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Solved Examples

1. Use di�erential to approximate 

Watch Video Solution

√36. 6

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Ip3AdZpDNTxk


2. Find the equation of tangent to the curve

given by  ... (1)at a

point where .

Watch Video Solution

x = a sin3 t, y = b cos3 t

t =
π

2

3. Find the approximate value of 

where 

A. 

f(3. 02),

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

45.46

https://dl.doubtnut.com/l/_Ip3AdZpDNTxk
https://dl.doubtnut.com/l/_xcrQoG3jpRzN
https://dl.doubtnut.com/l/_kxUMDhfQhUBk


B. 

C. 

D. 

Answer: A

Watch Video Solution

37.46

27.56

39.40

4. The line y=mx+1 is a tangent to the curve

 if the value of m is(A) 1 (B) 2(C) 3(D)

1/2.

Watch Video Solution

y2 = 4x

https://dl.doubtnut.com/l/_kxUMDhfQhUBk
https://dl.doubtnut.com/l/_bo305Qtp6hud


5. If the radius of a sphere is measured as 9 cm

with an error of 0.03 cm, then �nd the

approximate error in calculating its volume.

Watch Video Solution

6. Find the approximate change in the volume

V of a cube of side x meters caused by

increasing the side by 2%.

Watch Video Solution

https://dl.doubtnut.com/l/_bo305Qtp6hud
https://dl.doubtnut.com/l/_lWDZYX6TeA3X
https://dl.doubtnut.com/l/_owY081cIYugW


7. Find the maximum and minimum values of f ,

if any, of the function given by

.

Watch Video Solution

f(x) = |x|, x ∈ R

8. Find the maximum and the minimum values,

if any, of the function f given by

.

Watch Video Solution

f(x) = x2, x ∈ R

https://dl.doubtnut.com/l/_owY081cIYugW
https://dl.doubtnut.com/l/_2Q4YHa8UiSWq
https://dl.doubtnut.com/l/_au0T1Z7ZizXR


9. Find all points of local maxima and local

minima of the function f given by

.

Watch Video Solution

f(x) = x3 − 3x + 3

10. Find the maximum and the minimum

values, if any, of the function given by

Watch Video Solution

f(x) = x, x ∈ (0, 1)

https://dl.doubtnut.com/l/_5ld1Eu9LrGWH
https://dl.doubtnut.com/l/_Em1mrePEv6hF
https://dl.doubtnut.com/l/_KGf199xJrF1i


11. Let . Find

local maximum and minimum value of the f(x)

?

Watch Video Solution

f(x) = 3x4 + 4x3 − 12x2 + 12

12. Find all the points of local maxima and

local minima of the function f given by

.

Watch Video Solution

f(x) = 2x3 − 6x2 + 6x + 5

https://dl.doubtnut.com/l/_KGf199xJrF1i
https://dl.doubtnut.com/l/_5JOzYoF9q14Q
https://dl.doubtnut.com/l/_OTJ95sRb6zI0


13. Find all the points of local maxima and

local minima of the function f given by

.

Watch Video Solution

f(x) = 2x3 − 6x2 + 6x + 5

14. Find local minimum value of the function f

given by .

Watch Video Solution

f(x) = 3 + |x|, x ∈ R

https://dl.doubtnut.com/l/_OTJ95sRb6zI0
https://dl.doubtnut.com/l/_YQqp38Yogym5


15. Let AB and CD be two vertical poles at point

A and B , respectively , If AB=16 m , CD=22 m

and distance between these two poles AC is

20m, then �nd the distance of a point R on AC

such that  is minimum.

Watch Video Solution

BR2 + DR2

16. If the length of three sides of a trapezium

other than the base is 10cm each, �nd the area

of the trapezium, when it is maximum.

https://dl.doubtnut.com/l/_MfsIGLaf1zLU
https://dl.doubtnut.com/l/_rZSAODylASUV


Watch Video Solution

17. Find two positive numbers whose sum is 15

and the sum of whose squares is minimum.

Watch Video Solution

18. Find the shortest distance of the point

 from the parabola 

Watch Video Solution

(0, c)

y = x2, where0 ≤ c ≤ 5.

https://dl.doubtnut.com/l/_rZSAODylASUV
https://dl.doubtnut.com/l/_3MiM68RpA2lw
https://dl.doubtnut.com/l/_HTDIhBmyNR7H


19. Prove that the radius of the right circular

cylinder of greatest curved surface area which

can be inscribed in a given cone is half of that

of the cone.

Watch Video Solution

20. Find the absolute maximum and minimum

values of a function  given by

 on the interval

 .

f

f(x) = 2x3 − 15x2 + 36x + 1

[1,  5]

https://dl.doubtnut.com/l/_o3y5sjMjfVJF
https://dl.doubtnut.com/l/_vzIDGDGfJc19


Watch Video Solution

21. Show that the function  

(i) is strictly decreasing function in .  

(ii) is neither increasing nor decreasing in

.  

(iii) is neither increasing nor decreasing in

.

Watch Video Solution

f(x) = cos x

]0, π[

]0, 2π[

]0, 2π[

https://dl.doubtnut.com/l/_vzIDGDGfJc19
https://dl.doubtnut.com/l/_h2unduNUo8eK


22. Prove that the function  given by

 is strictly increasing

on  .

Watch Video Solution

f

f(x) = x3 − 3x2 + 4x

R

23. Show that the function given by

is strictly increasing on R.

Watch Video Solution

f(x) = 7x − 3

https://dl.doubtnut.com/l/_kKCCXL9bcbFV
https://dl.doubtnut.com/l/_FYYLpfvNUpez


24. The total revenue received from the sale of

units of a product is given by . Find the

marginal revenue when .

