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APPLICATION OF DERIVATIVES

Exercise 6 1

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

circle with respect to its radius r when 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RGtF1FO4diX2


(a) r=3 cm  (b) r=4 cm

Watch Video Solution

                       

2. The volume of a cube is increasing at the

rate of . How fast is the surface area

increasing when the length of an edge is 12 cm

?

Watch Video Solution

8cm3 /s

https://dl.doubtnut.com/l/_RGtF1FO4diX2
https://dl.doubtnut.com/l/_zepQxu8lOKER


3. 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

4. An edge of a variable cube is increasing at

the rate of 3 cm/s. How fast is the volume of

the cube increases when the edge is 10 cm

long ?

https://dl.doubtnut.com/l/_Xe0PLNiS8TgQ
https://dl.doubtnut.com/l/_C1vMJ4yhYhFl


Watch Video Solution

5. 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

6. The radius of a circle is increasing at the

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

https://dl.doubtnut.com/l/_C1vMJ4yhYhFl
https://dl.doubtnut.com/l/_CP4R1OPcqSwN
https://dl.doubtnut.com/l/_aRnNdKCfeki7


its circumference ?

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

= 8 cm and y = 6 cm, �nd the rates of change of

(a) the [erimeter, and (b) the area of the

rectangle.

Watch Video Solution

https://dl.doubtnut.com/l/_aRnNdKCfeki7
https://dl.doubtnut.com/l/_dU7KHpTHo6IS
https://dl.doubtnut.com/l/_0Z6vXUCKEZpX


8. 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

9. A balloon, which always remains spherical

has a variable radius. Find the rate at which its

volume is increasing with the radius when the

later is 10 cm.

https://dl.doubtnut.com/l/_0Z6vXUCKEZpX
https://dl.doubtnut.com/l/_4UFRpzPiFQ1V


Watch Video Solution

10. A ladder 5 cm long is leaning against a wall.

The bottom of the ladder is pulled along the

ground, away from the wall, at the rate of

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

decreasing when the foot of the ladder is 4 cm

away from the wall ?

Watch Video Solution

https://dl.doubtnut.com/l/_4UFRpzPiFQ1V
https://dl.doubtnut.com/l/_bV0guBmLq32U


11. 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

12. The radius of an air bubble is increasing at

the rate of  cm/s. At what rate is the volume

of the bubble increasing when the radius is 1

cm ?

1

2

https://dl.doubtnut.com/l/_E9zSR73KY6YE
https://dl.doubtnut.com/l/_xZg5Wodd0InR


Watch Video Solution

13. A balloon, which always remains spherical,

has a variable diameter . Find he

rate of change of its volume with respect to x.

Watch Video Solution

(2x + 1)
3

2

14. 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

cm3 /s

https://dl.doubtnut.com/l/_xZg5Wodd0InR
https://dl.doubtnut.com/l/_xC9Li514njdc
https://dl.doubtnut.com/l/_6NpAoOLyOjIG


the base. How fast is the height of the sand

cone increasing when the height is 4 cm ?

Watch Video Solution

15. 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/_6NpAoOLyOjIG
https://dl.doubtnut.com/l/_7UB0eBzhLouy


16. The total revenue in Rupees received from

the sale of x units of a product is give by

. Find the marginal

revenue when x = 7.

Watch Video Solution

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

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

with respect to its radius r at r = 6 cm is ……….

A. 10π

https://dl.doubtnut.com/l/_7UB0eBzhLouy
https://dl.doubtnut.com/l/_2f9pbL8gSVZG
https://dl.doubtnut.com/l/_aAJPYCVLi7QU


B. 

C. 

D. 

Answer: B

Watch Video Solution

12π

8π

11π

18. The total revenue in Rupees received from

the sale of x units of a product is given by

. The marginal

revenue, when x = 15 is ………

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

https://dl.doubtnut.com/l/_aAJPYCVLi7QU
https://dl.doubtnut.com/l/_GT9gwfFIQfTd


Exercise 6 2

A. 116

B. 96

C. 90

D. 126

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GT9gwfFIQfTd


1. Show that the function given by

 is increasing on R.

Watch Video Solution

f(x) = 3x + 17

2. Show that the function given by 

is increasing on R.

Watch Video Solution

f(x) = e2x

https://dl.doubtnut.com/l/_Wt0D12BgXU3a
https://dl.doubtnut.com/l/_PxRpOYLdixXj


3. Show that the function given by f(x) = sin x is

(a) increasing in  

(b) decreasing in  

(c ) neither increasing nor decreasing in .

Watch Video Solution

(0, )
π

2

( , π)
π

2

(0, π)

4. Find the intervals in which the function f

given by  is 

(a) incresing 

(b) decreasing

f(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_m9lRhNhZ8jWU
https://dl.doubtnut.com/l/_26SQMPRf90O1


Watch Video Solution

5. Find the intervals in which function f given

by  is 

(a) increasing 

(b) decreasing

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

6. Find the intervals in which the following

functions are strictly increasing or decreasing

https://dl.doubtnut.com/l/_26SQMPRf90O1
https://dl.doubtnut.com/l/_JkfYaPdph15b
https://dl.doubtnut.com/l/_L44h8BPv6Vie


: 

Watch Video Solution

x2 + 2x − 5

7. Find the intervals in which the following

functions are strictly increasing or decreasing

: 

Watch Video Solution

10 − 6x − 2x2

https://dl.doubtnut.com/l/_L44h8BPv6Vie
https://dl.doubtnut.com/l/_EJznd3J9sxuy


8. Find the intervals in which the following

functions are strictly increasing or decreasing

: 

Watch Video Solution

f(x) = 2x3 − 9x2 − 12x + 15

9. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

6 − 9x − x2

https://dl.doubtnut.com/l/_C2SD3wK2ACnS
https://dl.doubtnut.com/l/_DW4JJT2wkyBF


10. Find the intervals in which the functions

are strictly increasing or decreasing: 

Watch Video Solution

(x + 1)3(x − 3)3

11. Show that

, is an

increasing function of x throughout its

domain.

Watch Video Solution

y = log(1 + x) − , x > − 1
2x

2 + x

https://dl.doubtnut.com/l/_DW4JJT2wkyBF
https://dl.doubtnut.com/l/_vhyi6dztVVbg
https://dl.doubtnut.com/l/_ZNAZWrcVAlsf


12. Find the values of x for which

 is an increasing function.

Watch Video Solution

y = [x(x − 2)]2

13. Prove that  is an

increasing function of  in .

Watch Video Solution

y = − θ
4 sin θ

(2 + cos θ)

θ [0, ]
π

2

https://dl.doubtnut.com/l/_ZNAZWrcVAlsf
https://dl.doubtnut.com/l/_L7rIc0jgRaKu
https://dl.doubtnut.com/l/_mr6zz3KbTNVr


14. Prove that the logarithmic function is

increasing on 

Watch Video Solution

(0, ∞)

15. Prove that the function f given by f(x) =

 is neither strictly increasing nor

decreasing on (– 1, 1).

Watch Video Solution

x2– x + 1

https://dl.doubtnut.com/l/_cMWrPtzjQfPZ
https://dl.doubtnut.com/l/_8X2F436EDvrD


16. Which of the following functions is

decreasing on .

A. cos x

B. cos 2x

C. cos 3x

D. tan x

Answer: A::B

Watch Video Solution

(0, )
π

2

https://dl.doubtnut.com/l/_o14e685ho4wS
https://dl.doubtnut.com/l/_Kxndl9UqVnci


17. On which of the following intervals is the

function f given by f(x) =  + sin x –1

decreasing ?

A. (0, 1)

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

x100

( , π)
π

2

(0, )
π

2

https://dl.doubtnut.com/l/_Kxndl9UqVnci
https://dl.doubtnut.com/l/_qj89ipVA1oH5


18. Find the least value of a such that the

function given by  is

strictly increasing on (1, 2).

Watch Video Solution

f(x) = x2 + ax + 1

19. Let I be any interval disjoint from .

Prove that the function f given by

 is increasing on I.

Watch Video Solution

[ − 1, 1]

f(x) = x +
1

x

https://dl.doubtnut.com/l/_qj89ipVA1oH5
https://dl.doubtnut.com/l/_TLbPdEevdlEP
https://dl.doubtnut.com/l/_8ru2fdaqKPZ6


20. Prove that the function f given by f(x) = log

sin x is increasing on  and decreasing

on .

Watch Video Solution

(0, )
π

2

( , π)
π

2

21. Prove that the function f given by f (x) = log

|cos x| is decreasing on  and increasing

on .

Watch Video Solution

(0, )
π

2

( , 2π)
3π

2

https://dl.doubtnut.com/l/_8ru2fdaqKPZ6
https://dl.doubtnut.com/l/_KMjArJgwRBra


22. Prove that the function given by

 is increasing in

R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

23. The interval in which  is

increasing is -----

A. 

B. 

y = x2. e−x

( − ∞, ∞)

( − 2, 0)

https://dl.doubtnut.com/l/_JLMyIoCZPAEA
https://dl.doubtnut.com/l/_ruFxdR27GvLe


Exercise 6 3

C. 

D. 

Answer: D

Watch Video Solution

(2, ∞)

(0, 2)

1. Find the slope of the tangent to the curve

 at x = 4.

Watch Video Solution

y = 3x4 − 4x

https://dl.doubtnut.com/l/_ruFxdR27GvLe
https://dl.doubtnut.com/l/_yGjGDAGnIlHs


2. Find the slope of the tangent to the curve

 at x = 10.

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2

3. Find the slope of the tangent to curve

 at the point whose x-

coordinate is 2.

Watch Video Solution

y = x3 − x + 1

https://dl.doubtnut.com/l/_yGjGDAGnIlHs
https://dl.doubtnut.com/l/_vebJyjBpO09q
https://dl.doubtnut.com/l/_ibyya0InyI5w
https://dl.doubtnut.com/l/_9MfDpozryC5i


4. Find the slope of the tangent to the curve

 at the point whose x -

coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

5. Find the slope of the normal to the curve

 at .

Watch Video Solution

x = a cos3 θ, y = a sin3 θ θ =
π

4

https://dl.doubtnut.com/l/_9MfDpozryC5i
https://dl.doubtnut.com/l/_wfxcSWA0Rn9b


6. 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

7. Find points at which the tangent to the

curve  is parallel to

the x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

https://dl.doubtnut.com/l/_R9et523oX9SO
https://dl.doubtnut.com/l/_hNL4q2Ou7TIK


8. Find a point on the curve y =  at

which the tangent is parallel to the chord

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

Watch Video Solution

(x– 2)2

9. Find the point on the curve

 at which the tangent is 

.

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

https://dl.doubtnut.com/l/_KHLaiEtAgwj5
https://dl.doubtnut.com/l/_Nu5yAVOMkXT5
https://dl.doubtnut.com/l/_4wEYqyNOb6U8


10. Find the equation of all lines having slope

 that are tangents to the curve 

.

Watch Video Solution

−1

y = , x ≠ 1
1

x − 1

11. Find the equation of all lines having slope 2

which are tangents to the curve

.

Watch Video Solution

y = , x ≠ 3
1

x − 3

https://dl.doubtnut.com/l/_4wEYqyNOb6U8
https://dl.doubtnut.com/l/_id7zth1nFcfJ
https://dl.doubtnut.com/l/_BViqL7tMzAOu


12. Find the equations of all lines having slope

0 which are tangent to the curve

.

Watch Video Solution

y =
1

x2 − 2x + 3

13. 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

https://dl.doubtnut.com/l/_BViqL7tMzAOu
https://dl.doubtnut.com/l/_Rjk5YtGwQcaf
https://dl.doubtnut.com/l/_wbHiR79tEtic


14. Find the equations of the tangent and

normal to the given curves at the indicated

points : 

 at (0, 5)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

15. Find the equations of the tangent and

normal to the given curves at the indicated

points : 

 at (1,3)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

https://dl.doubtnut.com/l/_wbHiR79tEtic
https://dl.doubtnut.com/l/_6bPzf55fytIn


16. Find the equations of the tangent and

normal to the given curves at the indicated

points : 

 at (1, 1)

Watch Video Solution

y = x3

17. Find the equations of the tangent and

normal to the given curves at the indicated

https://dl.doubtnut.com/l/_6bPzf55fytIn
https://dl.doubtnut.com/l/_PeWczuzorzhr
https://dl.doubtnut.com/l/_YciQwHCYKRwU


points : 

 at (0, 0)

Watch Video Solution

y = x2

18. Find the equations of the tangent and

normal to the given curves at the indicated

points : 

 at 

Watch Video Solution

x = cos t, y = sin t t =
π

4

https://dl.doubtnut.com/l/_YciQwHCYKRwU
https://dl.doubtnut.com/l/_nH9qR5wJBtoG


19. Find the equation of the tangent line to

the curve y =  – 2x +7 which is  

(a) parallel to the line 2x – y + 9 = 0 

(b) perpendicular to the line 5y – 15x = 13.

Watch Video Solution

x2

20. Show that the tangents to the curve

 at the point where x = 2 and 

 are parallel.

Watch Video Solution

y = 7x3 + 11

x = − 2

https://dl.doubtnut.com/l/_KJynlbZC6d2p
https://dl.doubtnut.com/l/_OjsSmTniSrZY


21. 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

22. For the curve , �nd all the

points at which the tangent passes through

the origin.

Watch Video Solution

y = 4x3 − 2x5

https://dl.doubtnut.com/l/_OjsSmTniSrZY
https://dl.doubtnut.com/l/_88ucJ06UEhts
https://dl.doubtnut.com/l/_KU8N7UTkfnII


23. Find the points on the curve

 at which the tangents

are parallel to the X-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

24. Find the equation of the normal at the

point  for the curve .

Watch Video Solution

(am2, am3) ay2 = x3

https://dl.doubtnut.com/l/_sLXAF5S0OhDc
https://dl.doubtnut.com/l/_4G6GuTbpnD6s


25. Find the equation of the normals to the

curve  which are parallel to

the line .

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0

26. 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/_fkqtwaHhNHIq
https://dl.doubtnut.com/l/_8lsT98uLpZPr
https://dl.doubtnut.com/l/_0PEoKrq8krS0


27. Prove that the curves  and xy = k

cuts at right angles if .

Watch Video Solution

x = y2

8k2 = 1

28. Find the equations of the tangent and

normal to the hyperbola  at the

point .

Watch Video Solution

− = 1
x2

a2

y2

b2

(x0, y0)

https://dl.doubtnut.com/l/_0PEoKrq8krS0
https://dl.doubtnut.com/l/_2RRe57vbGOlO


29. 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

30. The slope of the normal to the curve

 at x = 0 is ……….

A. 3

B. 

y = 2x2 + 3 sinx

1

3

https://dl.doubtnut.com/l/_JhdUITCCj0qJ
https://dl.doubtnut.com/l/_ZWWtsvUe5P2U


C. 

D. 

