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Topic | Rate Of Change Of Quantities Short

Answer Type Questions |
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1. Find the approximate change in the volume
V of a cube of side = meters caused by

increasing the side by 2%.

o Watch Video Solution

2. 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 z = 37

o Watch Video Solution



https://dl.doubtnut.com/l/_NICwsFhgCENV
https://dl.doubtnut.com/l/_xn5OIlyMy04A
https://dl.doubtnut.com/l/_6cEV7ZfK0VLj

3. The total cost associated with provision of
free mid-day meals to x students of a school in
primary classes is given by C(x) =

0.005z° — 0.02z* + 30z + 50. If the marginal

d
cost is given by rate of change d—c of total
x

cost, write, the marginal cost of food for 300

students.

o Watch Video Solution

4. The total expenditure(in ¥ ) regquiredfor

providing the cheap edition of a book for poor


https://dl.doubtnut.com/l/_6cEV7ZfK0VLj
https://dl.doubtnut.com/l/_AMlhSEaC3hRS

and deservin students is given by R(x) = 3z% +

36X, where x is the number of set of books. If

d
the marginal expenditure is defined as d_R ,
x

write the marginal expenditure required for

1200 such sets.

o Watch Video Solution

5. The amount of pollution content added in
air in a city due to x — diesel vehicles is given
by P(z) = 0.005z% + 0.02z% + 30z. Find

the arginal increase in pollution content when


https://dl.doubtnut.com/l/_AMlhSEaC3hRS
https://dl.doubtnut.com/l/_e6atOWSPm9Id

3 diesel vehicles are added and write which

value is indicated in the above question.

o Watch Video Solution

6. 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
revenue). If the total revenue (in rupees)
received from the sale of = units of a product

is given by R(z) = 3z + 36z + 5, find the


https://dl.doubtnut.com/l/_e6atOWSPm9Id
https://dl.doubtnut.com/l/_lADTlfnTFZhI

marginal revenue, when x =5, and write

which value does the question indicate.

o Watch Video Solution

7. If C = 0.003z> + 0. 022> + 6z + 250
gives the amount of carbon pollution in air in
an area on the entry of x number of vehicles,
then find the marginal carbon pollution in the
air, when 3 vehicles have entered in the area
and write which value does the question

indicate.

| e |


https://dl.doubtnut.com/l/_lADTlfnTFZhI
https://dl.doubtnut.com/l/_diz0aqylmuDs

& watch Video Solution I

8. The contentment obtained after eating X-
units of a new dish at a trial function is given
by the function f(x) = 2 + 62 + 5z + 3. If
the marginal contentment is defined as the
rate of change f(X) with respect to the number
of units consumed at an instant, then find the
marginal contentment when three units of

dish are consumed.

° Watch Video Solution



https://dl.doubtnut.com/l/_diz0aqylmuDs
https://dl.doubtnut.com/l/_RLRiIE0XGNQ3

Topic | Rate Of Change Of Quantities Long

Answer Type Questions li

1. 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
x = 10cm and y = 6cm, find the rates of
change of (a) the perimeter and (b) the area of

the rectangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_KcN9RX2UnPwj

2.The volume of a cube is increasing at a rate
of 9 cubic centimetres per second. How fast is
the surface area increasing when the length of

an edge is 10 centimetres?

o Watch Video Solution

3. 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

| & I


https://dl.doubtnut.com/l/_3MzfnrcFSBCp
https://dl.doubtnut.com/l/_RdfSmE1nRv89

| ¥ Watch Video Solution |

4. A ladder 24 ft long leans against a vertical
wall. The lower end is moving away at rate of 3
ft/sec find the rate at which the top of the
ladder is moving downwards. If its foot is 8ft

from the wall.

o Watch Video Solution

5. The length x of a rectangle is decreasing at

the rate of 5 cm/minute and the width vy is


https://dl.doubtnut.com/l/_RdfSmE1nRv89
https://dl.doubtnut.com/l/_MOLRShXxRRXa
https://dl.doubtnut.com/l/_8cONipxXMzv8

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

o Watch Video Solution

6. The total cost C(x) in Rupees, associated
with the production of x units of an item is
given by
C(z) = 0. 005z% — 0. 02z + 30z + 5000

Find the marginal cost when 3 units are


https://dl.doubtnut.com/l/_8cONipxXMzv8
https://dl.doubtnut.com/l/_J20fLDfgWwno

produced, where by marginal cost we mean

the instantaneous rate of cha

° Watch Video Solution

7. 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 base. How fast is the height of the sand

cone increasing when the height is 4 cm?