Watch Video Solution

25. The total cost C(x) in Rupees, associated

with the production of x units of an item is

given by

 .

Find the marginal cost when 3 units are

C(x) = 0. 005x3 − 0. 02x2 + 30x + 5000

https://dl.doubtnut.com/l/_AvEg3zQtsWQq
https://dl.doubtnut.com/l/_ucxUJaTW50P1


produced, where by marginal cost we mean

the instantaneous rate of change

Watch Video Solution

26. The length x of a rectangle is decreasing at

the rate of 3 cm/minute and the width y is

increasing at the rate of 2cm/minute. When

cm and cm, �nd the rates of

change of (a) the perimeter and (b) the area of

the rectangle.

Watch Video Solution

x = 10 y = 6

https://dl.doubtnut.com/l/_ucxUJaTW50P1
https://dl.doubtnut.com/l/_CXRVmRQB0WXj


27. A stone is dropped into a quiet lake and

waves move in a circle at a speed of 3.5 cm/sec.

At the instant when the radius of the circular

wave is 7.5 cm, how fast is the enclosed area

increasing?

Watch Video Solution

28. The volume of a cube is increasing at the

rate of 9 / . How fast is the surface areacm3 sec

https://dl.doubtnut.com/l/_CXRVmRQB0WXj
https://dl.doubtnut.com/l/_8lmLeI2mpaxW
https://dl.doubtnut.com/l/_YRExCDuQ7c2C


increasing when the length of an edge is 10

cm?

Watch Video Solution

29. Find the rate of change of the area of a

circle with respect to its radius  when

Watch Video Solution

r

r = 5cm.

https://dl.doubtnut.com/l/_YRExCDuQ7c2C
https://dl.doubtnut.com/l/_zIAdOMqKSgD2


30. Find the equation of the tangent to the

curve  at the point where

it cuts the x-axis.

Watch Video Solution

y =
x − 7

(x − 2)(x − 3)

31. Find the equations of the tangent and the

normal to the curve  at 

 at indicated points.

Watch Video Solution

x2 / 3 + y2 / 3 = 2

(1,  1)

https://dl.doubtnut.com/l/_aaW92MDYwTcO
https://dl.doubtnut.com/l/_F0oGgdrwupd0
https://dl.doubtnut.com/l/_toOSSzAwSmou


32. Find the intervals in which the function f

given by is (a) strictly

increasing (b) strictly decreasing

Watch Video Solution

f(x) = x2 − 4x + 6

33. Find the intervals in which the function f

given by is (a)

strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_toOSSzAwSmou
https://dl.doubtnut.com/l/_jxrMUZlhSqvC
https://dl.doubtnut.com/l/_ryk2VVVTX1bT


34. ) Find the intervals in which the function

, is (a) increasing (b)

decreasing

View Text Solution

sin 3x, x ∈ [0, ]
π

2

35. Find the intervals in which the function 

given 

is strictly increasing or strictly decreasing.

Watch Video Solution

f

f(x) =  s ∈ x + cos x,  0 ≤ x  ≤ 2π,

https://dl.doubtnut.com/l/_ryk2VVVTX1bT
https://dl.doubtnut.com/l/_gyGMf29PqgwY


36. Find the slope of the tangent to the curve

.

Watch Video Solution

y = x3 − xatx = 2

37. Show that the altitude of the right circular

cone of maximum volume that can be

inscribed in a sphere of radius r is 4r/3. Also,

�nd maximum volume in terms of volume of

the sphere.

Watch Video Solution

https://dl.doubtnut.com/l/_Yvadk9cmB9d6
https://dl.doubtnut.com/l/_yTojtf4b3AHa


38. Find the equation of all lines having slope

2 and being tangent to the curve

.

Watch Video Solution

y + = 0
2

x − 3

39. Find the points on the curve

 at which the tangents are

parallel to the x-axis and y-axis.

Watch Video Solution

+ = 1
x2

4

y2

25

https://dl.doubtnut.com/l/_yTojtf4b3AHa
https://dl.doubtnut.com/l/_qeNhoWLtStkI
https://dl.doubtnut.com/l/_iTkFZwa1ruIe


40. A circular disc of radius 3 cm is being

heated. Due to expansion, its radius increases

at the rate of 0.05 cm/sec. Find the rate at

which its area is increasing when radius is 3.2

cm.

Watch Video Solution

41. Show that the function f given by

  isf(x) = tan− 1(sin x + cos x), x  >  0

https://dl.doubtnut.com/l/_RzMV874tSRux
https://dl.doubtnut.com/l/_CxKjEWLJTZHt


always an strictly increasing function in

 .

Watch Video Solution

(0, )
π

4

42. A water tank has the shape of an inverted

right circular cone with its axis vertical and

vertex lowermost. Its semi-vertical angle is

. Water is poured into it at a

constant rate of 5 cubic metre per hour. Find

the rate at which the level of the water is

tan− 1(0. 5)

https://dl.doubtnut.com/l/_CxKjEWLJTZHt
https://dl.doubtnut.com/l/_NxHk9OnrorEp


rising at the instant when the depth of water

in the tank is 4m.

Watch Video Solution

43. A car starts from a point at time second

and stops at point . The distance , in metres,

covered by it, in seconds is given by . Find the

time taken by it to reach at and also �nd

distance between and .