Answer: D

Watch Video Solution

−3

−
1

3

31. The line y = x + 1 is a tangent to the curve

 = 4x at the poin

A. (1, 2)

B. (2, 1)

y2

https://dl.doubtnut.com/l/_ZWWtsvUe5P2U
https://dl.doubtnut.com/l/_SjM6uozrBv5I


Exercise 6 4

C. (1, -2)

D. (-1, 2)

Answer: A

Watch Video Solution

1. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

https://dl.doubtnut.com/l/_SjM6uozrBv5I
https://dl.doubtnut.com/l/_5IZCccWeonOZ


decimal : 

Watch Video Solution

√25.3

2. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

√49.5

https://dl.doubtnut.com/l/_5IZCccWeonOZ
https://dl.doubtnut.com/l/_RzL3SDpMIsJo


3. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

√0.6

4. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.009)
1
3

https://dl.doubtnut.com/l/_7nXkXLfZ9kn3
https://dl.doubtnut.com/l/_BWXOuBjWDJuW
https://dl.doubtnut.com/l/_PYMEHcMcDjiZ


5. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

decimal : 

Watch Video Solution

(0.999)
1
10

6. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(15)
1
4

https://dl.doubtnut.com/l/_PYMEHcMcDjiZ
https://dl.doubtnut.com/l/_CdyvRIRKldzq


7. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

decimal : 

Watch Video Solution

(26)
1
3

8. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(255)
1
4

https://dl.doubtnut.com/l/_bnSHt609i9Up
https://dl.doubtnut.com/l/_2N0EmanACBTv


9. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

decimal : 

Watch Video Solution

(82)
1
4

10. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

decimal : 

(401)
1
2

https://dl.doubtnut.com/l/_2N0EmanACBTv
https://dl.doubtnut.com/l/_j6XxRIQTjD0f
https://dl.doubtnut.com/l/_tp2LiHMdd8Sb


Watch Video Solution

11. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.0037)
1
2

12. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

(26.57)
1
3

https://dl.doubtnut.com/l/_tp2LiHMdd8Sb
https://dl.doubtnut.com/l/_ctc5mZjzsMdX
https://dl.doubtnut.com/l/_9JHjyo7SYXt3


Watch Video Solution

13. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(81.5)
1
4

14. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(3.968)
3
2

https://dl.doubtnut.com/l/_9JHjyo7SYXt3
https://dl.doubtnut.com/l/_4ata0FXxBDLu
https://dl.doubtnut.com/l/_9AaedSkGuyRO


15. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(32.15)
1
5

16. Find the approximate value of ,

where .

Watch Video Solution

f(2.01)

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

https://dl.doubtnut.com/l/_9AaedSkGuyRO
https://dl.doubtnut.com/l/_V1uExRZUaPEv
https://dl.doubtnut.com/l/_fw2seMa6AWQ7
https://dl.doubtnut.com/l/_96IGUVoWTnF1


17. Find the approximate value of ,

where .

Watch Video Solution

f(5.001)

f(x) = x3 − 7x2 + 15

18. Find the approximate change in the volume

V of a cube of side x meters caused by

increasing the side by 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_96IGUVoWTnF1
https://dl.doubtnut.com/l/_ZfJagpwrpWL3


19. Find the approximate change in the surface

area of a cube of side x metres caused by

decreasing the side by 1%.

Watch Video Solution

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

with an error of 0.02 m, then �nd the

approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_MWe1ou0Q8PB9
https://dl.doubtnut.com/l/_pW3CxpLKT2xo
https://dl.doubtnut.com/l/_6j7D0fBcR2vF


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

with an error of 0.03m, then �nd the

approximte error in calculating its surface

area.

Watch Video Solution

22. If , then the

approximate value of f(3.02) is ……….

A. 

B. 

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

47.66

57.66

https://dl.doubtnut.com/l/_6j7D0fBcR2vF
https://dl.doubtnut.com/l/_iZoLKnR2wDvT


C. 

D. 

Answer: D

Watch Video Solution

67.66

77.66

23. The approximate change in the volume of a

cube of side x metres caused by increasing the

side by 3% is ………….

A. 0.06x3(met)3

https://dl.doubtnut.com/l/_iZoLKnR2wDvT
https://dl.doubtnut.com/l/_NCyB3lKmGQNp


Exercise 6 5

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.6x3(met)3

0.09x3(met)3

0.9x3(met)3

1. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_NCyB3lKmGQNp
https://dl.doubtnut.com/l/_fA7obiy5TOFH


f (x) = 

Watch Video Solution

(2x– 1)2 + 3

2. Find the maximum and minimum values, if

any, of the functions given by 

f(x) = 

Watch Video Solution

9x2 + 12x + 2

3. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_fA7obiy5TOFH
https://dl.doubtnut.com/l/_2YRInAtfDUPd
https://dl.doubtnut.com/l/_cH8N37KM7oAn


Watch Video Solution

f(x) = – (x − 1)2 + 10

4. Find the maximum and minimum values, if

any, of the functions given by 

g(x) =  + 1

Watch Video Solution

x3

5. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_cH8N37KM7oAn
https://dl.doubtnut.com/l/_Fx9tp8zrCpNo
https://dl.doubtnut.com/l/_Y3J25tgha7PQ


f(x) = |x + 2| – 1

Watch Video Solution

6. Find the maximum and minimum values, if

any, of the functions given by 

g(x) = – | x + 1| + 3

Watch Video Solution

7. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_Y3J25tgha7PQ
https://dl.doubtnut.com/l/_WLsfdDdtrMFQ
https://dl.doubtnut.com/l/_VCJNCrsTduTm


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

Watch Video Solution

8. Find the maximum and minimum values, if

any of the following functions given by : 

Watch Video Solution

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

9. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_VCJNCrsTduTm
https://dl.doubtnut.com/l/_3kgaH1bHVLVT
https://dl.doubtnut.com/l/_C3Naw3IYPxp7


h(x) = x + 1, x  (– 1, 1)

Watch Video Solution

∈

10. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

f(x) =

Watch Video Solution

x2

https://dl.doubtnut.com/l/_C3Naw3IYPxp7
https://dl.doubtnut.com/l/_jIFv7PrG0YTv


11. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

g(x) = 

Watch Video Solution

x3 − 3x

12. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

https://dl.doubtnut.com/l/_esuq6NM7vhAn
https://dl.doubtnut.com/l/_Nn9ojOrPgm3v


the case may be: 

h(x) = sin x+ cos x , 0 

Watch Video Solution

< x <
π

2

13. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

f(x) = sin x - cos x , 0 

Watch Video Solution

< x < 2π

https://dl.doubtnut.com/l/_Nn9ojOrPgm3v
https://dl.doubtnut.com/l/_p3bGSuA3BgXc
https://dl.doubtnut.com/l/_plJGjzeTPHd1


14. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

f(x) 

Watch Video Solution

= x3 − 6x2 + 9x + 15

15. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

https://dl.doubtnut.com/l/_plJGjzeTPHd1
https://dl.doubtnut.com/l/_UMcgAWqLrVfl


the case may be: 

g(x ) 

Watch Video Solution

= + x > 0
x

2

2

x

16. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

g(x) 

Watch Video Solution

=
1

x2 + 2

https://dl.doubtnut.com/l/_UMcgAWqLrVfl
https://dl.doubtnut.com/l/_OiEvJT36u1ul
https://dl.doubtnut.com/l/_keTqdfjxoBG7


17. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

f(x) = 

Watch Video Solution

x√1 − x, 0 < < 1

18. Prove that the following functions do not

have maxima or minima : 

Watch Video Solution

f(x) = ex

https://dl.doubtnut.com/l/_keTqdfjxoBG7
https://dl.doubtnut.com/l/_N0T1AzuwCXUq


19. Prove that the functions do not have

maxima or minima: 

g(x) = log x

Watch Video Solution

20. Prove that the functions do not have

maxima or minima: 

h(x) = 

Watch Video Solution

x3 + x2 + x + 1

https://dl.doubtnut.com/l/_N0T1AzuwCXUq
https://dl.doubtnut.com/l/_NcsYAVyYQXBA
https://dl.doubtnut.com/l/_b4w8e5TIRzy9


21. Find the absolute maximum value and the

absolute minimum value of the functions in

the given intervals: 

f(x) [– 2, 2]

Watch Video Solution

= x3, x ∈

22. Find the absolute maximum value and the

absolute minimum value of the functions in

the given intervals: 

f (x) = sin x + cos x , x ∈ [0, π]

https://dl.doubtnut.com/l/_b4w8e5TIRzy9
https://dl.doubtnut.com/l/_qeeBuee1IvDL
https://dl.doubtnut.com/l/_eDfk3V34r0Pe


Watch Video Solution

23. Find the absolute maximum value and the

absolute minimum value of the functions in

the given intervals: 

f(x) = 4x 

Watch Video Solution

− x2, x ∈ [ − 2, ]
1

2

9

2

24. Find the absolute maximum value and the

absolute minimum value of the functions in

https://dl.doubtnut.com/l/_eDfk3V34r0Pe
https://dl.doubtnut.com/l/_J9WNUlGdGVFF
https://dl.doubtnut.com/l/_o9X7ibgShx2C


the given intervals: 

f(x) =  [-3 ,1)

Watch Video Solution

(x − 1)1 + 3, x ∈

25. Find the maximum pro�t that a company

can make, if the pro�t function is given by

Watch Video Solution

p(x) = 41 − 72x − 18x2

https://dl.doubtnut.com/l/_o9X7ibgShx2C
https://dl.doubtnut.com/l/_WeKkVzpKAqKR


26. Find both the maximum value and the

minimum value of

 on the

interval [0, 3].

Watch Video Solution

f(x) = 3x4 − 8x3 + 12x2 − 48x + 25

27. At what points in the interval , does

the function  attain its maximum value

?

Watch Video Solution

[0, 2π]

sin(2x)

https://dl.doubtnut.com/l/_dkSe8f0MYjTO
https://dl.doubtnut.com/l/_o5XL48BsZKO5


28. What is the maximum value of the function

 ?

Watch Video Solution

sinx + cos x

29. Find the maximum value of

 in the interval [1, 3]. Find the

maximum value of the same function in

.

Watch Video Solution

2x3 − 24x + 107

[ − 3, − 1]

https://dl.doubtnut.com/l/_o5XL48BsZKO5
https://dl.doubtnut.com/l/_GclW9T1VU5pE
https://dl.doubtnut.com/l/_m06sjf92UtnD


30. It is given that at x = 1, the function

 attains its maximum

value, on the interval [0, 2]. Find the value of a.

Watch Video Solution

x4 − 62x2 + ax + 9

31. Find the maximum and minimum values of

 on .

Watch Video Solution

x + sin(2x) [0, 2π]

https://dl.doubtnut.com/l/_P2jiB9O7LhCQ
https://dl.doubtnut.com/l/_tP14fFvSkJF4


32. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

33. Find two positive numbers x and y such

that  and  is maximum.

Watch Video Solution

x + y = 60 xy3

https://dl.doubtnut.com/l/_GgutXAPmPSdV
https://dl.doubtnut.com/l/_0bJcNaXfZUsi


34. Find two positive numbers x and y such

that their sum is 35 and the product  is a

maximum.

Watch Video Solution

x2y5

35. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_78DrtBv3dKAR
https://dl.doubtnut.com/l/_ev9zgIfReI2s


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

made into a box without top, by cutting a

square from each corner and folding up the

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

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

of the box is the maximum possible.

Watch Video Solution

37. A rectangular sheet of tin 45 cm by 24 cm is

to be made into a box without top, by cutting

https://dl.doubtnut.com/l/_DifyK5WrXJPi
https://dl.doubtnut.com/l/_hyRc4C0HvfuY


o� square from each corner and folding up

the �aps. What should be the side of the

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

box is maximum ?

Watch Video Solution

38. Show that of all rectangles inscribed in a

given �xed circle, the square has the maximum

area.

Watch Video Solution

https://dl.doubtnut.com/l/_hyRc4C0HvfuY
https://dl.doubtnut.com/l/_Oxh3ytxWPDPd
https://dl.doubtnut.com/l/_hStIK6XVzJaO


39. Show that the right circular cylinder of

given surface and maximum volume is such

that its height is equal to the diameter of the

base.

Watch Video Solution

40. 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

https://dl.doubtnut.com/l/_hStIK6XVzJaO
https://dl.doubtnut.com/l/_S0AvbD09E9FQ


41. 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 ?

Watch Video Solution

https://dl.doubtnut.com/l/_S0AvbD09E9FQ
https://dl.doubtnut.com/l/_LNzbzGZTJVpG


42. Prove that the volume of the largest cone

that can be inscribed in a sphere of radius R is

 of the volume of the sphere.

Watch Video Solution

8

27

43. Show that the right circular cone of least

curved surface and given volume has an

altitude equal to  time the radius of the

base.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_DBU4gmjLVmtG
https://dl.doubtnut.com/l/_YLaFtEKxRxZZ


44. Show that the semi-vertical angle of the

cone of the maximum volume and of given

slant height is .

Watch Video Solution

tan− 1 √2

45. Show that semi - vertical angle of right

circular cone of given surface area and

maximum volume is .

Watch Video Solution

sin− 1( )
1

3

https://dl.doubtnut.com/l/_YLaFtEKxRxZZ
https://dl.doubtnut.com/l/_mior2MOkAG3Q
https://dl.doubtnut.com/l/_nDGWCam3xEnM


46. The point on the curve  which is

nearest to the point (0, 5) is ………..

A. 

B. 

C. (0, 0)

D. (2, 2)

Answer: A

Watch Video Solution

x2 = 2y

(2√2, 4)

(2√2, 0)

https://dl.doubtnut.com/l/_psZEx0J9Xa5Y
https://dl.doubtnut.com/l/_QNo7bTOXB3Us


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

of  is ……….

A. 0

B. 1

C. 3

D. 

Answer: D

Watch Video Solution

f(x) = , ∀x ∈ R
1 − x + x2

1 + x + x2

1

3

https://dl.doubtnut.com/l/_QNo7bTOXB3Us


Miscelaneous Exercise 6

1. Using di�erentials, �nd the approximate

value of each of the following: 

 (b) 

Watch Video Solution

(a)( )
17

81

1
4

(33)
− 1

5

2. Using di�erentials, �nd the approximate

value of each of the following: 

 (b) (a)( )
17
81

1
4

(33) − 1
5

https://dl.doubtnut.com/l/_9IIToeM0CP9J
https://dl.doubtnut.com/l/_tirGMUBtkyQA


Watch Video Solution

3. Show that the function given by

 has maximum at x = e.

Watch Video Solution

f(x) =
logx

x

4. The two equal sides of an isosceles triangle

with �xed base b are decreasing at the rate of

3 cm. per second. How fast is the area

decreasing when the two equal sides are equal

to the base ?

https://dl.doubtnut.com/l/_tirGMUBtkyQA
https://dl.doubtnut.com/l/_fqGRdHr50bk8
https://dl.doubtnut.com/l/_xEdUtSFBPqn4


Watch Video Solution

5. Find the equation of the normal to the

curve  which passes through the point

(1, 2).

