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MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

APPLICATIONS OF DERIVATIVES

ILLUSTRATIVE EXAMPLES

1. A particle moves along the curve z% = 2y. At
what point, ordinate increases at the same rate

as abscissa increases ?

[ |


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PlBjD4jnySm4

| @ Watch Video Solution

2. The side of an equilateral triangle is
increasing at the rate of 2 cm/s. At what rate is
its area increasing when the side of the triangle

is 20 cm?

° Watch Video Solution

3. The length x of a rectangle is decreasing at
the rate of 3 cm/minute and the width vy is

increasing at the rate of 2cm/minute. When


https://dl.doubtnut.com/l/_PlBjD4jnySm4
https://dl.doubtnut.com/l/_YiIBn2UtsapX
https://dl.doubtnut.com/l/_n3K7uiPxRQ3l

x = 10cm and y = 6cm, find the rates of change
of (a) the perimeter and (b) the area of the

rectangle.

o Watch Video Solution

4. The volume of a sphere is increasing at the
rate of 3 cubic centimeter per second. Find the
rate of increase of its surface area, when the

radius is 2 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_n3K7uiPxRQ3l
https://dl.doubtnut.com/l/_OorEgNl2sfUJ
https://dl.doubtnut.com/l/_wUjPYUFwI5Ex

5. For the curve y = 5x — 223 | if T increases at
the rate of 2 units/sec, then how fast is the

slope of the curve changing when z = 37

o Watch Video Solution

6. A water tank has the shape of an inverted
right - circular cone with its axis vertical and

vertex lower most. Its semi - vertical angle is

1
tan_1<§). Water is poured into it at a

constant rate of 5 cubic meter per minute. Find

the rate at which the level of the water is rising


https://dl.doubtnut.com/l/_wUjPYUFwI5Ex
https://dl.doubtnut.com/l/_x8HGJVkoa01w

at the instant when the depth of water in the

tank is 10 m.

° Watch Video Solution

7. Water is leaking from a conical funnel at the

3
rate of 502. If the radius of the base of the

sec
funnel is 5 cm and its altitude is 10 cm, find the

rate at which the water level is dropping when it

is 2.5 cm from the top.

o Watch Video Solution



https://dl.doubtnut.com/l/_x8HGJVkoa01w
https://dl.doubtnut.com/l/_5ZFEeb3z92fa
https://dl.doubtnut.com/l/_l0g0AA7I9cTW

8. Astone is dropped into a quiet lake and waves
move in circles at a speed of 4cm per second. At
the instant, when the radius of the circular wave
is 10 cm, how fast is the enclosed area

increasing?

o Watch Video Solution

9. A man of 2 metres height walks at a uniform
speed of 6 km/hr away from a lamp post of 6
metres high. Find the rate at which the length of

his shadow increases.



https://dl.doubtnut.com/l/_l0g0AA7I9cTW
https://dl.doubtnut.com/l/_aqf9H00OBzdv
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10. A man is moving away from a tower 41.6 m
high at the rate of 2 m/sec. Find the rate at
which the angle of elevation of the top of tower
is changing, when he is at a distance of 30m
from the foot of the tower. Assume that the eye

level of the man is 1.6m from the ground.

° Watch Video Solution



https://dl.doubtnut.com/l/_aqf9H00OBzdv
https://dl.doubtnut.com/l/_F98YZEzEHI7F

11. The amount of pollution content added in air
in a city due to x — dtesel vehicles is given by
P(z) = 0.005z> + 0. 02z% 4+ 30z. Find the
arginal increase in pollution content when 3
diesel vehicles are added and write which value

is indicated in the above question.

° Watch Video Solution

12. The money to be spend for the welfare of the
employees of a firm is proportional to the rate

of change of its total revenue (Marginal


https://dl.doubtnut.com/l/_z0zoZEaLyqwy
https://dl.doubtnut.com/l/_HE3xz0VzHBnt

revenue). If the total revenue (in rupees)
received from the sale of x units of a product is
given by R(z) =3z>+ 36z +5, find the
marginal revenue, when £ = 5, and write which

value does the question indicate.

O Watch Video Solution

13. Using differentials, find the approximate

value of /26

° Watch Video Solution



https://dl.doubtnut.com/l/_HE3xz0VzHBnt
https://dl.doubtnut.com/l/_vMJpVN6jaJYF
https://dl.doubtnut.com/l/_j35YSfOvExG0

14. Using differentials, find the approximate

value of /0.026, upto three places of decimals.

o Watch Video Solution

15. Find the approximate change in the volume V
of a cube of side x metres caused by increasing

the side by 1%.

° Watch Video Solution



https://dl.doubtnut.com/l/_j35YSfOvExG0
https://dl.doubtnut.com/l/_gsyg0L4ME6U9

16. If the radius of a sphere is measured as 9 m
with an error of 0.03 m, then find the

approximate error in calculating its surface area.

° Watch Video Solution

17. If y = * 4+ 10 and x change from 2 to 1.99,

find the approximate change in y.

° Watch Video Solution



https://dl.doubtnut.com/l/_ql7MO485WB7T
https://dl.doubtnut.com/l/_R3v04LS3H7GD

18. Find the approximate value of log,(9 - 01)

given log, 3 = 1 - 0986

° Watch Video Solution

19. Using differentials find the approximate value
of tan46°, if it is being given that 1° = 0. 01745

radians.

° Watch Video Solution



https://dl.doubtnut.com/l/_MimTh7pwUvfw
https://dl.doubtnut.com/l/_zMNpoMMW2OLB

20. If in a triangle ABC' , the side ¢ and the
angle C remain constant, while the remaining

elements are changed slightly, using

da db
diff tials show that —— =0
ITerentials show tha csA+cosB

o Watch Video Solution

21. The time t of a complete oscillation of a

simple pendulum of length [ is given by the

/1
equation T' = 2m, | — where g is constant. What
g

is the percentage error in T' when [ is increased

by 1%?


https://dl.doubtnut.com/l/_Dnwgkr4ClkWA
https://dl.doubtnut.com/l/_LeLyizHZ9WN6

o Watch Video Solution

22. Find the maximum and minimum values, if
any of the function given by :
() f(z) = 2*,2 € R

(i) f(x) = |z|,z € R.

° Watch Video Solution

23. Find the maximum and minimum value, if any,
of the following function without using

derivatives:


https://dl.doubtnut.com/l/_LeLyizHZ9WN6
https://dl.doubtnut.com/l/_jZgU4AaAncHs
https://dl.doubtnut.com/l/_NxwCvISSOuay

(i) f(z) = (22 —1)* + 3
(i) f(z) = 162> — 16z + 28
(i) f(z) = — |z +1] +3
(iv) f(x) = sin2z + 5

(v) f(z) = sin(sinzx).

0 Watch Video Solution

24. Determine the absolute maximum and
absolute minimum values of each of the
following in the stated domains :
: 1, 3
y=—=2+5z+—, —6<a< —2

2 2
Gi) f(z) = (z + 1)?/3,0 < z < 8.


https://dl.doubtnut.com/l/_NxwCvISSOuay
https://dl.doubtnut.com/l/_U79rLAS7JrSK

o View Text Solution

25. Calculate the absolute maximum and

absolute minimum value of the function

+1
f(w):x—,ogwgz.
z? 4+ 1

° Watch Video Solution

26. Find the absolute maximum and the absolute
minimum value of the function given by :

f(z) = sin®z — cosz, z € [0, 7.

| o Wiakll. \NNdaa CAliiktiam



https://dl.doubtnut.com/l/_U79rLAS7JrSK
https://dl.doubtnut.com/l/_pzMFmPrjQbhC
https://dl.doubtnut.com/l/_c7F5CNE1pSEY
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27. Find the points of local maxima or local
minima, if any, of the following function, using
the first derivative test. Also, find the local

maximum or local minimum values, as the case

may be: f(z) = (z — 1)(z + 2)°

o Watch Video Solution

28. Find the points of local mixima and local

minima, if any, of the following function :

: 1 T
f(z) = sinz + EcosQw:O <z <5


https://dl.doubtnut.com/l/_c7F5CNE1pSEY
https://dl.doubtnut.com/l/_IzlBF64DYB0V
https://dl.doubtnut.com/l/_nrqgP2bWlzyv

° View Text Solution

29. Find all the points of local maxima and local

minima of the function f given by

f(z) = 2z — 62% + 62 + 5.

° Watch Video Solution

Frequently Asked Questions

1. Without using the derivative show that the

function f(x) = 7x — 3 is strictly increasing


https://dl.doubtnut.com/l/_nrqgP2bWlzyv
https://dl.doubtnut.com/l/_9wnCJ95vtjst
https://dl.doubtnut.com/l/_LwEggIxwteZc

function on R..

o Watch Video Solution

2. Show that the
f(z) = 4x® — 182* + 2727 is

increasing on .

function

always

° Watch Video Solution

3. Find the intervals in which the function

£\ (x) =\x"—\ 12x2 4\ 36x+ 17\ is (a)


https://dl.doubtnut.com/l/_LwEggIxwteZc
https://dl.doubtnut.com/l/_LObXNH6bdBey
https://dl.doubtnut.com/l/_VK0lBrvR1JlB

increasing, (b) decreasing.

o Watch Video Solution

4. Find the intervals in which the function

1134

flz) = —x® — bz’ +24x +12 is  (a)

strictly increasing (b) strictly decreasing

o Watch Video Solution

s
5. Separate the interval [0, 5} into sub

intervals in which function


https://dl.doubtnut.com/l/_VK0lBrvR1JlB
https://dl.doubtnut.com/l/_jxrZFeXYc37b
https://dl.doubtnut.com/l/_PJRBoncCdIlj

f(z) = sin*(z) + cos*(z) is strictly increasing

or decreasing.

° Watch Video Solution

6. Find the intervals in
f(z) = sin3z—cos3z,0 < 0 < m, s

increasing or decreasing.

which

strictly

o Watch Video Solution



https://dl.doubtnut.com/l/_PJRBoncCdIlj
https://dl.doubtnut.com/l/_z9FT7QZWfror

7. Find the values of 'x for which
f(x) =2, ¢ >0 is strictly increasing or

decreasing.

° Watch Video Solution

8. If a, b, c are real numbers, then find the

intervals in which :

z + a? ab ac
flz) =] ab =x+b b is  strictly
ac bc x + 2

increasing or decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_0atiZDyg3jKJ
https://dl.doubtnut.com/l/_B34nSlp6g5m8

0. Prove that

<log(l+z) <z for z >0

(1-=)

o Watch Video Solution

10. The point at which the tangent to the curve

2
y = v/4x — 3 — 10 has slope 3 is

o Watch Video Solution



https://dl.doubtnut.com/l/_B34nSlp6g5m8
https://dl.doubtnut.com/l/_MG3IYHRnVkjH
https://dl.doubtnut.com/l/_oAqMD83y5XN7

11. Find the equation of all lines having slope 2

2
and being tangent to the curve y + ~ 3~ 0.

° Watch Video Solution

12. Find the equation of the tangent to the curve

x— 7 : :
y = at the point where it cuts
(z — 2(z — 3)

the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_cNimM3S31vW8
https://dl.doubtnut.com/l/_nSM9Jjq4MEXR

13. Find the equations of the tangent and the
normal to the curve 16z + 9y? = 145 at the

point (x1, y;), wherex; = 2andy; > 0

° Watch Video Solution

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

¢ = asin®fandy = acos®*f at § = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_L7sST1dohCyn
https://dl.doubtnut.com/l/_ee0xp9zhqMuR

15. Find the equations of tangent to the curve

wzl—cose,yze—sineatOZ%

° Watch Video Solution

16. Find the equation of the tangent to the curve
z? + 3y = 3, which is parallel to the line

y—4r+5=0

° Watch Video Solution



https://dl.doubtnut.com/l/_rIZ0omUbpDzJ
https://dl.doubtnut.com/l/_cvjKUFDEntmz

17. Determine the points on the curve

z? +y> =13, where the tangents are

perpendicular to the line 3z — 2y = 0.

° Watch Video Solution

18. Show that the equation of normal at any
point t on the curve & = 3cost — cos®t and
y = 3sint — sin® ¢ Is

4(y cos® t — & sin® t) = 3 sin4t.

° Watch Video Solution



https://dl.doubtnut.com/l/_aVwFntYcghem
https://dl.doubtnut.com/l/_nIByLBAylXrK

19. Find the value of n € N such that the curve

(%) -+ (%) = 2 touches the straight line

% + % = 2 at the point (a, b)-

° Watch Video Solution

20. At what point will be tangents to the curve
y = 2z> — 1522 + 36z — 21 by parallel to
x=axis? Also, find the equations of the tangents

to the curve at these points.

° Watch Video Solution



https://dl.doubtnut.com/l/_XiUcBnroWOKD
https://dl.doubtnut.com/l/_on7x9EarvnSH

21. Show that the curves

zy = a’andz® + y* = 2a” touch each other

o Watch Video Solution

22. Find the angle of intersection of the
following curves: Ty = 6andz’y = 12

y? = dzandz? = 4y

° Watch Video Solution



https://dl.doubtnut.com/l/_RHhaPqNsAClO
https://dl.doubtnut.com/l/_xLBKCa7FB2OI

23. If the curve
2 2 y 2 y 2 .
ar®+by°=1and a’'z° + b’y =1 intersect

orthogonally, then

° Watch Video Solution

24. Find the values of =z« for which
f(z) = [z(x — 2)]® is an increasing unction.
Also, find the points on the curve, where the

tangent is parallel to x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_Pp1UlWDuPm5U
https://dl.doubtnut.com/l/_fPLT1CPuvMVy

25. Find two positive number whose sum is 24

and their sum of square is minimum.

O Watch Video Solution

26. Show that all the rectangles with a given

perimeter, the square has the largest area.

° Watch Video Solution

27. Show that the rectangle of maximum

perimeter which can be inscribed in a circle of


https://dl.doubtnut.com/l/_bF2DV5CE60bB
https://dl.doubtnut.com/l/_wqSsL9TZkXC9
https://dl.doubtnut.com/l/_bWheiH5BISXk

radius a is a square of side 1/2a .

° Watch Video Solution

28. Show that the triangle of maximum area that
can be inscribed in a given circle is an equilateral

triangle.

° Watch Video Solution

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

made out of a given iron sheet of area 27 sq. m.


https://dl.doubtnut.com/l/_bWheiH5BISXk
https://dl.doubtnut.com/l/_zxwqb8Lv4jvR
https://dl.doubtnut.com/l/_YMz47Fn1ZJGh

Show that the maximum volume of the box is

13.5 cu.cm.

° View Text Solution

30. 40. A given quantity of metal is to be cast
into a half cylinder with a rectangular base and
semicircular ends. Show that in order that the
total surface area may be minimum, the ratio of
the length of the cylinder to the diameter of its

semi-circular ends is w (

° Watch Video Solution



https://dl.doubtnut.com/l/_YMz47Fn1ZJGh
https://dl.doubtnut.com/l/_7ZUGxxCiiuP9

31. A window has the shape of a rectangle
surmounted by an equilateral triangle. If the
perimeter of the window is 12 m, find the
dimensions of the rectangle that will produce

the largest area of the window.

° Watch Video Solution

32. Show that the height of the cylinder of

maximum volume that can be inscribed in a cone

1
of height h is §h

° Watch Video Solution



https://dl.doubtnut.com/l/_NyClUXZfQgWq
https://dl.doubtnut.com/l/_qQQegNaobqBv

33. Let AP and BQ be two vertical poles at points
A and B, respectively. If
AP = 16m, BQ = 22mandAB = 20m, then
find the distance of a point R on AB from the

point A such that RP? + RQ%is minimum.

o Watch Video Solution

34. If length of three sides of a trapezium other
than base are equal to 10cm, then find the area

of the trapezium when it is maximum.


https://dl.doubtnut.com/l/_qQQegNaobqBv
https://dl.doubtnut.com/l/_FUfdhrec7qPR
https://dl.doubtnut.com/l/_pmnEZld4tXqB

° Watch Video Solution

35. A square piece of tin of side 24 cm is to be
made into a box without top by cutting a square
from each corner and foding up the flaps to
form a box. What should be the side of the
square to be cut off so that the volume of the
box is maximum ? Also, find this maximum

volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_pmnEZld4tXqB
https://dl.doubtnut.com/l/_eL2Dr2oh9hLQ

36. A metal box with a square base and vertical
sides is to contain 1024 cm3 of water, the
material for the top and bottom costs Rs 5 per
cm2 and the material for the sides costs Rs 2.50

per cm2. Find the least cost of the box.

0 Watch Video Solution

37. A tank with rectangular base and rectangular
sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m3. If

building of tank costs Rs 70 per square metre


https://dl.doubtnut.com/l/_gmBreUmemGNO
https://dl.doubtnut.com/l/_LAEPjVayC8oX

for the base and Rs 45 per square metre for

sides, what is the cost of least expensive tank?

° Watch Video Solution

38. Show that the right circular cylinder, open at
the top, and of given surface area and maximum
volume is such that its height is equal to the

radius of the base.

° Watch Video Solution



https://dl.doubtnut.com/l/_LAEPjVayC8oX
https://dl.doubtnut.com/l/_9fZ0sfW1TfWr

39. Find the point on the curve y? = 4z which is

nearest to the point (2, 1).

O Watch Video Solution

40. An Apache helicopter of enemy is flying
along the curve given by y = 22 + 7. A soldier,
placed at (3, 7), wants to shoot down the
helicopter when it is nearest to him. Find the

nearest distance.

° Watch Video Solution



https://dl.doubtnut.com/l/_eAeunyM8GQPi
https://dl.doubtnut.com/l/_8ap9p6SXvPku

41. An open tank with a square base and vertical
sides is to be constructed from a metal sheet so
as to hold a given quantity of water. Show that
the cost of the material will be least when depth

of the tank is half of its width.

0 Watch Video Solution

42. A cuboidal shaped godown with square base
is to be constructed. Three times as much cost
per square metre is incurred for constructing

the roof as compared to the walls. Find the


https://dl.doubtnut.com/l/_tX4lXFQxKj72
https://dl.doubtnut.com/l/_fajnC4og0egG

dimensions of the godown if it is to enclose a
given volume and minimize the cost of

constructing the roof and the walls.

° Watch Video Solution

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

Rs. (5 — %‘O) each. The cost price of  items is

Rs. (% + 500)- Find the number of items he

should sell to earn maximum profit.

° Watch Video Solution



https://dl.doubtnut.com/l/_fajnC4og0egG
https://dl.doubtnut.com/l/_INSKdrS5US7x
https://dl.doubtnut.com/l/_CUOEcQnLCMCN

44, A person wants to plant some trees in his
community park. The local nursery has to
perform this task. It charges the cost of planting
trees by the formula :

C(z) = z* — 452% + 600z,

where 'X' is the number of trees and C(x) is cost
of planting 'x' trees in rupees. The local authority
has imposed a restriction that it can plant 10 to
20 trees in one community park for a fair -
districution. For how many trees should the
person place the order so that he has to spend

the least amount? How much is the least


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

amount? Use Calculate to answer these

questions.

o Watch Video Solution

Questions From NCERT Exemplar

1. For the curve y = 5z — 2z° , if  increases at
the rate of 2 units/sec, then how fast is the

slope of the curve changing when & = 37

o Watch Video Solution



https://dl.doubtnut.com/l/_CUOEcQnLCMCN
https://dl.doubtnut.com/l/_mhrnrkLWXyQQ
https://dl.doubtnut.com/l/_xfDYQI9ZH7VW

2. Prove that the function f(z) = tanx — 4z is

strictly decreasingon ( — 7 /3, m/3) .

° Watch Video Solution

3. Show that the function
f(z) = 42 — 18z® + 272z — 7 has neither

maxima nor minima.

° Watch Video Solution



https://dl.doubtnut.com/l/_xfDYQI9ZH7VW
https://dl.doubtnut.com/l/_ySrgT6HcjEY4

4., Find the -condition for the curve

582 y2

a? b2

orthogonally.

2

=1and zy =c to interest

° Watch Video Solution

5. Find the difference between the greatest and

least values of the function

f(z) =sin2x — z on [_5’5'

o Watch Video Solution



https://dl.doubtnut.com/l/_DcKHRujH4Gcc
https://dl.doubtnut.com/l/_caL4mdQJvBum
https://dl.doubtnut.com/l/_snl2pmBq640j

6. Find the area of the greatest rectangle that

1132 2

can be inscribed in an eIIipse — + w 1

° Watch Video Solution

7. An isosceles triangle of vertical angle 20 is

inscribed in a circle of radius a . Show that the

: : : T
area of the triangle is maximum when 6 = — .

6

o Watch Video Solution

EXERCISE 6 (a) (Short Answer Type Questions)


https://dl.doubtnut.com/l/_snl2pmBq640j
https://dl.doubtnut.com/l/_IJC6TPgVYsk8
https://dl.doubtnut.com/l/_5WHL4PWlkkfG

1. An edge of a variable cube is increasing at the
rate of 3cm /s. How fast is the volume of the

cube increasing when the edge is 10cm long?

° Watch Video Solution

2. The radius of a soap - bubble is increasing at

the rate of 0.7cm / s. Find the rate of increase of

its volume when the radius is 5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_5WHL4PWlkkfG
https://dl.doubtnut.com/l/_5f2PM1GHXwHr
https://dl.doubtnut.com/l/_gj8v9Ue1Q8Sh

3. 6. The radius of a circle is increasing at the
rate of 0.7 cm/s. What is the rate of increase of

its circumference?

O Watch Video Solution

4.The radius of a circle is increasing uniformly at
the rate of 4 cm/sec. Find the rate at which the
area of the circle is increasing when the radius is

8 cm.