Watch Video Solution

https://dl.doubtnut.com/l/_NxHk9OnrorEp
https://dl.doubtnut.com/l/_EZlFu0SPcYRJ
https://dl.doubtnut.com/l/_aDWbhB3qPz8b


44. An Apache helicopter of enemy is �ying

along the curve given by . A soldier,

placed at (3, 7), wants to shoot down the

helicopter when it is nearest to him. Find the

nearest distance.

Watch Video Solution

y = x2 + 7

45. Find absolute maximum and minimum

values of a function  given by

 .

Watch Video Solution

f

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

https://dl.doubtnut.com/l/_aDWbhB3qPz8b
https://dl.doubtnut.com/l/_TJrbMhpMILkB


46. Find intervals in which the function given

by 

is (a) strictly increasing (b) strictly decreasing.

Watch Video Solution

f(x) = x4 − x3 − 3x2 + x + 11
3

10
4
5

36

5

47. Find the equation of tangents to the curve

 that are

parallel to the line 

Watch Video Solution

y = cos(x + y), − 2π ≤ x ≤ 2π

x + 2y = 0.

https://dl.doubtnut.com/l/_TJrbMhpMILkB
https://dl.doubtnut.com/l/_3w10MdBWdD1Y
https://dl.doubtnut.com/l/_M4pRX7k6cecy


48. Find the equation of the normal to the

curve  which passes through the

point (1, 2).

Watch Video Solution

x2 = 4 y

49. 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.

https://dl.doubtnut.com/l/_M4pRX7k6cecy
https://dl.doubtnut.com/l/_xx8QYfWxe1vR
https://dl.doubtnut.com/l/_IkO9S7DLIFBl


Watch Video Solution

50. An open topped box is to be constructed

by removing equal squares from each corner

of a 3 metre by 8 metre rectangular sheet of

aluminium and folding up the sides. Find the

volume of the largest such box.

A. 

B. 

C. 

D. 

m3200

3

m3250

3

m3100

3

m3350

3

https://dl.doubtnut.com/l/_IkO9S7DLIFBl
https://dl.doubtnut.com/l/_015bYJP0O8T7


Answer: A

Watch Video Solution

51. A manufacturer can sell x items at a price of

Rs.  each. The cost price of  items

is Rs.  Find the number of items

he should sell to earn maximum pro�t.

A. 

B. 

C. 

(5 − )
x

100
x

( +  500).
x

5

x = 140

x = 240

x = 340

https://dl.doubtnut.com/l/_015bYJP0O8T7
https://dl.doubtnut.com/l/_VSFKLN8E2WdR


Exercise 6 3

D. 

Answer: B

Watch Video Solution

x = 440

1. Find the equations of the tangent and

normal to the parabola at the point 

.

Watch Video Solution

y2 = 4ax

(at2, 2at)

https://dl.doubtnut.com/l/_VSFKLN8E2WdR
https://dl.doubtnut.com/l/_MCn0B88Q2za3


2. Find the equation of all lines having slope 2

which are tangents to the curve

View Text Solution

y = , x ≠ 3
1

x − 3

3. Find the equation of all lines having slope 

that are tangents to the curve

.

View Text Solution

1

y = , x ≠ 1
1

x − 1

https://dl.doubtnut.com/l/_MCn0B88Q2za3
https://dl.doubtnut.com/l/_3QXNVTWuVzIh
https://dl.doubtnut.com/l/_5AyqZRkq577C


4. Find points on the curve at

which the tangents are(i) parallel to x-axis (ii)

parallel to y-axis.

Watch Video Solution

+ = 1
x2

9

y2

16

5. Find the equations of all lines having slope

0 which are tangent to the curve 

.

Watch Video Solution

y =
1

x2 − 2x + 3

https://dl.doubtnut.com/l/_5AyqZRkq577C
https://dl.doubtnut.com/l/_afDGsH8kv8ci
https://dl.doubtnut.com/l/_pUtlK4DCaGqq


6. Find the equation of the tangent line to the

curve  which is  

(i) parallel to the line 2x - y + 9 = 0 

(b) perpendicular to the line .

Watch Video Solution

y = x2 − 2x + 7

5y − 15x = 13

7. Find the equations of the tangent and

normal to the given curves at the

indicatedpoints:(i) 

at (ii) y = x4 − 6x3 + 13x2 − 10x + 5 (0, 5)

https://dl.doubtnut.com/l/_1KR8EZUXxlMC
https://dl.doubtnut.com/l/_k2JQkWuMj3DL


at (iii) 

at (iv) at (v) 

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5 (1, 3)

y = x3 (1, 1) y = x2 (0, 0)

x = cos t, y = sin tatt =
π

4

8. Find the points on the curve at which

the slope of the tangent is equal to the y-

coordinate of the point.

Watch Video Solution

y = x3

https://dl.doubtnut.com/l/_k2JQkWuMj3DL
https://dl.doubtnut.com/l/_tyRuJ5wDUB3x


9. Show that the tangents to the curve

 at the points where  and 

 are parallel.

Watch Video Solution

y = 7x3 + 11 x = 2

x = − 2

10. 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/_jG8jc6MzVHpH
https://dl.doubtnut.com/l/_YvfzQJNKJMBK
https://dl.doubtnut.com/l/_qBJ8uFSX41ds


11. For the curve  �nd all the

points at which the tangents pass through the

origin.

Watch Video Solution

y = 4x3 − 2x5,

12. Find the slope of the tangent to the curve

at .

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2
x = 10

https://dl.doubtnut.com/l/_qBJ8uFSX41ds
https://dl.doubtnut.com/l/_1CpaDYgj8lr6


13. The slope of the tangent to the curve

 at the point whose x-

coordinate is 2 is

Watch Video Solution

y = x3 − x + 1

14. Find the slope of the tangent to the curve

at .