Watch Video Solution

x2 = 4y

6. Show that the normal at any point  to the

curve 

θ

https://dl.doubtnut.com/l/_xEdUtSFBPqn4
https://dl.doubtnut.com/l/_6u2UTNhonh7d
https://dl.doubtnut.com/l/_y8AGDfFnHBRw


is at the constant distance from origin.

Watch Video Solution

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

7. Find the intervals in which the function f

given by  is (i)

increasing (ii) decreasing.

Watch Video Solution

f(x) =
4 sinx − 2x − x cos x

2 + cos x

https://dl.doubtnut.com/l/_y8AGDfFnHBRw
https://dl.doubtnut.com/l/_ByJl5leLMW0l


8. Find the intervals in which the function f

given  is 

(i) increasing (ii) decreasing.

Watch Video Solution

f(x) = x3 + , x ≠ 0
1

x3

9. Find the maximum area of an isosceles

triangle inscribed in the ellipse 

with its vertex at one end of the major axis.

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_ZQQbm5NMlEOd
https://dl.doubtnut.com/l/_oD5p5X9yUGYO
https://dl.doubtnut.com/l/_7DNVUMNJsWPA


10. A tank with rectangular base and

rectangular sides, open at the top is to be

constructed so that its depth is 2m and

volume is . If building of tank costs Rs. 70

per sq. metres for the base and Rs. 45 per

square metre for sides. What is the cost of

least expensive tank ?

Watch Video Solution

8m3

11. The sum of the perimeter of a circle and

square is k, where k is some constant. Prove

https://dl.doubtnut.com/l/_7DNVUMNJsWPA
https://dl.doubtnut.com/l/_ni9ZlgtaTicH


that the sum of their areas is least when the

side of square is double the radius of the

circle.

Watch Video Solution

12. 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

https://dl.doubtnut.com/l/_ni9ZlgtaTicH
https://dl.doubtnut.com/l/_1R8phYahoZnI


13. A point on the hypotenuse of a triangle is

at distance a and b from the side of the

triangle. Show that the minimum length of the

hypotenuse is .

Watch Video Solution

(a + b )
2
3

2
3

3
2

14. Find the points at which the function f

given by  has 

local maxima,

Watch Video Solution

f(x) = (x − 2)
4
(x + 1)

3

https://dl.doubtnut.com/l/_1R8phYahoZnI
https://dl.doubtnut.com/l/_JfeJbSQWXUCP
https://dl.doubtnut.com/l/_x254Cs4qO6ke


15. Find the points at which the function f

given by  has 

local minima,

Watch Video Solution

f(x) = (x − 2)
4
(x + 1)

3

16. Find the points at which the function f

given by  has 

point of in�exion.

Watch Video Solution

f(x) = (x − 2)
4
(x + 1)

3

https://dl.doubtnut.com/l/_x254Cs4qO6ke
https://dl.doubtnut.com/l/_Uy4wxm8iUdNR
https://dl.doubtnut.com/l/_Rb88emnk7k8h


17. Find the absolute maximum and minimum

values of the function given by 

Watch Video Solution

f(x) = cos2 x + sinx, x ∈ [0, π]

18. Show that the altitude of the right circular

cone of maximum volume that can be

inscribed in a sphere of radius r is .

Watch Video Solution

4r
3

https://dl.doubtnut.com/l/_Rb88emnk7k8h
https://dl.doubtnut.com/l/_uPrNkxrQmzx0
https://dl.doubtnut.com/l/_kXL9Cuor96Cr


19. 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)

20. Show that the height of the cylinder of

maximum volume that can be inscribed in a

sphere of radius R is . Also �nd the

maximum volume.

Watch Video Solution

2R

√3

https://dl.doubtnut.com/l/_kXL9Cuor96Cr
https://dl.doubtnut.com/l/_X6gpNWkAseth
https://dl.doubtnut.com/l/_FwdldKJF7RoP


21. 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

α

h3 tan2 α
4π
27

https://dl.doubtnut.com/l/_FwdldKJF7RoP
https://dl.doubtnut.com/l/_p6FhY8Bf6XRy


22. A cylindrical tank of radius 10 m 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/h

B. 0.1 m/h

C. 1.1 m/h

D. 0.5 m/h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_peb1uT0wSDHK


Watch Video Solution

23. The slope of the tangent to the curve

 at the

point  is …………

A. 

B. 

C. 

D. 

Answer: B

x = t2 + 3t − 8, y = 2t2 − 2t − 5

(2, − 1)

22

7

6

7

7
6

−6

7

https://dl.doubtnut.com/l/_peb1uT0wSDHK
https://dl.doubtnut.com/l/_jTfVs5PwFDHN


Watch Video Solution

24. The line  is a tangent to the

curve  if the value of m is _____

A. 1

B. 2

C. 3

D. 

Answer: A

Watch Video Solution

y = mx + 1

y2 = 4x

1

2

https://dl.doubtnut.com/l/_jTfVs5PwFDHN
https://dl.doubtnut.com/l/_NTyZBmxplwxP


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

 is …………

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2y + x2 = 3

x + y = 0

x − y = 0

x + y + 1 = 0

x − y = 1

https://dl.doubtnut.com/l/_NTyZBmxplwxP
https://dl.doubtnut.com/l/_OEYmJSjX4TYv


26. The normal to  passing through (1,

2) has equation ……….

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 = 4y

x + y = 3

x − y = 3

x + y = 1

x − y = 1

https://dl.doubtnut.com/l/_DNtgXAS4TUG2
https://dl.doubtnut.com/l/_48pxbF4UtL7K


27. The points on the curve , where

the normal to the curve makes equal

intercepts with the axes are ………..

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9y2 = x3

(4, ± )
8

3

4,
−8

3

(4, ± )
3

8

( ± 4, )
3

8

https://dl.doubtnut.com/l/_48pxbF4UtL7K


Practice Work

1. Water comes out from a conical funnel at

the rate of . When the slant height of

a water cone is 4 cm, �nd the rate of decrease

of slant height of a water cone. The semi

vertical angle of a conical funnel is .

Watch Video Solution

5cm3 /s

π

3

2. A ladder 20 feet long is leaning against a

wall. The bottom of the ladder is 16 feet away

https://dl.doubtnut.com/l/_wKyBFiStZwwK
https://dl.doubtnut.com/l/_L0CLWeMwO74R


from the wall. If the upper end of the ladder

slide along wall is  times the lower end of the

ladder pull along the ground. Find the value of

.

Watch Video Solution

λ

λ

3. If the height of the cone is constant then

�nd the rate of change of its curved surface

area with respect to its radius.

Watch Video Solution

https://dl.doubtnut.com/l/_L0CLWeMwO74R
https://dl.doubtnut.com/l/_6uaojUSmzkq0
https://dl.doubtnut.com/l/_AJr9KY3dZ0tF


4. A man 2m tall walks at a uniform speed of

4m/min away from a lamp post 6m high. Find

the rate at which the length of his shadow

decreases.

Watch Video Solution

5. According to Boil's law PV = C, where V = 600

, P = 150 SI/  and .

Find .

Watch Video Solution

cm3 cm2 = 20SI /cm2dP

dt
dV

dt

https://dl.doubtnut.com/l/_AJr9KY3dZ0tF
https://dl.doubtnut.com/l/_hV8M4S2Qff5c


6. The measure of two sides of a triangle is 10

m and 15 m. The angle between them is

increasing at the rate of 0.01 radi./sec. when

the angle between them is , �nd the rate of

change of increase in third side.

Watch Video Solution

π

3

7. A cylinder is heated in such a way that its

radius always remains twice of its height when

the radius is 3 cm, �nd the rate of increase of

https://dl.doubtnut.com/l/_ZDFc1R8OgTrd
https://dl.doubtnut.com/l/_afX2V5yhjRMT


its volume. The radius is increased at the rate

of 2 cm/s. Also �nd the rate of increase of its

total surface area.

Watch Video Solution

8. A kite is �ying at a height 151.5 m from

horiozontal. The speed of the kite is 10 m/s.

The distance of the kite from a boy who �ies

the kite is 250 m. Find the rate of change of

thread of the kite.

Watch Video Solution

https://dl.doubtnut.com/l/_afX2V5yhjRMT
https://dl.doubtnut.com/l/_EHNdT56T6ZOB


9. Two trains start from the same place. A

person travel in a train whose speed is 50

km/h and it go to south direction. Another

person travel in another train whose speed is

60 km/h and it go to west direction. After two

hours, �nd the rate of distance between them.

Watch Video Solution

10. The area of a triangle is increasing at the

rate of . Its altitude is increasing at4cm2 /s

https://dl.doubtnut.com/l/_EHNdT56T6ZOB
https://dl.doubtnut.com/l/_GrP5k5DsqB5A
https://dl.doubtnut.com/l/_LEeePjIQDcWm


the rate of 2 cm/s. When the length of its

altitude is 20 cm and its area is , �nd

the rate of change of its base.

Watch Video Solution

30cm2

11. Show that  is

an increasing function on R.

Watch Video Solution

f(x) = x3 − 6x2 + 12x − 18

https://dl.doubtnut.com/l/_LEeePjIQDcWm
https://dl.doubtnut.com/l/_2QbgMXZh2Zbd


12. Find the intervals in which

 is increasing or decreasing.

Watch Video Solution

f(x) =
4x2 + 1

x

13. Find the least value of a such that the

function given by  is

strictly increasing on (1, 2).

Watch Video Solution

f(x) = x2 + ax + 1

https://dl.doubtnut.com/l/_veCjruc9EygC
https://dl.doubtnut.com/l/_uUDPDg8E5r9S


14. Prove that  is

increasing on .

Watch Video Solution

f(x) = x2 − x sinx

(0, )
π

2

15. Find the value of a for which the function

 is

decreasing.

Watch Video Solution

f(x) = ax3 − 3(a + 2)x2 + 9(a + 2)x − 1

https://dl.doubtnut.com/l/_qy9LnsIaP9DN
https://dl.doubtnut.com/l/_yPD84Tiklxt1


16. Find the in intervals in which

 is increasing or

decreasing .

Watch Video Solution

f(x) = sin4 x + cos4 x

x ∈ (0, )
π

2

17. . Find

the intervals in which f(x) is strictly increasing

or strictly decreasing.

Watch Video Solution

f : (0, π) → R, f(x) = 2x + cot x

https://dl.doubtnut.com/l/_H60Or2cYXrki
https://dl.doubtnut.com/l/_MEFnGkXJ7ahN
https://dl.doubtnut.com/l/_cNQvYbIfFZIO


18. Show that 

is strictly increasing on R.

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈ R

19. Without using di�erentiation, prove that

, where  is strictly

increasing function .

Watch Video Solution

f(x) = ax + b a > 0

∀x ∈ R

https://dl.doubtnut.com/l/_cNQvYbIfFZIO
https://dl.doubtnut.com/l/_mcxG5n72oUoH


20. . Find the

intervals in which f(x) is increasing or

decreasing.

Watch Video Solution

f :R+ → R+ , f(x) =
logx

√x

21. Find the equation of the tangent to the

curve  which is parallel to the line 

.

Watch Video Solution

y2 = 16x

4x − y = 1

https://dl.doubtnut.com/l/_30yQUfjJd4iw
https://dl.doubtnut.com/l/_u6FUxxhBimvL
https://dl.doubtnut.com/l/_DifemTiR9dip


22. Find the equation of the normal to the

curve y = 8x which is perpendicular to the line

.

Watch Video Solution

2x − y − 1 = 0

23. Prove that the curves  and 

 are cuts orthogonally.

Watch Video Solution

x2 + y2 = ax

x2 + y2 = by

https://dl.doubtnut.com/l/_DifemTiR9dip
https://dl.doubtnut.com/l/_82AxVBs9OmGu


24. Find the equation of the tangent and

normal to the curve 

at x = a.

Watch Video Solution

y2(a + x) = x2(3a − x)

25. Show that the normal to the curve

 at 

intersects the curve again in two points. Also

�nd these points.

Watch Video Solution

5x5 − 10x3 + x + 2y + 6 = 0 P (0, − 3)

https://dl.doubtnut.com/l/_DwHz8yx4JaMx
https://dl.doubtnut.com/l/_iajgUzpAQQ7p


26. Show that a point at which the line

 touches to the curve 

lies on Y-axis.

Watch Video Solution

+ = 1
x

a

y

b
y = be− x

a

27. A line  is a tangent

to the curve . Prove that 

.

Watch Video Solution

x cosα + y sinα = P

+ = 1
x2

a2

y2

b2

a2 cos2 α + b2 sin2
α = P 2

https://dl.doubtnut.com/l/_iajgUzpAQQ7p
https://dl.doubtnut.com/l/_ri0LQ8YxRNw2
https://dl.doubtnut.com/l/_tCzvgx2JfFeb


28. Find the equations of the tangent to the

curve  which is parallel to the

line .

Watch Video Solution

y = cos(x + y)

x + 2y = 0

29. Find the points on the curve

 at which the slope of the

tangent is .

Watch Video Solution

x2y2 + xy = 2

−1

https://dl.doubtnut.com/l/_vFMcZSdyTxTc
https://dl.doubtnut.com/l/_YbIL79xQfUxQ
https://dl.doubtnut.com/l/_AcuUqCGQZSez


30. The slope of the tangent to the curve

 at a point (1, 1) then �nd

the value of a and b.

Watch Video Solution

xy + ax + by = 2

31. Prove that all points on the curve

 at which the

tangent is parallel to the X - axis lie on the

parabola .

Watch Video Solution

y2 = 4a[x + a sin( )]
x

a

y2 = 4ax

https://dl.doubtnut.com/l/_AcuUqCGQZSez
https://dl.doubtnut.com/l/_zRZzcbZFNvbh


32. Find the equation of the normal to the

curve  at x = 0.

Watch Video Solution

y = (1 + x)y + sin− 1(sin2 x)

33. If the curves  and 

intersect at right angles, show that .

Watch Video Solution

+ = 1
x2

a2

y2

4
y3 = 16x

a2 =
4
3

https://dl.doubtnut.com/l/_Wts5u3ZslIIv
https://dl.doubtnut.com/l/_1Men6YBSjAvT


34. Find the equations of the tangents drawn

to the curve  from the

point (1, 2).