0 Watch Video Solution



https://dl.doubtnut.com/l/_gj8v9Ue1Q8Sh
https://dl.doubtnut.com/l/_fOdup9HN1e3y
https://dl.doubtnut.com/l/_rUaq8v2CzA1P

5. If the area of a circle increases at a uniform
rate, then prove that perimeter varies inversely

as the radius.

° Watch Video Solution

6. The radius of a circle is increasing uniformly at
the rate of 3 cm/s. Find the rate at which the
area of the circle is increasing when the radius is

10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_rUaq8v2CzA1P
https://dl.doubtnut.com/l/_38eMcHYAFtDh
https://dl.doubtnut.com/l/_EgV7cGMfvP5d

7.The radius of an air bubble is increasing at the
1 :
rate of Ecm/s. At what rate is the volume of

the bubble increasing when the radius is 1 cm?

0 Watch Video Solution

8. A balloon, which always remains spherical, has

3
a variable diameter 5(233 + 1).Find the rate of

change of its volume with respect to x.

° Watch Video Solution



https://dl.doubtnut.com/l/_EgV7cGMfvP5d
https://dl.doubtnut.com/l/_WJf7wgNjd1ur

9. A balloon which always remains spherical, is
being inflated by pumping in 900 cubic
centimetres of gas per second. Find the rate at
which the radius of the balloon is increasing

when the radius is 15 cm.

° Watch Video Solution

10. 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 centimetres?



https://dl.doubtnut.com/l/_PzNfQIYlEzth
https://dl.doubtnut.com/l/_roTyzTQyHADv

I o Watch Video Solution

11. The volume of a cube is increasing at the rate
of 8cm?®/s. How fast is the surface area

increasing when the length of an edge is 12 cm?

° Watch Video Solution

12. The volume of a cube is increasing at the rate
of increasing at the instant when the length of

an edge of the cube is 24 cm?

‘ O View Text Solution


https://dl.doubtnut.com/l/_roTyzTQyHADv
https://dl.doubtnut.com/l/_LcXW7Szc4zdL
https://dl.doubtnut.com/l/_swrectyZzgVi

13. A particle moves along the curve
4 4 : :
y= 3= + 5. Find the points on the curve at

which the y - coordinate changes as fast as the x

- coordinate.

o Watch Video Solution

14. A particle moves along the curve
6y = > + 2. Find the points on the curve at
which the y-coordinate is changing 8 times as

fast as the x-coordinate


https://dl.doubtnut.com/l/_swrectyZzgVi
https://dl.doubtnut.com/l/_KAy9Z3OpQT4f
https://dl.doubtnut.com/l/_GMjB5WmTYLw7

° Watch Video Solution

15. A particle moves along the parabola y? = 4z.
Find the co - ordinates of the point on the
parabola where the rate of increment of
abscissa is twice the rate of increment of the

ordinate.

° Watch Video Solution

EXERCISE 6 (a) (Long Answer Type Questions (1))



https://dl.doubtnut.com/l/_GMjB5WmTYLw7
https://dl.doubtnut.com/l/_nfPagyylyHVp

1. The radius of a cylinder increases at the rate of
1 cm/s and its height decreases at the rate of 1
cm/s. Find the rate of change of its volume when
the radius is 5 cm and the height is 5 cm.

If the volume should not change even when the
radius and height are changed, what is the

relation between the radius and height?

° Watch Video Solution

2. 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/_yqsVSf46M5hP
https://dl.doubtnut.com/l/_ygx5zcZq2EeL

C(z) = 0. 005z — 0. 02z> + 30z + 5000 . Find
the marginal cost when 3 units are produced,
where by marginal cost we mean the

instantaneous rate of cha

o Watch Video Solution

3. The total revenue in rupees received from the
sale of 'x' units of a product is given by:
R(z) = 13z + 262 + 20.

Find the marginal revenue when x =7

° Watch Video Solution



https://dl.doubtnut.com/l/_ygx5zcZq2EeL
https://dl.doubtnut.com/l/_hRBm9WyBUz8h

4, Total revenue from the sale of 'x' units of a

product is given by :

Find the marginal revenue when x = 6 and

interpret it.

° Watch Video Solution

5. A man 160 cm tall, walks away from a source of
light situated at the top of a pole 6m high at the

rate of 1.1 m/sec. How fast is the length of his


https://dl.doubtnut.com/l/_jETEtQnMMW4A
https://dl.doubtnut.com/l/_yU5QMPQs62nc

shadow increasing when he is 1 metre away from

the pole.

° Watch Video Solution

6. A man 2 metres high walks at a uniform speed
of 5 km/hr away from a lamp-post 6 metres high.
Find the rate at which the length of his shadow

increases.

o Watch Video Solution



https://dl.doubtnut.com/l/_yU5QMPQs62nc
https://dl.doubtnut.com/l/_PRSFSFmn2VGd

7. The length x of a rectangle is decreasing at
the rate of 5 cm/minute and the width vy is
increasing at the rate of 4 cm/minute. When x =
8cm and y = 6cm, find the rates of change of (a)

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

° Watch Video Solution

8. The volume of a sphere is increasing at the
rate of 8cm?®/s. Find the rate at which its
surface area is increasing when the radius of the

sphere is 12 cm.



https://dl.doubtnut.com/l/_PPnVlWIi9NII
https://dl.doubtnut.com/l/_xEonAY0OTVgu

I 0 Watch Video Solution

9. The length 'x' of a rectangle is decreasing at
the rate of 3 cm/m and the width 'y' is increasing
at the rate of 2 cm/m. Find the rates of change
of :

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

when x =8 cm and y=6 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_xEonAY0OTVgu
https://dl.doubtnut.com/l/_hrNcL3DwESE4

10. An edge of a variable cube is increasing at
the rate of 3 ¢cm per second. How fast is the
volume of the cube increasing when the edge is

10 cm long?

o Watch Video Solution

11. Water is drpping out from a conical funnel at
the uniform rate of 2em? / s through a tiny hole
at the vertex at the bottom. When the slant

height of the water is 5 cm, find the rate of


https://dl.doubtnut.com/l/_3eszaBq6LsYz
https://dl.doubtnut.com/l/_0pfMqkflQwBO

decrease of the slant higher of the water. Given

that a is semi-vertical angle of the cone.

° Watch Video Solution

12. An inverted conical vessel whose height is 10
cm and the radius of whose base is 5 cm is being
filled with water at the uniform rate of
1.5cm® / min . Find the rate at which the level
of water in the vessel is rising when the depth is

4 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_0pfMqkflQwBO
https://dl.doubtnut.com/l/_3xIYhQ2dhWoX

13. A ladder 5m long is leaning against a wall.
The foot of the ladder is pulled out along the
ground away from from the wall at a rate of
2m / s. How fast is the height of ladder on the
decreasing at the instant when the foot of the

ladder is 4m away from the wall?

° Watch Video Solution

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

ground, away from the wall, at the rate of 2 m/s.


https://dl.doubtnut.com/l/_yFgSudgUKneA
https://dl.doubtnut.com/l/_jnwLN07EHxAi

How fast is its height on the wall decreasing
when the foot of the ladder is 5m aways from

the wall ?

° Watch Video Solution

15. The radius of a circular soap bubble is
increasing at the rate of 0.2cm/s. Find the rate
of change of its:

(1) Volume (Il) Surface area

when the radius is 4 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_jnwLN07EHxAi
https://dl.doubtnut.com/l/_jHU5hB2MAPpc

EXERCISE 6 (a) (Long Answer Type Questions (I1))

1. Water is running into a conical vessel, 15cm
deep and 5cm in radius, at the rate of 0.
cm® / sec . When the water is 6cm deep, find at
what rate it. the water level rising? the water-
surface area increasing? the wetted surface of

the vessel increasing?

° Watch Video Solution

EXERCISE 6 (b) (Short Answer Type Questions)



https://dl.doubtnut.com/l/_3G2dQ6VODIDX
https://dl.doubtnut.com/l/_lS5V1VRVFjjQ

1. Show that the following functins are strictly
increasing on R:

(@) f(z) = 3= + 17

(b) (i) f(z) = €”

(i) f(z) = e**.

o Watch Video Solution

2. Without using the derivative, show that the
function f(x) = |z| is (a) strictly increasing in

(0, 0o) (b) strictly decreasing in ( — oo, 0)

° Watch Video Solution



https://dl.doubtnut.com/l/_lS5V1VRVFjjQ
https://dl.doubtnut.com/l/_u1FinSw8b5uk

3. Show that the function f given by
f(z) = 2° — 32* + 4z, = € Ris strictly

increasing on R.

o Watch Video Solution

4. Prove the following
(i) f(z) = z? is a decreasing function for z < 0,

wherez € R

° Watch Video Solution



https://dl.doubtnut.com/l/_u1FinSw8b5uk
https://dl.doubtnut.com/l/_VRIa8mTVmU5y
https://dl.doubtnut.com/l/_pWPUADbpVjhY
https://dl.doubtnut.com/l/_zwwxNzlmq7nH

5. Prove the following

f(z) = z* — 8z, < 4is a decreasing function

o Watch Video Solution

6. Prove that the function

f(z) = z° — 3z + 3z — 100 is increasing on R

o Watch Video Solution



https://dl.doubtnut.com/l/_zwwxNzlmq7nH
https://dl.doubtnut.com/l/_LcSzWfGFjkaN

7. Prove that the function given by f(z) = cosz
Is

(a) strictly decreasing in (0, ).

° Watch Video Solution

8. Prove the following
(i) f(x) = sinz s :

(1) strictly increasing in (O, g)

(1) strictly decreasing in (%, 7r)

() neither increasing nor decreasing in (0, )


https://dl.doubtnut.com/l/_i5gpqoWzdEBa
https://dl.doubtnut.com/l/_xkrd5YUKq22W

(ii) f(z) = 2sinz 4 1 is an increasing function

03]
on (0, = |.

° Watch Video Solution

9. Prove the following
f(z) = tan"!(sinz + cosz) is

. . T T
decreasing function on (Z’ 5)

strictly

o Watch Video Solution



https://dl.doubtnut.com/l/_xkrd5YUKq22W
https://dl.doubtnut.com/l/_TRH2knIXO4qr

10. Prove that the logarithmic function is strictly

increasing on (0, co).

° Watch Video Solution

1. Prove that the function f given by
fl(x) = log s€ =
fl(z) = log se€ = is strictly

increasing on (O,
()
51T ) -

° Watch Video Solution

7r
5) and strictly decreasing on



https://dl.doubtnut.com/l/_4T51OAPb597X
https://dl.doubtnut.com/l/_XSv9GlnJFI5N

12. Prove that the function f given by
f (x) = log cos x is  strictly

decreasing on (O, %) and strictly increasing on
s
( 2’ 7T) |

o Watch Video Solution

13. Show that the function f(x) = x3- 3x"2 + 6x -

100 is increasing on .

o Watch Video Solution



https://dl.doubtnut.com/l/_vwb2XY5T38UD
https://dl.doubtnut.com/l/_oORATzUk1ZHv

14. Find the intervals in which the following
functions are increasing :
(i) 22° — 3z

(i) 10 — 6z — 2>

o Watch Video Solution

15. Find the interval in which

2x° + 9x% + 122 — 1is strictly increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_jfmq5wRpEOcO
https://dl.doubtnut.com/l/_AUiRJcDocyel

16. Find the intervals in which the functions :
(i) f(z) = 2> +22% — 1
(i) 30 — 24z + 1522 — 22° are strictly

decreasing.

o Watch Video Solution

17. Prove that the function f(z) = 2*> —z + 1is

neither increasing nor decreasingon ( — 1, 1) .

O Watch Video Solution



https://dl.doubtnut.com/l/_Xnl8TLMuDl6b
https://dl.doubtnut.com/l/_srV1ii8AULI2

18. Find the values of 'a' for which the function :

f(z) = 2* — 2az + 6is increasing when z > 0.

° Watch Video Solution

19. Find the values of 'a for which
f(z) = sinx — ax + b is decreasing function

on R.

° Watch Video Solution



https://dl.doubtnut.com/l/_LMIijo120Lqt
https://dl.doubtnut.com/l/_ulzWOBsq1fQh

20. Find the values of x for which

y = [z(z — 2)]°%is an increasing function

° Watch Video Solution

21. Determine for which values of x, the following

functions are increasing or decreasing :

f(z) = —32% + 12z + 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_oFkZwBJ57rez
https://dl.doubtnut.com/l/_5gxPBG4k5Fsn

22. Determine for which values of x, the

following functions are increasing or decreasing

flz) = z° — 122

° Watch Video Solution

23. Determine for which values of x, the

following functions are increasing or decreasing

f(z) = 223 — 24z + 107.

o Watch Video Solution



https://dl.doubtnut.com/l/_6p9pAG90k2yS
https://dl.doubtnut.com/l/_EfFfKdmaGWLX

24. Determine for which values of x, the

following functions are increasing or decreasing

f(z) = z* — 22°

° Watch Video Solution

25. Determine for which values of x, the

following functions are increasing or decreasing

fo) =@+ =g, £ 0


https://dl.doubtnut.com/l/_EfFfKdmaGWLX
https://dl.doubtnut.com/l/_WILJxISCB4JI
https://dl.doubtnut.com/l/_D03uTD5eyn5O

o View Text Solution

26. For what values of 'x' are the following
functions increasing or decreasing?

1
p— — O
Y a:—l—m,x#

° Watch Video Solution

27. For what values of 'x' are the following
functions increasing or decreasing?

y=5m3/2—3w5/2,m>0

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_D03uTD5eyn5O
https://dl.doubtnut.com/l/_1mX1DVlwpE0t
https://dl.doubtnut.com/l/_glwtQasqPXUA

EXERCISE 6 (b) (Long Answer Type Questions (l))

1. Find the intervals in which the function f given
by f(x) = 2z% — 3zis(a) strictly increasing (b)

strictly decreasing

° Watch Video Solution

2. Determine the intervals in which the following

functions are strictly increasing or strictly


https://dl.doubtnut.com/l/_glwtQasqPXUA
https://dl.doubtnut.com/l/_5TWAfwodjULt
https://dl.doubtnut.com/l/_atD1sa7aOiq8

decreasing :

fl(x) =z*+2x -5

o Watch Video Solution

3. Find the intervals on which the function
f(z) = 10 — 6z — 2z is (a) strictly increasing

(b) strictly decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_atD1sa7aOiq8
https://dl.doubtnut.com/l/_3CqRyZMlIeDG

4, Determine the intervals in which the following
functions are strictly increasing or strictly
decreasing :

f(z) = 6 — 9z — 227

° Watch Video Solution

5. Find the intervals in which the function f given
by f(z) = x* — 4z + 6is (a) strictly increasing

(b) strictly decreasing

° Watch Video Solution



https://dl.doubtnut.com/l/_tm1md6X1ROQ8
https://dl.doubtnut.com/l/_675u3F6R1rl7

6. Determine the intervals in which the following

functions are strictly increasing or strictly

decreasing :
1 2 5
f(z) = Za:4 + §m3 — 5332 — 6z 4+ 7

° Watch Video Solution

7. Determine the intervals in which the following
functions are strictly increasing or strictly

decreasing :

4

f(z) = — 3log(l + z) + 4log(2 + =) — T o

° Watch Video Solution



https://dl.doubtnut.com/l/_mDaVPC4hnocQ
https://dl.doubtnut.com/l/_d8VMqbYMIgTo

8. Determine the intervals in which the following
functions are strictly increasing or strictly

decreasing :

f(z) = 20 — 9z + 62% — z°

° Watch Video Solution

9. Determine the intervals in which the following
functions are strictly increasing or strictly

decreasing :

f(z) = 22° — 152 + 36z + 17.


https://dl.doubtnut.com/l/_d8VMqbYMIgTo
https://dl.doubtnut.com/l/_Wsqmj7juFUGm
https://dl.doubtnut.com/l/_B7oVaj0fZoia

o Watch Video Solution

10. Determine the intervals in which the
following functions are strictly increasing or
strictly decreasing :

f(z) = 2z — 927 4+ 12z + 15

° Watch Video Solution

11. Determine the intervals in which the

following functions are strictly increasing or


https://dl.doubtnut.com/l/_B7oVaj0fZoia
https://dl.doubtnut.com/l/_huWgPy98Zldn
https://dl.doubtnut.com/l/_5rmVMpRKxgGz

strictly decreasing :

f(z) = 2z — 32* — 362 + 7.

° Watch Video Solution

12. Determine the intervals in which the
following functions are strictly increasing or
strictly decreasing :

f(z) = z° — 62> + 92 + 8

o Watch Video Solution



https://dl.doubtnut.com/l/_5rmVMpRKxgGz
https://dl.doubtnut.com/l/_KUCKWiZQhxSv

13. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = 4z® — 62% — 72z + 30.

° Watch Video Solution

14. Determine the intervals in which the
following functions are strictly increasing or
strictly decreasing :

f(z) = 22° — 122% + 18z + 5

° Watch Video Solution



https://dl.doubtnut.com/l/_821wDfMAorzR
https://dl.doubtnut.com/l/_a5li4Ijljez2

15. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

B 422 + 1
— " .

()

° Watch Video Solution

16. Find the intervals in which the given

functions are strictly increasing decreasing:

— 223 — 9% — 122 + 1

l ° Watch Video Solution


https://dl.doubtnut.com/l/_a5li4Ijljez2
https://dl.doubtnut.com/l/_gzKl9cqcMXk0
https://dl.doubtnut.com/l/_MaxJ5EdCoiIA

17. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = z° + 3z° — 4.

° Watch Video Solution

18. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = 22® — 152> + 36z + 6


https://dl.doubtnut.com/l/_MaxJ5EdCoiIA
https://dl.doubtnut.com/l/_MsgFI5bSnFSJ
https://dl.doubtnut.com/l/_Hx8qp68H5Eoj

o Watch Video Solution

19. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = (z - 1)(z — 2)".

° Watch Video Solution

20. Determine the intervals in which the

following functions are strictly increasing or


https://dl.doubtnut.com/l/_Hx8qp68H5Eoj
https://dl.doubtnut.com/l/_NJMdGrYqyUVU
https://dl.doubtnut.com/l/_Fc6oSPkhla4l

strictly decreasing :

36
= gzt — — 2P -3+ 411
f(x) 52 =T 3z° + 5w—|—

° Watch Video Solution

21. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = 3z — 42® — 1222 + 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_Fc6oSPkhla4l
https://dl.doubtnut.com/l/_bAybThU8PRRh

22. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = (z + 1)*(z - 3)".

° Watch Video Solution

23. Determine the intervals in which the
following functions are strictly increasing or

strictly decreasing :

f(z) = 2® + 62

° Watch Video Solution



https://dl.doubtnut.com/l/_RHCwJE4DwMpR
https://dl.doubtnut.com/l/_SSM8Gmm218f1

24. On which of the following intervals is the
function 'f' given by f(z) = z'% +sinz — 1

strictly increasing?

A(-1,1)

Answer: b,c,d

O Watch Video Solution



https://dl.doubtnut.com/l/_SSM8Gmm218f1
https://dl.doubtnut.com/l/_Nj1PFjidUxGt

25. Find the intervals in which
f(x) = sinxz — cosz, where 0 <z < 2w, is

strictly increasing or decreasing.

° Watch Video Solution

26. Find the intervals in which the function f
given by
f(xz) = sinz + cos z, 0<z <2m is

strictly increasing or strictly decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_Nj1PFjidUxGt
https://dl.doubtnut.com/l/_OAnLR6KVkMxh
https://dl.doubtnut.com/l/_UTiSh3ZA13px

27. Find the intervals in which the function 'f'
given by :
f(x) =sinz —cosz,0 <z < 27

Is strictly increasing or striclty decreasing.

° Watch Video Solution

28. Find the intervals in which the function
f(z) = 22> — 92% 4+ 122 + 29 s :
() monotonic increasing (ii) monotonic

decreasing.


https://dl.doubtnut.com/l/_UTiSh3ZA13px
https://dl.doubtnut.com/l/_ANwAKlX5yZ5k
https://dl.doubtnut.com/l/_pSVRfPrMJKtS

o Watch Video Solution

29. Find the intervals in which the function given

by f(z) = sin3z,xz € [0, g} is

(a) increasing (b) decreasing.

° Watch Video Solution

30. which of the following functinon are strictly
decreasing on (0, /2 ) a) cosx b)cos2x c) cos3x

d) tanx


https://dl.doubtnut.com/l/_pSVRfPrMJKtS
https://dl.doubtnut.com/l/_0m9ckFmrIcbf
https://dl.doubtnut.com/l/_ItNiimMjgD84

A.cos x

B. cos 2z

C.cos 3z

D.tan x.

Answer: (i), (ii)

° Watch Video Solution

EXERCISE 6 (b) (Long Answer Type Questions (I1))



https://dl.doubtnut.com/l/_ItNiimMjgD84

1. If x> —1, show that

T log(14+x)+9 is an increasing

V14 x

function of x.

° Watch Video Solution

EXERCISE 6 (c) (Short Answer Type Questions)

1. Find the slope of the tangent to the curve:

y = z° — 2z + 8 at the point (1, 7).