Watch Video Solution

y = 3x4 − 4x x = 4

https://dl.doubtnut.com/l/_2VcO9b9Xxk02
https://dl.doubtnut.com/l/_5C3MV2E7Rycs


15. Find the slope of the normal to the curve

 ,  at  .

Watch Video Solution

x = 1 − a sin θ y = b cos2 θ θ =
π

2

16. The points at which the tangents to the

curve  are parallel to the X-

axis are

Watch Video Solution

y = x3 − 12x + 18

https://dl.doubtnut.com/l/_g1dIbmkoJqvd
https://dl.doubtnut.com/l/_3RuGkEZaQykM


17. Find the slope of the tangent to the curve

 at the point whose x-

coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

18. Find the slope of the normal to the curve

at .

View Text Solution

x = a cos3 θ, y = sin3 θ θ =
π

4

https://dl.doubtnut.com/l/_5nm1QiSVSayc
https://dl.doubtnut.com/l/_4JHnWzGDEfDq


19. Find the point on the curve 

at which the tangent is parallel to the chord

joining the points (2,0) and (4,4).

Watch Video Solution

y = (x − 2)2

20. 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/_asPhHQHoD68U
https://dl.doubtnut.com/l/_1agwQf0rGnWg
https://dl.doubtnut.com/l/_mVnxHz8667TR


21. Find the equations of the normal to the

curve  which are parallel to

the line 

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0.

22. Show that the curves  and 

cut at right angles, if  .

Watch Video Solution

x = y2 xy = k

8k2 = 1

https://dl.doubtnut.com/l/_mVnxHz8667TR
https://dl.doubtnut.com/l/_n4ZKda22Pskb


23. Find the equations of the tangent and

normal to the hyperbola

.

Watch Video Solution

− = 1  at the point (x0, y0)
x2

a2

y2

b2

24. Find the equation of the tangent to the

curve  which is parallel to the

line 

Watch Video Solution

y = √3x − 2

4x − 2y + 5 = 0.

https://dl.doubtnut.com/l/_oxg7owYQ11dI
https://dl.doubtnut.com/l/_HcmT803Q90Fo
https://dl.doubtnut.com/l/_OY7Na0a3XC1o


25. The slope of the normal to the curve

sin x at is(A) 3 (B)  (C)

(D) 

Watch Video Solution

y = 2x2 + 3 x = 0
1

3
−3

−
1

3

26. The line is a tangent to the

curve at the point(A)  (B)

(C)  (D) 

Watch Video Solution

y = x + 1

y2 = 4x (1, 2) (2, 1)

(1, 2) (1, 2)

https://dl.doubtnut.com/l/_OY7Na0a3XC1o
https://dl.doubtnut.com/l/_fV1Q4AA9Vu1M
https://dl.doubtnut.com/l/_mwXT7fSOMx8I


Miscellaneous Exercise

27. Find the equation of the normal at the

point  for the curve 

Watch Video Solution

(am2, am3) ay2 = x3.

1. Show that the altitude of the right circular

cone of maximum volume that can be

inscribed in a sphere of radius r is 4r/3. Also,

�nd maximum volume in terms of volume of

the sphere.

https://dl.doubtnut.com/l/_mwXT7fSOMx8I
https://dl.doubtnut.com/l/_k6i69LsTKAcQ


Watch Video Solution

2. Find the absolute maximum and minimum

values of the function  given by

 ,  .

Watch Video Solution

f

f(x) = cos2 x + sin x x ∈ [0,  π]

3. Show that the height of the cylinder of

maximum volume that can be inscribed in a

https://dl.doubtnut.com/l/_k6i69LsTKAcQ
https://dl.doubtnut.com/l/_oCWbJ8BMQLLE
https://dl.doubtnut.com/l/_lydbr3feJnRY


sphere of radius  is  . Also �nd the

maximum volume.

Watch Video Solution

R
2R

√3

4. Let f be a function de�ned on [a, b] such

that , for all . Then prove

that f is an increasing function on (a, b).

Watch Video Solution

f ′ (x) > 0 x ∈ (a, b)

https://dl.doubtnut.com/l/_lydbr3feJnRY
https://dl.doubtnut.com/l/_9rW0ToEn9O10


5. A window is in the form of a rectangle

surmounted by a semicircular opening. The

total perimeter of the window is 10 m. Find the

dimensions of the window to admit maximum

light through the whole opening.

Watch Video Solution

6. The sum of the perimeter of a circle and

square is k, where k is some constant. Prove

that the sum of their areas is least when the

https://dl.doubtnut.com/l/_p7svfKKoYfTs
https://dl.doubtnut.com/l/_swFY27pYMsvE


side of square is double the radius of the

circle.

Watch Video Solution

7. Find the points at which the function f given

by  has  

local maxima 

(ii)local minima 

point of in�ection.

Watch Video Solution

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_swFY27pYMsvE
https://dl.doubtnut.com/l/_PZ0aTzaHDuNf
https://dl.doubtnut.com/l/_aKTEd5El1fNj


8. A point on the hypotenuse of a triangle is at

distance a and b from the sides of the triangle.

Show that the maximum length of the

hypotenuse is  .