Watch Video Solution

y2 − 2x3 − 4y + 8 = 0

35. Find the approximate value of each of the

following : 

Watch Video Solution

√399

https://dl.doubtnut.com/l/_KUlvrdAu7IcF
https://dl.doubtnut.com/l/_d5B3voC52Dlj
https://dl.doubtnut.com/l/_w4gYlY1S7hW5


36. Using di�erentials, �nd the approzimate

value of each of the following up to 3 places of

decimal : 

Watch Video Solution

(0.999)
1
10

37. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(255)
1
4

https://dl.doubtnut.com/l/_w4gYlY1S7hW5
https://dl.doubtnut.com/l/_bMMJqIxc3HX1


38. Find the approximate value of each of the

following : 

Watch Video Solution

cos 29∘

39. Find the approximate value of each of the

following : 

Watch Video Solution

tan 31∘

https://dl.doubtnut.com/l/_wZsxsnPW1Ub3
https://dl.doubtnut.com/l/_mrvNyOxEdph1
https://dl.doubtnut.com/l/_5eribCXzjMfn


40. Find the approximate value of each of the

following : 

Watch Video Solution

loge(100.1)

41. Find the approximate value of each of the

following : 

Watch Video Solution

(15.5)
1
4

https://dl.doubtnut.com/l/_5eribCXzjMfn
https://dl.doubtnut.com/l/_aWN4bIwrGffy
https://dl.doubtnut.com/l/_ZLJbR1iqyERL


42. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.009)
1
3

43. Find the approximate value of each of the

following : 

Watch Video Solution

(65)
1
3

https://dl.doubtnut.com/l/_ZLJbR1iqyERL
https://dl.doubtnut.com/l/_BFQB2TtQsUBw


44. Find the approximate value of each of the

following : 

Watch Video Solution

loge(10.02)

45. If  then �nd the

approximate value of .

Watch Video Solution

f(x) = 2x2 − 3x + 5

f(1.05)

https://dl.doubtnut.com/l/_E2R87TsTkht9
https://dl.doubtnut.com/l/_A9eWiJR4tgtZ


46. The radius of a cone is twice of its height

and the radius is 10 cm. If there is an error of

0.01 cm in measure of radius, then �nd the

approximate error in calculating its volume.

Watch Video Solution

47. Find the approximate change in the

surface area of a cube of side x m caused by

decreasing the side by 1% ?

Watch Video Solution

https://dl.doubtnut.com/l/_btbkUS8cy9Mk
https://dl.doubtnut.com/l/_d5XoMvMrKxho


48. The angle of elevation of a tower from a

point 200 m away from the tower is . The

height of the tower is 200 m. But actually, the

angle of elevation is  12'. Find the

approximate error in the measure of the

height of the tower.

View Text Solution

30∘

30∘

49. Area of the triangle is calculated by the

formula . If  and errorA = ab sinC
1

2
C =

π

6

https://dl.doubtnut.com/l/_d5XoMvMrKxho
https://dl.doubtnut.com/l/_hY4iwqxdNBB6
https://dl.doubtnut.com/l/_tJ6zYCnZvkt4


in the measure of C is x%, �nd the

approximate change in the area of the

triangle. Where a and b are constant.

Watch Video Solution

50. Find the maximum and minimum values in

the following functions : 

,

Watch Video Solution

x3 − 9x2 + 15x − 1

https://dl.doubtnut.com/l/_tJ6zYCnZvkt4
https://dl.doubtnut.com/l/_gLhKmSWIbcqH


51. Find the maximum and minimum values in

the following functions : 

Watch Video Solution

x5 − 5x4 + 5x3 − 10

52. Find the maximum and minimum values in

the following functions : 

Watch Video Solution

(x − 8)4(x − 9)5

https://dl.doubtnut.com/l/_hlgqdOFaDv7L
https://dl.doubtnut.com/l/_bG3z1Hl30Jz2
https://dl.doubtnut.com/l/_e5CBmqkb2wXr


53. Prove that for

 is maximum.

Watch Video Solution

θ = tan− 1 √ , sinp
θ cosq θ

p

q

54. For which value of x, function

 has

maximum and minimum ?

Watch Video Solution

f(x) =
40

3x4 + 8x3 − 18x2 + 60

https://dl.doubtnut.com/l/_e5CBmqkb2wXr
https://dl.doubtnut.com/l/_HzhuqspC7gEI


55. A function  has

maximum or minimum at  then �nd

a and b. Also show that y has maximum value

at P.

Watch Video Solution

y =
ax + b

(x − 1)(x − 4)

P (2, − 1)

56. Critical points of 

are  and x = 2. Then �nd a and b.

Watch Video Solution

y = a logx + bx2 + x

x = − 1

https://dl.doubtnut.com/l/_cZ0w3krH01R4
https://dl.doubtnut.com/l/_k2T6y6WFELsr
https://dl.doubtnut.com/l/_1CgJWnqOwQiS


57. Find maximum and minimum value of the

following functions in the given interval. 

Watch Video Solution

f(x) = 2x3 − 3x2 − 12x + 1, x ∈ [ − 2, ]
5

2

58. Find maximum and minimum value of the

following functions in the given interval. 

Watch Video Solution

f(x) = x2 logx, x ∈ [0, 2]

https://dl.doubtnut.com/l/_1CgJWnqOwQiS
https://dl.doubtnut.com/l/_aP4y4nLG8DVX
https://dl.doubtnut.com/l/_5PEoHlIauU4S


59. Find maximum and minimum value of the

following functions in the given interval. 

Watch Video Solution

f(x) = xe−x, x ∈ [0, ∞]

60. A function  is given by 

 

Find the maximum and minimum value of the

function.

Watch Video Solution

y = f(x)

x = ϕ(t) = t5 − 5t3 − 20t + 7

y = Ψ(t) = 4t3 − 3t2 − 18t + 3, − 2 < t < 2

https://dl.doubtnut.com/l/_5PEoHlIauU4S
https://dl.doubtnut.com/l/_5o9hl819XR9T


61. For which value of a, A function, 

 

attains its maximum value point.

Watch Video Solution

f(x) = x3 + 3(a − 7)x2 + 3(a2 − 9)x − 1

62. Prove that the minimum value of 

 is 

.

Watch Video Solution

, x > − c
(a + x)(b + x)

(c + x)

[√a − c + √b − c]
2

https://dl.doubtnut.com/l/_5o9hl819XR9T
https://dl.doubtnut.com/l/_W0vkteaaEJVu
https://dl.doubtnut.com/l/_eymaEyIlB45q


63. At what points,

has maximum or minimum ? Find the

maximum and minimum value of the function.

Watch Video Solution

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

3

64. Divide 20 into two parts such that the

product of one part and the cube of the other

part is maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_eymaEyIlB45q
https://dl.doubtnut.com/l/_k0gz3aVDVqV6
https://dl.doubtnut.com/l/_EpNUI1a1SBdq


65. Find two positive numbers x and y, such

that  and  is minimum.

Watch Video Solution

x + y = 64 x3 + y3

66. What is the maximum slope of the curve

 ? Also �nd the

point.

Watch Video Solution

y = − x3 + 3x2 + 2x − 27

https://dl.doubtnut.com/l/_EpNUI1a1SBdq
https://dl.doubtnut.com/l/_35zGQyjQvoMh
https://dl.doubtnut.com/l/_zVW2LJCCE8Kr
https://dl.doubtnut.com/l/_iXgcGtCbCoE9


67. Find the co-ordinates of a point on the

parabola  which is closed to

the straight line .

Watch Video Solution

y = x2 + 7x + 2

y = 3x − 3

68. The total area of a page is 150 square

inchese. The combined width of the margin at

the top and bottom is 3'' and the side is 2''.

What must be the dimension of the page in

order that the area of the printed matter may

be maximum.

https://dl.doubtnut.com/l/_iXgcGtCbCoE9
https://dl.doubtnut.com/l/_f9RJIXGXm8Jt


Watch Video Solution

69. The three sides of a trapezium are equal,

each being 6 cm long. Find the area of

trapezium when it is maximum.

Watch Video Solution

70. In a right angle triangle, the sum of

hypotenuous and one side is given, Prove that

https://dl.doubtnut.com/l/_f9RJIXGXm8Jt
https://dl.doubtnut.com/l/_gj6lHQE6xvFS
https://dl.doubtnut.com/l/_6Z4ifnlnf3yT


when the angle between them is , the area

of the triangle is maximum.

Watch Video Solution

π

3

71. Show that a triangle of maximum area that

can be inscribed in a circle of radius a is an

equilateral triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_6Z4ifnlnf3yT
https://dl.doubtnut.com/l/_QfDVkHDI4DMz


72. The circle  cats the X - axis at P

and Q. Another circle with centre at Q and

veriable radius intersects the �rst circle at R

above the X - axis and the line segment PQ at

S. Find the maximum area of the triangle QSR.

Watch Video Solution

x2 + y2 = 1

73. Two roads OA and OB intersect at an angle

. A car driver approaches O from A, where

OA = 800 metres, at a uniform speed of 20

60∘

https://dl.doubtnut.com/l/_8X95ngoZdf69
https://dl.doubtnut.com/l/_3BthoNsK05pZ


m/sec. Simultaneasly, O runner starts running

from O towards B at uniform speed of 5 m/sec.

Find the time when the car and the runner are

closest.

Watch Video Solution

74. Find the interval in which the function

 is increasing or decreasing. 

Watch Video Solution

f(x) = x4 + 32x

x ∈ R

https://dl.doubtnut.com/l/_3BthoNsK05pZ
https://dl.doubtnut.com/l/_1RZmqqlKL4bg
https://dl.doubtnut.com/l/_KIhkEVgeuocu


75. Show that the curves  and 

 touch each other.

Watch Video Solution

xy = a2

x2 + y2 = 2a2

76. Prove that the slope of tangent at any

point of the curve  can

not 12. .

Watch Video Solution

y = 6x?3 + 15x + 10

x ∈ R

https://dl.doubtnut.com/l/_KIhkEVgeuocu
https://dl.doubtnut.com/l/_agGOco3eMbcG


77. Prove that  has local

maximum at 

Watch Video Solution

f(x) = ( )
x1

x

x = . x ∈ R+1

e

78. For simple pendulum,  where T

is the periodic time and l is the length of

pendulum. If there is 4% error in the measure

of periodic time then �nd the error

percentage in the length of pendulum.

Watch Video Solution

T = 2π√
l

g

https://dl.doubtnut.com/l/_3oMDFTguQ41b
https://dl.doubtnut.com/l/_Uaz60RTTfw4e


79. Find the equation of normal to the curve

 at .

Watch Video Solution

x + y = a
2
3

2
3

2
3 ( , )

a

2√2

a

2√2

80. Prove that the function

 is decreasing in

the intrerval (2, 4).

Watch Video Solution

f(x) = 2|x − 1| + 3|x − 4|

https://dl.doubtnut.com/l/_Uaz60RTTfw4e
https://dl.doubtnut.com/l/_LauiIzJDLZXc
https://dl.doubtnut.com/l/_iiHD8kArLYbx


81. The radius of the cone is increasing at the

rate of 4 cm/se. Its height is decreasing at the

rate of 3 cm/se. When its radius is 3 cm and

height is 4 cm. Find the rate of change of its

curved surface area.

Watch Video Solution

82. Prove that in all rectangles with given area,

the perimeter of square is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_OTRgcdf6d9t6
https://dl.doubtnut.com/l/_pKNoDtFvf98U


83. The equation of a particle in motion is

. When its

acceleration become minimum ?

Watch Video Solution

S = t4 − 2t3 + 4t2 − 7
1

4

84. At which point the curve

 has maximum

slope ? How much ?

Watch Video Solution

y = − x3 + 3x2 + 2x − 27

https://dl.doubtnut.com/l/_pKNoDtFvf98U
https://dl.doubtnut.com/l/_vTB01pr2D3AH
https://dl.doubtnut.com/l/_iAiDn31aG34p


Textbook Based Mcqs

85. Water comes out from a conical funnel at

the rate of . When the slant height of

a water cone is 4 cm, �nd the rate of decrease

of slant height of a water cone. The semi

vertical angle of a conical funnel is .

Watch Video Solution

5cm3 /s

π

3

https://dl.doubtnut.com/l/_9MX00QVE7NGC


1. If x and y are the sides of two squares such

that . Then the rate of change, if

the area of second square with respect to the

�rst square, when x = 2, is ……….

A. 1

B. 4

C. 3

D. 6

Answer: C

Watch Video Solution

y = x − x2

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


Watch Video Solution

2. A point is moving along the curve .

The interval in which the abscissa changes at

slower rate then the ordinate is ………..

A. 

B. 

C. 

D. 

Answer: C

y3 = 27x

( − 3, 3)

( − ∞, ∞)

( − 1, 1)

( − ∞, − 3) ∪ (3, ∞)

https://dl.doubtnut.com/l/_MxAINpKtphGW
https://dl.doubtnut.com/l/_cHkGwTQxCG7Z


Watch Video Solution

3. A particle moves along the curve  in

the �rst quadrant in such a way that its

distance from the origin increases at the rate

of 11 units/sec. The value of  when x = 3 is

…………

A. 4

B. 

C. 

D. None of these

y = x
3
2

dx

dt

9
2

3√3
2

https://dl.doubtnut.com/l/_cHkGwTQxCG7Z
https://dl.doubtnut.com/l/_CmsDYWxj3XOn


Answer: A

Watch Video Solution

4. A balloon is �lled in such a way that its

volume increases at the rate of /min.

when radius is 8 cm, the rate of increases in

the surface area is ……………. /min.

A. 8

B. 10

C. 20

40cm3

cm2

https://dl.doubtnut.com/l/_CmsDYWxj3XOn
https://dl.doubtnut.com/l/_kMcNk78dyub3


D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kMcNk78dyub3


5. Match the following : 

Watch Video Solution

https://dl.doubtnut.com/l/_BxWomC7JVEUB


6. The equation of normal to the curve

 where it cuts X -axis is …………

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x + y = xy

y = x + 1

y = − x + 1

y = x − 1

y = − x − 1

https://dl.doubtnut.com/l/_sSgknbzxVOeN
https://dl.doubtnut.com/l/_UakI3KlCKX2d


7. The intercept on X - axis made by tangent to

the curve  which are

parallel to the line y = 2x are equal to ……..

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = ∫
x

0
|t|dt, x ∈ R

±1

±2

±3

±4

https://dl.doubtnut.com/l/_UakI3KlCKX2d
https://dl.doubtnut.com/l/_d2lbn1hUJeQX


8. The point on the curve 

where the tangent is vertical is ………..

A. 

B. 

C. (0,0)

D. 

Answer: D

Watch Video Solution

y3 + 3x2 = 12y

( ± , − 2)
4

√3

( ± , 1)
√11

3

( ± , 2)
4

√3

https://dl.doubtnut.com/l/_d2lbn1hUJeQX
https://dl.doubtnut.com/l/_OjYcXyh59pio


9. The function

 such that 

. The equation of tangent to 

 at x = 3 is …………

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = x2f(1) − xf' (2) + f' ' (3)

f(0) = 2

y = f(x)

y = x − 7

y = − 7
x

4

y = 4x − 7

https://dl.doubtnut.com/l/_OjYcXyh59pio


10. For …………… value of a, function

 is a

decreasing function.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = sinx − cos x − ax + b∀x ∈ R

a ≥ − √2

a ≤ − √2

a ≤ √2

a ≥ √2

https://dl.doubtnut.com/l/_OjYcXyh59pio
https://dl.doubtnut.com/l/_kJGeUKpK0AmG


11. Out of the following which statement is

true for  ?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

x ∈ (0, 1)

ex < 1 + x

loge(1 + x) < x

sinx > x

loge x > x − 1

https://dl.doubtnut.com/l/_kJGeUKpK0AmG
https://dl.doubtnut.com/l/_c0IIRNBowtGi


12. 

then f is …………

A. Increasing in  and decreasing 

B. Decreasing in  and increasing in 

C. Increasing in 

D. Decreasing 

Answer: C

f(x) = ∫(2 − − )dx
1

1 + x2

1

√1 + x2

(0, ∞)

( − ∞, 0)

(0, ∞)

( − ∞, 0)

( − ∞, ∞)

( − ∞, ∞)

https://dl.doubtnut.com/l/_xKP27drY05Vg


Watch Video Solution

13. If

 is

an increasing function, then …………..

