: image10.wmf](

)

x

x

x

f

cos

sin

-

=

, 0 < x < 2

31. Show that the function 
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 is always increasing on R.

32. Prove that the function 
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 is always increasing on R.

PROBLEMS BASED ON TANGENTS AND NORMAL
33. Show that the curves 
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cut at right angle, if 
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34. At what point on the curve 
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 is the tangent parallel to y – axis?

35. Find the equation of the tangent to the curve 
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 which is parallel to the line 
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36. Find the equation of the tangent and normal to the curve 
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37. Show that the curves 
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38. For the curve 
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2

4

5

3

x

x

y

-

=

find all points at which the tangents passes through the origin.
39. Find the equation of the tangent and normal to the curve 
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at the point whose x – coordinate is 3.

40. Find the equation of tangent to the curve 
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which are perpendicular to the line 
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41. Show that 
[image: image27.wmf]1

=

+

b

y

a

x

touches the curve 
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 at the point where the curve crosses the y – axis.
42. If the tangent to the curve 
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at P(1, – 6) is parallel to the line y – x = 5, find the values of a and b.
43. Find the equations of the tangent and normal to the curve 
[image: image30.wmf]144
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at (x1, y1), where x1= 2 and y1 > 0. Also, find the points of intersection, where both tangent and normal cut the x – axis.

44. Find a point on the parabola 
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where the tangent is parallel to the chord joining the points, (3, 0) and (4, 1).
45. Show that the area of the triangle formed by the tangent and the normal at the point (a, a) on the curve 
[image: image32.wmf](

)

3

2

2

x

x

a

y

=

-

and the line x = 2a, is 
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46. Prove that the curves 
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47. Prove that curve  
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 touches the straight line 
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PROBLEMS BASED ON MAXIMA AND MINIMA

48. A rectangle is inscribed in a semicircle of radius r with on of its side on the diameter of the semi-circle. Find the dimensions of the rectangle, so that its area is maximum. Also find the maximum area.
49. An open tank with a square base and vertical side 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 be least when the depth of the tank is half of its width.

50. Find the largest possible area of a right angle triangle whose hypotenuse is 5 cm.

51. A square tank of capacity 250 cm3 has to be dug out. The cost of land is Rs.50 per square metre. The cost of digging increases with the depth and cost for the whole tank is 400(depth)2 rupees. Find the dimensions of the tank for the least cost.
52. An open box with a square base is to be made out of a given quantity of sheet of area a2. Show that maximum volume of the box is 
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53. Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and semi-vertical angle 30o is 
[image: image43.wmf].
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54. Show that height of the cylinder of maximum volume that can be inscribed in a sphere of radius 10 cm is  
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55. A cylinder is inscribed in a sphere of radius a, show that if the volume of the cylinder is V, then 
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 where r is the radius of the base of the cylinder. Hence, find the height of the cylinder when V is maximum and also find the maximum volume.

56. Show that the rectangle of maximum area that can be inscribed in a circle of radius r is a square of side 
[image: image46.wmf].
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57. Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse 
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with its vertex coinciding with one extremity of the major axis.

58. Two sides of a triangle have lengths ‘a’ and ‘b’ and the angle between them is . What value of will maximizes the area of the triangle? Find the maximum area of the triangle also. 

59. Show that the height h of the cylinder of the maximum total surface area, including the two ends that can be inscribed in a sphere of radius ‘r’ is given by 
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60. The sum of surface areas of a rectangular parallelepiped with sides x, 2x and 
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x

 and a sphere of radius r is given to be constant. Prove that the sum of their volumes is minimum if 
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61. Prove that the surface area of a solid cuboid, of square base and given volume is minimum when it is a cube.
62. If the sum of a side and hypotenuse of a right triangle be given, show that the area of the triangle will be maximum if the angle between the given side and the hypotenuse be 60o.

63. Given the sum of the perimeters of a square and a circle, show that the sum of their areas is least when the side of square is equal to the diameter of the circle.

64. Find the point on the curve 
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which is nearest to the point (2, - 8).

65. The combined resistance R of two resistors, R1 and R2 (R1, R2 > 0) is given by 
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(constant), find R1 and R2, so that R is maximum.
PROBLEMS BASED ON APPROXIMATION AND ERROR

 Using differentials, find the approximate value of:
66. 
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71. If 
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and x changes from 2 to 2.1, find the approximate change in y.

72. If 
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and x changes from 2 to 1.97, find the approximate change in y.

73. Using differentials, find the approximate value of f (2.01), where 
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74. Using differentials to find the approximate value of loge(4.01), having given that loge4 = 1.3863.

75. Using differentials, find the approximate value of tan46o, if it is being given that 1o=0.01745 radian.
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