Watch Video Solution

(a + b )
2
3

2
3

3
2

9. A cylindrical tank of radius 10m is being

�lled with wheat at the rate of 314 cubic metre

per hour. Then the depth of the wheat is

increasing at the rate of (a) 1 m/hr (b) 0.1 m/hr

(c) 1.1 m/h (d) 0.5 m/hr

https://dl.doubtnut.com/l/_aKTEd5El1fNj
https://dl.doubtnut.com/l/_OzcAMVB8y5Bd


Watch Video Solution

10. Show that height of the cylinder of

greatest volume which can be inscribed in a

right circular cone of height h and semi

vertical angle is one-third that of the cone and

the greatest volume of cylinder is

Watch Video Solution

πh3 tan2 α.
4

27

https://dl.doubtnut.com/l/_OzcAMVB8y5Bd
https://dl.doubtnut.com/l/_UroASFXFNqth


11. Find the intervals in which the function 

given by 

increasing decreasing, 

Watch Video Solution

f

f(x) = is
4 sin x − 2x − x cos x

2 + cos x

x ∈ (0, 2π)

12. Find the intervals in which the function 

given by  is

increasing and decreasing.

Watch Video Solution

f

f(x) = x3 + ,   x ≠ 0
1

x3

https://dl.doubtnut.com/l/_QOvbEvZehNGA
https://dl.doubtnut.com/l/_ftnS0dowUgmU
https://dl.doubtnut.com/l/_PdbyxPmcsEJX


13. Find the equation of the normal to curve

which passes through the point (1, 2).

Watch Video Solution

x2 = 4y

14. Show that the normal at any point  to the

curve 

is at a constant distance from the origin.

Watch Video Solution

θ

x = a cos θ + aθ sin θ,  y = a sin θ − a θ cos θ

https://dl.doubtnut.com/l/_PdbyxPmcsEJX
https://dl.doubtnut.com/l/_B2kk7bSyLKW9
https://dl.doubtnut.com/l/_5hRio4Z7K19B


15. Show that the function given by

has maximum at .

Watch Video Solution

f(x) =
log x

x
x = e

16. 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.

https://dl.doubtnut.com/l/_5hRio4Z7K19B
https://dl.doubtnut.com/l/_JcUda3j0QDjy


17. Find the area of the greatest isosceles

triangle that can be inscribed in the ellipse

 having its vertex

coincident with one extremity of the major

axis.

Watch Video Solution

( ) + ( ) = 1
x2

a2

y2

b2

18. A tank with rectangular base and

rectangular sides, open at the top is to be

constructed so that its depth is    and2m

https://dl.doubtnut.com/l/_peR8shmU7kWE
https://dl.doubtnut.com/l/_xImzZ1O7hVSI


volume is  . If building of tank costs 

per sq. metre for the base and  per sq.

metre for sides, what is the cost of least

expensive tank?

Watch Video Solution

8m3 Rs. 70

Rs. 45

19. The slope of the tangent to the curve

at the

point is(A)  (B)  (C)  (D) 

Watch Video Solution

x = t2 + 3t − 8, y = 2t2 − 2t − 5

(2, − 1)
22

7

6

7

7
6

−6

7

https://dl.doubtnut.com/l/_xImzZ1O7hVSI
https://dl.doubtnut.com/l/_A9jayUVbN55s
https://dl.doubtnut.com/l/_bEnKiXv9MCOV


20. The line is a tangent to the

curve if the value of m is 

(A) 1 

(B) 2 

(C) 3 

(D) 

Watch Video Solution

y = mx + 1

y2 = 4x

1

2

21. The normal at the point (1,1) on the curve

is 

(A)  

2y + x2 = 3

x − y = 0

https://dl.doubtnut.com/l/_bEnKiXv9MCOV
https://dl.doubtnut.com/l/_AFDVy7N79D4w


(B)   

(C)  

(D) 

Watch Video Solution

xy = 0

x + y + 1 = 0

xy = 0

22. The normal to the curve  passing

(1,2) is

(A)  

(B)  

(C)  

(D) 

x2 = 4y

x + y = 3

xy = 3

x + y = 1

xy = 1

https://dl.doubtnut.com/l/_AFDVy7N79D4w
https://dl.doubtnut.com/l/_Qm1wLJeMuS3H


Exercise 6 4

Watch Video Solution

23. Find the points on the curve 

where normal to the curve makes equal

intercepts with the axes.

Watch Video Solution

9y2 = x3

1. If the radius of a sphere is measured as 9 m

with an error of 0.03 m, then �nd the

https://dl.doubtnut.com/l/_Qm1wLJeMuS3H
https://dl.doubtnut.com/l/_z8YE5oneZULK
https://dl.doubtnut.com/l/_y1JGBHAA3xpO


approximate error in calculating its surface

area.

Watch Video Solution

2. If the radius of a sphere is measured as 7 m

with an error of 0.02 m, then �nd the

approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_y1JGBHAA3xpO
https://dl.doubtnut.com/l/_yuTF3uYGVWY4


3. Find the approximate value of 

where 

Watch Video Solution

f(5. 001),

f(x) = x3 − 7x2 + 15.

4. Find the approximate value of ,

where .

Watch Video Solution

f(2. 01)

f(x) = 4x2 + 5x + 2

https://dl.doubtnut.com/l/_bYcy9WIaqsk8
https://dl.doubtnut.com/l/_E0xmMtD5xfag


5. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal.(i)  (ii)  (iii)  (iv)

 (v) (vi) 

Watch Video Solution

√25. 3 √49. 5 √0. 6

(0. 009)
1
3 (0. 999)

1
10 (15)

1
4

6. The approximate change in the volume of a

cube of side x metres caused by increasing the

side by 3% is(A) 0.06  (B) 0.6  (C)

0.09  (D) 0.9 

x3m3 x3m3

x3m3 x3m3

https://dl.doubtnut.com/l/_YwZETwaFdjBw
https://dl.doubtnut.com/l/_a68IXqBgGrAV


Watch Video Solution

7. If then the

approximate value of is(A) 47.66 (B)

57.66 (C) 67.66 (D) 77.66

Watch Video Solution

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

f(3. 02)

8. Find the approximate change in the volume

'V' of a cube of side x metres caused by

decreasing the side by 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_a68IXqBgGrAV
https://dl.doubtnut.com/l/_91oIlIBVBCUv
https://dl.doubtnut.com/l/_zVCfIjt9lrxH


Exercise 6 5

9. Find the approximate change in the volume

V of a cube of side x meters caused by

increasing side by 

Watch Video Solution

1 % .