° Watch Video Solution



https://dl.doubtnut.com/l/_nGPAhLwG3Z51
https://dl.doubtnut.com/l/_Hsv366zcKEM7

2. Find the slope of the normal to the curve:

y=w3—w—|—1 at r = 2

° Watch Video Solution

3. Find the slope of the normal to the curve:

s

y:tan2:c—|—sec:c at T = 1

° Watch Video Solution

4. The slope of the normal to the curve

z = a(0 — sinf),y = a(l — cosf) at § = %


https://dl.doubtnut.com/l/_A1b19SFu5Wfq
https://dl.doubtnut.com/l/_8w6fq5s4HhYt
https://dl.doubtnut.com/l/_BdmhN6G14TKY

° Watch Video Solution

5. Find te slope of the normal to the curve

T
T = acos’ 6 and yzasin39 at 0 = 1

o Watch Video Solution

6. Equation of the tangent to the curve

222 4+ 3y — 5 =0at (1,1) is

o Watch Video Solution



https://dl.doubtnut.com/l/_BdmhN6G14TKY
https://dl.doubtnut.com/l/_U6MgjRxN8oUZ
https://dl.doubtnut.com/l/_Icft1SWTcaf3
https://dl.doubtnut.com/l/_i3OuLsdo3Qu4

7. Find the equation of the tangent line to the
curve :

y = x> — 3z + 5 at the point (2, 7)

o Watch Video Solution

8. Find the equation of the tangent line to the

s
curvey = cot’ z—2cotx + 2at z = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_i3OuLsdo3Qu4
https://dl.doubtnut.com/l/_YPaXd5OxSjPu

9. Find the equation of the tangent of the

tangent to the curve

Yy = (sec4w—tan4:c) at T = z

° Watch Video Solution

10. Find the equation of the tangent line to the
following curves :

y=z> at (0,0)

o Watch Video Solution



https://dl.doubtnut.com/l/_yWpdZiI90Ttx
https://dl.doubtnut.com/l/_XL17afLhz2BG

11. Find the equation of the tangent line to the
following curves :

y=2x> at (1,1)

° Watch Video Solution

12. Find the equations of the tangent and the
normal to the curve y=2z>—3z —1 at

(1, — 2) at the indicated points

O Watch Video Solution



https://dl.doubtnut.com/l/_jRdYrW2Aa2BD
https://dl.doubtnut.com/l/_lkx73okmLxGD

13. Find the equations of the tangent and the
normal to the curve z%/3 4+ ¢?/3 = 2 at (1, 1)

at indicated points.

° Watch Video Solution

14. Find the equations of the tangent and the
normal to the curve
y = z* — 623 + 132z? — 10z + 5 at the point (1,

3)

° Watch Video Solution



https://dl.doubtnut.com/l/_05EI8Trsa8FW
https://dl.doubtnut.com/l/_hNYOtByiUL09

15. Find the equation of the tangent line to the
following curves :

y=zx*—6x> +132> — 10z + 5 at (0, 5).

° Watch Video Solution

16. Find the equation of the tangent line to the
following curves :

x =cost,y =sint at t = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_U2joVdZXoZrh
https://dl.doubtnut.com/l/_RrmEE5Zm6IeO

17. The equation of tangent to the curve

7r
z =acos’f,y=asin’f at 6 = 1 is

° Watch Video Solution

18. Find the equation of the normal line to the
curve :

(hy = 222 + 3sinz at =z =0

(i) y(x — 2)(x —3) —x + 7 =0 at the point,

where it meets x - axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_383dzodwYcFQ
https://dl.doubtnut.com/l/_3GZBl0iirWm2

EXERCISE 6 (c) (Long Answer Type Questions (I))

1. Find the equations of the tangent and normal

lines to the following curves :

s
y =sin’z at T =7

o Watch Video Solution

2.Find the equations of the tangent and normal

lines to the following curves :

1+ sinx ¢ T
— a r = —.
Y COS T 4

o Watch Video Solution



https://dl.doubtnut.com/l/_nZB0BpmPbaTM
https://dl.doubtnut.com/l/_I5FqNY5s2YoF

3. Find the equations of the tangent and normal
to the parabola:

y? = daz at (atz, 2at)

o Watch Video Solution

4. Find the equations of tangent and normal to

oz oy
the ellipse po) + B 1at (z1,y1)

o Watch Video Solution



https://dl.doubtnut.com/l/_I5FqNY5s2YoF
https://dl.doubtnut.com/l/_RSzL2sxsjaWu
https://dl.doubtnut.com/l/_YQRR2rorg4hi

5. Find the equations of the tangent and the

22 Y2
normal to the curve — — — =1 at (\/ia, b)

a? b2

at indicated points.

° Watch Video Solution

6. Find the equation of the normal to the curve

2

ay® = z* at the point (am : am3).

o Watch Video Solution



https://dl.doubtnut.com/l/_OAjBRlYrzleS
https://dl.doubtnut.com/l/_MCx8YGiQjqMg

7. Find the equation of tangent to the curve
22> —y =7, which is parallel to the line

dr —y+ 3 = 0.

° Watch Video Solution

8. Find the equation of the tangent to the curve
y = 4/3x — 2, which is parallel to the line
dr — 2y + 5 = 0.

Also, write the equation of normal to the curve

at the point of contact.

° Watch Video Solution



https://dl.doubtnut.com/l/_v4PoVnbtjpD5
https://dl.doubtnut.com/l/_JBvUS6BGAWS0

9. Find the equation of the tangent line to the
curve y = 22 — 2z + 7 which is parallel to the

line2z —y4+9=20

° Watch Video Solution

10. Find the equation of the tangent line to the
curve y = x> — 2z + 7 which is perpendicular

to theline by — 15z = 13.

° Watch Video Solution



https://dl.doubtnut.com/l/_JBvUS6BGAWS0
https://dl.doubtnut.com/l/_9EusdW6YeamP
https://dl.doubtnut.com/l/_NQUN1ZGmkSME

11. Find the equation of the tangents to the
curve :

Yy = 3 4+ 2z — 4,

Which are perpendicular to line

z+ 14y + 3 = 0.

o Watch Video Solution

12. Find the equation of the normals to the curve
y = 2> + 2z + 6which are parallel to the line

T+ 14y +4 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_xeoc7HjfxMcY
https://dl.doubtnut.com/l/_m8O2u2SLYtNJ

13. Find the equation(s) of normal(s) to the curve
3z% — y2 = 8 which is (are) parallel to the line

x + 3y = 4.

° Watch Video Solution

14. Find the equations of the normals to the
curve : 2x2 — y2 = 14, which are parallel to the

line x + 3y = 6.

° Watch Video Solution



https://dl.doubtnut.com/l/_m8O2u2SLYtNJ
https://dl.doubtnut.com/l/_pXkeuGpnfwTS
https://dl.doubtnut.com/l/_88r5hjbZCNVy

15. If a normal of curvez?/® + ¢2/3 = ¢%/3

makes an angle ¢ from X-axis then show that its

equation is ycos ¢ — x sin ¢ = a cos 2¢.

° Watch Video Solution

16. (i) Find the equation of the normal to the
curve : 2 = 4y, which passes through the point
(1,2).

(i) Find the equation of the normal to the curve

. y? = 4z, which passes through the point (1, 2).

° Watch Video Solution



https://dl.doubtnut.com/l/_0pbdR8U2bXn1
https://dl.doubtnut.com/l/_g8eVwUjCNepq

17. Find the equation of the tangent to the curve
.y = 3% — 2z + 5, which is parallel to the line

4 — y = 10.

° Watch Video Solution

18. Find the points on the curve z° — 2z° — 2z
at which the tangent lines are parallel to the line

y=2r—3.

° Watch Video Solution



https://dl.doubtnut.com/l/_g8eVwUjCNepq
https://dl.doubtnut.com/l/_E3fwlwNCRhdP
https://dl.doubtnut.com/l/_6DYpMSdwwZZw

19. Find the equation of the tangent to the curve
Yy = /ox — 3, which is parallel to the line

4dr — 2y + 3 = 0.

° Watch Video Solution

20. Find the equations of tangent lines to the
curve Yy = 423 — 3z + 5, which are

perpendicular to the line 9y +x+3=0

O Watch Video Solution



https://dl.doubtnut.com/l/_XSz0nB9edkYx
https://dl.doubtnut.com/l/_d9D9RzbGFsUX

21. Find the equations of the normal to the curve
y = x> + 2z + 6 which are parallel to the line

T+ 14y +4=0.

° Watch Video Solution

22.Find the equation of the normal to the curve
_ .3 2

cy = x° + 5x° — 10x + 10,

where the normal is parallel to the line

z — 2y + 10 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_vjEY6YXqL6sr
https://dl.doubtnut.com/l/_Ap5X6rkaXCRi

23. Find the equations of the normal to the
curve Yy = 4z3 — 3z + 5, which are

perpendicular to the line: 9z — y + 5 = 0.

° Watch Video Solution

24. Find the equation of tangent to the curve
given byz = asin’t, y = bcos® t ... (1)at a point

heret = —.
where 5

o Watch Video Solution



https://dl.doubtnut.com/l/_Ann7wWwSgmEL
https://dl.doubtnut.com/l/_9fgnGFEW6LOM

T
25. Find the equation of the tangent at ¢t = 1

to the curve: x = sin 3¢, y = cos 2t.

° Watch Video Solution

26. Find the point(s) on the curve:
(y = 322 — 122 + 6
iz +y*—22—-3=0

at which the tangent is parallel to x - axis.

O Watch Video Solution



https://dl.doubtnut.com/l/_zKpTVld4tagJ
https://dl.doubtnut.com/l/_rRN0WEoM6jMI

27.Find the point(s) on the curve :

() y = Z:cz, where the slope of the tangent is
E

3
(i) y= z? + 1, at which the slope of the

tangent is equal to :

() x - coordinate (ll) y - coordinate.

° Watch Video Solution

28. Find the point on the curve
y=x>—1lz +5 at which the tangent is

Yy = =z 11.



https://dl.doubtnut.com/l/_uUrPMNlXqfU8
https://dl.doubtnut.com/l/_IlBFJzVqVFHx

I o Watch Video Solution

29. For the curve y = 4z> — 22°, find all the
points at which the tangent passes through the

origin.

° Watch Video Solution

30. Find the points on the following curve at
which the tangents are parallel to x - axis :

y=ax>—3z -9z +T.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_IlBFJzVqVFHx
https://dl.doubtnut.com/l/_yN5WauKFaWjJ
https://dl.doubtnut.com/l/_6LTdZMe8SRMP

3. At what point on the circle
e’ +y* — 2z —4y+1=0, the tangent s

parallel to z — aé&s-

o Watch Video Solution

2 2
32. Find points on the curve — + yo_ lat

4 25

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

parallel to y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_6LTdZMe8SRMP
https://dl.doubtnut.com/l/_IqkIIUmPFwjq
https://dl.doubtnut.com/l/_HAp2qWhhpWGf

33. Show that the tangents to the curve
Yy = 7w3—|—11atthepointsm =2andz = — 2

are parallel.

° Watch Video Solution

34.Find the equations of all lines having slope O

which  are  tangent to the  curve

1
2 — 22 + 3

y:

o Watch Video Solution



https://dl.doubtnut.com/l/_rlXHwiLqsuT6
https://dl.doubtnut.com/l/_uQaiQuhIdmvH

35. Find the equations of all lines :

having slope —1 and that are tangents to the

1
x—1’

x #1

curve:y =

° Watch Video Solution

36. Find the equations of all lines having slope 2

and that are tangent to the curve

1
x —3’

Yy = x + 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_hUlZEoj7rtUX
https://dl.doubtnut.com/l/_q12KdYNQwkVh

37.Find the point of intersection of the tangent

lines to the curve y = 2z% at the points

(1,2) and (- 1,2).

° Watch Video Solution

38. Prove that the tangents to the curve
Yy = 2> — bz + 6 at the points (2, 0) and (3, 0)

are at right angles.

o Watch Video Solution



https://dl.doubtnut.com/l/_dsiTVypn565d
https://dl.doubtnut.com/l/_rsZUELoU02ok

39. Find the angle of intersection of the curves :

(i) y? = 4z and z° = 4y

o Watch Video Solution

40. Find the angle of intersection of the curves :
(ii)

2?4+ y* —4dr—1=0and 22 +y* —2y—9=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_l4okTRSl5zTb
https://dl.doubtnut.com/l/_sMyQwtuXusVU

41. Show that the following set of curves

intersect orthogonally: y = 3andby = 7 — z*
23 — 3zy? = — 2and3ziy — y = 2.

z? + 4y? = 8andz® — 2y =4

o Watch Video Solution

42.1f the curves :
az’ + By’ =1and o'z +8'y* =1
intersect orthogonally, prove that

(a—a")B8’ = (8- B')aa’.

o Watch Video Solution



https://dl.doubtnut.com/l/_byiYIRLFWMzM
https://dl.doubtnut.com/l/_1fJb1VjAGb2y

EXERCISE 6 (c) (Long Answer Type Questions (l))

(HOTS)

1. Show that the curves 4z = y*anddzy = k cut

at right angles, if k* = 512.

° Watch Video Solution

2. Show that the curves 2z = y?and2zy = k cut

at right angles, if k* = 8.

o Watch Video Solution



https://dl.doubtnut.com/l/_1fJb1VjAGb2y
https://dl.doubtnut.com/l/_CbP2kOYUmGdh
https://dl.doubtnut.com/l/_5qvnhuvAv05t

3. Prove that the curves y? = 4az and zy = ¢

cut at right angles if ¢* = 32a”.

° Watch Video Solution

4. The normal to the curve
x = a(cos @ + sinf), y = a(sinf — O cos ) at

any 0 is such that

o Watch Video Solution



https://dl.doubtnut.com/l/_5qvnhuvAv05t
https://dl.doubtnut.com/l/_LFsvcbiMvBei
https://dl.doubtnut.com/l/_60j0xPbsFaPE
https://dl.doubtnut.com/l/_xmOtt8WSHvQO

5.Find the equation of the tangent to the curve
y = (z° — 1)(z — 2) at the points where the

curve cuts the x-axis.

° Watch Video Solution

6. Find a point on the graph of y = z3, where
the tangent is parallel to the chord joining (1, 1)

and (3, 27).

° Watch Video Solution



https://dl.doubtnut.com/l/_xmOtt8WSHvQO
https://dl.doubtnut.com/l/_ksy3PmY9U7bs

7. Find a point on the parabola y = (z — 2)°,
where the tangent is parallel to the line joining

(2,0) and (4, 4).

° Watch Video Solution

8 The area bounded by the curve

y2(2a —x) = 23 and the line x=2a is

° Watch Video Solution



https://dl.doubtnut.com/l/_eTlgf4XWECan
https://dl.doubtnut.com/l/_MSG4yATumTLO

9.Find the equation of the normal at a point on
the curve z? = 4y, which passes through the
point (1,2). Also find the equation of the

corresponding tangent.

° Watch Video Solution

10. Find the equation of the tangents to the

curve 3z® — y® = 8, which passes through the

4
int | = .
poin (3,0)

° Watch Video Solution



https://dl.doubtnut.com/l/_Uxtw3EaaGmNB
https://dl.doubtnut.com/l/_xj0UR8dt7HSs

11. Deterine the values of 'x' for which the
function f(z) = z® + 2z — 3is an increasing.

Also, find the co - ordinates of the point on the
curve y = z% + 2z — 3, where the normal is

parallel to thelinexz — 4y + 7 = 0.

° Watch Video Solution

12. Determine the intervals in which the function
f(z) = (z —1)(z+1)° is increasing or
decreasing. Find also the points at which the

tangents to the curve are parallel to x - axis.



https://dl.doubtnut.com/l/_ZMBITOAeGUAP
https://dl.doubtnut.com/l/_saLLD13QOa0Q

’ ° Watch Video Solution

EXERCISE 6 (d) (Long Answer Type Questions (l))

1. In the following find the approximate values,

using differentials :

/50

° Watch Video Solution

2. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_saLLD13QOa0Q
https://dl.doubtnut.com/l/_tT3eVP8w1llA
https://dl.doubtnut.com/l/_DBZk7dmphVBP

/360,

o Watch Video Solution

3. In the following find the approximate values,

using differentials :

v 1.037.

° Watch Video Solution

4. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_DBZk7dmphVBP
https://dl.doubtnut.com/l/_Wet0kkjsryTc
https://dl.doubtnut.com/l/_H1YrMWmwTrfi

+/0.0037.

° Watch Video Solution

5. Use differentials to approximate /25. 2

° Watch Video Solution

6. In the following find the approximate values,

using differentials :

V753

o Watch Video Solution



https://dl.doubtnut.com/l/_H1YrMWmwTrfi
https://dl.doubtnut.com/l/_KVqYQhNZ07qF
https://dl.doubtnut.com/l/_oww7H5C7E91t

7. In the following find the approximate values,

using differentials :

v49.3

° Watch Video Solution

8. Use differential to approximate ,/36. 6

° Watch Video Solution



https://dl.doubtnut.com/l/_oww7H5C7E91t
https://dl.doubtnut.com/l/_nFTqLYtpUGnk
https://dl.doubtnut.com/l/_dWu73ATSF7pd

9. In the following find the approximate values,

using differentials :

/163

° Watch Video Solution

10. In the following find the approximate values,

using differentials :

/06.

o Watch Video Solution



https://dl.doubtnut.com/l/_oQwuTSQB0sOt
https://dl.doubtnut.com/l/_LIaBkDBJRQj0

11. In the following find the approximate values,

using differentials :

v0.17

° Watch Video Solution

12. In the following find the approximate values,

using differentials :

/026

o Watch Video Solution



https://dl.doubtnut.com/l/_j1axqvThjCwK
https://dl.doubtnut.com/l/_EmfDQAULVGBy

13. In the following find the approximate values,

using differentials :

082

° Watch Video Solution

14. In the following find the approximate values,

using differentials :

/026

O Watch Video Solution



https://dl.doubtnut.com/l/_6LGFvXH5HdiA
https://dl.doubtnut.com/l/_4l2lkqjMGY9I

15. In the following find the approximate values,

using differentials :

/050,

° Watch Video Solution

16. In the following find the approximate values,

using differentials :

(17)1/4

o Watch Video Solution



https://dl.doubtnut.com/l/_47tpEDmDWtI7
https://dl.doubtnut.com/l/_RLPTSdqAB2YM

17. In the following find the approximate values,

using differentials :

(28)/3

° Watch Video Solution

18. In the following find the approximate values,

using differentials :

(255)/*

o Watch Video Solution



https://dl.doubtnut.com/l/_0wbOQ5nwD4Vd
https://dl.doubtnut.com/l/_32ub97K2iG4N

19. In the following find the approximate values,

using differentials :

(401)/2

° Watch Video Solution

20. In the following find the approximate values,

using differentials :

(26.57)/3

o Watch Video Solution



https://dl.doubtnut.com/l/_zKy23cZfQWbs
https://dl.doubtnut.com/l/_ICMVYUoRnaBl

21. In the following find the approximate values,
using differentials :

(0.731)/3

° Watch Video Solution

22. The approximate value of ¥/0.009 is

° Watch Video Solution

23. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_x2BO4lrjqX55
https://dl.doubtnut.com/l/_vAOnTmMMKdV0
https://dl.doubtnut.com/l/_KszF2XKII4ys

v/0.007

o Watch Video Solution

24. In the following find the approximate values,

using differentials :

(15)1/4

° Watch Video Solution

25. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_KszF2XKII4ys
https://dl.doubtnut.com/l/_wq8dujbR4v0i
https://dl.doubtnut.com/l/_jk407hhZCYWa

(82)1/4

o Watch Video Solution

26. In the following find the approximate values,

using differentials :

(255)" /4

° Watch Video Solution

27. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_jk407hhZCYWa
https://dl.doubtnut.com/l/_02206aCkEo7p
https://dl.doubtnut.com/l/_TYACInWegvru

(81.5)/*

o Watch Video Solution

28. In the following find the approximate values,

using differentials :

17 1/4
(1)

o Watch Video Solution

29. In the following find the approximate values,

using differentials :


https://dl.doubtnut.com/l/_TYACInWegvru
https://dl.doubtnut.com/l/_ERFE0AtHKyCG
https://dl.doubtnut.com/l/_WivTCnWL8DdM

(32.15)/°

o Watch Video Solution

30. In the following find the approximate values,

using differentials :

(0.999)/10

° Watch Video Solution

3
2

31. Find approximation value of (3.968)2 using

differentials.

| e ]


https://dl.doubtnut.com/l/_WivTCnWL8DdM
https://dl.doubtnut.com/l/_LNFA6rgisn4e
https://dl.doubtnut.com/l/_cdFTn1A0QRrO

[ W Watch Video Solution ]

32. In the following find the approximate values,

using differentials :

(33) /5

o Watch Video Solution

33. Find the approximate value of :

£(3.02), where f(z) = 32>+ 15z + 3

° Watch Video Solution



https://dl.doubtnut.com/l/_cdFTn1A0QRrO
https://dl.doubtnut.com/l/_03wHIZDWbJJJ
https://dl.doubtnut.com/l/_zpZgg79jnE7j
https://dl.doubtnut.com/l/_5RNIFApJfSyx

34. Find the approximate value of f(5.001),

where f(z) = z° — T2* + 15.

o Watch Video Solution

35. 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/_5RNIFApJfSyx
https://dl.doubtnut.com/l/_DefEVqay38Ar

36. 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

37.1f the radius of a sphere is measured as 9 cm
with an error of 0.03 cm, then find the

approximating error in calculating its volume.

0 Watch Video Solution



https://dl.doubtnut.com/l/_h7ggJ2MNC0Gb
https://dl.doubtnut.com/l/_p6BrAszAO3Xz

38. cos61°, it being given that

sin60° = 0.86603 and 1° = 0.01745 radian.