° Watch Video Solution



https://dl.doubtnut.com/l/_J20fLDfgWwno
https://dl.doubtnut.com/l/_ARoIyuH1hUYv

8. Two equal sides of an isosceles triangle with
fixed base 'a' are decreasing at the rate of 9
cm/second. How fast is the area of the riangle

decreasing, when the two sides are equal to 'a

?

o Watch Video Solution

Topic 2 Tangents And Normals Short Answer

Type Questions |



https://dl.doubtnut.com/l/_ARoIyuH1hUYv
https://dl.doubtnut.com/l/_V5WdnnjCYKNg

1. Find the point on the curve y = z°— 11z + 5

at which the tangentisy=x-11.

o Watch Video Solution

2. Find the slope of the tangent to the curve

r—1
x — 2’

y = r # 2at x = 10.

o Watch Video Solution

Topic 2 Tangents And Normals Short Answer

Type Questions li



https://dl.doubtnut.com/l/_RwrEU443TC6G
https://dl.doubtnut.com/l/_V9baVet2OUkC

1. Show that the curves z = y? and zy = k

cut at right angles; if 8k* = 1

o Watch Video Solution

2. Find the condition for the curve

2 2
T Yy
g—b—zzlanda:y:g

orthogonally.

to interest

o Watch Video Solution



https://dl.doubtnut.com/l/_Uc5krn8SXSEU
https://dl.doubtnut.com/l/_xQTADdZMbhPb

3. Find the equation of the tangent to the

232 2

curve —5 — 1—2 = 1 at the point (1/2a, b).

o Watch Video Solution

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

the origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_B5z1zjbXnsDp
https://dl.doubtnut.com/l/_GqaAzWwWQPQf

5. The equation of normal to the curve

7
r =acos’f,y=asin’f at 0 = 1 is

o Watch Video Solution

6. Find the equation of the normal at the point

(amz, am3)for the curve ay® = z°.

o Watch Video Solution



https://dl.doubtnut.com/l/_mGdORBAac1do
https://dl.doubtnut.com/l/_kan4PyeN2S2M

7. Show that the equation of tangent to the

parabola

v’ = 4dax at (zq,y1) is yy1 = 2a(x + z1)

o Watch Video Solution

8 Find the point on the curve
y = 2° — 11z + 5 at which the equation of

tangentisy =z — 11

o Watch Video Solution



https://dl.doubtnut.com/l/_62xBMzSdSpnX
https://dl.doubtnut.com/l/_DPj4VhdME7yY
https://dl.doubtnut.com/l/_Fd9DDSdZe3wX

9. Find the equations of the tangent and the
normal to the curve
y = z* — 62> + 132> — 10z + 5 at the point

(1,3)

° Watch Video Solution

10. Find the equations of the tangent and the
normal to the curve 4z?+ 9y®> = 36 at

(3cos B, 2sinf) at indicated points.

° Watch Video Solution



https://dl.doubtnut.com/l/_Fd9DDSdZe3wX
https://dl.doubtnut.com/l/_wEaewky1JMxp

11. At what point will be tangents to the curve
y = 22> — 152 + 36z — 21 by parallel to
x=axis? Also, find the equations of the

tangents to the curve at these points.

° Watch Video Solution

12. For the curve x =2 cos 6 — cos 260 and y = 2
sin 6 — sin 20 , find the equation of tangent at

s
0:2.

° Watch Video Solution



https://dl.doubtnut.com/l/_DPVxWgMKmv5e
https://dl.doubtnut.com/l/_OiKEjL0aLhHi

13. 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

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

s
x =asindt,y =cos2t at t = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_OiKEjL0aLhHi
https://dl.doubtnut.com/l/_TUTP75Up7YJz
https://dl.doubtnut.com/l/_MzvyvmdbEcLZ

15. Find the equations of the normal to the
curve y = x° + 2z + 6 which are parallel to

thelinex 4+ 14y + 4 = 0.

o Watch Video Solution

16. Find the points on the curve y = z’at
which the slope of the tangent is equal to the

y-coordinate of the point.

o Watch Video Solution



https://dl.doubtnut.com/l/_u6JE6w6eP0mL
https://dl.doubtnut.com/l/_w8kPWSoeAIvs

Topic 3 Approximate Values Differentals Errors

Short Answer Type Questions |

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

approximate error in calculating its volume.

o Watch Video Solution

2. Use differential to approximate 1/36.6

o Watch Video Solution



https://dl.doubtnut.com/l/_9ktefjaweggN
https://dl.doubtnut.com/l/_m2cQ7HgnneiL

3.Find the approximate value of 1/0.082 using

differentials

o Watch Video Solution

4. Using differentials, find the approximate

value of (3. 968)%/2

o Watch Video Solution



https://dl.doubtnut.com/l/_SJc2VZaO0AYl
https://dl.doubtnut.com/l/_wXi56fKMcygL

5. The sides of an equilateral triangle are
increasing at the rate of 2 cm/sec. Find the
rate at which the area increases, when the side

is 10 cm.