1. Show that of all the rectangles inscribed in a

given �xed circle, the square has the maximum

https://dl.doubtnut.com/l/_zVCfIjt9lrxH
https://dl.doubtnut.com/l/_ipTy705I275K
https://dl.doubtnut.com/l/_SiWNldBi7VoL


area.

Watch Video Solution

2. For all real values of x, the minimum value of

is(A) 0 (B) 1 (C) 3 (D) 

Watch Video Solution

1 − x + x2

1 + x + x2

1

3

3. The maximum value of

is(A)  (B)

 (C) 1 (D) 0

[x(x − 1) + 1] , 0 ≤ x ≤ 1
1
3 ( )

1

3

1
3

1

2

https://dl.doubtnut.com/l/_SiWNldBi7VoL
https://dl.doubtnut.com/l/_Oo85MWBe2fjj
https://dl.doubtnut.com/l/_itH089MaRsJU


Watch Video Solution

4. Show that the semi vertical angle of a right

circular cone of maximum volume of a given

slant height is 

Watch Video Solution

tan− 1 √2.

5. A square piece of tin of side 18 cm is to be

made into a box without top, by cutting a

square from each corner and folding up the

https://dl.doubtnut.com/l/_itH089MaRsJU
https://dl.doubtnut.com/l/_kJSgyyXUIn5z
https://dl.doubtnut.com/l/_mymF9dNlIX3W


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

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

of the box is the maxi

Watch Video Solution

6. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_mymF9dNlIX3W
https://dl.doubtnut.com/l/_fDNkqlB1xo9h


7. Find two positive numbers  and  such

that their sum is 35 and the product  is

maximum.

Watch Video Solution

x y

x2 y5

8. Find two positive numbers  and  such

that  and  is maximum.

Watch Video Solution

x y

x + y = 60 xy3

https://dl.doubtnut.com/l/_XFejccuDNlJN
https://dl.doubtnut.com/l/_ArRSaypeSUJv


9. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

10. Find the maximum and minimum values of

 in the interval 

Watch Video Solution

f(x) = x + sin 2x [0,  2π]

https://dl.doubtnut.com/l/_qumBKvhVRmwy
https://dl.doubtnut.com/l/_cpTBDjb9Zsbl


11. It is given that at  , the function 

 attains its maximum

value on the interval  . Find the value of 

 .

Watch Video Solution

x = 1

x4 − 62x2 + ax + 9

[0,  2]

a

12. Find the maximum value of

in the interval [1, 3]. Find the

maximum value of the same function in

2x3 − 24x + 107

[ − 3, − 1].

https://dl.doubtnut.com/l/_cxsWAAeGBxEU
https://dl.doubtnut.com/l/_DKG888z21WcR


Watch Video Solution

13. Find the maximum and minimum values , if

any , of the function f given by 

Watch Video Solution

f(x) = 3 − |x|

14. Find the maximum and minimum values, if

any, of the following functionsgiven by(i)

 (ii) 

(iii)  (iv) 

f(x) = |x + 2| − 1 g(x) = − |x + 1| + 3

h(x) = sin(2x) + 5

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

https://dl.doubtnut.com/l/_DKG888z21WcR
https://dl.doubtnut.com/l/_koQTXwhCMu38
https://dl.doubtnut.com/l/_QHtDXPIhKiWW


Watch Video Solution

15. Find the points of local maxima or local

minima, if any, of the following function, using

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

maximum or local minimum values, as the case

may be: 

Watch Video Solution

f(x) = + , x > 0
x

2

2

x

https://dl.doubtnut.com/l/_QHtDXPIhKiWW
https://dl.doubtnut.com/l/_KOuOULV1j56m


16. Prove that the following functions do not

have maxima or minima: 

(i)   

Watch Video Solution

f(x) = ex            (ii)g(x) = log x

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

17. Find the absolute maximum value and the

absolute minimum value of

 in 

Watch Video Solution

f(x) = sin x + cos x [0,  π]

https://dl.doubtnut.com/l/_JwePJwhOeVCm
https://dl.doubtnut.com/l/_RAIhZEtynFpW


18. Find the maximum pro�t that a company

can make, if the pro�t function isgiven by

Watch Video Solution

p(x) = 41 − 24x − 18x2

19. Find the maximum value and the minimum

value and the minimum value of

 on the interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3].

https://dl.doubtnut.com/l/_RAIhZEtynFpW
https://dl.doubtnut.com/l/_bNRn9Q1mZHu4
https://dl.doubtnut.com/l/_18xDEMG4q0y2


20. At what points in the interval , does

the function  attain its maximum value?

Watch Video Solution

[0, 2π]

sin 2x

21. What is the maximum value of the function

?

Watch Video Solution

sin x + cos x

https://dl.doubtnut.com/l/_18xDEMG4q0y2
https://dl.doubtnut.com/l/_4nDrESorAeFA
https://dl.doubtnut.com/l/_zKOxUBYPkrsE


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

is to be made into a box without top by

cutting o� squares from the corners and

folding up the �aps. What should be the side

of the square in order the volume of the box is

maximum.