A. 

B. 

C. 

D. 

Answer: B

f(x) = x3 + ax2 + bx + 5 sin2 x, ∀x ∈ R

a2 − 3b − 15 > 0

a2 − 3b + 15 < 0

a2 − 3b − 15 < 0

a2 + 3b + 15 < 0

https://dl.doubtnut.com/l/_xKP27drY05Vg
https://dl.doubtnut.com/l/_z5ayZXxToIdM


Watch Video Solution

14. If the function

, where 

, attains its maximum and minimum at p

and q respectivelt such that  then a is

………..

A. 

B. 3

C. 1

f(x) = 2x3 − 9ax2 + 12a2x + 1

a > 0

p2 = q

1

2

https://dl.doubtnut.com/l/_z5ayZXxToIdM
https://dl.doubtnut.com/l/_P4Ar7Q4TC5Lx


D. 2

Answer: D

Watch Video Solution

15. A rectangle has one side on the positive

side of Y - axis and one side on the positive

side of X - axis. The upper right hand vertiex is

on the curve . The maximum area of

the rectangle is ………. sq. unit.

A. 

y =
logx

x2

1

e

https://dl.doubtnut.com/l/_P4Ar7Q4TC5Lx
https://dl.doubtnut.com/l/_0VGTyCDJvFyY


B. 

C. 1

D. 

Answer: B

Watch Video Solution

1

2√e

√2

16. The function

has a local maximum at ……… and local

minimum ………..

f(x) = 2|x| + |x + 2| − ||x + 2| − 2|x ∣ ∣

https://dl.doubtnut.com/l/_0VGTyCDJvFyY
https://dl.doubtnut.com/l/_U9aeA2IsgJT9


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− , − 2
2

3

− , 2
2

3

, − 2
2

3

, 2
2

3

17. Equation of line passing through a point (1,

4) and the sum of the intercept on the

positive axes is minimum is …………..

https://dl.doubtnut.com/l/_U9aeA2IsgJT9
https://dl.doubtnut.com/l/_QBbKcVylkV3h


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

2x + y − 6 = 0

x + 2y − 9 = 0

y + 2x + 6 = 0

18. 

is a polynomial with real variable x. If

p(x) = a0 + a1x
2 + a2x

4 + ………… + anx
2n

https://dl.doubtnut.com/l/_QBbKcVylkV3h
https://dl.doubtnut.com/l/_EVyfvF2pI0ON


 then

p(x) has …………

A. Neither maximum nor minimum

B. Only one minimum

C. Only one minimum

D. None of these

Answer: C

Watch Video Solution

0 < a0 < a1 < a2 < ………. < an

https://dl.doubtnut.com/l/_EVyfvF2pI0ON


19. A tangent drawn to the curve

 at  makes an

angle ………… with positive side of X - axis.

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = et cos t, y = et sin t t =
π

4

π

4

π

3

π

2

https://dl.doubtnut.com/l/_knf3PDQz0aCo


20. The approximate value of  is

………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin− 1(0.51)

−
π

6

1

50√3

+
π

3

1

50√3

−
π

3

1

50√3

+
π

6

1

50√3

https://dl.doubtnut.com/l/_Uoumtv6cZX6C
https://dl.doubtnut.com/l/_tJ9Iz6an0Zdo


21. A stone is thrown in upward direction. Its

equation is . The time to attain

maximum height is …………. second.

A. 

B. 2

C. 

D. 4

Answer: A

Watch Video Solution

S = 80t − 16t2

2.5

3.5

https://dl.doubtnut.com/l/_tJ9Iz6an0Zdo
https://dl.doubtnut.com/l/_Vg7G6CPWf0Y5


22. If there is an error 4% in the area of circle,

then the error in radius is ………..

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 %

2 %

3 %

4 %

https://dl.doubtnut.com/l/_Vg7G6CPWf0Y5


23. An iron ball having 10 cm radius is covered

equally with Ice. Ice is melted at the rate of 50

/min. when the thickness of ice is 5 cm,

rate of decrease in radius is ………….. cm/min.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cm3

1

36π

1

18π

1

54π

5

6π

https://dl.doubtnut.com/l/_02qrbdgbkMGD


Watch Video Solution

24. If x is a real number then maximum value

of  is …………

A. 

B. 41

C. 1

D. 

Answer: B

Watch Video Solution

3x2 + 9x + 17

3x2 + 9x + 7

1

4

17
7

https://dl.doubtnut.com/l/_02qrbdgbkMGD
https://dl.doubtnut.com/l/_CJOEZzxS1sim


25. The diagonal of a suare is increasing at the

rate of 0.5 cm/sec. when the area of a square

is , the area is increasing at the rate of

………….

A. 

B. 

C. 

D. 

Answer: B

400cm2

10cm2 /s

10√2cm2 /s

20cm2 /s

5√2cm2 /s

https://dl.doubtnut.com/l/_CJOEZzxS1sim
https://dl.doubtnut.com/l/_h1b9s0qYgPyl


Watch Video Solution

26. If the curves  and 

 are orthogonally then …………

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ax2 + by2 = 1

a' x2 + b' y2 = 1

− = −
1

a

1

b

1

a'

1

b'

+ = +
1

a

1

b

1

a'

1

b'

− = +
1

b

1

b

1

a'

1

b'

+ = −
1

a

1

b

1

a'

1

b'

https://dl.doubtnut.com/l/_h1b9s0qYgPyl
https://dl.doubtnut.com/l/_H0j6TSTYqdek


27. The tangent to the cureve

 at (1, 1) makes an angle

with X - axis is  then ………….

A. a = 1, b = 2

B. a = 1, b = -2

C. a = -1, b = 2

D. 

Answer: B

xy + ax + by = 0

tan− 1 2

a = − 1, b = − 2

https://dl.doubtnut.com/l/_H0j6TSTYqdek
https://dl.doubtnut.com/l/_79APu6dwayK1


Watch Video Solution

28. The maximum value of

 is …………

A. 

B. 

C. 

D. 243

Answer: D

Watch Video Solution

27cos ( 2x ) × 81sin ( 2x )

−5

1

5

1

25

https://dl.doubtnut.com/l/_79APu6dwayK1
https://dl.doubtnut.com/l/_9vOYj7vRLWQd


29. A balloon, which always remains spherical,

has a variable diameter . Find he

rate of change of its volume with respect to x.

A. 

B. 

C. 

D. None of these

Answer: B

h id l i

(2x + 1)
3

2

(2x + 1)
2π

8

(2x + 1)
227π

8

(2x + 1)
27π

8

https://dl.doubtnut.com/l/_9vOYj7vRLWQd
https://dl.doubtnut.com/l/_luCz22wkWPZt


Watch Video Solution

30. The function f (x) is di�erentiable for every

x.  and .

Then minimum value of f (6) is ……….

A. 2

B. 4

C. 6

D. 8

Answer: D

f(1) = − 2 f' (x) ≥ 2, ∀x ∈ [1, 6]

https://dl.doubtnut.com/l/_luCz22wkWPZt
https://dl.doubtnut.com/l/_PqyplRtR56g6


Watch Video Solution

31. The side of an equilateral triangle expands

at the rate of  cm/sec. When the side is 12

cm, the rate of increase of its area is ……….

A. 

B. 

C. 

D. 

Answer: B

√3

12cm2 /sec

18cm2 /sec

3√3cm2 /sec

10cm2 /sec

https://dl.doubtnut.com/l/_PqyplRtR56g6
https://dl.doubtnut.com/l/_9aQ1YQH4aNdT


Watch Video Solution

32. The distance s moved by a particle in time t

is given by . When the

acceleration is zero, the velocity is ………..

A. 5 cm/sec

B. 2 cm/sec

C. 6 cm/sec

D.  cm/sec

Answer: D

s = t3 − 6t2 + 6t + 8

−6

https://dl.doubtnut.com/l/_9aQ1YQH4aNdT
https://dl.doubtnut.com/l/_aB0R9rdHPsKD


Watch Video Solution

33. The volume of a sphere is increasing at the

rate of . The rate at which the radius

is increasing is ……….., when the radius is 3 cm.

A.  cm/sec

B. 36 cm/sec

C. 9 cm/sec

D. 27 cm/sec

Answer: A

πcm2 /sec

1

36

https://dl.doubtnut.com/l/_aB0R9rdHPsKD
https://dl.doubtnut.com/l/_3jxMCh8njxrb


Watch Video Solution

34. There is 4% error in measuring the period

of a simple pendulum. The approximate

percentage error in length is …….. 

Hint : 

A. 

B. 

C. 

D. 

T = 2π√
l

g

4 %

8 %

2 %

6 %

https://dl.doubtnut.com/l/_3jxMCh8njxrb
https://dl.doubtnut.com/l/_RlLMc4fSqCQu


Answer: B

Watch Video Solution

35. The height and radius of a cylinder are

equal. An error of 2% is made in measuring

height. The approximate percentage error in

volume is ………….

A. 

B. 

C. 

6 %

4 %

3 %

https://dl.doubtnut.com/l/_RlLMc4fSqCQu
https://dl.doubtnut.com/l/_5PkFb8xdZCEm


D. 

Answer: A

Watch Video Solution

2 %

36. The tangent to  is perpendicular

to X - axis at

A. (4a, 4a)

B. (a, 2a)

C. (0, 0)

(at2, 2at)

https://dl.doubtnut.com/l/_5PkFb8xdZCEm
https://dl.doubtnut.com/l/_MbtvdeKRqsJ3


D. (a, -2a)

Answer: C

Watch Video Solution

37. The line  touches , if m

= …………

A. 0

B. 1

C. 

y = mx + 1 y2 = 4x

−1

https://dl.doubtnut.com/l/_MbtvdeKRqsJ3
https://dl.doubtnut.com/l/_kcQjGebsTvqh


D. 2

Answer: B

Watch Video Solution

38. Find the equation of normal to the curve

 at .

A. 

B. y = 1

C. x = 0

x + y = a
2
3

2
3

2
3 ( , )

a

2√2

a

2√2

2x + y = 0

https://dl.doubtnut.com/l/_kcQjGebsTvqh
https://dl.doubtnut.com/l/_oS9uQqtvjHmG


D. x = y

Answer: D

Watch Video Solution

39.  decreases in ……….

A. (0, e)

B. 

C. (0, 1)

D. 

f(x) = xx

(0, )
1

e

(0, ∞)

https://dl.doubtnut.com/l/_oS9uQqtvjHmG
https://dl.doubtnut.com/l/_FKsqt3UU4Cuh


Answer: B

Watch Video Solution

40.  is ………… in (2,

4).

A. decreasing

B. increasing

C. constant

D. cannot be decided

f(x) = 2|x − 2| + 3|x − 4|

https://dl.doubtnut.com/l/_FKsqt3UU4Cuh
https://dl.doubtnut.com/l/_L10CzHaYCJsv


Answer: A

Watch Video Solution

41. The local maximum value of

 is ………….

A. 2

B. 

C. 4

D. 

f(x) = x +
1

x

−2

−4

https://dl.doubtnut.com/l/_L10CzHaYCJsv
https://dl.doubtnut.com/l/_glGGUpZ9UlWl


Answer: B

Watch Video Solution

42. The local minimum value of  is ……….

A. 

B. 0

C. 

D. e

Answer: D

x

logx

−1

1

e

https://dl.doubtnut.com/l/_glGGUpZ9UlWl
https://dl.doubtnut.com/l/_4qBE9NeF7lLJ


Watch Video Solution

43. If , then approximate value

of  …………..

A. 

B. 

C. 

D. 

Answer: D

loge 4 = 1.3868

loge 4.01 =

1.3867

1.3869

1.3879

1.3893

https://dl.doubtnut.com/l/_4qBE9NeF7lLJ
https://dl.doubtnut.com/l/_p91HZsno0cwY


Watch Video Solution

44. The circumference of a circle is 20 cm and

there is an error of 0.02 cm in its

measurement. The approximate percentage

error in area is …………

A. 

B. 

C. 

D. 

0.02

0.2

π

1

π

https://dl.doubtnut.com/l/_p91HZsno0cwY
https://dl.doubtnut.com/l/_cWuLsD4PUXc7


Answer: B

Watch Video Solution

45. If the line y = x touches the curve

 at (1, 1), then …………

A. b = 1, c = 2

B. 

C. b = 1, c = 1

D. b = 0, c = 1

y = x2 + bx + c

b = − 1, c = 1

https://dl.doubtnut.com/l/_cWuLsD4PUXc7
https://dl.doubtnut.com/l/_7TJzspBZa1pv


Answer: B

Watch Video Solution

46.  intersect at right

angles if ……….. 

A. 

B. a = b

C. 

D. 

y = aex, y = be−x

(a ≠ 0, b ≠ 0)

a =
1

b

a = −
1

b

a + b = 0

https://dl.doubtnut.com/l/_7TJzspBZa1pv
https://dl.doubtnut.com/l/_TLpF6mKo3yvV


Answer: A

Watch Video Solution

47. Tangent to  …………..

A. is always vertical

B. is always horizontal

C. makes acute angle with the positive X -

axis

y = 5x5 + 10x + 15

https://dl.doubtnut.com/l/_TLpF6mKo3yvV
https://dl.doubtnut.com/l/_XeFDsp8tnWgj


D. makes obtuse angle with the positive X -

axis

Answer: C

Watch Video Solution

48. 

 is

…………..

A. decreasing on 

f(x) = 2x + cot − 1 x − log∣
∣x + √1 + x2∣

∣

( − ∞, 0)

https://dl.doubtnut.com/l/_XeFDsp8tnWgj
https://dl.doubtnut.com/l/_oSOGrGNaAUaP


B. decreasing on 

C. constant

D. increasing on R

Answer: D

Watch Video Solution

(0, ∞)

49. The sum of two non - zero numbers in 12.

The minimum sum of their reciprocals is …………

A. 
1

10

https://dl.doubtnut.com/l/_oSOGrGNaAUaP
https://dl.doubtnut.com/l/_FpuIt6NPVGI0


B. 

C. 

D. 

Answer: D

Watch Video Solution

1

4

1

2

1

3

50. The local minimum value of

 is ………..

A. 2

f(x) = x2 + 4x + 5

https://dl.doubtnut.com/l/_FpuIt6NPVGI0
https://dl.doubtnut.com/l/_mtHesBjJky8b


B. 4

C. 1

D. 

Answer: C

Watch Video Solution

−1

51. The maximum value of

 is ………..