° Watch Video Solution

6. Find the approximate value of f(3.02),
upto 2 places of decimal, where

f(z) = 3z* + 5z + 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_yNIvya7V1Mli
https://dl.doubtnut.com/l/_m53SpQx9ASka

s
7. Separate the interval [O, 5} into sub
intervals in which function
f(z) = sin*(z) + cos®(z) is strictly

increasing or decreasing.

o Watch Video Solution

8. Find the intervals in which the function f
given by
f(xz) = sinz + cos z, 0<z <27 is

strictly increasing or strictly decreasing.


https://dl.doubtnut.com/l/_m53SpQx9ASka
https://dl.doubtnut.com/l/_W2hiDcw61j22
https://dl.doubtnut.com/l/_OHajS40M6B1N

° Watch Video Solution

9.Show that y = log(1 + =) —

1,
2_|_w,:1:>

is an increasing function of x throughout its

domain.

° Watch Video Solution

10. Find the intervals in which the following is
(a) increasing , (b) decreasing :

f(z) =22° — 242 + 5

| e |


https://dl.doubtnut.com/l/_OHajS40M6B1N
https://dl.doubtnut.com/l/_8xleQ5gomlq7
https://dl.doubtnut.com/l/_M6jR9SIf4uxo

& Wwatch Video Solution I

11. Find the intervals in which the function is
(a) increasing, (b) decreasing:

f(x) = (z + 1)°(z — 3)°.

° Watch Video Solution

12. Find the intervals in which the function f
given by f(z) = z? — 4z + 6is (a) strictly

increasing (b) strictly decreasing

l ° Watch Video Solution


https://dl.doubtnut.com/l/_M6jR9SIf4uxo
https://dl.doubtnut.com/l/_EeXaPqKNTHuR
https://dl.doubtnut.com/l/_TPjhewoiEViV

4sin6 ,
13. Prove that y = 2+ 9) 0 is an
cos 0) —

increasing function of 8 in [0, g} :

o Watch Video Solution

14. Find the intervals in which the following
function
f(x) =20 - 9 + 6z — z*

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

° Watch Video Solution



https://dl.doubtnut.com/l/_TPjhewoiEViV
https://dl.doubtnut.com/l/_qAP3vk94iNuE
https://dl.doubtnut.com/l/_neJOLg8IMNgu

Topic 5 Maxima And Minima Short Answer Type

Questions |

1. Find the local maximum value of the

function g(z) = z° — 3z

° Watch Video Solution

Topic 5 Maxima And Minima Short Answer Type

Questions li



https://dl.doubtnut.com/l/_neJOLg8IMNgu
https://dl.doubtnut.com/l/_bjiFDKkLLvC2

1. Find two positive numbers whose sum is 15

and the sum of whose squares is minimum.

° Watch Video Solution

2. Find two positive numbers z and y such

that z + y = 60 and zy® is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_iHFFrcvybiPI
https://dl.doubtnut.com/l/_ubQw7nve95YL

3. 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
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 the maximum

volume.

o Watch Video Solution

Topic 5 Maxima And Minima Long Answer Type

Questions li



https://dl.doubtnut.com/l/_uTSGIC906rsp

1. Show that of all the rectangles inscribed in a

given circle, the square has the maximum area.

° Watch Video Solution

2. A jet of enemy is along the curve
Yy = z2 + 2 and a soldier is placed at (3,2).Find
the minimum distance between the jet and

soldier.

o Watch Video Solution



https://dl.doubtnut.com/l/_7Ss0t9NUHB2w
https://dl.doubtnut.com/l/_8GBPmnwmpoXt
https://dl.doubtnut.com/l/_2II8bLjgvKHB

3. AB is a diameter of a circle and C' is any
point on the circle. Show that the area of

ABC' is maximum, when it is isosceles.

o Watch Video Solution

4.Find the point P on the curve y? = 4ax which

is nearest to the point (11a, 0).

° Watch Video Solution



https://dl.doubtnut.com/l/_2II8bLjgvKHB
https://dl.doubtnut.com/l/_qvxagFrOVnUK

5. If the length of three sides of a trapezium
other than the base is 10cm each, find the area

of the trapezium, when it is maximum,

o Watch Video Solution

6. Show that the semi-vertical angle of the

cone of the maximum volume and of given

cos 11

slant height is
V3

o Watch Video Solution



https://dl.doubtnut.com/l/_OoQCYqoKNxJX
https://dl.doubtnut.com/l/_GAJhEx7S9QBS
https://dl.doubtnut.com/l/_4tTK9v9MCOgS

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

curved surface is cot ~ ' (1/2)-

o Watch Video Solution

8. From all the closed right circular closed
cylindrical can of volume 128mcem?, Find the
dimension of can which has minimum surface

area.