A. 

B. 

C. 

D. None of these

x = 18

x = 24

x = 5

https://dl.doubtnut.com/l/_svpNnR6Ea7No


Answer: C

Watch Video Solution

23. A wire of length 28 m is to be cut into two

pieces. One of the pieces is to be made into a

square and the other into a circle. What

should be the length of the two pieces so that

the combined area of the square and the circle

is minimum?

A. , L1 =
112

π + 4
L1 =

28π

π + 4

https://dl.doubtnut.com/l/_svpNnR6Ea7No
https://dl.doubtnut.com/l/_jkrhPUVM31G0


B. , 

C. , 

D. None of these

Answer: A

Watch Video Solution

L1 =
142

π + 4
L1 =

28π

π + 4

L1 =
112

π + 4
L1 =

π

π + 4

24. 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

https://dl.doubtnut.com/l/_jkrhPUVM31G0
https://dl.doubtnut.com/l/_P68cqq4wcOTU


25. 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

26. Of all the closed cylindrical cans (right

circular), of a given volume of 100 cubic

https://dl.doubtnut.com/l/_P68cqq4wcOTU
https://dl.doubtnut.com/l/_nXHpZiyaC4ei
https://dl.doubtnut.com/l/_fxswo8dRysVh


centimetres, �nd the dimensions of the can

which has the minimum surface area?

Watch Video Solution

27. Show that semi-vertical angle of right

circular cone of given total surface area and

maximum volume is .

Watch Video Solution

sin− 1 1

3

https://dl.doubtnut.com/l/_fxswo8dRysVh
https://dl.doubtnut.com/l/_k0d4oqMCFRJ7


28. The point on the curve  which is

nearest to the point (0, 5) is

Watch Video Solution

x2 = 2y

29. 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

https://dl.doubtnut.com/l/_zdJvM4cNGhap
https://dl.doubtnut.com/l/_4Z9eLE5QbGgW


Exercise 6 2

1. Prove that  is an

increasing function of  in  .

Watch Video Solution

f(θ) = − θ
4 sin θ

2 + cos θ

θ [0, ]
π

2

2. Find the values of  for which

 is an increasing function.

Also, �nd the points on the curve, where the

tangent is parallel to x-axis.

Watch Video Solution

x

f(x) = [x(x − 2)]
2

https://dl.doubtnut.com/l/_ilRfIlyls7un
https://dl.doubtnut.com/l/_pCOo5gSYNePH


3. Show that the function given by

 is increasing on R.

Watch Video Solution

f(x) = 3x + 17

4. Show that  is increasing on

 and decreasing on  and

neither increasing nor decreasing in  .

Watch Video Solution

f(x) = sin x

(0,  π /2) (π /2,  π)

(0,  π)

https://dl.doubtnut.com/l/_pCOo5gSYNePH
https://dl.doubtnut.com/l/_lgPatfXIAkQ7
https://dl.doubtnut.com/l/_rXQoEC1OGo5w
https://dl.doubtnut.com/l/_XKP0SZ76Ns2n


5. Show that the function given by 

is strictly increasing on R.

Watch Video Solution

f(x) = e2x

6. 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

https://dl.doubtnut.com/l/_XKP0SZ76Ns2n
https://dl.doubtnut.com/l/_gwGyKXs6PWUn


7. Find the intervals in which the function f

given by is(a) strictly

increasing (b) strictly decreasing

Watch Video Solution

f(x) = 2x2 − 3x

8. Show that 

is an increasing function of  throughout its

domain.

Watch Video Solution

y = log(1 + x) − ,  x ≻ 1
2x

2 + x

x

https://dl.doubtnut.com/l/_amRpvxCHfiKv
https://dl.doubtnut.com/l/_6FUySxJge7cQ
https://dl.doubtnut.com/l/_lUwc2QYgIL7z


9. Find the intervals in which the following

functions are strictly increasing or decreasing:

(a  (b)  (c) 

(d) 

Watch Video Solution

x2 + 2x − 5 10 − 6x − 2x2

6 − 9x − x2 (x + 1)3(x − 3)3

10. Prove that the function

 is increasing on

 .

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

R

https://dl.doubtnut.com/l/_lUwc2QYgIL7z
https://dl.doubtnut.com/l/_M1nHEZR1JOoo


11. The interval in which  is

increasing is:

Watch Video Solution

y = x2e − x

12. Which of the following functions are

decreasing on ?  

(a) cos x (b) cos 2x 

(c) cos 3x (d) tan x

Watch Video Solution

(0, )
π

2

https://dl.doubtnut.com/l/_kXGIywcKNBSK
https://dl.doubtnut.com/l/_frFkmAGP81As
https://dl.doubtnut.com/l/_kLK5t1zFiaiV


13. On which of the following intervals is the

function f given by 

 strictly decreasing?

Watch Video Solution

f(x) = x100 + sin x − 1

14. Prove that the logarithmic function is

strictly increasing on .

Watch Video Solution

(0, ∞)

https://dl.doubtnut.com/l/_kLK5t1zFiaiV
https://dl.doubtnut.com/l/_vVpOaPNkJA6O


15. Prove that the function f given by

is neither strictly

increasing nor strictly decreasing on .

View Text Solution

f(x) = x2 − x + 1

(1, 1)

16. Prove that the function f given by

is strictly

increasing on and strictly decreasing

on .

View Text Solution

f(x) = log sin xf(x) = log sin x

(0, )
π

2

( , π)
π

2

https://dl.doubtnut.com/l/_CapymNP7VZHg
https://dl.doubtnut.com/l/_pxXIlu7q2ZU3


17. Prove that the function f given by

is strictly decreasing on 

and strictly increasing on 

prove that the function f given by

 is strictly decreasing on 

 and strictly increasing on ..