A. 13

f(x) = 5 cos x + 12 sinx

https://dl.doubtnut.com/l/_mtHesBjJky8b
https://dl.doubtnut.com/l/_4x01aasolQ1O


B. 12

C. 5

D. 17

Answer: A

Watch Video Solution

52. The minimum value of

 is ………..

A. 7

f(x) = 3 cos x + 4 sinx

https://dl.doubtnut.com/l/_4x01aasolQ1O
https://dl.doubtnut.com/l/_aBfslROEnqW9


B. 5

C. 

D. 4

Answer: C

Watch Video Solution

−5

53.  has minimum value ………

A. 1

B. 0

f(x) = x logx

https://dl.doubtnut.com/l/_aBfslROEnqW9
https://dl.doubtnut.com/l/_sQ5a4HEbtH8D


C. e

D. 

Answer: D

Watch Video Solution

1

e

54.  is

maximum for x = …………

A. 

B. 

f(x) = √3 cos x + sinx, x ∈ [0, ]
π

2

π

6

π

3

https://dl.doubtnut.com/l/_sQ5a4HEbtH8D
https://dl.doubtnut.com/l/_rk0QHeOvySJP


C. 

D. 0

Answer: A

Watch Video Solution

π

2

55. 

has minimum value at x = …………..

A. 

B. 

f(x) = (x − a)2 + (x − b)2 + (x − c)2

3√abc

a + b + c

https://dl.doubtnut.com/l/_rk0QHeOvySJP
https://dl.doubtnut.com/l/_W0VuMSsCYckv


C. 

D. 0

Answer: C

Watch Video Solution

a + b + c

3

56.  is increasing in ………….

A. 

B. 

C. 

f(x) = (x + 2)e−x

( − ∞, − 1)

( − 1, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_W0VuMSsCYckv
https://dl.doubtnut.com/l/_Z3A8exW5nila


D. 

Answer: A

Watch Video Solution

R+

57. The measure of the angle of intersection

between  and  other than one

at (0, 0) is …………

A. 

B. 

y2 = x x2 = y

tan− 1 4
3

tan− 1 3

4

https://dl.doubtnut.com/l/_Z3A8exW5nila
https://dl.doubtnut.com/l/_WhPbS6dTdY1T


C. 

D. 

Answer: B

Watch Video Solution

π

4

π

2

58. The point where normal to

 is parallel to Y-axis is ……….

A. (0, 3)

B. 

y = x2 − 2x + 3

( − 1, 2)

https://dl.doubtnut.com/l/_WhPbS6dTdY1T
https://dl.doubtnut.com/l/_mAiwCN8L1tzu


C. (1,2)

D. (3,6)

Answer: C

Watch Video Solution

59. The slope of normal to  at

t = 1 is ………….

A. 

B. 

(3t2 + 1, t3 − 1)

1

2

−2

https://dl.doubtnut.com/l/_mAiwCN8L1tzu
https://dl.doubtnut.com/l/_M9z5wd12roND


C. 2

D. 

Answer: B

Watch Video Solution

−
1

2

60. The equation of normal to  at

 is ……..

A. 

B. 

3x2 − y2 = 8

(2, − 2)

x + 2y = − 2

x − 3y = 8

https://dl.doubtnut.com/l/_M9z5wd12roND
https://dl.doubtnut.com/l/_D2G4w2tXF714


C. 

D. 

Answer: B

Watch Video Solution

3x + y = 4

x + y = 0

61. The angle made by the tangent with the +

ve direction of X-axis to

 at  is ……….

A. 

x = et cos t, y = et sin t t =
π

4

π

4

https://dl.doubtnut.com/l/_D2G4w2tXF714
https://dl.doubtnut.com/l/_3d8pYGevaGc7


B. 

C. 0

D. 

Answer: B

Watch Video Solution

π

2

π

3

62. The equation of tangent to  at (0,

1) is ………..

A. x = 0

y = cos x

https://dl.doubtnut.com/l/_3d8pYGevaGc7
https://dl.doubtnut.com/l/_VrCS3viZvxnI


B. y = 0

C. x = 1

D. y = 1

Answer: D

Watch Video Solution

63. The equation of normal to y = sin x at

 is ……….

A. x = 1

( , 1)
π

2

https://dl.doubtnut.com/l/_VrCS3viZvxnI
https://dl.doubtnut.com/l/_L6HrAZZDqrcy


B. x = 0

C. 

D. 

Answer: D

Watch Video Solution

y =
π

2

x =
π

2

64. Find the points on the curve

 at which the tangents

are parallel to the X-axis.

x2 + y2 − 2x − 3 = 0

https://dl.doubtnut.com/l/_L6HrAZZDqrcy
https://dl.doubtnut.com/l/_DNYnl4klKl2m


A. 

B. 

C. 

D. (3, 0)

Answer: C

Watch Video Solution

(0, ± √3)

(2, ± √3)

(1, 2), (1, − 2)

65. The point on  where tangent makes

angle of measure  with the positive X-axis is

………..

y2 = x

π

4

https://dl.doubtnut.com/l/_DNYnl4klKl2m
https://dl.doubtnut.com/l/_OSG0eAKFgGWf


A. 

B. (2, 1)

C. (0, 0)

D. 

Answer: A

Watch Video Solution

( , )
1

4

1

2

( − 1, 1)

66. A cone with its height equal to the

diameter of the base is expanding in volume

https://dl.doubtnut.com/l/_OSG0eAKFgGWf
https://dl.doubtnut.com/l/_U6W0fdu6v56y


at the rate of . If the base has area 

 , the radius is increasing at the rate ……….

A. 0.0025 cm/sec

B. 0.25 cm/sec

C. 1 cm/sec

D. 4 cm/sec

Answer: A

Watch Video Solution

50cm3 /sec

1m2

https://dl.doubtnut.com/l/_U6W0fdu6v56y


67. The rate of increase of

 is twice the rate

of increase of x for x = ………..

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = x3 − 5x2 + 5x + 25

−3, −
1

3

3,
1

3

−3,
1

3

3, −
1

3

https://dl.doubtnut.com/l/_9eEF3EhHk4fS


68. The radius of the cone is increasing at the

rate of 4 cm/se. Its height is decreasing at the

rate of 3 cm/se. When its radius is 3 cm and

height is 4 cm. Find the rate of change of its

curved surface area.

A. 

B. 

C. 

D. 

Answer: C

30πcm2 /sec

10cm2 /sec

20πcm2 /sec

22πcm2 /sec

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


Watch Video Solution

69. The rate of change of surface area of a

sphere w.r.t. radius is ………..

A.  (diameter)

B.  (diameter)

C.  (radius)

D.  (radius)

Answer: D

8π

3π

4π

8π

https://dl.doubtnut.com/l/_LdKCxEFnLOfh
https://dl.doubtnut.com/l/_bnwVVHQ6KDbD


Watch Video Solution

70. The rate of change of volume of a cylinder

w.r.t. radius whose radius is equal to its height

is ……….

A. 4 (area of base)

B. 3 (area of base)

C. 2 (area of base)

D. (area of base)

Answer: B

https://dl.doubtnut.com/l/_bnwVVHQ6KDbD
https://dl.doubtnut.com/l/_PVYK4vZr4PAw


Watch Video Solution

71. , is …………

A. increasing on R

B. decreasing on R

C. increasing on 

D. increasing on 

Answer: B

Watch Video Solution

f(x) = tan− 1 x − x

R+

( − ∞, 0)

https://dl.doubtnut.com/l/_PVYK4vZr4PAw
https://dl.doubtnut.com/l/_yf2ig9TJ3K6I


72. 

 is

……….. 

A. increasing on R

B. decreasing on R

C. has a minimum at x = 1

D. has a maximum at x = 1

Answer: A

Watch Video Solution

f(x) = 2x − tan− 1 x − log∣
∣x + √1 + x2∣

∣

(x ∈ R)

https://dl.doubtnut.com/l/_o5nrjZ1mzEV6


73. If ……….., then 

is strictly increasing.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = x2 − kx + 20, [0, 3]

k < 0

0 < k < 1

1 < k < 2

2 < k < 3

https://dl.doubtnut.com/l/_vjL3x7dwYmOs
https://dl.doubtnut.com/l/_PcFSUnTHzx4X


74.  is increasing if

………..

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = |x − 1| + |x − 2|

x > 2

x < 1

x < 0

x < − 2

https://dl.doubtnut.com/l/_PcFSUnTHzx4X


75. The points on the curve , where

the normal to the curve makes equal

intercepts with the axes are ………..

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9y2 = x3

( − 4, − )
8

3

(4, ± )
8

3

( ± 4, )
8

3

(8, )
8

3

https://dl.doubtnut.com/l/_w0jxv1UPByhS


76.  touches , if m = ………..

A. 

B. 

C. 2

D. 

Answer: A

Watch Video Solution

y = mx + 4 y2 = 8x

1

2

−
1

2

−2

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


77. The measure of the angle between the

curves  and  at 

is ……….

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 2 sin2 x y = cos 2x x =
π

6

π

2

π

3

π

4

π

6

https://dl.doubtnut.com/l/_bltzpmfXz1y4


78. The normal to  passing through (1,

2) has equation ……….

A. 2x = y

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 = 4y

x + y − 3 = 0

2x + 3y − 8 = 0

x − y + 1 = 0

https://dl.doubtnut.com/l/_DmurMtMXXNPr
https://dl.doubtnut.com/l/_rMJ1texa2PvV


79. The local minimum value of

 is ………….

A. 12

B. 22

C. 

D. 2

Answer: A

Watch Video Solution

x2 + (x ≠ 0)
16

x

−12

https://dl.doubtnut.com/l/_rMJ1texa2PvV


80. The minimum value of 

is ……….

A. 1

B. 

C. 2

D. 

Answer: B

Watch Video Solution

secx, x ∈ [ , π]
2π

3

−2

π

https://dl.doubtnut.com/l/_16vqWEz0JSM1
https://dl.doubtnut.com/l/_paQ4888TQv5D


81. The maximum value of cosec x,

 is ………

A. 2

B. 

C. 

D. 

Answer: A

Watch Video Solution

x ∈ [ , ]
π

6

π

3

2

√3

π

6

π

3

https://dl.doubtnut.com/l/_paQ4888TQv5D


82.  has approximate value ………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(31)
1
5

2.1

2.01

2.0125

1.9875

https://dl.doubtnut.com/l/_eVu0lpG27Ngo


83.  has minimum value

………… 

A. 4

B. 2

C. 1

D. 

Answer: C

Watch Video Solution

f(x) = x2 + 4x + 5

(x ∈ R)

−1

https://dl.doubtnut.com/l/_8izBQO3WWdpj


Textbook Illustrations For Practice Work

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

circle per second with respect to its radius r

when r = 5 cm.

Watch Video Solution

2. The volume of a cube is increasing at a rate

of 9 cubic centimetres per second. How fast is

the surface area increasing when the length of

an edge is 10 centimeters ?

https://dl.doubtnut.com/l/_wpiYKPXNaoJZ
https://dl.doubtnut.com/l/_xFOl8P8cSdmq


View Text Solution

3. 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/_xFOl8P8cSdmq
https://dl.doubtnut.com/l/_iLZ8fwPkb0B6


4. 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

= 8 cm and y = 6 cm, �nd the rates of change of

(a) the [erimeter, and (b) the area of the

rectangle.

Watch Video Solution

5. The total cost C(x) in Rupees associated with

the production of x units of an item is given by

https://dl.doubtnut.com/l/_iLw5AV6MFLz3
https://dl.doubtnut.com/l/_y3vmSPFe2m4P


. Find

the marginal cost when 3 units are produced,

where by marginal cost we mean the

instantaneous rate of change of total cost at

ant level of output.

Watch Video Solution

C(x) = 0.005x3 − 0.02x2 + 30x + 5000

6. The total revenue in Rupees received from

the sale of x units of a product is given by

. The marginal

revenue, when x = 15 is ………

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

https://dl.doubtnut.com/l/_y3vmSPFe2m4P
https://dl.doubtnut.com/l/_0N2DX6xdsMmv


Watch Video Solution

7. Show that the function given by

 s increasing on R.

Watch Video Solution

f(x) = 7x − 3

8. Show that the function f given by

 is increasing

on R.

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈ R

https://dl.doubtnut.com/l/_0N2DX6xdsMmv
https://dl.doubtnut.com/l/_nyLPQWF1zreA
https://dl.doubtnut.com/l/_8UYQh6xw7sdv


9. Prove that the function given by f (x)=cos x 

(a) Decreasing in  

(b) Increasing in  and 

(c ) Neither increasing nor decreasing in

Watch Video Solution

(0, π)

(π, 2π)

(0, 2π)

10. Find the intervals in which the function f

given by  is f(x) = x2 − 4x + 6

https://dl.doubtnut.com/l/_Bp9JqqG9yHZf
https://dl.doubtnut.com/l/_FvACOMBKKZe9


(a) Increasing 

(b) Decreasing

Watch Video Solution

11. Find the intervals in which the function f

given by  is 

(a) Increasing 

(b) Decreasing.

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_FvACOMBKKZe9
https://dl.doubtnut.com/l/_IdAL9I1WEIYt


12. Find intervals in which the function given

by  is 

(a) Increasing 

(b) Decreasing.

Watch Video Solution

f(x) = sin 3x, x ∈ [0, ]
π

2

13. Find the intervals in which the function f

given by  is

Increasing or Decreasing.

Watch Video Solution

f(x) = sinx + cos x, 0 ≤ x ≤ 2π

https://dl.doubtnut.com/l/_xPWrhhZg3kby
https://dl.doubtnut.com/l/_2vS5IMpkHdej


14. Find the slope of the tangent to the curve

 at x = 2.

Watch Video Solution

y = x3 − x

15. Find the point at which the tangent to the

curve  has its slope .

Watch Video Solution

y = √4x − 3 − 1
2

3

https://dl.doubtnut.com/l/_2vS5IMpkHdej
https://dl.doubtnut.com/l/_l74igAhNGHVZ
https://dl.doubtnut.com/l/_J81N6bSTJOiC


16. Find the equation of all lines having slope 2

and being tangent to the curve

.

Watch Video Solution

y + = 0
2

x − 3

17. 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

4

y2

25

https://dl.doubtnut.com/l/_VjJo3g6I0Oyr
https://dl.doubtnut.com/l/_dydDxlracNAb


18. 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)

19. Find the equations of the tangent and

normal to the curve  at (1, 1).

Watch Video Solution

x + y = 2
2
3

2
3

https://dl.doubtnut.com/l/_dydDxlracNAb
https://dl.doubtnut.com/l/_dlToRjPBBcWD
https://dl.doubtnut.com/l/_xEIfHUxHlUBL
https://dl.doubtnut.com/l/_JZdYND6Qid76


20. Find the equation of tangent to the curve

given by  at a point

where .