O Watch Video Solution

39. Find the approximate change in the value of

1
—- when x changes from z = 2to =z = 2.002.
T

° Watch Video Solution

40. Using differentiation, find the approximate

value of f(3.01), where f(z) = 4z* + 5z + 2.


https://dl.doubtnut.com/l/_wbZ1flGyuBYy
https://dl.doubtnut.com/l/_HXsSYHigCjKL
https://dl.doubtnut.com/l/_eACfiYdO2Pfe

o Watch Video Solution

41. Use differentials, find the approximate value

of the following :

.22
sin —

14

° Watch Video Solution

42. Use differentials, find the approximate value

of the following :

117
COs ——

36

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_eACfiYdO2Pfe
https://dl.doubtnut.com/l/_SfYZDrghbV6O
https://dl.doubtnut.com/l/_Nzir1eXbu1n4
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43. If y = si d > 7 Tq
y = sinzandx change from 5 14

what is the approximate change in y?

° Watch Video Solution

44, A circular metal plate expands under heating
so that its radius increases by 2%. Find the
approximate increase in the area of the plate if

the radius of the plate before heating is 10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_Nzir1eXbu1n4
https://dl.doubtnut.com/l/_I1mBqWoxjhDY
https://dl.doubtnut.com/l/_PyUzwejS5AQ1

45, Find the percentage error in calculating the
surface area of a cubical box if an error of 1% is
made in measuring the lengths of edges of the

cube.

o Watch Video Solution

46. The radius of a spherical diamond is
measured as 6 cm with an error of 0.04 cm.
Obtain the approximate error in calculating its
volume. If the cost of 1em? diamond is Rs 1600,

what is the loss to the buyer of the diamond?



https://dl.doubtnut.com/l/_MetBWPVbxZAo
https://dl.doubtnut.com/l/_lPapou7wyCuv

’ ° Watch Video Solution l

EXERCISE 1 (e) (Short Answer Type Questions)

1. Find the maximum or minimum values, if any,
of the following funcitons without using the

derivatives :

f(z) = —(z —1)* +10

o Watch Video Solution



https://dl.doubtnut.com/l/_lPapou7wyCuv
https://dl.doubtnut.com/l/_yjrLHri4X9AN

2. Find the maximum or minimum values, if any,
of the following functions without using the

derivatives :

flz) = 2z —1)> +3

o Watch Video Solution

3. Find the maximum or minimum values, if any,
of the following funcitons without using the
derivatives :

flz) =x+1,. 2 € [ —1,1]

° Watch Video Solution



https://dl.doubtnut.com/l/_jDqwk1h79Xs8
https://dl.doubtnut.com/l/_uxXRkhS3V7Q7

4. Find the maximum or minimum values, if any,
of the following funcitons without using the
derivatives :

g(z) = 2% + 1.

° Watch Video Solution

5. Find the maximum or minimum values, if any,
of the following funcitons without using the

derivatives :

flz) =]z +2[ -1


https://dl.doubtnut.com/l/_uxXRkhS3V7Q7
https://dl.doubtnut.com/l/_8YsGBbElGf2g
https://dl.doubtnut.com/l/_CO6i6Zc2iodA

o Watch Video Solution

6. Find the maximum or minimum values, if any,
of the following funcitons without using the
derivatives :

g(z) = — |z — 1] + 3.

° Watch Video Solution

7. Find the maximum or minimum values, if any,

of the following funcitons without using the


https://dl.doubtnut.com/l/_CO6i6Zc2iodA
https://dl.doubtnut.com/l/_deYwY1WRdANJ
https://dl.doubtnut.com/l/_1zn7uzyAL9Ra

derivatives :

f(z) =sin2z + 5

° Watch Video Solution

8. Find the maximum or minimum values, if any,
of the following funcitons without using the
derivatives :

f(z) = |sindz + 3|.

© Watch video solution



https://dl.doubtnut.com/l/_1zn7uzyAL9Ra
https://dl.doubtnut.com/l/_ctW7pI22eIoJ

9. Find the points of absolute maximum and
minimum of each of the following :

y:$(1+10$—w2),3§w§9

° Watch Video Solution

10. Find the points of absolute maximum and
minimum of each of the following :

1
y:§x3/2—4x,0§m§64

o Watch Video Solution



https://dl.doubtnut.com/l/_41lDKy7PWV0K
https://dl.doubtnut.com/l/_tW60gkEJRzVq

11. Find the points of absolute maximum and

minimum of each of the following :

1
Yy = \/B(sina: + Ecos2w),0 <z < %

° Watch Video Solution

12. Find the maximum and the minimum values,
if any, of the function given by

f(z) =z,z € (0,1)

o Watch Video Solution



https://dl.doubtnut.com/l/_jwrVfOwtAgqM
https://dl.doubtnut.com/l/_FcqgPOk6o4yF
https://dl.doubtnut.com/l/_B30QMMAnWGkj

13. Find the absolute minimum value of

y=z2—-3zin0 <z <2

° Watch Video Solution

14. Find the minimum value of sin”

B.O

C.1

D.1/2



https://dl.doubtnut.com/l/_B30QMMAnWGkj
https://dl.doubtnut.com/l/_ziU3zlePD8eT

| QJ Watch Video Solution

15. Find the maximum and minimum values of
the function :

f(z) = 2z — 152 + 36z + 11.

° Watch Video Solution

16. Find local minimum value of the function f

given by f(z) = 3 + |z|,z € R.

o Watch Video Solution



https://dl.doubtnut.com/l/_ziU3zlePD8eT
https://dl.doubtnut.com/l/_5IwO0uMnastK
https://dl.doubtnut.com/l/_WEszvlHclBIK

EXERCISE 1 (e) (Long Answer Type Questions (1))

1. Find the absolute maximum and minimum
values of each of the following in the given

intervals :

f(z) =« — 2%, [0,1]

° Watch Video Solution

2. Find the absolute maximum and minimum

values of each of the following in the given


https://dl.doubtnut.com/l/_K86eXU1JdrFg
https://dl.doubtnut.com/l/_ENsw53NSBQL7

intervals :

f(z) = 2 + %,w € [1, 3]

o Watch Video Solution

3. Find absolute maximum and minimum values
of a function f given by

f(z) = 1225 — 625,z € [— 1,1].

o Watch Video Solution



https://dl.doubtnut.com/l/_ENsw53NSBQL7
https://dl.doubtnut.com/l/_yHGlU3aSX30y

4. Find the absolute maximum and minimum
values of each of the following in the given
intervals :

f(:c):a:3—3a:, —3<x<3

° Watch Video Solution

5. Find the absolute maximum and minimum
values of each of the following in the given
intervals :

5!
f(w):a:3—§m2—2w+1,0§w§3.

° Watch Video Solution



https://dl.doubtnut.com/l/_Zi4wPqPWPySV
https://dl.doubtnut.com/l/_5KtUYKLjvXc6

6. Find the absolute maximum and minimum
values of each of the following in the given

intervals :

flz) =z° in [ —2,2].

° Watch Video Solution

7. Find the absolute maximum and minimum
values of each of the following in the given

intervals :

flz) = (x—1)°+3 in [ -3, 1]


https://dl.doubtnut.com/l/_5KtUYKLjvXc6
https://dl.doubtnut.com/l/_uC8aZKLyVH6u
https://dl.doubtnut.com/l/_Xu0d85a9lCCE

o Watch Video Solution

8. Find the absolute maximum and minimum
values of each of the following in the given

intervals :

f(z) = 22* — 152> + 36z + 1 in [1, 5]

° Watch Video Solution

9. Find the absolute maximum and minimum

values of each of the following in the given


https://dl.doubtnut.com/l/_Xu0d85a9lCCE
https://dl.doubtnut.com/l/_qGzn3rXPnfdt
https://dl.doubtnut.com/l/_uAAxsO7yaNuK

intervals :

f(z) = sinx + cosz in [0, 7]

° Watch Video Solution

10. Find the absolute maximum and minimum
values of each of the following in the given
intervals :

f(z) = cos’z + sinz in [0, 7).

o Watch Video Solution



https://dl.doubtnut.com/l/_uAAxsO7yaNuK
https://dl.doubtnut.com/l/_t7MQaqEbaLXn

1. Find the maximum and minimum values of
each of the following in the given intervals :

Yy = secx + 10g(C082 LE), in (07 271')

° Watch Video Solution

12. Find the absolute maximum and minimum
values of each of the following in the given
intervals :

y = 2cos2x —cos4x,0 <z <.

° Watch Video Solution



https://dl.doubtnut.com/l/_0iVq3whe0oPa
https://dl.doubtnut.com/l/_Xvjeh0TDnIRD

13. Find the maximum value and the minimum
value and the minimum value of
3z — 82% + 1222 — 48z + 25 on the interval

:07 3]‘

o Watch Video Solution

14. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

The constant function a..



https://dl.doubtnut.com/l/_utq3uXm595iQ
https://dl.doubtnut.com/l/_qk7k8qZCzR7f

I ° Watch Video Solution

15. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum

values :

O Watch Video Solution

16. Find the points of local maxima and local

minima, if any, of the following functions. Find


https://dl.doubtnut.com/l/_qk7k8qZCzR7f
https://dl.doubtnut.com/l/_SaH4e27XKb9f
https://dl.doubtnut.com/l/_blKRJRPmXSUa

also the local maximum and local minimum

values :

f(z) = z* — 3z.

o Watch Video Solution

17. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

f(z) =cosz,0 <z <

° Watch Video Solution



https://dl.doubtnut.com/l/_blKRJRPmXSUa
https://dl.doubtnut.com/l/_zaL8WicUdM1f

18. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

f(x) =sinxz + cosz,0 < z < %

0 Watch Video Solution

19. Find the local maxima and local minima, if
any, of the followig functions. Find also the local

maximum and the local minimum values, as the


https://dl.doubtnut.com/l/_Id9Pv6wwOysG
https://dl.doubtnut.com/l/_gisUSCdpqd6L

case may be:

f(x) =sinz —cosz,0 < x < 27

° Watch Video Solution

20. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

x 5
g(w)—g—l—;,w>0,

° Watch Video Solution



https://dl.doubtnut.com/l/_gisUSCdpqd6L
https://dl.doubtnut.com/l/_44yxV4xVpzxn
https://dl.doubtnut.com/l/_BGNUICswZ2HB

21. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum

values :

g(z) = 1

x2 + 2

° Watch Video Solution

22. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum

values :

flz) = z4/1 —x,2 > 0.


https://dl.doubtnut.com/l/_BGNUICswZ2HB
https://dl.doubtnut.com/l/_v4CLUBMM3Rnk

° Watch Video Solution

23. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

f(z) = 2° — 122 + 362 — 4

° Watch Video Solution

24. Find the points of local maxima and local

minima, if any, of the following functions. Find


https://dl.doubtnut.com/l/_v4CLUBMM3Rnk
https://dl.doubtnut.com/l/_WHmbVHELF9fX
https://dl.doubtnut.com/l/_pJDUPkBKCezB

also the local maximum and local minimum
values :

g(z) = 2° — 3z

° Watch Video Solution

25. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum

values :

f(z) = z° — 3z + 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_pJDUPkBKCezB
https://dl.doubtnut.com/l/_HUUKWFUd33nr

26. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

3

4
flz) = — Zx4 — 8z3 — ;xz + 105

° Watch Video Solution

27. Find the points of local maxima and local
minima, if any, of the following functions. Find

also the local maximum and local minimum


https://dl.doubtnut.com/l/_93nF5e84eRh5
https://dl.doubtnut.com/l/_dA7xfYKQvifg

values :

f(:c)::c3—6:c2—|—9w—|—15.0§:c§6

° Watch Video Solution

28. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

flx) = —x 4+ 2sinz,0 <z <27

° Watch Video Solution



https://dl.doubtnut.com/l/_dA7xfYKQvifg
https://dl.doubtnut.com/l/_NTe39Dzb7MDf
https://dl.doubtnut.com/l/_R9XZE1FIlCEQ

29. Find the points of local maxima and local
minima, if any, of the following functions. Find
also the local maximum and local minimum
values :

s

f(z) =sin*z + cos*z,0 < z < 3

° Watch Video Solution

1
e

1 Z
30. Prove that (E) has maximum value is(e)

° Watch Video Solution



https://dl.doubtnut.com/l/_R9XZE1FIlCEQ
https://dl.doubtnut.com/l/_oxIxWZiyFkTs
https://dl.doubtnut.com/l/_qlzlOVyzy4gT

31. The curve y = az® + bz has a turning point
at (1, -2). Find the values of 'a and 'b' and also

show that y is minimum at this point.

° Watch Video Solution

ar — b
(z —1)(z — 4)

P(2, — 1), find the value of aandb and show

32. If y = has a turning point

that y is maximum at P-

° Watch Video Solution



https://dl.doubtnut.com/l/_qlzlOVyzy4gT
https://dl.doubtnut.com/l/_jRjYkATdikBA

EXERCISE 1 (f) (Long Answer Type Questions (1))

1. Find two positive numbers whose sum is 16

and product is maximum.

° Watch Video Solution

2. Amongest all pairs of positive numbers with
product (i) 256 (ii) 64, find those whose sum is

least.

o Watch Video Solution



https://dl.doubtnut.com/l/_jADP4XSrJUf7
https://dl.doubtnut.com/l/_oN4OLHPBOluG
https://dl.doubtnut.com/l/_aNenGv10aqlX

3. Find two numbers whose sum is 15 and the
square of one multiplied by the cube of the

other is maximum.

° Watch Video Solution

4. Find two positive numbers whose product is

64 and the sum is minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_aNenGv10aqlX
https://dl.doubtnut.com/l/_ZQ9ijH2GVElx

5. Find two positive numbers x and y such that
their sum is 35 and the product z’y°is a

maximum.

° Watch Video Solution

6. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_xaR1bW102E5Q
https://dl.doubtnut.com/l/_iiwDhfsViVAd

7. Find two positive numbers x and y such that

z 4+ y = 60and zy’is maximum.

O Watch Video Solution

8. How should we choose two numbers, each
greater than or equal to — 2, whose sum is 1/2
so that the sum of the first and the cube of the

second is minimum?

O Watch Video Solution



https://dl.doubtnut.com/l/_f1SEDbpjq84q
https://dl.doubtnut.com/l/_amWL6JbrDImZ

9. Find the maximum slope of the curve

y= — x>+ 32> + 2z — 27.

° Watch Video Solution

10. Two sides of a triangle are given. The angle
between them such that the area is maximum, is

given by

° Watch Video Solution



https://dl.doubtnut.com/l/_gJA0QwmL7DJW
https://dl.doubtnut.com/l/_sp74twhIk3LG

11. A wire of length 36m is to be cut into two
pieces. One of the pieces is to be made into a
square and the other into a circle. What should
be the lengths of the two pieces, so that the
combined area of the square and the circle is

minimum?

° Watch Video Solution

12. A wire of length 36cm is cut into the two
pieces, one of the pieces is turned in the form of

a square and other in form of an equilateral


https://dl.doubtnut.com/l/_1sxdFhovt9QA
https://dl.doubtnut.com/l/_onL02Mz76VLp

triangle. Find the length of each piece so that

the sum of the areas of the two be minimum

° Watch Video Solution

13. Prove that the perimeter of a right - angled
triangle of given hypotenuse equal to 5 cm is

maximum when the triangle is isosceles.

° Watch Video Solution



https://dl.doubtnut.com/l/_onL02Mz76VLp
https://dl.doubtnut.com/l/_OxEMrO8nJQ7n

14. Prove that the area of right-angled triangle
of given hypotenuse is maximum when the

triangle is isosceles.

° Watch Video Solution

15. Prove that the least perimeter of an isosceles

triangle in which a circle of radius r can be

inscribed is 6,/3r.

O Watch Video Solution



https://dl.doubtnut.com/l/_8ackw2YzFwl1
https://dl.doubtnut.com/l/_ILvGFxqwMuho

16. Show that of all the rectangles of given area,

the square has the smallest perimeter.

O Watch Video Solution

17. Show that the rectangle of maximum
perimeter which can be inscribed in a circle of

radius a is a square of side v/2a .

o Watch Video Solution



https://dl.doubtnut.com/l/_s0UjXq95ZwLa
https://dl.doubtnut.com/l/_ns921m9gtF9a

18. Show that the rectangle of maximum area

that can be inscribed in a circle is a square.

° Watch Video Solution

19. Show that of all the rectangles inscribed in a
given fixed circle, the square has the maximum

area.

° Watch Video Solution



https://dl.doubtnut.com/l/_9ZJEFEJkaFTC
https://dl.doubtnut.com/l/_6N1EDV6lCAod

20. A rectangle is inscribed in a semi-circle of
radius r with one of its sides on diameter of
semi-circle. Find the dimensions of the rectangle

so that its area is maximum. Find also the area.

o Watch Video Solution

21. Of all rectangles, each of which has perimeter

(i) 40 cm

(i) 60 cm


https://dl.doubtnut.com/l/_tY68W3uKaEw6
https://dl.doubtnut.com/l/_yIcnk48yQWkE

Find the one having maximum area. Also, find

that area.

° Watch Video Solution

22. An open box with a square base is to be
made out of a given quantity of card board of

area c2 square units. Show that the maximum

C3

6v/3

cubic units.

volume of the box is

° Watch Video Solution



https://dl.doubtnut.com/l/_yIcnk48yQWkE
https://dl.doubtnut.com/l/_Lvfxal5j4lif

23. Show that the semi - vertical angle of the
right - circular cone of maximum volume and of

given slant height is :

(i) tan ! 1/2

(i1) cos ! i
V3

o Watch Video Solution

24. Prove that the semi-vertical angle of the right
circular cone of given volume and least curved

surface is cot (\/ﬁ) :

[ Q Watch Video Solution


https://dl.doubtnut.com/l/_0mumFKCUxlxb
https://dl.doubtnut.com/l/_euJwXnbRRVbL

EXERCISE 1 (f) (Long Answer Type Questions (I1))

1. Show that the volume of the greatest cylinder,

which can be inscribed in a cone of height 'h’

and semi - vertical angle 30° is gwh?’

° Watch Video Solution

2. Show that the altitude of the right circulau

cone of maximum volume that can be inscribed

4
in a sphere of radius r is ?T also show that the


https://dl.doubtnut.com/l/_euJwXnbRRVbL
https://dl.doubtnut.com/l/_dPtZM57Fkgma
https://dl.doubtnut.com/l/_eyMAkmDiSsWi

maximum volume of cone is 2—7 of the volume

of the sphere.

° Watch Video Solution

3. Find the volume of the larges cylinder that can

be inscribed in a sphere of radius r

° Watch Video Solution

4. Find the volume of the larges cylinder that

can be inscribed in a sphere of radius r

| e~ ]


https://dl.doubtnut.com/l/_eyMAkmDiSsWi
https://dl.doubtnut.com/l/_orNDDHvuNMBz
https://dl.doubtnut.com/l/_KwXw2ifqG8pP

[ W Watch Video Solution ]

5. Show that the right-circular cone of least
curved surface and given volume has an altitude

equal to 1/2 times the radius of the base.

° Watch Video Solution

6. Show that the height of the cylinder of

maximum volume that can be inscribed in a
2R

sphere of radius R is —. Also find the
V3

maximum volume.



https://dl.doubtnut.com/l/_KwXw2ifqG8pP
https://dl.doubtnut.com/l/_xwS80CSj1i34
https://dl.doubtnut.com/l/_2q9quOGlwxHd

| o Watch Video Solution

7. Find the height of right circular cylinder of
maximum volume that can be inscribed in a

sphere of radius 10+/3cm.

o Watch Video Solution

8. Show that the radius of right - circular cylinder
of maximum volume, that can be inscribed in a

sphere of radius 18 cm, is 6+/6cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_2q9quOGlwxHd
https://dl.doubtnut.com/l/_vyfpeF1abcAU
https://dl.doubtnut.com/l/_Nq5qBKOeT771

9. Prove that the radius of the right circular
cylinder of greatest curved surface area which
can be inscribed in a given cone is half of that of

the cone.

o Watch Video Solution

10. Of all the closed cylinderical cans (right -
circular), which enclose a given volume of :
(i) 100 cubic centimeters

(ii) 1287 cubic centimeters,


https://dl.doubtnut.com/l/_Nq5qBKOeT771
https://dl.doubtnut.com/l/_nMMMrrV1Pl8B
https://dl.doubtnut.com/l/_LPUGB5X4of2l

find the dimensions of the can, which has the

minimum surface area.

° Watch Video Solution

11. Show that the surface area of a closed cuboid
with square base and given volume is minimum,

when it is a cube.

° Watch Video Solution



https://dl.doubtnut.com/l/_LPUGB5X4of2l
https://dl.doubtnut.com/l/_cV0dKmPbDARv

12. A figure consists of a semi-circle with a
rectangle on its diameter. Given the perimeter of
the figure, find its dimensions in order that the

area may be maximum.

o Watch Video Solution

13. A window is the in the form of a reactangle,
surmounted by a semi - circle. If the perimeter
be 15 metres, find the dimesnions so that

greatest possible amount of light may be


https://dl.doubtnut.com/l/_s2X34K0Upc1c
https://dl.doubtnut.com/l/_du15eMBRW16t

admitted in order that its area may be

maximum.

° Watch Video Solution

14. Show that a cylinder of a given volume which
is open at the top has minimum total surface
area, when its height is equal to the radius of its

base.

© Watch video solution



https://dl.doubtnut.com/l/_du15eMBRW16t
https://dl.doubtnut.com/l/_7z0PBy3Rn2cF

15. The height of a closed cylinder of given
volume and the minimum surface area is (a)
equal to its diameter (b) half of its diameter (c)

double of its diameter (d) None of these

° Watch Video Solution

16. Rectangles are inscribed inside a semicircle of

radius r. Find the rectangle with maximum area.