o Watch Video Solution



https://dl.doubtnut.com/l/_4tTK9v9MCOgS
https://dl.doubtnut.com/l/_pe2I9Pg0eKV5

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. Prove that the height of the cylinder of

maximum volume, that can be inscribed in a
2

sphere of radius R is —R . Also find the
V3

maximum volume .

| s |


https://dl.doubtnut.com/l/_Lybskya9JHgU
https://dl.doubtnut.com/l/_LUcvK6EHSCvd

| @ Watch Video Solution ]

11. 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 7 /3.

o Watch Video Solution

12. The sum of the perimeters of a circle and a
square is k , where k is some constant. Prove

that the sum of their areas is least when the


https://dl.doubtnut.com/l/_LUcvK6EHSCvd
https://dl.doubtnut.com/l/_C9E5JZTv82kO
https://dl.doubtnut.com/l/_8MeTenaVTR5K

side of the square is double the radius of the

circle.

° Watch Video Solution

13. Find the area of the greatest rectangle that

can be inscribed in an ellipse

o Watch Video Solution

14. Prove that the radius of the right circular

cylinder of greatest curved surface area which


https://dl.doubtnut.com/l/_8MeTenaVTR5K
https://dl.doubtnut.com/l/_ft1iDg0kHgun
https://dl.doubtnut.com/l/_hPwberWAX8Cg

can be inscribed in a given cone is half of that

of the cone.

° Watch Video Solution

15. Show that the right-circular cone of least
curved surface and given volume has an
altitude equal to /2 times the radius of the

base.

o Watch Video Solution



https://dl.doubtnut.com/l/_hPwberWAX8Cg
https://dl.doubtnut.com/l/_5rhn5Hrh7bHO

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

triangle is isosceles.

o Watch Video Solution

17. An open box, with a square base, is to be
made out of a given quantity of metal sheet of

area C%. show that the maximum volume of
3
6\ /3

the box is

° Watch Video Solution



https://dl.doubtnut.com/l/_WKTG4IXiZ2ma
https://dl.doubtnut.com/l/_Fp0dICCD5t4D

18. Show that the height of a closed right
circular cylinder of given surface and
maximum volume, is equal to the diameter of

its base.

o Watch Video Solution

19. 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.


https://dl.doubtnut.com/l/_Fp0dICCD5t4D
https://dl.doubtnut.com/l/_8kVpy06GRdzB
https://dl.doubtnut.com/l/_G3kG7JIhMv3f

° Watch Video Solution

20. Find the point on the curve y* = 2z which

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

o Watch Video Solution

21. Show that the semi-vertical angle of the
cone of the maximum volume and of given

slant height is tan ! /2.

o Watch Video Solution



https://dl.doubtnut.com/l/_G3kG7JIhMv3f
https://dl.doubtnut.com/l/_e8N9qzmSsoIi
https://dl.doubtnut.com/l/_yhVvaGekPrhY

22. Show that all the rectangles with a given

perimeter, the square has the largest area.

° Watch Video Solution

23. 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.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_yhVvaGekPrhY
https://dl.doubtnut.com/l/_DOJg7wXRT2XF
https://dl.doubtnut.com/l/_RpcdbGPPqBe2

24. Show that the volume of the greatest
cylinder which can be inscribed in a cone of
height h and semi-vertical angle «, s

4
— 7h3tan® .
27

° Watch Video Solution

25. Find the maximum area of an isosceles

triangle inAscribed in the ellipse


https://dl.doubtnut.com/l/_RpcdbGPPqBe2
https://dl.doubtnut.com/l/_3ccj3DzPMJrq
https://dl.doubtnut.com/l/_fTRUQyt54lGP

z2 Y
% + 6= = = 1, with its vertex atone end

of the major axis.

o Watch Video Solution

26. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_fTRUQyt54lGP
https://dl.doubtnut.com/l/_pcwR5eF3F3Kp

27. A wire of length 28m 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 circle and the

square is minimum?

o Watch Video Solution

28. Two poles of height 16 m ans 22 m stand

vertically on the ground 20 m apart. Find a


https://dl.doubtnut.com/l/_pcwR5eF3F3Kp
https://dl.doubtnut.com/l/_0vaPYB6Yr0iM
https://dl.doubtnut.com/l/_GMm8HWsVJZoP

point on the ground, in between the poles,
such that the sum of the square of the
distances of this point from the tops of the

poles is minimum.

o Watch Video Solution

29. The lengths of the sides of an isosceles
triangle are 9+ z?, 9+ 2 and 18 — 2z”
units. Calculate the area of the triangle in
terms of x and find the value of x which makes

the area maximum.

| |


https://dl.doubtnut.com/l/_GMm8HWsVJZoP
https://dl.doubtnut.com/l/_RC8Zch7MYRr2

& Watch Video Solution



https://dl.doubtnut.com/l/_RC8Zch7MYRr2