Watch Video Solution

x = a sin3 t, y = b cos3 t

t =
π

2

21. Use di�erential to approximate .

Watch Video Solution

√36.6

22. Use di�erential to approximate .

Watch Video Solution

(25)
1
3

https://dl.doubtnut.com/l/_JZdYND6Qid76
https://dl.doubtnut.com/l/_vyJEkNvqm8XD
https://dl.doubtnut.com/l/_bgZKFQmyrRFO


23. Find the approximate value of ,

where .

Watch Video Solution

f(3.02)

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

24. 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/_bgZKFQmyrRFO
https://dl.doubtnut.com/l/_OHKFcAhHsXyp
https://dl.doubtnut.com/l/_Q23e8qrhIH2H
https://dl.doubtnut.com/l/_UYVPZUSsO6g5


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

with an error of 0.03m, then �nd the

approximte error in calculating its surface

area.

Watch Video Solution

26. 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/_UYVPZUSsO6g5
https://dl.doubtnut.com/l/_VjXRqZxSZhSI


27. Find the maximum and minimum values of

f, if any, of the function given by

.

Watch Video Solution

f(x) = |x|, x ∈ R

28. 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/_VjXRqZxSZhSI
https://dl.doubtnut.com/l/_W0U7J5iUwLgi
https://dl.doubtnut.com/l/_j4WWuCeBxNmF


29. Find all points of local maxima and local

minima of the function f given by

.

Watch Video Solution

f(x) = x3 − 3x + 3

30. 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/_DWkrC8G4QB1H
https://dl.doubtnut.com/l/_yWmhfWjD2nz4
https://dl.doubtnut.com/l/_Fhr9rCs2Ftyj


31. Find local minimum value of the function f

given by .

Watch Video Solution

f(x) = 3 + |x|, x ∈ R

32. Find local maximum and local minimum

values of the function f given by

.

Watch Video Solution

f(x) = 3x4 + 4x3 − 12x2 + 12

https://dl.doubtnut.com/l/_Fhr9rCs2Ftyj
https://dl.doubtnut.com/l/_9mcKprew6UpK


33. 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

34. Find two positive numbers whose sum is 15

and the sum of whose squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_vHy1TwJf1b90
https://dl.doubtnut.com/l/_ba0V7WeHpwjt


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

c) from the parabola , where 

.

Watch Video Solution

y = x2

≤ c ≤ 5
1

2

36. Let AP and BQ be two vertical poles at

points A and B respectively. If AP = 16 m, BQ =

22m and AB = 20 m, then �nd the distance of a

point R on AB from the point A such that

 is minimum.RP 2 + RQ2

https://dl.doubtnut.com/l/_cgj991V7xTSB
https://dl.doubtnut.com/l/_qNHoAV9ZpTL5


Watch Video Solution

37. If length of three sides of a trapezium

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

the area of the trapezium when it is maximum.

Watch Video Solution

38. Prove that the radius of the right circular

cylinder of greatest curved area which can be

inscribed in a given cone is half of that of the

cone.

https://dl.doubtnut.com/l/_qNHoAV9ZpTL5
https://dl.doubtnut.com/l/_uWlNASj9eWoR
https://dl.doubtnut.com/l/_bJ3syIlETArw


Watch Video Solution

39. Find the global maximum and minimum

values of the function f given by

.

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1, x ∈ [1, 5]

40. Find absolute maximum and minimum

values of a function f given by

f(x) = 12x − 6x , x ∈ [ − 1, 1]
4
3

1
3

https://dl.doubtnut.com/l/_bJ3syIlETArw
https://dl.doubtnut.com/l/_PD0WLFj2fvUs
https://dl.doubtnut.com/l/_XQw51tvvDqGo


Watch Video Solution

41. An Apache helicopter of enemy is �ying

along the curve given by . A solider,

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

42. A car starts from a point P at time t = 0

seconds and stops at point Q. The distance x,

https://dl.doubtnut.com/l/_XQw51tvvDqGo
https://dl.doubtnut.com/l/_SvEIdXhzlQfv
https://dl.doubtnut.com/l/_y2wo1u1dakPV


in metres, covered by it, in t seconds is given

by 

 

Find the time taken by it to reach Q and also

�nd distance between P and Q.

Watch Video Solution

x = t2(2 − )
t

3

43. 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 atan− 1(0.5)

https://dl.doubtnut.com/l/_y2wo1u1dakPV
https://dl.doubtnut.com/l/_bvLkTOXQ8Axy


constant rate of 5 cubic meter per hour. Find

the rate at which the level of the water is

rising at the instant when the depth of water

in the tank is 4 m.

Watch Video Solution

44. A man of height 2 metres walks at a

uniform speed of 5 km/h away from a lamp

post which is 6 metres high. Find the rate at

which the length of his shadow increases.

Watch Video Solution

https://dl.doubtnut.com/l/_bvLkTOXQ8Axy
https://dl.doubtnut.com/l/_azRk6rBPXklg


45. Find the equation of the normal to the

curve  which passes through the point

(1, 2).

Watch Video Solution

x2 = 4y

46. Find the equations of the tangent to the

curve  which is parallel to the

line .

Watch Video Solution

y = cos(x + y)

x + 2y = 0

https://dl.doubtnut.com/l/_azRk6rBPXklg
https://dl.doubtnut.com/l/_aTARVmKQUuEn
https://dl.doubtnut.com/l/_FeWQagpt2iaa


47. Find intervals in which the function given

by 

is (a) Increasing (b) Decreasing.

Watch Video Solution

f(x) = x4 − x3 − 3x2 + x + 11
3

10
4
5

36

5

48. Show that the function f given by

 is always

an increasing function in .

Watch Video Solution

f(x) = tan− 1(sinx + cos x), x > 0

(0, )
π

4

https://dl.doubtnut.com/l/_88d2QmIIPini
https://dl.doubtnut.com/l/_So7X5tjMf6Ix
https://dl.doubtnut.com/l/_q0AoKxnCgKMI


49. A circular disc of radius 3 cm is being

heated. Due to expansion, its radius increases

at the rate of 0.05 cm/s. Find the rate at which

its area is increasing when radius is 3.2 cm.

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

aluminimum and folding up the sides. Find the

volume of the largest such box.

https://dl.doubtnut.com/l/_q0AoKxnCgKMI
https://dl.doubtnut.com/l/_TuQUh0Zt1mFG


Solutions Of Ncert Exemplar Problems Short

Answer Type Questions

Watch Video Solution

51. Manufacturer can sell x items at a price of

rupees  each. The cost price of x

items is Rs. . Find the number of

items he should sell to earn maximum prodit.

Watch Video Solution

(5 − )
x

100

( + 500)
x

5

https://dl.doubtnut.com/l/_TuQUh0Zt1mFG
https://dl.doubtnut.com/l/_0rHlbrIuN1bn
https://dl.doubtnut.com/l/_RrhclyLqMI2b


1. A spherical ball of salt is dissolving in water

in such a manner that the rate of decrease of

the volume at any instant is propotional to

the surface. Prove that the radius is

decreasing at a constant rate. 

Hint for solution : Take volume V and curve

surface are S of spherical ball. Calculate by

taking .

Watch Video Solution

αS
dV

dt

https://dl.doubtnut.com/l/_RrhclyLqMI2b


2. If the area of a circle increases at a uniform

rate, then prove that perimeter varies

inversely as the radius.

Watch Video Solution

3. A kite is moving horizontally at a height of

151.5 meters. If the speed of kite is 10 m/s, how

fast is the string being let out , when the kite

is 250 m away from the boy who is �ying the

kite ? The height of boy is 1.5 m.

https://dl.doubtnut.com/l/_Tuerj5Kk70eL
https://dl.doubtnut.com/l/_55t9Jyj6tLpB


Watch Video Solution

4. Two men A and B start with velocities v at

the same time from the junction of two roads

inclined at  to each other. If they travel by

di�erent roads, �nd the rate at which they are

being seperated.

Watch Video Solution

45∘

5. Find an angle , where  which

increases twice as fast as its sine.

θ 0 < θ <
π

2

https://dl.doubtnut.com/l/_55t9Jyj6tLpB
https://dl.doubtnut.com/l/_VsJLHZlsp2PC
https://dl.doubtnut.com/l/_14PBmtC7JBto


Watch Video Solution

6. Find the approximate value of .

Watch Video Solution

(1.999)5

7. Find the approximate volume of metal in a

hollow spherical shell whose internal and

external radii are 3 cm and 3.0005 cm,

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_14PBmtC7JBto
https://dl.doubtnut.com/l/_Wgv8QUR1y6FY
https://dl.doubtnut.com/l/_LRlYYK0I6NDy


8. A man, 2m tall, walks at the rate of  m/s

towards a street light which is  m above

the ground. At what rate is the tip of his

shadow moving and at what rate is the length

of the shadow changing when he is 

from the base of the light ?

Watch Video Solution

1
2

3

5
1

3

3 m
1

3

9. A swimming pool is to be drained for

cleaning. If L represents the number of litres

https://dl.doubtnut.com/l/_LRlYYK0I6NDy
https://dl.doubtnut.com/l/_lejn4DUQKM9P
https://dl.doubtnut.com/l/_7VU2tZNYpmzV


of water in the pool t seconds after the pool

has been plugged o� to drain and

. How fast is the water

running out at the end of 5 seconds ? What is

the average rate at which the water �ows out

during the �rst 5 seconds ?

Watch Video Solution

L = 200(10 − t)2

10. The volume of a cube increases at a

consant rate. Prove that the increase in its

https://dl.doubtnut.com/l/_7VU2tZNYpmzV
https://dl.doubtnut.com/l/_30pkUG1xMHtO


surface area varies inversely as the length of

the side.

Watch Video Solution

11. x and y are the sides of two squares such

that . Find the rate of change of

the area of second square with respect to the

area of �rst square.

Watch Video Solution

y = x − x2

https://dl.doubtnut.com/l/_30pkUG1xMHtO
https://dl.doubtnut.com/l/_Q8GWm8cJVawS


12. Find the condition that the curves 

and 2xy = k intersect orthogonally.

Watch Video Solution

2x = y2

13. Show that the curves  and 

 touch each other.

Watch Video Solution

xy = a2

x2 + y2 = 2a2

https://dl.doubtnut.com/l/_wpvkJofTGmMq
https://dl.doubtnut.com/l/_9HMRPnunOwEP


14. Find the co-ordinates of the point on the

curve  at which tangent is

equally inclined to the axes.

Watch Video Solution

√x + √y = 4

15. Find the angle of intersection of the curves

 and .

Watch Video Solution

y = 4 − x2 y = x2

https://dl.doubtnut.com/l/_gI1UZ0MIWgBf
https://dl.doubtnut.com/l/_gNtW6GtJGEdq


16. Prove that the curves  and 

 touch each other at

the point (1, 2).

Watch Video Solution

y2 = 4x

x2 + y2 − 6x + 1 = 0

17. Find the equation of the normal lines to

the curve  which are parallel to

the line .

Watch Video Solution

3x2 − y2 = 8

x + 3y = 4

https://dl.doubtnut.com/l/_pfAXmU2yT3dy
https://dl.doubtnut.com/l/_G0SLlpCDXl59
https://dl.doubtnut.com/l/_IUrTBvKwCqbI


18. At what points on the curve

, the tangents are

parallel to the Y-axis ?

Watch Video Solution

x2 + y2 − 2x − 4y + 1 = 0

19. Show that a point at which the line

 touches to the curve 

lies on Y-axis.

Watch Video Solution

+ = 1
x

a

y

b
y = be− x

a

https://dl.doubtnut.com/l/_IUrTBvKwCqbI
https://dl.doubtnut.com/l/_krkR7hBhKqNx
https://dl.doubtnut.com/l/_eaIRNSlPsEZ5


20. Show that

is increasing in R.

Watch Video Solution

f(x) = 2x + cot − 1 x + log(√1 + x2 − x)

21. Show that for

 is

decreasing in R.

Watch Video Solution

a ≥ 1, f(x) = √3 sinx − cos x − 2ax + b

https://dl.doubtnut.com/l/_eaIRNSlPsEZ5
https://dl.doubtnut.com/l/_DCStjYEP4chM


22. Show that  is

an increasing function in .

Watch Video Solution

f(x) = tan− 1(sinx + cos x)

(0, )
π

4

23. At what point, the slope of the curve

 is maximum ?

Also �nd the maximum slope.

Watch Video Solution

y = − x3 + 3x2 + 9x − 27

https://dl.doubtnut.com/l/_YjH8vtwia5sm
https://dl.doubtnut.com/l/_kMpDMqlAyBfI


Solutions Of Ncert Exemplar Problems Long

Answer Type Questions

24. Prove that  has

maximum value at 

Watch Video Solution

f(x) = sinx + 3 cos x
1
2

x =
π

6

1. If the sum of the lengths of the hypotenuse

and a side of a right angled triangle is given,

show that the area of the triangle is maximum

when the angle between them is .
π

3

https://dl.doubtnut.com/l/_0gPU6xf46356
https://dl.doubtnut.com/l/_qsMorSvLZO99


View Text Solution

2. Find the points of local maxima, local

minima and the points of in�ection of the

function . Also

�nd the corresponding local maximum and

local minimum values.

Watch Video Solution

f(x) = x5 − 5x4 + 5x3 − 1

https://dl.doubtnut.com/l/_qsMorSvLZO99
https://dl.doubtnut.com/l/_NtOHPLgqfLoC


3. A telephone company in a town has 500

subscribers on its list and collects �xed

charges of Rs. 300/- per subscriber per year.

The company proposes to increase the annual

subscription and it is beloeved that for every

increase of Rs. 1/- one subscriber will

discontinue the service. Find what increase will

bring maximum pro�t ?

Watch Video Solution

https://dl.doubtnut.com/l/_Qpagi7yLWHSi


4. 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

5. An open box with square base is to be made

of a given quantity of card board of area .

Show that the maximum volume of the box is

 cubic units.

Watch Video Solution

c2

c3

6√3

https://dl.doubtnut.com/l/_xTftPgwHfNVb
https://dl.doubtnut.com/l/_axZQnl1tz6GE


6. Find the dimensions of the rectangle of

perimeter 36 cm which will sweep out a

volume as large as possible, when revolved

about one of its sides. Also �nd the maximum

volume.

Watch Video Solution

7. If the sum of the surface areas of cube and a

sphere is constant, what is the ratio of an

edge of the cube to the diameter of the

https://dl.doubtnut.com/l/_axZQnl1tz6GE
https://dl.doubtnut.com/l/_ej7l77fHjHLd
https://dl.doubtnut.com/l/_x7UBKvXha3f8


sphere, when the sum of their volumes is

minimum ?

Watch Video Solution

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

point on the circle. Show that the area of

 is maximum, when it is isosceles.

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_x7UBKvXha3f8
https://dl.doubtnut.com/l/_tjiyJcA524ej


9. A metal box with a square base and vertical

sides is to contain . The materical for

the top and bottom costs Rs.  and the

material for the sides costs Rs. . Find

the least cost of the box.