° Watch Video Solution



https://dl.doubtnut.com/l/_R1C8EzVSb53v
https://dl.doubtnut.com/l/_d6uU9Deo6LOg

17. A square-based tank of capacity 250 cu m has
to bedug out. The cost of land is Rs 50 per sq m.
The cost of digging increases with the depth
and for the whole tank the cost is Rs
400 x (depth)?. Find the dimensions of the tank

for the least total cost.

° Watch Video Solution

18. A tank with rectangular base and rectangular
sides, open at the top is to be constructed so

that its depth is 2 m and volume is 8 m3. If


https://dl.doubtnut.com/l/_ywIFfrKHtung
https://dl.doubtnut.com/l/_PjntPcZmgbzc

building of tank costs Rs 70 per square metre
for the base and Rs 45 per square metre for

sides, what is the cost of least expensive tank?

° Watch Video Solution

19. A rectangular sheet of tin 45 cm by 24 cm is
to be made into a box without top, by cutting
off square from each corner and folding up the
flaps. What should be the side of the square to
be cut off so that the volume of the box is

maximum ?

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_PjntPcZmgbzc
https://dl.doubtnut.com/l/_LGjLRty3ZRXW

20. An open box is to be made of square sheet of
tin with side 20 cm, by cutting off small squares
from each corner and foding the flaps. Find the
side of small square, which is to be cut off, so

that volume of box is maximum.

° Watch Video Solution

21. A canon is fired at an angle «9(0 <0< %)

with the horizontal. If 'v' is the intial velocity of

the canon ball, the height 'h' of the ball at time


https://dl.doubtnut.com/l/_LGjLRty3ZRXW
https://dl.doubtnut.com/l/_sJWNb0aSZZAW
https://dl.doubtnut.com/l/_J64ceWjembHT

't', ignoring wind resistance, is given by
h = (vsinf)t — 4.9t

(a) Will be ball return to the ground?

(b) How far will the ball have travelled
horizontally at the time it hits the ground,
assuming there are no forces in the horizontal
direction?

(c ) Determine "0’ so that the horizontal range

of the ball is maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_J64ceWjembHT

22. Find the maximum profit that a company can

make, if the profit function isgiven by

p(z) = 41 — 242 — 1822

° Watch Video Solution

23. Find the maximum profit that a company can

make, if the profit function is given by :

P(x) = 41 — 72z — 182*

o Watch Video Solution



https://dl.doubtnut.com/l/_p2Nuiijsoqvq
https://dl.doubtnut.com/l/_AtOUWNhmAzOx

24. Find the maximum profit that a company can

make, if the profit function is given by :

P(z) = 41 — 24z — 62°.

° Watch Video Solution

25. Find the point on the curve y* = 4z which is

nearest to the point (2; — 8)

° Watch Video Solution



https://dl.doubtnut.com/l/_UbQMdoG5PM9q
https://dl.doubtnut.com/l/_FHYsP6Ug1bVE

26. Find the point on the curve y? = 2z which is

at a minimum distance from the point (1, 4)

° Watch Video Solution

27.Find the point on the curve y* = 2z, which is

nearest to the point (1, — 4).

° Watch Video Solution

28. Find the point on the parabola r? = 8y,

which is nearest to the point (2, 4).


https://dl.doubtnut.com/l/_thYOjVjh08tc
https://dl.doubtnut.com/l/_hgnBv0CcA7Mr
https://dl.doubtnut.com/l/_8xok8CjrF8cC

° Watch Video Solution

29. A helicopter is flying along the curve
y = z° 4+ 2. A soldier is placed at the point (3,
2). Find the nearest distance between the solider

and the helicopter.

° Watch Video Solution

30. A manufacturer can sell 'x' items at a price of
Rs (250 — x) each. The cost of producing 'x'

items is Rs (:cz —50zc—i—12). Determine the


https://dl.doubtnut.com/l/_8xok8CjrF8cC
https://dl.doubtnut.com/l/_cHd1wmUyFsIy
https://dl.doubtnut.com/l/_oZAs4SXYc8HD

number of items to be sold so that he can make

maximum profit.

O Watch Video Solution

31. A factory can shell 'x' items per week at price

x :
of Rs (20 — W) each. If the cost price of one

, , 2000
item is Rs | 5 + — ) find the number of

items, the factory should produce every week for
maximum profit. If price is reduced, how it will
effect the sale? Give reasons.

(i) Profit function of a company is given as :

24x x?
P(x): =~ 100 — 500.



https://dl.doubtnut.com/l/_oZAs4SXYc8HD
https://dl.doubtnut.com/l/_E0nAhJymhlz9

where X' is the number of units produced.

What is the maximum profit of the company?

° View Text Solution

32. Let 'p' be the price per unit of a certain
product, when there is a sale of 'xX' units. The

total revenue function is :

B 100z
3z +1

P(z) 4.
(i) Find the marginal revenue function, rate of

change of total revenue function with respect to

(i) When x = 10, find the relative change of


https://dl.doubtnut.com/l/_E0nAhJymhlz9
https://dl.doubtnut.com/l/_I0VNk3eaM5Tp

revenue R, i.e., Rate of change of R with respect
to x and also the percentage rate of change of R

at z = 10.

° Watch Video Solution

33. If performance of the students 'y’ depends on

the number of hours 'x' given by the relation :

$2

=4r — —.
Y £ 9

find the number of hours, the students work to

have the best performance.

° Watch Video Solution



https://dl.doubtnut.com/l/_I0VNk3eaM5Tp
https://dl.doubtnut.com/l/_zGs7qSCSG1f8

Objective Type OQuestions (A. Multiple Choice

Questions)

1. The rate of change of the area of a circle with

respect to its radiusrat r=6 cmis:

A. 107

B. 127

C.8m

D. 11m.

Answer: b

I ° Watch Video Solution


https://dl.doubtnut.com/l/_vEjc1Nk9lGNc

2. The total revenue in Rupees received from the
sale of x units of a product is given by
R(z) = 3z* + 362 + 5. The marginal revenue,
when & = 15is (A) 116 (B) 96 (C) 90 (D) 126

A. 116

B. 96

C.90

D. 126

Answer: d



https://dl.doubtnut.com/l/_vEjc1Nk9lGNc
https://dl.doubtnut.com/l/_W9Qk2jsWzvff

° Watch Video Solution

2 T

3. The interval in which y = z°e " is increasing

is (A) ( — 00, 00) (B) (2,0) (C) (2, o0) (D) (0, 2)
A. ( — o0, c0)
B.( —2,0)
C. (2, 0o)

D. (0, 2)

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_W9Qk2jsWzvff
https://dl.doubtnut.com/l/_gYTuBQst1yNX

4.Find the slopes of the tangent and the normal

to the curve y = 22° 4+ 3sinz atz = 0

A 2

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_gYTuBQst1yNX
https://dl.doubtnut.com/l/_5TEmdyXGzJF1
https://dl.doubtnut.com/l/_yvec65C0LFaq

5.The line y = £ + 1 is a tangent to the curve

y® = 4z at the point:
A (1,2)
B.(2,1)
c.(1, — 2

D.(—1,2)

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_yvec65C0LFaq

6. If f(x)=3z>+ 15z +5, then the
approximate value of f(3.02) is :

A.47.66

B. 57.66

C. 67.66

D. 77.66.

Answer: d

O Watch Video Solution



https://dl.doubtnut.com/l/_2LV87p33Yuq1

7. The approximate change in the volume of a
cube of side x metres caused by increasing the
side by 3% is(A) 0.06 z°m® (B) 0.6 z>m? (C) 0.09
3m? (D) 0.9 z3m?

A.0.06z°m”>

B.0.6z°m?

C.0.09z°m?

D. 0.9z3m3.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UpJ3M6QvKvPu

8. The point on the curve z? = 2ywhich is

nearest to the point (0, 5) is(A) (2v/2,4) (B)

(2v/2,0) (€) (0,0) (D) (2,2)

A (2v/2, 4)
B. (21/2, 0)

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_UpJ3M6QvKvPu
https://dl.doubtnut.com/l/_kucrD1umkDru

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

Lot e A 0®)1(030) -
1—|—a:—|—:132ls 3

A.O

B.1

C.3

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_kucrD1umkDru
https://dl.doubtnut.com/l/_LrTWICnFh7PB
https://dl.doubtnut.com/l/_EDoyloW5REbD

10. The maximum value of

x(x — 1) —|—1]1/3.0 <z <lis

D.O

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_EDoyloW5REbD

11. A cylindrical tank of radius 10 m is being filled
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 m3/h (B) 0.1 m3/h (C) 11
m?> /h (D) 0.5m> / h

A.1m® /minute

B.0.1m* /minute.

C.1.1m> /minute

D.0.5m> /minute.

Answer: a

[ - 1


https://dl.doubtnut.com/l/_cD4a4a824PIM

I @Y Watch Video Solution ]

12. The slope of the tangent to the curve
r=t>+3t—8,y=2t"— 2t — 5 at the point

(2,-1),1s

>
)
)

=
ol o \,|

N

Answer: b

| e |


https://dl.doubtnut.com/l/_cD4a4a824PIM
https://dl.doubtnut.com/l/_UApk6bSRP0xu

I & Watch Video Solution I

13.The line y = max + lis a tangent to the curve

1
y2 — 4zif the value of mis(A) 1(B) 2 (C) 3 (D) 3

Al
B.2

C.3

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_UApk6bSRP0xu
https://dl.doubtnut.com/l/_8Hy4zyinEupe

14. The normal at the point (1,1) on the curve
2y+w2=3is(A) x+y=0 (B) zy=0 (C)
z+y+1=0D)zy=0

Axz+y=20

Bz —y=20

Cz+y+1=0

Dz—y+1=0

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_8Hy4zyinEupe
https://dl.doubtnut.com/l/_fEG9equItYBQ

15. Find the equation of the normal to curve

z? = 4ywhich passes through the point (1, 2).

Az +y=3
B.x —y=3
Cx+y=1
D.z —y = 1.
Answer: a

° Watch Video Solution



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

16. The points on the curve 9y* = >, where the

normal to the curve makes equal intercepts with

the axes are(A) (4, 4 §) (B) (4, _TS) (C)

3
413 (D
(’ 5)’

14,2
'8

-~ L i
H- | H-
| w ool w w| oo w| oo

H-
R

~— — N ~———

Answer: a

° Watch Video Solution



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

17. The point on the curve 3y = 6z — 5z° the

normal at Which passes through the origin, is

Al

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_YHDSNuzOnvwE
https://dl.doubtnut.com/l/_4vFcdV6VnYi2
https://dl.doubtnut.com/l/_IXlDiurnE6Cx

18. The two curves z°> —3zy? +2=0 and
3xiy —y? —2=0
A. touch each other
B. cut at right angle
s
C.cut at an angle 3

s
D. cut at an angle T

Answer: b

O Watch Video Solution



https://dl.doubtnut.com/l/_IXlDiurnE6Cx

19. If the parametric of a curve given by
r = e'cost,y = etsint, then the tangent to

the curve at the point ¢ = 7 /4 makes with axis

of x the angle

>
o

0
G ENNE

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_xdh2seZAICen

20. The equation to the normal to the curve
y=sinx at (0, 0) is =0 (b) y=0 ()

r+y=0(d)z—y=0

Ax=0
B.y =20
Cxz+y=0
Dz —y=20
Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_xdh2seZAICen
https://dl.doubtnut.com/l/_ot1zJyob1iUF

21. Write the coordinates of the point on the
curve y*> = x where the tangent line makes an

0
angle 1 with x-axis.

~(31)
o (33)
C.(4,2)

D. (1, 1)

Answer: b

0 Watch Video Solution



https://dl.doubtnut.com/l/_ot1zJyob1iUF
https://dl.doubtnut.com/l/_W7N84tC0VWlx

22. The slope of the normal to the curve

1
y = 222 + 3sin x at = 0Ois(A) 3 (B) 3 (O3
(D) !

3

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_W7N84tC0VWlx
https://dl.doubtnut.com/l/_xo9XRwTSVbmy

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

y® = 4z at the point :

A (1,2)

D.(—1,2)

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_Mu3URuJD5nT1

24. The rate of change of the area of a circle with
respect to its radius ratr=6 cm is:

A.16mem? /em

B. 12mecm? / em

C.8mem?* /em

D. 11wem? / em.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Yf1bUDxGgdtJ

25. The rate of change of the area of a circle with
respect to its radius rwhen r=3 cmiis :

A. 6mem? /em

B.4mem? /em

C.5mem? /em

D. None of these.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_p2jk0X0IhYd5

26. The point on the curve y = 2z2, where the

slope of the tangent is 8, is :

A. (0, 2)

Answer: c

O Watch Video Solution



https://dl.doubtnut.com/l/_RAvUxjSe0whR

27.Find the equation of the normal to the curve

y = 2z° + 3sinzatz = 0.

A.3

Answer: d

O Watch Video Solution



https://dl.doubtnut.com/l/_S1JzRnPrd51S

28. The rate of change of the area of a circle with

respect to its radius atr=2cmiis :

A 8r

B. 27

C.4rm

D.11mx

Answer: c

O Watch Video Solution



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

29. Find the slope of the tangent to the curve
y=1x>—3z+2 at the point whose x-
coordinate is 3.

A. 20

B. 24

C.30

D. 25

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_8p3FIjhbp5kQ
https://dl.doubtnut.com/l/_LaFqCxHsDky7

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

y? = 4z at the point :

D.(—1,2)

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_LaFqCxHsDky7

26—230

31. The interval, in which y = 2z Is

increasing is :
A. ( — 00, 00)
B.(—1,0)
C. (1, 00)

D. (0, 1).

Answer: d

O Watch Video Solution



https://dl.doubtnut.com/l/_jRM5yWCMVy27

32. The equation of tangent to the curve
_ 3 i3 _ .

x =acos” 0,y =asin” 0 at H—le
A1l
B.2

C.—1

D. None of these.

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_DG8jao5Lpdlb

33. Find the slope of the normal to the curve
_ 3 i3 T
x = acos’ 0,y =sin’ fat 0 = 1

Al

Answer: a

O Watch Video Solution



https://dl.doubtnut.com/l/_jpnrnaZAkXv4

34. The maximum and minimum values of

function f(x) = sin3z + 4 are respectively:

A.5and 3
B.6and 4
C.4and3

D. None of these.

Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_h1iWELi1Q1Um

35. The function f(x) =cosx —sinz has

maximum or minimum valueatxz = .....

>

@
w3 )N P,;|§o AN

Answer: b

O Watch Video Solution



https://dl.doubtnut.com/l/_mCZtmKS43oLN

36. Find an angle , which increases twice as fast

as it sine.

N[N w3

Answer: a

O Watch Video Solution



https://dl.doubtnut.com/l/_mmzcYIxY4qA5

37. f(z) is a strictly increasing function, if f'(z)
IS :

A. positive

B. negative

C.0

D. None of these.

Answer: a

° Watch Video Solution



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

38. The approximate change in the voluem V of a

cube of side x metres caused by increasing the

sideby2 % is:

A. 0.06z3m3

B. 0.02z3m?

C.0.6z°m?

D. 0.006z3m?3.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_5NbxsO4ZnIEQ
https://dl.doubtnut.com/l/_FaKuyRqLxxli

39. The rate of change of the area of a circle with

respect to its radius at r =5, is :

A. 10w

B. &

C. 127

D. 13m.

Answer: a

° Watch Video Solution



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

40. The radius of a circle is increasing at the rate
of 0.7 cm/sec. What is the rate of increase of its
circumference?

A.3.3mcm /s

B.1.4wem /s

C.2.2wcm /s

D.4.4mwem / s.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_hfKBwAL2H8VI
https://dl.doubtnut.com/l/_atAHmyDjQw86

41. Find the point on the curve
y=2z>—1lz + 5 at which the tangent is
Yy = =z 11.

A (—2,0)

B.(3,7)

C. (0, 2)

D.(2, —9)

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_atAHmyDjQw86
https://dl.doubtnut.com/l/_fyHDa2R5vf8u

42. If the rate of change of area of a circle is
equal to the rate of change of its diameter, then
its radius is equal to (a) unit (b) unit (c) units (d)

units

>

®
D[N | 3

o
N

Answer: a

0 Watch Video Solution



https://dl.doubtnut.com/l/_fyHDa2R5vf8u

43. The interval on which the function

f(z) = 2x* — 3z is increasing or decreasing in :

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_fyHDa2R5vf8u
https://dl.doubtnut.com/l/_Up3JwqNezFeD
https://dl.doubtnut.com/l/_0W4boIhafVC8

44, The rate of change of volume of a sphere

with respect to its radius when radius is 1 unit is

A 4r

B. 27

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_0W4boIhafVC8
https://dl.doubtnut.com/l/_CgN8famXWJLt

45, Slope of the normal to the curve :

y® = 4z at (1,2) is :

Al

Answer: b

o Watch Video Solution

Objective Type Questions (B. Fill in the Blanks)



https://dl.doubtnut.com/l/_CgN8famXWJLt

1. The radius of a sphere starts to increase at a
rate of 0.1 cm/s . The rate of chane of a surface

area of the sphere with time when radius is 10.

° Watch Video Solution

2. Rate of change of the volume of a ball with

respect to its radius is .......... :

° Watch Video Solution



https://dl.doubtnut.com/l/_0WN4e26B35c4
https://dl.doubtnut.com/l/_LhQMT16uWWZ4

3. Without using the derivative, show that the
function f(x) = |z| is strictly increasing in

(0, 00) strictly decreasing in ( — oo, 0).

° Watch Video Solution

4. Logarithmic function is strictly ... in (0, 7).

° Watch Video Solution

5. The value of a for which

f(z) = sinx — ax + 5 is decreasing function


https://dl.doubtnut.com/l/_rGjcNz0hUKTC
https://dl.doubtnut.com/l/_LRHCOPPobM6e
https://dl.doubtnut.com/l/_RBtcPJ8nPiFS

on R if.

Aa>1

B.a < 13

can (1)

o Watch Video Solution

6. Slope of the tangent

x:atz,y:2tatt:2is .................... :

to

the

curve

| e


https://dl.doubtnut.com/l/_RBtcPJ8nPiFS
https://dl.doubtnut.com/l/_98isVliUeauH

| & Watch Video Solution

7.Slope of the normal to the curve y = 2z% — 1

at (1, 1) is weeerrnen :

° Watch Video Solution

8. Find the equation of the tangent line to the

curve y = cot’z—2cotxz + 2atx = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_98isVliUeauH
https://dl.doubtnut.com/l/_lQGLv482cDaU
https://dl.doubtnut.com/l/_POYAViZpeYJM

9. If >0,y >0 and =zy =5, then the

minimum value of x + Y is ... :

o Watch Video Solution

10. Maximum value of f(z) = — (z — 1) + 2is

ooooooooooo

° Watch Video Solution

Objective Type Questions (C. True/False Questions)



https://dl.doubtnut.com/l/_6O9Q8Ixp0Exa
https://dl.doubtnut.com/l/_l4bki6VgDbli
https://dl.doubtnut.com/l/_4mOe3Bf3ymaW

1. For the curve y = 5x — 23 , iIf © increases at
the rate of 2 units/sec, then how fast is the

slope of the curve changing when = 37

o Watch Video Solution

2.The function f(z) = 42° — 62> — 72z + 30 is

strictly decreasing on interval.

O Watch Video Solution



https://dl.doubtnut.com/l/_4mOe3Bf3ymaW
https://dl.doubtnut.com/l/_7TsVApBLz56g

3. Slope of the tangent to the curve

y=3w4—4xatw:1is6.

o Watch Video Solution

4. Using differentials, the approximate valueof

J255.

° Watch Video Solution

5. The function f(z) =2 2z € R has no

maximum value.


https://dl.doubtnut.com/l/_Z2yBaSzVdqno
https://dl.doubtnut.com/l/_yR3faG0dgnLH
https://dl.doubtnut.com/l/_ks5ctTlh8EOL

° Watch Video Solution

Objective Type Questions (D. Very Short Answer

Types Questions)

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

with respect to its radius 'r when r =6 cm.

o Watch Video Solution

2. The radius of spherical balloon is increasing at

the rate of 5 cm per second. At what rate is the


https://dl.doubtnut.com/l/_ks5ctTlh8EOL
https://dl.doubtnut.com/l/_1JlZxOpW7sdK
https://dl.doubtnut.com/l/_5VRIKa79GTE6

surface of the balloon increasing, when the

radius is 10 cm?

° Watch Video Solution

3. The radius of an air bubble in increasing at
the rate of 0.5cm/s. Find the rate of change of

its volume, when the radius is 1.5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_5VRIKa79GTE6
https://dl.doubtnut.com/l/_OYTc0eaO4Lud

4, What are the values of 'a" for which the
function f(z) = a” is:
() increasing

(ii) decreasing in R?

° Watch Video Solution

5. What are the values of "a for which the
function f(z) = log, z is :
() increasing

(i) decreasing in its domain?

° Watch Video Solution



https://dl.doubtnut.com/l/_LUTyJvAffCRo
https://dl.doubtnut.com/l/_qGjhPxPtzmJ8

6. Find the wvalue of 'k such for

f(z) = k(z + sinz) + kis increasing in R.

o Watch Video Solution

7. Find the set of values of 'a® such that

f(x) = ax — sinz is increasing on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_qGjhPxPtzmJ8
https://dl.doubtnut.com/l/_KbyOcVsvzcli
https://dl.doubtnut.com/l/_G6NuERHmkgHa

8. Examine whether the function given by

f(z) = z° — 32 + 3z — 5is increasing in R.

O Watch Video Solution

9. Write the interval in which the function

f(x) = cos z is strictly decreasing.