Watch Video Solution

f(x) = log cos x

(0, )
π

2
( , π)

π

2

f(x) = log sin x

(0, )
π

2
( , π)

π

2

18. For what values of a the function f given by

 is increasing on [1, 2]?f(x) = x2 + ax + 1

https://dl.doubtnut.com/l/_pxXIlu7q2ZU3
https://dl.doubtnut.com/l/_I9HYzUAb9sMw
https://dl.doubtnut.com/l/_lylPmOKDbpHc


Exercise 6 1

Watch Video Solution

19. 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

https://dl.doubtnut.com/l/_lylPmOKDbpHc
https://dl.doubtnut.com/l/_050O4DY9UUou


1. The total revenue in Rupees received from

the sale of x units of a product is given by

. The marginal

revenue, when is (A) 116 (B) 96 (C) 90

(D) 126

Watch Video Solution

R(x) = 3x2 + 36x + 5

x = 15

2. A balloon, which always remains spherical,

has a variable diameter .Find the

rate of change of its volume with respect to x.

(2x + 1)
3

2

https://dl.doubtnut.com/l/_eF8GgZDTD57n
https://dl.doubtnut.com/l/_s6oJSesSWOEN


Watch Video Solution

3. 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

4. A particle moves along the curve

. Find the points on the curve at6y = x3 + 2

https://dl.doubtnut.com/l/_s6oJSesSWOEN
https://dl.doubtnut.com/l/_GGkTMsQItJub
https://dl.doubtnut.com/l/_2jbsYvGgQ4x9


which the y-coordinate is changing 8 times as

fast as the x-coordinate

Watch Video Solution

5. A ladder of length 5 m is leaning against a

wall. The bottom of ladder is being pulled

along the ground away from wall at rate of

 . How fast is the top part of ladder

sliding on the wall when foot of ladder is 4m

away form wall.

Watch Video Solution

2cm /sec

https://dl.doubtnut.com/l/_2jbsYvGgQ4x9
https://dl.doubtnut.com/l/_nC5GVp2Ljt3U


6. The rate of change of the area of a circle

with respect to its radius r at cm is 

(A)   

(B)   

(C)  

(D) 

Watch Video Solution

r = 6

10π

12π

8π

11π

7. The total revenue in Rupees received from

the sale of x units of a product is given by

https://dl.doubtnut.com/l/_nC5GVp2Ljt3U
https://dl.doubtnut.com/l/_c5N0Jubrm5oV
https://dl.doubtnut.com/l/_qSjwp9493GEk


. Find the marginal

revenue when .

Watch Video Solution

R(x) = 13x2 + 26x + 15

x = 7

8. The total cost C (x) in Rupees associated

with the production of x units of an item is

given by

.

Find the marginal cost when 17 units are

produced.

Watch Video Solution

C(x) = 0.007x3 − 0.003x2 + 15x + 4000

https://dl.doubtnut.com/l/_qSjwp9493GEk
https://dl.doubtnut.com/l/_1hmaQB3e67Kc


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 the height is 4cm ?

Watch Video Solution

cm3 /s

10. An edge of a variable cube is increasing at

the rate of 3cm per second. How fast is the

https://dl.doubtnut.com/l/_1hmaQB3e67Kc
https://dl.doubtnut.com/l/_eo0LiIMaEjse
https://dl.doubtnut.com/l/_89FtCZ856zKe


volume of the cube increasing when the edge

is 10cm long?

Watch Video Solution

11. A stone is dropped into a quiet lake and

waves move in circles at the speed of 5 cm/s.

At the instant when the radius of the circular

wave is 8 cm, how fast is the enclosed area

increasing?

Watch Video Solution

https://dl.doubtnut.com/l/_89FtCZ856zKe
https://dl.doubtnut.com/l/_WWxM5j5eFXao
https://dl.doubtnut.com/l/_ohpzVJBVp4vi


12. The radius of a circle is increasing at the

rate of 0.7 cm/s. What is the rate of increase of

its circumference?

Watch Video Solution

13. 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

https://dl.doubtnut.com/l/_ohpzVJBVp4vi
https://dl.doubtnut.com/l/_mJsOtcS5wtvX


Watch Video Solution

14. Find the rate of change of the area of a

circle with respect to its radius r when(a)

 (b) 

Watch Video Solution

r = 3cm r = 4cm

15. The volume of a cube is increasing at the

rate of . How fast is the surface area8cm3 /s

https://dl.doubtnut.com/l/_mJsOtcS5wtvX
https://dl.doubtnut.com/l/_qzAjJFsENCyN
https://dl.doubtnut.com/l/_VPj53LVAxm0j


increasing when the length of an edge is 12

cm?

Watch Video Solution

16. The radius of a circle is increasing

uniformly at the rate of 3 cm/s. Find the rate

at which the area of the circle is increasing

when the radius is 10 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_VPj53LVAxm0j
https://dl.doubtnut.com/l/_TZRtLOxDBX48


17. A balloon, which always remains spherical

on in�ation, is being in�ated by pumping in

900 cubic centimetres of gas per second. Find

the rate at which the radius of the balloon

increases when the radius is 15 cm.

Watch Video Solution

18. A balloon, which always remains spherical,

has a variable radius. Find the rate at which its

https://dl.doubtnut.com/l/_V4PAuVRdBBt5
https://dl.doubtnut.com/l/_J9O7lpSuFs48


volume is increasing with the radius when the

later is 10 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_J9O7lpSuFs48