Watch Video Solution

1024cm3

5/cm2

2.50/cm2

10. The sum of the surface areas of a

rectangular parallelopiped with sides x, 2x and

 and a sphere is given to be constant. Prove
x

3

https://dl.doubtnut.com/l/_fXOJVyZwfchv
https://dl.doubtnut.com/l/_gapaxfa7mAxf


Solutions Of Ncert Exemplar Problems Objective

Type Type Questions

that the sum of their volumes is minimum, if x

is equal to three times the radius of the

sphere. Also �nd the minimum value of the

sum of their volumes.

View Text Solution

1. The sides of an equilateral triangle are

increasing at the rate of 2cm/sec. The rate at

https://dl.doubtnut.com/l/_gapaxfa7mAxf
https://dl.doubtnut.com/l/_vvF7f1NWFhEF


which the area increases, when side is 10 cm is

………..

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10cm2 /s

√3cm2 /s

10√3cm2 /s

cm2 /s
10

3

https://dl.doubtnut.com/l/_vvF7f1NWFhEF


2. A ladder, 5 meter long, standing on a

horizontal �oor, leans against a vertical wall. If

the top of the ladder slides downwards at the

rate of 10 cm/sec, then the rate at which the

angle between the �oor and the ladder is

decreasing when lower end of ladder is 2

metres from the wall is ............

A.  radian/sec.

B.  radian/sec.

C. 20 radian/sec.

1

10

1

20

https://dl.doubtnut.com/l/_erYARHniBbd2


D. 10 radian/sec.

Answer: B

Watch Video Solution

3. At point (0, 0) the curve  has …………

A. a vertical tangent (parallel to Y = axis)

B. a horizontal tangent (parallel to X-axis)

C. an oblique tangent

D. no tangent

y = x
1
5

https://dl.doubtnut.com/l/_erYARHniBbd2
https://dl.doubtnut.com/l/_j4w8TmcusBK3


Answer: A

Watch Video Solution

4. The equation of normal to the curve

 which is parallel to the line 

 is ………..

A. 

B. 

C. 

D. 

3x2 − y2 = 8

x + 3y = 8

3x − y = 8

3x + y + 8 = 0

x + 3y ± 8 = 0

x + 3y = 0

https://dl.doubtnut.com/l/_j4w8TmcusBK3
https://dl.doubtnut.com/l/_9F7awRu1UuAD


Answer: C

Watch Video Solution

5. If the curve  and , cuts

orthogonall at (1, 1), then the value of a is ……….

A. 1

B. 0

C. 

D. 6

ay + x2 = 7 x3 = y

−6

https://dl.doubtnut.com/l/_9F7awRu1UuAD
https://dl.doubtnut.com/l/_nP3Insees1zQ


Answer: D

Watch Video Solution

6. If  and if x change from 2 to

1.99, what is the change in y ……….

A. 

B. 

C. 

D. 

y = x4 − 10

0.32

0.032

5.68

5.968

https://dl.doubtnut.com/l/_nP3Insees1zQ
https://dl.doubtnut.com/l/_7jfFFTajyO4I


Answer: A

Watch Video Solution

7. The equation of tangent to the curve

, where it crosses X-axis is

………….

A. 

B. 

C. 

D. 

y(1 + x2) = 2 − x

x + 5y = 2

x − 5y = 2

5x − y = 2

5x + y = 2

https://dl.doubtnut.com/l/_7jfFFTajyO4I
https://dl.doubtnut.com/l/_f36sM8Rsfykw


Answer: A

Watch Video Solution

8. The points at which the tangents to the

curve  are parallel to X-axis

are :

A. 

B. 

C. 

D. 

y = x3 − 12x + 18

(2, − 2), ( − 2, − 34)

(2, 34), ( − 2, 0)

(0, 34), ( − 2, 0)

(2, 2), ( − 2, 34)

https://dl.doubtnut.com/l/_f36sM8Rsfykw
https://dl.doubtnut.com/l/_HcaNuhriyR7N


Answer: D

Watch Video Solution

9. The tangent to the curve  at the

point (0, 1) meets X-axis at :

A. 

B. 

C. (2, 0)

D. 

y = e2x

( − 1, 0)

( − , 0)
1

2

( − 2, 0)

https://dl.doubtnut.com/l/_HcaNuhriyR7N
https://dl.doubtnut.com/l/_rujmncEyNG7r


Answer: B

Watch Video Solution

10. The slope of tangent to the curve

 at the

point  is …………..

A. 

B. 

C. 

D. 

x = t2 + 3t − 8, y = 2t2 − 2t − 5

(2, − 1)

22

7

6

7

−
6

7

−6

https://dl.doubtnut.com/l/_rujmncEyNG7r
https://dl.doubtnut.com/l/_1FpySDSw1x6f


Answer: B

Watch Video Solution

11. The two curve  and 

 intersect at an angle of

…………….

A. 

B. 

C. 

D. 

x3 − 3xy2 + 2 = 0

3x2y − y3 − 2 = 0

π

4

π

3

π

2

π

3

https://dl.doubtnut.com/l/_1FpySDSw1x6f
https://dl.doubtnut.com/l/_GbfTfQYotCMX


Answer: C

Watch Video Solution

12. The interval on which the function

 is decreasing is

:

A. 

B. 

C. 

D. 

f(x) = 2x3 + 9x2 + 12x − 1

[ − 1, ∞]

[ − 2, − 1]

( − ∞, − 2]

[ − 1, 1]

https://dl.doubtnut.com/l/_GbfTfQYotCMX
https://dl.doubtnut.com/l/_3HwZxqK7zTNB


Answer: B

Watch Video Solution

13. Let the f : R  R be de�ned by 

, then f …………….

A. has a minimum at 

B. has a maximum, at x = 0

C. is a decreasing function

D. is an increasing function

→

f(x) = 2x + cos x

x = π

https://dl.doubtnut.com/l/_3HwZxqK7zTNB
https://dl.doubtnut.com/l/_YAK6vgUfLvt2


Answer: D

Watch Video Solution

14.  decreases for the values of

x given by …………..

A. 

B. 

C. 

D. 

y = x(x − 3)2

1 < x < 3

x < 0

x > 0

0 < x <
3

2

https://dl.doubtnut.com/l/_YAK6vgUfLvt2
https://dl.doubtnut.com/l/_t9xq6Qk8qXfv


Answer: A

Watch Video Solution

15. The function

 is

strictly …………

A. increasing in 

B. decreasing in 

C. decreasing in 

D. decreasing in 

f(x) = 4 sin3 x − 6 sin2 x + 12 sinx + 100

(π, )
3π

2

( , π)
π

2

[ − , π]
π

2

[0, ]
π

2

https://dl.doubtnut.com/l/_t9xq6Qk8qXfv
https://dl.doubtnut.com/l/_MW1VQWPZdWc3


Answer: B

Watch Video Solution

16. Which of the following functions is

decreasing on .

A. sin (2x)

B. tan x

C. cos x

D. cos (3x)

(0, )
π

2

https://dl.doubtnut.com/l/_MW1VQWPZdWc3
https://dl.doubtnut.com/l/_0oJErSz3pyz8


Answer: C

Watch Video Solution

17. The function f (x) = tan  ………..

A. always increases

B. always decreases

C. never increases

D. sometimes increases and sometimes

decreases

x − x

https://dl.doubtnut.com/l/_0oJErSz3pyz8
https://dl.doubtnut.com/l/_nLEGybdBwIK3


Answer: A

Watch Video Solution

18. If x is real, the minimum value of

 is …………. (Where )

A. 

B. 0

C. 1

D. 2

x2 − 8x + 17 x ∈ R

−1

https://dl.doubtnut.com/l/_nLEGybdBwIK3
https://dl.doubtnut.com/l/_DjNWX35tdFzE


Answer: C

Watch Video Solution

19. The smallest value of the polynomial

 in [0, 9] is …………..

A. 126

B. 0

C. 135

D. 160

x3 − 18x2 + 96x

https://dl.doubtnut.com/l/_DjNWX35tdFzE
https://dl.doubtnut.com/l/_fHec06hvlUvv


Answer: B

Watch Video Solution

20. The function 

, has …………

A. two points of local maximum

B. two points of local minimum

C. one maxima and one minima

D. no maxima or minima

f(x) = 2x3 − 3x2 − 12x + 4

https://dl.doubtnut.com/l/_fHec06hvlUvv
https://dl.doubtnut.com/l/_mwmxWkmlydOi


Answer: C

Watch Video Solution

21. The maximum value of sin x.cos x is ………….

A. 

B. 

C. 

D. 

Answer: B

1

4

1

2

√2

2√2

https://dl.doubtnut.com/l/_mwmxWkmlydOi
https://dl.doubtnut.com/l/_ZFEfdMwpcUxT


Watch Video Solution

22. At  is

……………

A. maximum

B. minimum

C. Zero

D. neither maximum nor minimum

Answer: D

x = , f(x) = 2 sin 3x + 3 cos(3x)
5π

6

https://dl.doubtnut.com/l/_ZFEfdMwpcUxT
https://dl.doubtnut.com/l/_CG4EwUysHMH3


Watch Video Solution

23. Maximum slope of the curve

 is ………….

A. 0

B. 12

C. 16

D. 32

Answer: B

Watch Video Solution

y = − x3 + 3x2 + 9x − 27

https://dl.doubtnut.com/l/_CG4EwUysHMH3
https://dl.doubtnut.com/l/_14fvQWTNOQmi


24.  has a stationary point at ……………

A. x = e

B. 

C. x = 1

D. 

Answer: B

Watch Video Solution

f(x) = xx

x =
1

e

x = √e

https://dl.doubtnut.com/l/_14fvQWTNOQmi
https://dl.doubtnut.com/l/_dVbdXRulfoPX
https://dl.doubtnut.com/l/_UWKOjuVJGndS


25. The maximum value of  is

…………

A. e

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = ( )
x1

x

ee

e
1
e

( )
1

e

1
e

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


Solutions Of Ncert Exemplar Problems Fillers

1. The curves  and 

 touch each other at the

point …………..

Watch Video Solution

y = 4x2 + 2x − 5

y = x3 − x + 13

2. The equation of normal to the curve y = tan

x at (0, 0) is …………… .

Watch Video Solution

https://dl.doubtnut.com/l/_bEUEWcnbM9mz
https://dl.doubtnut.com/l/_PLmtXGJ2lHLy


3. The values of a for which the function

 increases on R are

…………..

Watch Video Solution

f(x) = sinx − ax + b

4. The function ,

decreases in the interval …………. .

Watch Video Solution

f(x) = , x > 0
2x2 − 1

x4

https://dl.doubtnut.com/l/_1xJ0TGSFIeKK
https://dl.doubtnut.com/l/_eJY0MFuqG613


Practice Paper 6 Section A

5. The least value of the function

 is …………… (Where 

)

Watch Video Solution

f(x) = ax +
b

x

a > 0, b > 0, c > 0

1. A particle covers distance S in time t is given

by . When the

acceleration is 0, the velocity is …………

S = t3 − 6t2 + 6t + 8

https://dl.doubtnut.com/l/_8DsDQGNv8KKk
https://dl.doubtnut.com/l/_vFP39H3xZv7o


A. 5 cm/sec

B. 2 cm/sec

C. 6 cm/sec

D.  cm/sec

Answer: D

Watch Video Solution

−6

2. Local maximum value of

 is ………..f(x) = x + x ≠ 0
1

x

https://dl.doubtnut.com/l/_vFP39H3xZv7o
https://dl.doubtnut.com/l/_05txLB3lL8U7


A. 2

B. 

C. 4

D. 

Answer: A

Watch Video Solution

−2

−4

3. If a line y = x touches the curve

 at (1, 1) then ………..y = x2 + bx + c

https://dl.doubtnut.com/l/_05txLB3lL8U7
https://dl.doubtnut.com/l/_spbGe5Ur5Wor


A. b= 1, c = 2

B. 

C. b = 1, c = 1

D. b = 0, c = 1

Answer: B

Watch Video Solution

b = − 1, c = 1

4. Rate of increase in surface area of a sphere

w.r.t radius is ……….

https://dl.doubtnut.com/l/_spbGe5Ur5Wor
https://dl.doubtnut.com/l/_XEYwyHlmuw9J


A.  (diameter)

B.  (diameter)

C.  (diameter)

D.  (radius)

Answer: D

Watch Video Solution

8π

3π

4π

8π

5. If ……….., then  is

strictly increasing.

f(x) = x2 − kx + 20, [0, 3]

https://dl.doubtnut.com/l/_XEYwyHlmuw9J
https://dl.doubtnut.com/l/_FNV0K63nzPyY


Practice Paper 6 Section B

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k < 0

0 < k < 1

1 < k < 2

2 < k < 3

https://dl.doubtnut.com/l/_FNV0K63nzPyY


1. 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

2. Find approminate value of .

Watch Video Solution

(255)
1
4

https://dl.doubtnut.com/l/_mGKyz3F3UUCZ
https://dl.doubtnut.com/l/_4du8QZyXANvt


Practice Paper 6 Section C

3. Find maximum value of

 in [1, 3].

Watch Video Solution

y = 2x3 − 24x + 107

4. Radius of an air bubble increases at the rate

of  cm/sec. At what rate volume at bubble

increases when radius is 1 cm.

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_vYIgaogF1Nw6
https://dl.doubtnut.com/l/_vQ5dQcXgJiJl


1. Show that of all rectangles inscribed in a

given �xed circle, the square has the maximum

area.

Watch Video Solution

2. Find local maximum and minimum value of

.

Watch Video Solution

f(x) = sin4 x + cos4 x, x ∈ [0, ]
π

2

https://dl.doubtnut.com/l/_cBPSSqGNhckw
https://dl.doubtnut.com/l/_SJzgDLQSW2Wy
https://dl.doubtnut.com/l/_ECmOXdiC88JJ


3. Obtain equation of tangent and normal at

point (1, 1) to the curve .

Watch Video Solution

x + y = 2
2
3

2
3

4. Find intervals in which the function given by

 is

(a) Increasing (b) Decreasing.

Watch Video Solution

f(x) = x4 − x3 − 3x2 + x + 11
3

10
4
5

36

5

https://dl.doubtnut.com/l/_ECmOXdiC88JJ
https://dl.doubtnut.com/l/_DRn9MAEf56Ox


Practice Paper 6 Section D

5. Equation of the motion of the particle is

, where S is in mets and t is

in seconds. 

(i) Find the instantaneous velocity when t = 2. 

(ii) When particle is at rest ? 

(iii) Find distance travelled by particle in �rst 5

second.

Watch Video Solution

S = t3 − 6t2 + 9t

https://dl.doubtnut.com/l/_RPlOfp740gbx
https://dl.doubtnut.com/l/_yqiMuvFX9yTG


1. If the length of three sides of a trapezium

other than base are equal to 10 cm. Than �nd

the area of trapezium when it is maximum.

Watch Video Solution

2. Find point on  nearest to origin.

Watch Video Solution

y = 2x − 3

https://dl.doubtnut.com/l/_yqiMuvFX9yTG
https://dl.doubtnut.com/l/_xLPUeyvwdkRx