° Watch Video Solution

10. Find the point on the curve y = 2 — 2z + 5

, Wwhere the tangent is paralle to x - axis.


https://dl.doubtnut.com/l/_hwPnC4znhjV4
https://dl.doubtnut.com/l/_GIrGN0tAuRIa
https://dl.doubtnut.com/l/_nxus1xuVQOBV

° Watch Video Solution

11. Write the value of d—y, if the normal to the
x

curve y = f(x) at (x,y) is parallel to y - axis.

° Watch Video Solution

12. Find the slope of the tangent to the curve

y = =z zT at = = 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_nxus1xuVQOBV
https://dl.doubtnut.com/l/_8mvwSz0JyS55
https://dl.doubtnut.com/l/_gx9wXj5TARB4
https://dl.doubtnut.com/l/_3hMHNPed1Kak

13. Find the slope of tangent line to the curve :

y=x’— 2z + 1.

o Watch Video Solution

14. Find the slope of the normal to the curve to

y=z—z+1latz = 2.

° Watch Video Solution

15. Find the slope of the normal to the curve

z=1—asinh,y = bcos’fat § = %



https://dl.doubtnut.com/l/_3hMHNPed1Kak
https://dl.doubtnut.com/l/_hPyMHLp25Eig
https://dl.doubtnut.com/l/_CzTBtV6xzCJk

| @ Watch Video Solution

16. Find the equation of the tangent line to the

7
curve y = sinx at azzz.

° Watch Video Solution

17. Find the equation of the tangent line to the

{0
curve y = rtan’z at © = —.

4

° Watch Video Solution



https://dl.doubtnut.com/l/_CzTBtV6xzCJk
https://dl.doubtnut.com/l/_Vyc3mEWkIhGU
https://dl.doubtnut.com/l/_TLpMqnJKsQzD

18. Find the equation of the normal line to the

curve

f(x) =52 — 22> — 3z —1 at £ = —8

° Watch Video Solution

19. Find the angle between

y= f(x) and y = 2¢2* at their point of

intersection. Where
flz) =2 f(1) —xf'(2) + ' (3) and
£(0) = 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_kua2S1Cp4PCL
https://dl.doubtnut.com/l/_bIPXDBcs08xg

20. Using differentials, find the approximate

values of the following :
(i) v/37
(i1) 4/401.

° Watch Video Solution

21. Find the minimum values

1
f(a:):a:2+—2,a:>0
T

of

° Watch Video Solution



https://dl.doubtnut.com/l/_bIPXDBcs08xg
https://dl.doubtnut.com/l/_TNVMUmda8HwI
https://dl.doubtnut.com/l/_SRd2eU3rCcuc

1
22. Local maximum of f(z) = x + —, where
T

x < 0,is

° Watch Video Solution

log x
23. Write the maximum value of f(x) = 8 :
T

if it exists.

o Watch Video Solution

24. Find the maximum and minimum values, if

any, of the following functions without using the


https://dl.doubtnut.com/l/_8BOyCBuBpK28
https://dl.doubtnut.com/l/_0eRKej5Y3uKB
https://dl.doubtnut.com/l/_p6IvdBSom9xg

derivatives :
() f(x) = —(z—2)"+3

(i) f(z) = 9z* + 12z + 2.

° Watch Video Solution

25. Show that the value of % is minimum when

o Watch Video Solution



https://dl.doubtnut.com/l/_p6IvdBSom9xg
https://dl.doubtnut.com/l/_6imzwFoV3xLi

26. Find two positive numbers whose sum is 14

and product is maximum.

o Watch Video Solution

NCERT - FILE (Question from NCERT Book) (Exercise

6.1)

1. Find the rate of change of the area of circle
with respect to its radius r when :

(@A)r=3cm(b)r=4 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_rw58UYgtHvHU
https://dl.doubtnut.com/l/_qXCB22XUeiaY

2.The volume of a cube is increasing at the rate
of 8cm®/s. How fast is the surface area

increasing when the length of an edge is 12 cm?

° Watch Video Solution

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



https://dl.doubtnut.com/l/_qXCB22XUeiaY
https://dl.doubtnut.com/l/_aCi4vTZHcT7j
https://dl.doubtnut.com/l/_Kce8TlcQLGg4

4. An edge of a variable cube is increasing at the
rate of 3cm /s. How fast is the volume of the

cube increasing when the edge is 10cm long?

° Watch Video Solution

5. A stone is dropped into a quiet lake and waves
move in circles at the speed of 5cm /s. At the
instant when the radius of the circular wave is

8cm, how fast is the enclosed area increasing?

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_Kce8TlcQLGg4
https://dl.doubtnut.com/l/_5Pptvu6LP9IF
https://dl.doubtnut.com/l/_1mrs5jxhoCAd

6. The radius of a circle is increasing at the rate
of 0.7 cm/sec. What is the rate of increase of its

circumference?

° Watch Video Solution

7. The length x of a rectangle is decreasing at
the rate of 5 cm/minute and the width y is
increasing at the rate of 4 cm/minute. When x =
8cm and y = 6cm, find the rates of change of (a)

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


https://dl.doubtnut.com/l/_1mrs5jxhoCAd
https://dl.doubtnut.com/l/_OrCU6Hw1uhTY
https://dl.doubtnut.com/l/_t97MemkCbBdT

o Watch Video Solution

8. A balloon, which always remains spherical on
inflation, is being inflated 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.

0 Watch Video Solution

9. A balloon, which always remains spherical, has

a variable radius. Find the rate at which its


https://dl.doubtnut.com/l/_t97MemkCbBdT
https://dl.doubtnut.com/l/_i26V7BO9wKK0
https://dl.doubtnut.com/l/_BIYijQ5n4aiY

volume is increasing with the radius when the

later is 10 cm

O Watch Video Solution

10. A ladder 5 m long is leaning against a wall.
The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2cm/s.
How fast is its height on the wall decreasing
when the foot of the ladder is 4 m away from

the wall ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BIYijQ5n4aiY
https://dl.doubtnut.com/l/_rVOyctQG9E0c

11. A particle moves along the curve 6y = z° + 2
. Find the points on the curve at which the y-
coordinate is changing 8 times as fast as the x-

coordinate

° Watch Video Solution

12. The radius of an air bubble is increasing at
1 .
the rate of Ecm/s. At what rate is the volume

of the bubble increasing when the radius is 1

cm?

° Watch Video Solution



https://dl.doubtnut.com/l/_REmaGMgQG1k5
https://dl.doubtnut.com/l/_VzTwsRwUYvii

13. A balloon, which always remains spherical,

3
has a variable diameter 5(2:1: + 1).Find the rate

of change of its volume with respect to x.

° Watch Video Solution

14. Sand is pouring from a pipe at the rate of 12
em?® /s . The falling sand forms a cone on the
ground in such a way that the height of the

cone is always one-sixth of the radius of the


https://dl.doubtnut.com/l/_VzTwsRwUYvii
https://dl.doubtnut.com/l/_ECAvOwnKm4SF
https://dl.doubtnut.com/l/_Mleacn0awI1F

base. How fast is the height of the sand cone

increasing when t

° Watch Video Solution

15. The total cost C (x) in Rupees associated with
the production of x units of an item is given by
C(z) = 0.007z> — 0. 003> + 15z + 4000.

Find the marginal cost when 17 units are

produced

° Watch Video Solution



https://dl.doubtnut.com/l/_Mleacn0awI1F
https://dl.doubtnut.com/l/_58gYFn0GVCg6
https://dl.doubtnut.com/l/_WI1hBUFc2kO2

16. The total revenue in Rupees received from
the sale of x units of a product is given by
R(z) = 13z® + 26z + 15. Find the marginal

revenue whenx = 7.

° Watch Video Solution

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

respect to its radiusratr=6 cm is:

A 107

B. 127

C.8m


https://dl.doubtnut.com/l/_WI1hBUFc2kO2
https://dl.doubtnut.com/l/_P6nMeE3DtcgQ

D. 11.

Answer: B

° Watch Video Solution

18. The total revenue in Rupees received from
the sale of x units of a product is given by
R(z) = 3z® + 362 + 5. The marginal revenue,

when z = 15is (A) 116 (B) 96 (C) 90 (D) 126

A. 116

B. 96


https://dl.doubtnut.com/l/_P6nMeE3DtcgQ
https://dl.doubtnut.com/l/_uSqTRsTMUWne

C.90

D. 126

Answer: D

° Watch Video Solution

NCERT - FILE (Question from NCERT Book) (Exercise

W)

1. Show that the function given by

f(z) = 3z + 1Tis strictly increasing on R.

I o Wiakll. \NNdaa CAliiktiam



https://dl.doubtnut.com/l/_uSqTRsTMUWne
https://dl.doubtnut.com/l/_xSSaNNZcKSE8

YVAilll VIUCU JUVIULIVII )

2. Show that the function given by f(z) = e** is

strictly increasing on R.

° Watch Video Solution

3.Show that the fucntion given by f(z) = sinxz
IS :

(a) strictly increasing in (0, g)

(b) strictly decreasing in (%, 7r)

(c ) neither increasing nor decreasing in (0, 7).



https://dl.doubtnut.com/l/_xSSaNNZcKSE8
https://dl.doubtnut.com/l/_36f24UKorNe2
https://dl.doubtnut.com/l/_s7X4e52EVSws
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4. Find the intervals in which the function f given
by f(x) = 2z* — 3zis(a) strictly increasing (b)

strictly decreasing

o Watch Video Solution

5. Find the intervals in which the fucntion 'f'
given by f(z) = 2° — 3z® + 5z + 7 is strictly

increasing

° Watch Video Solution



https://dl.doubtnut.com/l/_s7X4e52EVSws
https://dl.doubtnut.com/l/_C88srp5awDy8
https://dl.doubtnut.com/l/_aYEhZ5SzJt9C

6. Find the invervals in which the following
functions are strictly increasing or decreasing :

z2+2¢ — 5

o Watch Video Solution

7. Find the invervals in which the following

functions are strictly increasing or decreasing :

10 — 6z — 222

° Watch Video Solution



https://dl.doubtnut.com/l/_aYEhZ5SzJt9C
https://dl.doubtnut.com/l/_CKGuJRT9h4ji
https://dl.doubtnut.com/l/_4yPFvO4C9ZS2
https://dl.doubtnut.com/l/_uV0aMAXY2Ct9

8. Find the invervals in which the following

functions are strictly increasing or decreasing :

— 223 — 922 — 122 + 1

O Watch Video Solution

9. Find the invervals in which the following
functions are strictly increasing or decreasing :

6 — 9z — >

o Watch Video Solution



https://dl.doubtnut.com/l/_uV0aMAXY2Ct9
https://dl.doubtnut.com/l/_K0FGb79ojzwT

10. Find the invervals in which the following

functions are strictly increasing or decreasing :

(z +1)°(z — 3)°.

° Watch Video Solution

11. Show that y = log(1 + x) — ,x > 1,

2+ x

is an increasing function of x throughout its

domain.

O Watch Video Solution



https://dl.doubtnut.com/l/_SEVcD2gdTgcw
https://dl.doubtnut.com/l/_YCmS0BC1P66t

12. The functiony = 5+ 36z + 3z? — 22° is

increasing in the interval.

o Watch Video Solution

4sin 6 ,
13. Prove that y = (2 + sin0) — 60 is an
sin

increasing function of 8 in [O, g]

o Watch Video Solution



https://dl.doubtnut.com/l/_maQG9MlCsVAc
https://dl.doubtnut.com/l/_dnVRxOb7iami

14. Prove that the exponential function is strictly

increasing on R.

° Watch Video Solution

15. Prove that the function f given by
f(z) = 2* — = + 1 is neither strictly increasing

nor strictly decreasing on ( — 1, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_0SAMeSVHqbHb
https://dl.doubtnut.com/l/_F9P0da0JEeMG

16. Which of the following functions are strictly
: . T
increasing on (O, 5)?
A.sinzx
B.sin 2z

C.sin 3z

D.tan x.

O Watch Video Solution



https://dl.doubtnut.com/l/_u3hZ4nBiACdo

17. On which of the following intervals is the
function 'f' given by f(z) = 2’ 4 cosz — 1

strictly decreasing?

A (0,1)

. (5.7
<(0:3)

D. None of these.

° Watch Video Solution



https://dl.doubtnut.com/l/_NM85YoLvcCz5
https://dl.doubtnut.com/l/_YhoIcARqOiC2

18. Find the least value of a such that the
function f given by f(z) = z* + az + lis

strictly increasing on (1, 2).

O Watch Video Solution

19. Let I be an interval disjointed from [ — 1, 1] .

1
Prove that the function f(z) =2+ — s
T

increasing on I .

o Watch Video Solution



https://dl.doubtnut.com/l/_YhoIcARqOiC2
https://dl.doubtnut.com/l/_BrllaSpiAn08

20. Prove that the function 'f' given by

f(x) = logsin x is strictly increasing on (0, %)

° Watch Video Solution

21. Prove that the function f given by

f(x) = logcosx is strictly decreasing on
°3)
Y 2 ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_WMGnIDqgAJLT
https://dl.doubtnut.com/l/_OkPK1c6DAVoi

22. Prove that the function given by
f(z) = 2z — 62% 4 Tz is strictly increasing in

R.

° Watch Video Solution

23. The interval in which y=z%e "% s

decreasing is :
A. ( — 00, 00)
B. ( — 00, 0)U(0, )

C.( — 00, 0)U(2, c0)


https://dl.doubtnut.com/l/_U4hyZGlkXN6z
https://dl.doubtnut.com/l/_w9hBRFyMQlBz

D. (0, 2).

° Watch Video Solution

NCERT - FILE (Question from NCERT Book) (Exercise

6.3)

1. Find the slope of the tangent to the curve

y = 3z? — bz + 2atz = 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_w9hBRFyMQlBz
https://dl.doubtnut.com/l/_17bNmxQU5Pgw
https://dl.doubtnut.com/l/_ElWuPs8bqaw6

2. Find the slope of the tangent to the curve
x — 3
r—5’

y = x #5 at x= = 10.

o Watch Video Solution

3. Find the slope of the tangent to curve

y = 2° — x + 1 at the point whose x-coordinate

is 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_ElWuPs8bqaw6
https://dl.doubtnut.com/l/_K2ruees1EFJk

4. Find the slope of the tangent to the curve

y=2z>—x +1 at the point whose x -

coordinate is 3.

° Watch Video Solution

5. Find the slope of the normal to the curve

r
r=1—asin®f,y=acos’f at 6 = 5

o Watch Video Solution



https://dl.doubtnut.com/l/_9CWcwMgcTMCO
https://dl.doubtnut.com/l/_idX9uJiJZBsf

6. Find the slope of the normal to the curve

7
z = asin’f,y = bcos® 0 atf = T

O Watch Video Solution

7. Find points at which the tangent to the curve

y = 2° — 32 — 9z + Tis parallel to the x-axis

° Watch Video Solution

8. Find a point on the curve y = (z — 2)* at

which the the tangent is parallel to the chord


https://dl.doubtnut.com/l/_5aYgjARDME00
https://dl.doubtnut.com/l/_qwHeF7sw9HkZ
https://dl.doubtnut.com/l/_4ITFB8Smh3DW

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

o Watch Video Solution

9. Find the point on the curve y = 2> + 5 at
which the tangent is parallel to line

y = 12x — Tis.

° Watch Video Solution

10. Find the equation of all lines having slope -3

that are tangents to the curve


https://dl.doubtnut.com/l/_4ITFB8Smh3DW
https://dl.doubtnut.com/l/_pXqPQUEOAVCL
https://dl.doubtnut.com/l/_JeGxEDGC5wnd

o Watch Video Solution

11. Find the equation of all lines having slope 2

which  are tangents to the curve

° Watch Video Solution

12. Find the equations of all lines having slope O

which  are  tangent to the  curve


https://dl.doubtnut.com/l/_JeGxEDGC5wnd
https://dl.doubtnut.com/l/_oQxm3FzMTW35
https://dl.doubtnut.com/l/_cDDSvvIVsOdL

1
2 — 2z +3°

y:

° Watch Video Solution

22 y?
13. Find points on the curve — 4+ — =1 at

9 25
which the tangents are :

(i) parallel to x -axis

(i) parallel to y - axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_cDDSvvIVsOdL
https://dl.doubtnut.com/l/_z3THIBIuyayH

14. Find the equations of the tangent and
normal to the given curves at the indicated
points :

i)y = z* — 6z + 132> — 10z + 5 at (0,5)
(i)y = z* — 62 + 132% — 10z + 5 at (1, 3).
(ii)y = z° at (1,1)

(ivyy = z* at (1,1)

(vVJx = cost,y = sint at y = T

0 Watch Video Solution



https://dl.doubtnut.com/l/_r4I3Zy9SEiPU

15. Find the equation of the tangent line to the
curvey = % — 2z + 7 which is :
(a) parallel to the line2z —y+9 =20

(b) perpendicular to the line 5y — 15z = 13.

° Watch Video Solution

16. Show that the tangents to the curve
y = 22°> — 3 at the points where z = 2 and

x = — 2are parallel.

° Watch Video Solution



https://dl.doubtnut.com/l/_jIhJwGLMAVyv
https://dl.doubtnut.com/l/_JoDjY0T4c0kG

17. Find the points on the curve y = 2 — 3z at
which the tangents are parallel to the chord

joining the points (1, — 2) and (2, 2).

° Watch Video Solution

18. For the curve y = 4z° — 2z°, find all the
points at which the tangent passes through the

origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_4C9Ui4Eljzdk
https://dl.doubtnut.com/l/_qZ7GxU3Ei6RS

19. Find the points on the curve y = (z — 2)° at
which the tangents are parallel to the chord

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

° Watch Video Solution

20.Find the equation of the normal at the point

(am2, am3)for the curve ay? = z°.

° Watch Video Solution



https://dl.doubtnut.com/l/_drozgcYzXR1m
https://dl.doubtnut.com/l/_m5yq9rYh4vQ3

21. Find the equation of the normals to the curve
y = x> + 2z + 6which are parallel to the line

z+ 14y +4 = 0.

° Watch Video Solution

22. Find the equations of the tangent and
normal to the parabola y® = 4azat the point

(at2, 2at) :

o Watch Video Solution



https://dl.doubtnut.com/l/_oZm6foWW78TJ
https://dl.doubtnut.com/l/_3BhLn2sEhtTK

23. Show that the curves z = y* and zy = k cut

at right angles; if 8k* = 1

° Watch Video Solution

24. Find the equation of the tangent to the

2 2

Yy :
hyperbola i 1 at the point (zg, yo).

° Watch Video Solution



https://dl.doubtnut.com/l/_OjpRE0OsRo6K
https://dl.doubtnut.com/l/_jlwuDtym9C67

25. Find the equation of the tangent to the
curve y = 4/3x — 2, which is parallel to the line
dr — 2y + 5 = 0.

Also, write the equation of normal to the curve

at the point of contact.

o Watch Video Solution

26. The slope of the normal to the curve

y = 2z° 4+ 3sinz atz = Ois:

A.3


https://dl.doubtnut.com/l/_FSC7OXe7dgD8
https://dl.doubtnut.com/l/_QGUr8eDsaOPl

Answer: D

o Watch Video Solution

27. The line y = = + lis a tangent to the curve
y* = 4zat the point(A) (1, 2) (B)(2, 1) (C) (1, 2)

(D) (1, 2)

A. (1,2)


https://dl.doubtnut.com/l/_QGUr8eDsaOPl
https://dl.doubtnut.com/l/_XHwT9IkuYJ6s

B. (2, 1)

C. (1, — 2)
D.(—1,2)
Answer: A

° Watch Video Solution

NCERT - FILE (Question from NCERT Book) (Exercise

6.4)



https://dl.doubtnut.com/l/_XHwT9IkuYJ6s

1. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

V253

° Watch Video Solution

2. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

v49.5

o Watch Video Solution



https://dl.doubtnut.com/l/_mKw7hCdJvade
https://dl.doubtnut.com/l/_6fJ7SfyGrsE9

3. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

WX

° Watch Video Solution

4. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

(0.009)"/3


https://dl.doubtnut.com/l/_6fJ7SfyGrsE9
https://dl.doubtnut.com/l/_1z2E8CkHKU0M
https://dl.doubtnut.com/l/_LBXvAwB13cso

o Watch Video Solution

5. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

(0.999)*/ 1

° Watch Video Solution

6. Using differentials, find the approximate value

of each of the following up to 3 places of


https://dl.doubtnut.com/l/_LBXvAwB13cso
https://dl.doubtnut.com/l/_olU8xhQqqtbD
https://dl.doubtnut.com/l/_TH7TkeoVqSQX

decimal.

(15)'/4

o Watch Video Solution

7.Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

(26)'/2

° Watch Video Solution



https://dl.doubtnut.com/l/_TH7TkeoVqSQX
https://dl.doubtnut.com/l/_8Yok5rOMCIkX

8. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

17 1/4
(57)

° Watch Video Solution

9. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

(82)'/4

‘ o Wiat~h \iAAA CAliikian



https://dl.doubtnut.com/l/_6WXeRPqsvzTt
https://dl.doubtnut.com/l/_NekLTeLiaU8G
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10. Using differentials, find the approximate
value of each of the following up to 3 places of

decimal.

(401)/2

o Watch Video Solution

11. Using differentials, find the approximate value
of each of the following up to 3 places of

decimal.

(0.0037)"/2


https://dl.doubtnut.com/l/_NekLTeLiaU8G
https://dl.doubtnut.com/l/_20dNG37wPzDD
https://dl.doubtnut.com/l/_nHCcHkCC7Shg

o Watch Video Solution

12. Using differentials, find the approximate
value of each of the following up to 3 places of

decimal.

(26.57)/3

° Watch Video Solution

13. Using differentials, find the approximate

value of each of the following up to 3 places of


https://dl.doubtnut.com/l/_nHCcHkCC7Shg
https://dl.doubtnut.com/l/_F6BW79sUuRhK
https://dl.doubtnut.com/l/_j2yk9nDKXcUO

decimal.

(81.5)"/*

o Watch Video Solution

14. Using differentials, find the approximate
value of each of the following up to 3 places of

decimal.

(3.968)3/2

o Watch Video Solution



https://dl.doubtnut.com/l/_j2yk9nDKXcUO
https://dl.doubtnut.com/l/_ombL8ovDpQsI

15. Using differentials, find the approximate
value of each of the following up to 3 places of

decimal.

(32.15)/°.

° Watch Video Solution

16. Find the approximate value of f(3.12), where

f(z) = 42® + 5z + 2.

O Watch Video Solution



https://dl.doubtnut.com/l/_VQJltz0fuHZM
https://dl.doubtnut.com/l/_eksjhV8JdQEo

17.Find the approximate value of f(3.02), where

f(z) = 3z* + 15z + 5.

O Watch Video Solution

18. Find the approximate change in the volume V
of a cube of side x metres caused by increasing

the side by 5% .

o Watch Video Solution



https://dl.doubtnut.com/l/_Ca2wDiIHcsyG
https://dl.doubtnut.com/l/_vOgvbrMzoIpr

19. Find the approximate change in the surface
area of a cube of side 'x' metres caused by

decreasing the side by 5 % .

° Watch Video Solution

20. If the radius of a sphere is measured as 5 m
with an error of 0.03 m, then find the

approximate error in calculating its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_eY4bdi5ap0I0
https://dl.doubtnut.com/l/_lSkqkAPpGSAQ

21. If the radius of a sphere is measured as 7 m
with an error of 0.03m, then find the

approximate error in calculating its volume.

° Watch Video Solution

22. If f(z) =3z +5c+2 then the
approximate value f(5.02) is

A.47.66

B.57.66

C. 67.66


https://dl.doubtnut.com/l/_uRKcUpdmXZGY
https://dl.doubtnut.com/l/_EsXCPIXLS61Z

D. 102.76

Answer: D

° Watch Video Solution

23. The apprximate change in the volume of a

cube of side x metres caused by increasing the

side by 5 % is :

A. 0.06z3m?>

B.0.6z°m?

C.0.1523m?


https://dl.doubtnut.com/l/_EsXCPIXLS61Z
https://dl.doubtnut.com/l/_hL5z50CyfO6P

D. 0.9z3m3.

Answer: C

° Watch Video Solution

NCERT - FILE (Question from NCERT Book) (Exercise

6.5)

1. Find the maximum and minimum values, if any,

of the following function given by :

f(@) = (20 — 3)> + 5

° Watch Video Solution



https://dl.doubtnut.com/l/_hL5z50CyfO6P
https://dl.doubtnut.com/l/_pJpNpdaDimZF

2. Find the maximum and minimum values, if any,
of the following function given by :

f(z) = 92> + 12z + 5

o Watch Video Solution

3. Find the maximum and minimum values, if any,

of the following function given by :

flz) = —(z—1)*+5

O Watch Video Solution



https://dl.doubtnut.com/l/_pJpNpdaDimZF
https://dl.doubtnut.com/l/_EEliOhl2KGg6
https://dl.doubtnut.com/l/_CLgbwZ4wuS9r

4.Find the maximum and minimum values, if any,
of the following function given by :

g(z) = z° + 5.

° Watch Video Solution

5. Find the maximum and minimum values, if any,

of the following function given by :

flz) =]z +2[-1

O Watch Video Solution



https://dl.doubtnut.com/l/_6EfvppuHh7qk
https://dl.doubtnut.com/l/_N2iDLdxs6Eby

6. Find the maximum and minimum values, if any,
of the following function given by :

g(z) = — |z +2|+3

° Watch Video Solution

7.Find the maximum and minimum values, if any,
of the following function given by :

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

O Watch Video Solution



https://dl.doubtnut.com/l/_NenAlALgzZ1m
https://dl.doubtnut.com/l/_pcP0N9q8mOcX

8. Find the maximum and minimum values, if any,
of the following function given by :

f(z) = |sindz + 3|

° Watch Video Solution

9. Find the maximum and minimum values, if any,
of the following function given by :

hz)=z+1,z¢(—11)

o Watch Video Solution



https://dl.doubtnut.com/l/_eA363gmlhw3N
https://dl.doubtnut.com/l/_zZ1NqMHqzfpK

10. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the

case may be:

flz) = 2

° Watch Video Solution

11. Find the local maxima and local minima, if any,
of the followig functions. Find also the local

maximum and the local minimum values, as the


https://dl.doubtnut.com/l/_VbdWv3LzQUEK
https://dl.doubtnut.com/l/_0aH0ay3bGuJ5

case may be:

g(z) = z° — 3z

° Watch Video Solution

12. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the
case may be:

T
h(z) = sinz +cosz,0 <z < 2

° Watch Video Solution



https://dl.doubtnut.com/l/_0aH0ay3bGuJ5
https://dl.doubtnut.com/l/_IrU8pC6T30e8
https://dl.doubtnut.com/l/_hKfzeAw7tAFp

13. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the
case may be:

f(z) =sinz —cosz,0 < x < 2w

° Watch Video Solution

14. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the

case may be:

flz) = 2* — 62 + 9z + 15


https://dl.doubtnut.com/l/_hKfzeAw7tAFp
https://dl.doubtnut.com/l/_KNFoXHlFC5H4

o Watch Video Solution

15. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the
case may be:

T 2
g(m)—5+;,w>0

° Watch Video Solution

16. Find the local maxima and local minima, if

any, of the followig functions. Find also the local


https://dl.doubtnut.com/l/_KNFoXHlFC5H4
https://dl.doubtnut.com/l/_NPBKELZa0hBh
https://dl.doubtnut.com/l/_7NLrk5YVWp4t

maximum and the local minimum values, as the

case may be:

1
x2 4+ 2

g(z) =

° Watch Video Solution

17. Find the local maxima and local minima, if
any, of the followig functions. Find also the local
maximum and the local minimum values, as the

case may be:

flx) =z/1—2,2 >0

° Watch Video Solution



https://dl.doubtnut.com/l/_7NLrk5YVWp4t
https://dl.doubtnut.com/l/_4HrgnZIt7an6

18. Prove that the following functions do not

have maxima or minima :

° Watch Video Solution

19. Prove that the following functions do not

have maxima or minima :

g(z) = logz

O Watch Video Solution



https://dl.doubtnut.com/l/_7ykG9gzgOJYg
https://dl.doubtnut.com/l/_T735P9iMeB1E

20. Prove that the following functions do not

have maxima or minima :

h(z) =2 +2* +x + 1.

° Watch Video Solution

21. Find the absolute maximum value and the
absolute minimum value of the following

functions is given intervals :

.f("lj):"'czawE [ —2,2]

° Watch Video Solution



https://dl.doubtnut.com/l/_OJsl4iKEVzw5
https://dl.doubtnut.com/l/_wH5TPDwn1fii

22. Find the absolute maximum value and the
absolute minimum value of the following
functions is given intervals :

f(x) = sinx + cosz, z € [0, 7]

° Watch Video Solution

23. Find the absolute maximum value and the
absolute minimum value of the following

functions is given intervals :

f(w):4x—%a:2,m€ [—2,%]

[ ° Watch Video Solution ‘


https://dl.doubtnut.com/l/_OcvaFjeWE9eD
https://dl.doubtnut.com/l/_iucLzWXaIbaO

24. Find the absolute maximum value and the
absolute minimum value of the following

functions is given intervals :

flz) =(x—1)°+3,z¢c[—3,1].

° Watch Video Solution

25. Find the maximum profit that a company can

make, if the profit function is given by :

p(z) = 41 — 722 — 1827

‘ o Wiat~h \iAdaAA CAliikian



https://dl.doubtnut.com/l/_iucLzWXaIbaO
https://dl.doubtnut.com/l/_k23Zp8BNa31q
https://dl.doubtnut.com/l/_LDL1PDX2Wztj

YVOLLIE VI 1IGAGIVIE N J

26. Find both the maximum value and the
minimum value of
3z% — 823 + 1222 — 48z + 250n the interval [0,

3].

o Watch Video Solution

27. At what points in the interval [0, 27| , does
the function s € 22 attain its maximum

value?

| O WAL _ L vl . ~_ ..


https://dl.doubtnut.com/l/_LDL1PDX2Wztj
https://dl.doubtnut.com/l/_7Gfbbqap5Ur7
https://dl.doubtnut.com/l/_k7M7nkMO6WuE

{ ™ Vvallll vidCoO o0IuLiol )|

28. What is the maximum value of sinx+cosx

o Watch Video Solution

29. Find the maximum value of 2z° — 24z + 107
in the interval [1, 3] .Find the maximum value of

the same functionin [ — 3, —1].

o Watch Video Solution



https://dl.doubtnut.com/l/_k7M7nkMO6WuE
https://dl.doubtnut.com/l/_T3strGVRP8qR
https://dl.doubtnut.com/l/_hfkLvzPtTF2f

30. It is given that at £ =1 , the function
z* — 6222 + ax + 9 attains its maximum value

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

° Watch Video Solution

31. Find the maximum and minimum values of

x + s € 2zon [0, 27].

° Watch Video Solution



https://dl.doubtnut.com/l/_3Ht3utoA5yOR
https://dl.doubtnut.com/l/_yrZSqd8Nl96m

32. Find the two numbers with maximum

product and whose sum is 24.

O Watch Video Solution

33. Find two positive numbers x and y such that

z 4+ y = 60and zy’is maximum.

° Watch Video Solution

34.Find two positive number m and n such that

their sum is 35 and the product m?n® is


https://dl.doubtnut.com/l/_RRHcKO7JXOy6
https://dl.doubtnut.com/l/_jDvpRs5SWJxe
https://dl.doubtnut.com/l/_HdMOzsFXKVos

maximum.

o Watch Video Solution

35. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

O Watch Video Solution

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


https://dl.doubtnut.com/l/_HdMOzsFXKVos
https://dl.doubtnut.com/l/_RZMq1iRCnG5w
https://dl.doubtnut.com/l/_U0hTsaJIf0K4

flaps to form the box. What should be the side
of the square to be cut off so that the volume of

the box is the maxi

° 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
off square from each corner and folding up the
flaps. What should be the side of the square to
be cut off so that the volume of the box is

maximum ?

‘ 0 Watch Video Solution


https://dl.doubtnut.com/l/_U0hTsaJIf0K4
https://dl.doubtnut.com/l/_3BRrFrWIEYPB

38. Show that of all the rectangles inscribed in a
given fixed circle, the square has the maximum

area.

o Watch Video Solution

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.

O Watch Video Solution



https://dl.doubtnut.com/l/_3BRrFrWIEYPB
https://dl.doubtnut.com/l/_SJ4drl1vmj1K
https://dl.doubtnut.com/l/_CW3375YMCHsB

40. Of all the closed cylindrical cans (right
circular), of a given volume of 100 cubic
centimetres, find the dimensions of the can

which has the minimum surface area?

o Watch Video Solution

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


https://dl.doubtnut.com/l/_qT7BKKIxjxnl
https://dl.doubtnut.com/l/_VQZ2BuRZTXVq

combined area of the square and the circle is

minimum?

° Watch Video Solution

42. Prove that the volume of the largest cone,
that can be inscribed in a sphere of radius R. is

77 of the volume of the sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_VQZ2BuRZTXVq
https://dl.doubtnut.com/l/_gYqVx0e7DEmp

43. Show that the right-circular cone of least
curved surface and given volume has an altitude

equal to 4/2 times the radius of the base.

° Watch Video Solution

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

of the maximum volume and of given slant

height is tan~ ! 1/2.

° Watch Video Solution



https://dl.doubtnut.com/l/_5QTc8sScBJ4T
https://dl.doubtnut.com/l/_jcOdPkC0zexd

45, Show that semi-vertical angle of right

circular cone of given surface area and maximum
(1
volume is sin 3/

° Watch Video Solution

46. The point on the curve z® = 2ywhich is

nearest to the point (0, 5) is(A) (2\/_ 4) (B)

(2v/2,0) (©) (0,0) (D) (2,2)

A (2v2,4)
B. (21/2, 0)


https://dl.doubtnut.com/l/_ri8ZS2x0gKU3
https://dl.doubtnut.com/l/_AHFwm38jS0vQ

C. (0, 0)

D. (2, 2)

Answer: A

° Watch Video Solution

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

1—x+z?
is
14+ x + x2

A.O

B.1


https://dl.doubtnut.com/l/_AHFwm38jS0vQ
https://dl.doubtnut.com/l/_GW31kdrCan9p

Answer: D

o Watch Video Solution

48. The maximum value of

w(z—1)+ 13, 0<z < 1is:


https://dl.doubtnut.com/l/_GW31kdrCan9p
https://dl.doubtnut.com/l/_Hpbx5acLUPIY

C.1

D.O

Answer: C

o Watch Video Solution

Misellaneous Exercise on Chapter (6)

1. Using differentials, find the approximate value

of each of the following :

(17)1/4

| o |


https://dl.doubtnut.com/l/_Hpbx5acLUPIY
https://dl.doubtnut.com/l/_QfQn9scsbkos

| & Watch Video Solution

2. Using differentials, find the approximate value

of (33)1/°

° Watch Video Solution

3. Show that the function given by

log x
f(z) = i has maximum at z = e.

o Watch Video Solution



https://dl.doubtnut.com/l/_QfQn9scsbkos
https://dl.doubtnut.com/l/_yQJXs6OO3Us1
https://dl.doubtnut.com/l/_ao2Rth8K3pKX

4. The two equal sides of an isosceles triangle
with fixed 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 ?

° Watch Video Solution

5. Find the equation of the normal to curve

y* = 4z at the point (1, 2).

° Watch Video Solution



https://dl.doubtnut.com/l/_wIQvjAwKvH4l
https://dl.doubtnut.com/l/_3eRivVwmeiYy

6. Show that the normal at any point 6 to the
curve
x = acosf + afsinf, y = asinf — a Ocos b is

at a constant distance from the origin.

o Watch Video Solution

7.Find the intervals in which the function f given

4sinx — 2x — x¢c ®

by f(x) = is (i)

2+ coszx

increasing (ii) decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_WeGs0BH0Nq68
https://dl.doubtnut.com/l/_9gOfzIx1OldS

8. Find the intervals in which the function f given
1

by f(x) = s+ — T = Qis (i) increasing (ii)
x

decreasing.

° Watch Video Solution

9. Find the maximum are of the isosceles

2 2
triangle inscribed in the ellipse — + R 1,

with its vertex at one end of major axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_wplJfxZvmj4C
https://dl.doubtnut.com/l/_xykkryHn80mU
https://dl.doubtnut.com/l/_REraZ1kLW0Pe

10. A tank with rectangular base and rectangular
sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m3. If
building of tank costs Rs 70 per square metre
for the base and Rs 45 per square metre for

sides, what is the cost of least expensive tank?

° Watch Video Solution

11. The sum of the perimeter of a circle and
square is k, where k is some constant. Prove that
the sum of their areas is least when the side of

square is double the radius of the circle.


https://dl.doubtnut.com/l/_REraZ1kLW0Pe
https://dl.doubtnut.com/l/_9RI0e0B5Du57

o 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.

0 Watch Video Solution

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

distance a and b from the sides of the triangle.


https://dl.doubtnut.com/l/_9RI0e0B5Du57
https://dl.doubtnut.com/l/_kBEiLc82fFM0
https://dl.doubtnut.com/l/_6bq4xELD1q1j

Show that the maximum length of the

2

hypotenuse is (ag + bg)

° Watch Video Solution

14. Find the points at which the function f given
by f(x) = (x — 2)4(:1: + 1)3 has local maxima

local minima point of inflexion

° Watch Video Solution



https://dl.doubtnut.com/l/_6bq4xELD1q1j
https://dl.doubtnut.com/l/_xtDzVhGfhbJA

15. Find the absolute maximum and minimum
values of the function f given by

f(z) = cos’z +sinz ,z € [0, 7] .

° Watch Video Solution

16. Show that the altitude of the right circular

cone of maximum volume that can be inscribed

4
in a sphere of radius r is ?'r :

° Watch Video Solution



https://dl.doubtnut.com/l/_aLpkZf7QVzoe
https://dl.doubtnut.com/l/_CmLde3BLJBmT

17. Let f be a function defined on [a, b] such that
f'(z) > 0, for all x € (a, b). Then prove that f

is an increasing function on (a, b).

° Watch Video Solution

18. Show that the height of the cylinder of

maximum volume that can be inscribed in a

2
sphere of radius R is il :

V3

° Watch Video Solution



https://dl.doubtnut.com/l/_6UeVvWOG0xVS
https://dl.doubtnut.com/l/_AbTmofu1Ze6a
https://dl.doubtnut.com/l/_6ZhAquXy3T23

19. 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 2—77rh3 tan’ o

O Watch Video Solution

20. A cylindrical tank of radius 10 m is being filled
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 m3/h (B) 0.1 m3/h (C) 11

m?> /h (D) 0.5m> / h


https://dl.doubtnut.com/l/_6ZhAquXy3T23
https://dl.doubtnut.com/l/_rEPydfo6ipz7

A.1m?® /h
B.0.1m* /h
C.1.1m? /h

D.0.5m? / h.

Answer: A

o Watch Video Solution

21. The slope of the tangent to the curve
r=t"+3t—8,y=2t>— 2t — 5 at the point

(2,-1),1s


https://dl.doubtnut.com/l/_rEPydfo6ipz7
https://dl.doubtnut.com/l/_xpcVnBGBjP9O

>
)
]

»
SN o \]|

N

o
|
< 4

Answer: B

o Watch Video Solution

22. The line y = mx + lis a tangent to the

curve y2 — 4zif the value of mis(A) 1 (B) 2 (C) 3

Dl
(D) 5


https://dl.doubtnut.com/l/_xpcVnBGBjP9O
https://dl.doubtnut.com/l/_jlY4A8rvkir3

Al

B.2

Answer: A

° Watch Video Solution

23. The normal at the point (1,1) on the curve
2y+m2 =3is(A) z+y=0 (B) zy=0 (C)

z+y+1=0D)zy=0


https://dl.doubtnut.com/l/_jlY4A8rvkir3
https://dl.doubtnut.com/l/_GsSlwixUbYVF

Az+y=0

B.x —y =20

Cz+y+1=0

Dz —y=20

Answer: B

o Watch Video Solution

24. The normal to the curve z? = 4y passing

(1,2)is:


https://dl.doubtnut.com/l/_GsSlwixUbYVF
https://dl.doubtnut.com/l/_a7V6JlsBPZMj

Az +y=3

B.x —y =3

Cx+y=1

D.x —y =
Answer: A

o Watch Video Solution

25. The points on the curve 9y* = x>, where the

normal to the curve makes equal intercepts with


https://dl.doubtnut.com/l/_a7V6JlsBPZMj
https://dl.doubtnut.com/l/_8EKeJvOP4n7U

the axes are(A) (4,

4:|:3 (D) | =4
’ § ’

oo| w H-

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8EKeJvOP4n7U

1. A spherical ball of salt is dissolving in water in
such a manner that the rate of decrease of
volume at any instant is proportional to the
surface. Prove that the radius is decreasing at a

constant rate.

0 Watch Video Solution

2. A kite is moving horizontally at a height of
. . m

151.5m. If the speed of the kite is 10?, how

fast is the string being let out, when the kite is

250 m away from the boy who is flying the kite?


https://dl.doubtnut.com/l/_vckGuKwp4h43
https://dl.doubtnut.com/l/_ZTsNG4GUo9di

The height of the boy is 1.5 m. (A) 8 m/s (B) 12

m/s (C) 16 m/s (D) 19 m/s

° Watch Video Solution

3. The volume of a cube is increasing at a
constant rate. Prove that the increase in surface
area varies inversely as the length of the edge of

the cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZTsNG4GUo9di
https://dl.doubtnut.com/l/_NGCRMo1jFSc1

4. If xandy are the sides of two squares such
that y =  — z2 . Find the change of the area of
second square with respect to the area of the

first square.

° Watch Video Solution

5. Show that for
a>1, f(z) =+/3sinx —cosz —2azx +b is

decreasing on R .

° Watch Video Solution



https://dl.doubtnut.com/l/_HXdXjCrLqQ5U
https://dl.doubtnut.com/l/_V1Z1YJ6zl5pc

6. Show that the function f given by
f(z) = tan '(sinz + cosz),z > Ois  always

0
an strictly increasing function in (O, Z)

° Watch Video Solution

7. Determine for which values of x, the function

. 4z : s
y =z — —3~ Isincreasing and for which it is

decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_AWK56jpVsWv3
https://dl.doubtnut.com/l/_wEcNtV23OxvQ
https://dl.doubtnut.com/l/_cBWUx0C1mjsM

8. Show that

f(xz) =2z +cot 'z + log(\/l + 2% — :1:) is

increasing in R

° Watch Video Solution

9. Find the angle of intersection of the curves y

=4 —z?andy = z°

o Watch Video Solution



https://dl.doubtnut.com/l/_cBWUx0C1mjsM
https://dl.doubtnut.com/l/_cIf5JlRE6ITt

10. Prove that the curves

zy = dandz® + y*> = 8 touch each other.

o Watch Video Solution

1. The slope of the tangent to the curve
r=1>+3t—8,y=2t>— 2t — 5 at the point

(2,-1),is

° Watch Video Solution



https://dl.doubtnut.com/l/_v7DGgAAz3HvZ
https://dl.doubtnut.com/l/_mL2IYUxr4OCQ

12. Using differentials, find the approximate

value of /0. 082

O Watch Video Solution

13. Using differentials, find the approximate

value of (1. 999)°

° Watch Video Solution

14. Find the approximate volume of metal in a

hollow spherical shell whose internal and


https://dl.doubtnut.com/l/_Bkni69FvV4IN
https://dl.doubtnut.com/l/_FcJh8xCC08DK
https://dl.doubtnut.com/l/_hgOhcQYqwhwX

external radii are 3 cm and 3.0005 cm,

respectively.

o Watch Video Solution

15. The maximum slope of «curve vy

= — 23+ 322+ 92 — 27is

° Watch Video Solution

Revision Exercise


https://dl.doubtnut.com/l/_hgOhcQYqwhwX
https://dl.doubtnut.com/l/_fg3r9AkJ6SVa

1. A car starts from a point P at time t = O
seconds and stops at point Q. The distance x, in
metres, covered by it, in t seconds is given by
9 t\_. : ,
r=1t"2— 3 Find the time taken by it to

reach Q and also find distance between P and Q.

° Watch Video Solution

2. A water tank has the shape of an inverted righ
circular cone with its axis vertical and vertex
lowermost . Its semi-vertical angle is tan~'(0.5)

. Water is poured into it at a constant rate of 4


https://dl.doubtnut.com/l/_cT4MfEunmwqe
https://dl.doubtnut.com/l/_bnvd9OiqQvHJ

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 tankis 2 m.

° Watch Video Solution

3. The two equal sides of an isosceles triangle
with fixed 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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bnvd9OiqQvHJ
https://dl.doubtnut.com/l/_byV0OPW87XWD
https://dl.doubtnut.com/l/_FVuBQG3avksl

4.The bottom of a rectangular swimming tank is
25 m by 40m. Water is pumped into the tank at
the rate of 500 cubic metres per minute. Find
the rate at which the level of water in the tank is

rising.

° Watch Video Solution

5. A ladder 13m long leans against a wall. The
foot of the ladder is pulled along the ground
away from the wall, at the rate of 1.5m/sec. How

fast is the angle 0 between the ladder and the


https://dl.doubtnut.com/l/_FVuBQG3avksl
https://dl.doubtnut.com/l/_qHa4t76fqVBA

ground is changing when the foot of the ladder

is 12m away from the wall.

° Watch Video Solution

6. The radius of a cylinder is increasing at the
rate 2cm/sec. and its altitude is decreasing at
the rate of 3cm/sec. Find the rate of change of

volume when radius is 3 cm and altitude 5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_qHa4t76fqVBA
https://dl.doubtnut.com/l/_FBEKwOCd9I5j

7. A kit is 120m high and 130 m of string is out. If
the kite is moving away horizontally at the rate
of 52 m/sec, find the rate at which the string is

being paid out.

° Watch Video Solution

8. f(z) = tan~'(sinz + cosz), z > 0is always

and increasing function on the interval

° Watch Video Solution



https://dl.doubtnut.com/l/_PLydZv1sFvBd
https://dl.doubtnut.com/l/_ItLWacCsRDxH

9. The equation of tangents to the curve
y=cos(zx +y), —2n <x <2r that are

parallel to the linex + 2y = 0, is

° Watch Video Solution

10. Find the angle between the parabolas

2

y* = 4ax and z® = 4by at their point of

intersection other than the origin.

O Watch Video Solution



https://dl.doubtnut.com/l/_xd3R0SRiQV7l
https://dl.doubtnut.com/l/_CLyVMWukwkAO

11. Tangents are drawn from the origin to the
curve y = sinx. Prove that their points of

contact lie on the curve z%y* = (:1:2 — yz)

° Watch Video Solution

d
12. Show that the line — 4+ % = 1 touches the
a

curve y = be @ at the point where it crosses

the y-axis.

O Watch Video Solution



https://dl.doubtnut.com/l/_0zfOj6gNXKhI
https://dl.doubtnut.com/l/_YuPnnh8cMUEG

13. If the straight line zcosa + ysina =p

Y
touches the curve — + —— =1, then prove

b2

that a? cos® a + b sin2 a = p*

° Watch Video Solution

14. if the straight line zcosa + ysina = p

touches the curve z™y"” = a™ ™" prove that
m+n .
pP"T"m™ " = (m+n)" " "a™ " sin” acos™ a

o Watch Video Solution



https://dl.doubtnut.com/l/_wIOpVLL1iKmI
https://dl.doubtnut.com/l/_MHR0ssDNkm5f
https://dl.doubtnut.com/l/_Oe7gDjFCCFeR

15. Find the point on the curve
y = 3z? — 9z + 8 at which the tangents are

equally inclined with the axes.

° Watch Video Solution

16. The equation of the tangent at (2,3) on the
curve y> =ax® +b is y=4x — 5. Find the

values of aandb-

° Watch Video Solution



https://dl.doubtnut.com/l/_Oe7gDjFCCFeR
https://dl.doubtnut.com/l/_XgNk3Jz6cKCl

17. 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

18. The radius of a sphere shrinks from 10 to 9.8
cm. Find approximately the decrease in its

volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_GdvWkVLooFM8
https://dl.doubtnut.com/l/_u3nyoipw4mcg

19. If the error committed in measuring the
radius of a circle is 0.01%, find the

corresponding error in calculating the area.

° Watch Video Solution

20.If a triangle ABC, inscribed in a fixed circle, be
slightly varied in such away as to have its

vertices always on the circle, then show that

da n db dc _ 0
casA cos B cosC

° Watch Video Solution



https://dl.doubtnut.com/l/_dXOt9EFuGR5o
https://dl.doubtnut.com/l/_PQWO7kPiA0DH

21. The area S of a triangle is calculated by
measuring the sides b and ¢, and ZA. If there be
an error 4 in the measurement of ZA, show
that the relative error in area is given by

oS
< = cot A. /A

° Watch Video Solution

22.The pressure p and the volume v of a gas are
connected by the relation pv' * = const- Find
the percentage error in p corresponding to a

decrease of % in v



https://dl.doubtnut.com/l/_B5VHScCtgTPE
https://dl.doubtnut.com/l/_SwkcN4uMJn6N

° Watch Video Solution

23. Show that the function given by

logx _
has maximum at £ = e.

f(z) =

i

O Watch Video Solution

24. The sum of the perimeter of a circle and
square is k, where k is some constant. Prove that
the sum of their areas is least when the side of

square is double the radius of the circle.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_SwkcN4uMJn6N
https://dl.doubtnut.com/l/_Pmv3Ud6PjODo
https://dl.doubtnut.com/l/_3oiIDdbCbRvr

25. Find the points at which the function f given
by f(z) = (z — 2)*(z + 1)® has local maxima

local minima point of inflexion

o Watch Video Solution

26. Show that s €P 6 cos? 0 attains a maximum,

when 0 = tan ! ' )

q

° Watch Video Solution



https://dl.doubtnut.com/l/_3oiIDdbCbRvr
https://dl.doubtnut.com/l/_gR4SqMAaB2fS
https://dl.doubtnut.com/l/_Xb3aiXx6Bs1S
https://dl.doubtnut.com/l/_grc51ljXPM87

27. The fraction exceeds its p”* power by the

greatest number possible, where p > 2 is

° Watch Video Solution

28. If the sum of the lengths of the hypotenues
and a side of a right angled triangle is given,
show that the area of the triangle is maximum

when the angle between themis /3.

° Watch Video Solution



https://dl.doubtnut.com/l/_grc51ljXPM87
https://dl.doubtnut.com/l/_2mVJsvQLOpPB

29. Divide 4 into two positive numbers such that
the sum of the square of one and cube of the

other is a minimum.

° Watch Video Solution

30. A cylindrical can to be made to hold 1 litres
of oil. Find the dimensions which will minimize

the cost of the metal to make the can.

° Watch Video Solution



https://dl.doubtnut.com/l/_jZzbjYNkh7Fm
https://dl.doubtnut.com/l/_mpbFd4g3Pfqi

31. Find the shortest distance of the point (0, ¢)

from the curve y = :c2,where 0<c<5b.

o View Text Solution

32. A beam of length [ is supported at one end. If

W is the uniform load per unit length, the

bending moment M at a distance = from the
. 1 1. o

end is given by M = El:c — EWa: . Find the

point on the beam at which the bending

moment has the maximum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_c1Q2ZjOPz6BW
https://dl.doubtnut.com/l/_lYN2POAkXI3q

33. Find the maximum area of an isosceles

2 2
triangle inscribed in the elllpse — + 5 v_ 1

b2

with its vertex at one end of the major axis.

o Watch Video Solution

34. Find the area of the greatest rectangle that

332 2

can be inscribed in an eIIipse — + " =1

o Watch Video Solution



https://dl.doubtnut.com/l/_lYN2POAkXI3q
https://dl.doubtnut.com/l/_s38s0TdzAHWg
https://dl.doubtnut.com/l/_RsLAARNecBMX
https://dl.doubtnut.com/l/_Yc6u5mxL2dqr

35. A window of perimeter P (including the base
of the arch) is in the form of a rectangle
surrounded by a semi-circle. The semi-circular
portion is fitted with the colored glass while the
rectangular part is fitted with the clear glass
that transmits three times as much light per
square meter as the colored glass does. What is
the ratio for the sides of the rectangle so that

the window transmits the maximum light?

O Watch Video Solution

CHECK YOUR UNDERSTANDING



https://dl.doubtnut.com/l/_Yc6u5mxL2dqr

1. The radius of a soap bubble is increasing at
the rate of 0.2cm / s. Find the rate of increase of

its surface area when radius =5 cm.

° Watch Video Solution

2.1s the function f(z) = z*, £ € R increasing?

° Watch Video Solution

3. The function f(z)=2>—-6z4+9 s

increasing for z > 3.


https://dl.doubtnut.com/l/_Rm0QBnPz5QGQ
https://dl.doubtnut.com/l/_sFp2un5dcyR3
https://dl.doubtnut.com/l/_mrwGoWlIRvnX

° Watch Video Solution

4. Find the slope of the tangent to the curve
y = 3z? — 4z at the point, whose x - co -

ordinate is 2.

° Watch Video Solution

5. Find the equation of the tangent of the curve

Yy = 3z2 at (1, 1).

o Watch Video Solution



https://dl.doubtnut.com/l/_mrwGoWlIRvnX
https://dl.doubtnut.com/l/_u501JtKtc8RP
https://dl.doubtnut.com/l/_kgA5F2j3dMn8

6. The function f(z) =2% z € R has no

minimum value. (True/False)

O Watch Video Solution

7. What is the absolute minimum value of

y = x> — 3z in [0, 2]?

° Watch Video Solution

8. What are the maximum and minimum values,

if any, of f(z) =z, z € (0,1)?


https://dl.doubtnut.com/l/_Gl6ZpPmIdZZA
https://dl.doubtnut.com/l/_vn2nVXCW8eyo
https://dl.doubtnut.com/l/_jiZwgOA10MFV

o Watch Video Solution

9. Has the function f(z) = 2" minimum value at

x = —7?
e

o View Text Solution

10. Find two positive numbers whose product is

49 and the sum is minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_jiZwgOA10MFV
https://dl.doubtnut.com/l/_RkOiuIeu2mwZ
https://dl.doubtnut.com/l/_OvzLbBfQnC5M

COMPLETITION FILE (Questions from JEE Main)

1. Given P(x) = z* + az® + bx® + cx + d such
that x=0 is the only real root of P'(x) =0 . If P(-1) It
P(1),then € the /erval[-1,1]‘
A.P( — 1) is the minimum and P(1) is the
maximum of P
B. P( — 1) is not minimum but P(1) is the
maximum of P
C. P( — 1) is the minimum but P(1) is not the

maximum of P


https://dl.doubtnut.com/l/_OskB6jx8w0v0

D. Neither P( — 1) is the minimum nor P(1) is

the maximum of P.

Answer: B

° Watch Video Solution

2. The equation of the tangent to the curve

4
y =« + — , that is parallel to the x-axis, is (1)
T

y=1Qy=2@y=3@4)y=0


https://dl.doubtnut.com/l/_OskB6jx8w0v0
https://dl.doubtnut.com/l/_Q9mDvm3wFenc

Answer: D

° Watch Video Solution

3. Let f:R — R be a positive increasing

function with lim f(3z) — 1.Then
T — 00 f(il?)

lim f2z) is

T — 00 f(w)

Al


https://dl.doubtnut.com/l/_Q9mDvm3wFenc
https://dl.doubtnut.com/l/_sc21CZpOz3Vn

@

N
| w w|

Answer: A

o Watch Video Solution

%
4, Let f:RR be defined by
flx) =4{k — 2z, if x < —12z 4+ 3, fx > 1}
. If f has a local minimum at x =1 , then a

possible value of kis (1) 0 (2) — % (3) —1(4)1


https://dl.doubtnut.com/l/_sc21CZpOz3Vn
https://dl.doubtnut.com/l/_XehhCKzss3G5

Al

B.O

Answer: D

o Watch Video Solution

5. The shortest distance between line y-x=1 and

curve x = y2 Is


https://dl.doubtnut.com/l/_XehhCKzss3G5
https://dl.doubtnut.com/l/_3wpTSmVplxoe

Answer: B

o Watch Video Solution

6. A spherical balloon is filled with 4500p cubic
meters of helium gas. If a leak in the balloon

causes the gas to escape at the rate of 727w


https://dl.doubtnut.com/l/_3wpTSmVplxoe
https://dl.doubtnut.com/l/_KSZEzJYCa8TW

cubic meters per minute, then the rate (in
meters per minute) at which the radius of the

balloon decreases 49 minutes after the leakage

b '(1)9(2)73)2(4)9
egan Is - §( 9 3

>

CYIV-TV1 I \CREV-TIEN BN § Ve

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KSZEzJYCa8TW

7. The real number k for which the equation,
223 + 3z + k = 0 has two distinct real roots in
[0, 1] (1) lies between 2 and 3 (2) lies between -1
and 0 (3) does not exist (4) lies between 1 and 2
A. lies between 2 and 3
B. lies between —1 and 0

C. does not exist

D. lies between 1 and 2.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DMr3AirdrT1o

8.1f f and g are differentiable functions in [0, 1]
satisfying  f(0) = 2 = g(1),g(0) =0  and
f(1) =6 , then for some c€]0,1] (1)
26'(c) =g'(c) (2 2f'(c) =3¢'(c) (3)
f'(c) =g'(c) (4) f'(c) =2g'(c)


https://dl.doubtnut.com/l/_DMr3AirdrT1o
https://dl.doubtnut.com/l/_TGKayL9hqcxA

Answer: C

o Watch Video Solution

9.1f x =-1 and x = 2 are extreme points of f(x) =

alog|z| + Bz + x,then

—1
A. :— :_
o 6, 3 5
—1
B :2 = —_—
84 7/8 2
1
Ca=208=—
84 7/8 2


https://dl.doubtnut.com/l/_TGKayL9hqcxA
https://dl.doubtnut.com/l/_Dn5yrbedIICi

Answer: B

° Watch Video Solution

10. The normal to the curve
2 2 _
x° + 2xy — 3y° =0, at (1, 1):
A. does not meet the curve again
B. meets the curve again in the second
quadrant
C. meets the curve again in the third

quadrant


https://dl.doubtnut.com/l/_Dn5yrbedIICi
https://dl.doubtnut.com/l/_ldmwyLWN173k

D. meets the curve again in the fourth

quadrant.

Answer: D

° Watch Video Solution

11. Let f(x) be a polynomial of degree four having

extreme values at x=1 and x=2. |If

. f(z) .
lim [1+ = 3, then f(2) is equal to

z—0 aj2

A —8


https://dl.doubtnut.com/l/_ldmwyLWN173k
https://dl.doubtnut.com/l/_tL3ZBrI8G0E3

C.O

D.4

Answer: C

° Watch Video Solution

12. Consider

1+ sinx 73
_ -1 — ).
f(xz) = tan (\/1—sinx>’me(0’ 2) A

T
normal to y= f(x) at = = 3 also passes



https://dl.doubtnut.com/l/_tL3ZBrI8G0E3
https://dl.doubtnut.com/l/_3JwRnM4YqQOe

through the point: (1) (0, 0) (2) (O,

(9w (50

Answer: A

2T

3

) (3)

o Watch Video Solution



https://dl.doubtnut.com/l/_3JwRnM4YqQOe

13. The normal to the curve
y(r — 2)(x — 3) = x + 6 at the point where

the curve intersects the vy — a&s, passes

th h th int : ! 1 (2) L1 (3)
roug € point: E, — § 5, §

1 1 2,1
(—57 —5)‘4’ K3

Answer: D


https://dl.doubtnut.com/l/_Ducwid9ngNN2

o Watch Video Solution

14. Twenty metres of wire is available for fencing
off a flower-bed in the form of a circular sector.
Then the maximum area (in sqm) of the flower-
bed is: 25 (2) 30 (3) 12.5(4) 10

A. 25

B.30

C. 125

D. 10


https://dl.doubtnut.com/l/_Ducwid9ngNN2
https://dl.doubtnut.com/l/_uiBu5WDv64HB

Answer: B

o Watch Video Solution

15. If the curves y2 — 6z, 9z° + by2 — 16

intersect each other at right angles then the

7 9
5(3)4(4) 5

value of b is: (1) 6 (2) 5


https://dl.doubtnut.com/l/_uiBu5WDv64HB
https://dl.doubtnut.com/l/_3xPB4hJ7UF6G

Answer: D

o Watch Video Solution

16. Let f(z) = z? + (%) and g(z) = x — %
&nR—{—1,0,1}.If h(x) = (%) then the

local minimum value of A(z) is: (1) 3 (2) —3 (3)

—24/2(4) 2¢/2

A.3

C. —2¢/2


https://dl.doubtnut.com/l/_3xPB4hJ7UF6G
https://dl.doubtnut.com/l/_wjL2x9TOUpre

D. 2+/2.

Answer: D

° Watch Video Solution

17. The maximum values of

3cosf + 5sin(0 — %) for any real value of 8 is:

A. /34

B. /19

V79

2


https://dl.doubtnut.com/l/_wjL2x9TOUpre
https://dl.doubtnut.com/l/_qyi10RIzbRXm

D. /31

Answer: B

° Watch Video Solution

18. Let f(x) be an non - zero polynomial of

degree 4. Extremum points of f(x) are0, — 1,1
Af f(k) = £(0) then,
A. k has one rational and two irrational roots
B. k has four rational roots

C. k has four irrational roots


https://dl.doubtnut.com/l/_qyi10RIzbRXm
https://dl.doubtnut.com/l/_Lyfv028EaD7A

D. k has three irrational roots.

Answer: A

° Watch Video Solution

CHAPTER TEST (1)

1. The approximate change in the volume of a

cube of side x metres caused by increasing the

side by 3% is:

A.0.06z3m?


https://dl.doubtnut.com/l/_Lyfv028EaD7A
https://dl.doubtnut.com/l/_ab2ArDwe7ZGQ

B.0.6z°m?

C.0.09z3m?

D.0.923 3

Answer: C

o Watch Video Solution

2. Find the slope of the tangent to the curve
y=1x>—3z+2 at the point whose x-

coordinate is 3.

A. 20


https://dl.doubtnut.com/l/_ab2ArDwe7ZGQ
https://dl.doubtnut.com/l/_y5mNtoDkgynW

B. 24

C.30

D. 25

Answer: B

° Watch Video Solution

3. The radius of a circle is increasing at the rate
of 0.7 cm/sec. What is the rate of increase of its

circumference?

o Watch Video Solution



https://dl.doubtnut.com/l/_y5mNtoDkgynW
https://dl.doubtnut.com/l/_br8hvOej0xX2

4. Show that the function f given by
f(z) = 2° — 32* + 4z, x € Ris strictly

increasing on R.

o Watch Video Solution

5. Find the slope of the tangent to the curve
y=a>—3z+2 at the point whose x-

coordinate is 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_br8hvOej0xX2
https://dl.doubtnut.com/l/_SeSaNw7jCC0s
https://dl.doubtnut.com/l/_HHClpH2GRbZE
https://dl.doubtnut.com/l/_ImvpH4dftMuo

6. A man 2 metres high walks at a uniform speed
of 5 km/hr away from a lamp-post 6 metres high.
Find the rate at which the length of his shadow

increases.

° Watch Video Solution

7. Find the intervals in which the function f
given by
f(z) = sinx + cos z, 0<x <21 is

strictly increasing or strictly decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_ImvpH4dftMuo
https://dl.doubtnut.com/l/_lgCzVr6v87ua

8. Show that the curves z = y* and zy = k cut

at right angles; if 8k* = 1

° Watch Video Solution

9. Evaluate /402, using differentials.

° Watch Video Solution

10. It is given that at © =1 , the function

z* — 62z2 + az + 9 attains its maximum value


https://dl.doubtnut.com/l/_lgCzVr6v87ua
https://dl.doubtnut.com/l/_V4FeBBbDbe5m
https://dl.doubtnut.com/l/_IijeflMeNL0b
https://dl.doubtnut.com/l/_TWMXBFn7Aerk

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

° Watch Video Solution

11. Find the equation of the tangents to the

curve 3z% — y? = 8, which passes through the

4
int | — .
poin (3,0)

° Watch Video Solution

12. Show that the height of the cylinder of

maximum volume that can be inscribed in a


https://dl.doubtnut.com/l/_TWMXBFn7Aerk
https://dl.doubtnut.com/l/_XBzdlWTNxDEb
https://dl.doubtnut.com/l/_oDtjsHl3fWkx

sphere of radius R is 2% . Also find maximum
3

volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_oDtjsHl3fWkx

