PHYSICS

BOOKS - CHETAN PHYSICS (TAMIL
ENGLISH)

GRAVITATION

Fill In The Blanks

1. Gravitation was discovered by

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pewZjMj4cy3h

2. Every object in the universe attracts every

other object with force.

o Watch Video Solution

mima2
d?

3. Fo means F' =

o Watch Video Solution



https://dl.doubtnut.com/l/_pewZjMj4cy3h
https://dl.doubtnut.com/l/_lxRZbNRCWx24
https://dl.doubtnut.com/l/_wHf6dq5iqEdY

4. If the distance between the two objects is
double, then the gravitational force between

them will be times.

o Watch Video Solution

5. If mass increases, force

o Watch Video Solution

6. If mass triples, value of G



https://dl.doubtnut.com/l/_J3l9tIYWn6GG
https://dl.doubtnut.com/l/_tBAheHzgHAby
https://dl.doubtnut.com/l/_16epjAubom5r

o Watch Video Solution

7.1f Earth attracts a body with a forcce of 10N,
then the body attracts the Earth with

N.

o Watch Video Solution

8.Sl.unitofGis

o Watch Video Solution



https://dl.doubtnut.com/l/_16epjAubom5r
https://dl.doubtnut.com/l/_ItYDI1hw3YZQ
https://dl.doubtnut.com/l/_TrHLutFaCHaw
https://dl.doubtnut.com/l/_eq0z3hZXWxXd

9. Places on Earth exactly 90° to the direction

of the moon experience

o Watch Video Solution

10. iIs a constant known as

universal gravitational constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_eq0z3hZXWxXd
https://dl.doubtnut.com/l/_NMl8HIzyvheS

1. The Earth's gravitational force is always in

the direction of the of the Earth.

° Watch Video Solution

12. The Earth's gravitational acceleration is

denoted by letter

o Watch Video Solution

13. Derive the Relation between g and G.



https://dl.doubtnut.com/l/_PTABoMRLXMOI
https://dl.doubtnut.com/l/_rUliZbqoT0Um
https://dl.doubtnut.com/l/_3kwNA1PlnV1p

o Watch Video Solution

14. The value of acceleration due to gravity at

poles is m /s’

o Watch Video Solution

15. The value of acceleration due to gravity at

the equator is cm | 82

o Watch Video Solution



https://dl.doubtnut.com/l/_3kwNA1PlnV1p
https://dl.doubtnut.com/l/_fJNkmY3U59jp
https://dl.doubtnut.com/l/_ujLIZdmG5ClL
https://dl.doubtnut.com/l/_o83QB4EtBzvl

16. If altitude increases, value of g

o Watch Video Solution

17. When a spaceship is two Earth radii
distance from the centre of Earth, its

becomes

o Watch Video Solution



https://dl.doubtnut.com/l/_o83QB4EtBzvl
https://dl.doubtnut.com/l/_Pm5rcrxgb2H0

18. During free fall, the object comes vertically

downward with uniform

o Watch Video Solution

19. Mass is also a measure of of

an object.

o Watch Video Solution

20. The mass of the Earth is kg.



https://dl.doubtnut.com/l/_M5YxK5pTls7I
https://dl.doubtnut.com/l/_PjXOQyls44HX
https://dl.doubtnut.com/l/_5snt6QaML5nQ

o Watch Video Solution

21. The radius of the Earth is m.

o Watch Video Solution

22. What are the values of g and G at the

centre of the earth?

o Watch Video Solution



https://dl.doubtnut.com/l/_5snt6QaML5nQ
https://dl.doubtnut.com/l/_b1SvvIdWk5ca
https://dl.doubtnut.com/l/_CULk14KAecV3

23. The unit of weight is

o Watch Video Solution

24. The gravitational force acting on any

object on the Earth is called it's

o Watch Video Solution

25. The weight of an object on the Earth is

times its weight on the Moon.



https://dl.doubtnut.com/l/_CXOTs38soUca
https://dl.doubtnut.com/l/_uVYYZXLWGUM2
https://dl.doubtnut.com/l/_ah7mgHrydQeT

o Watch Video Solution

26. The weight of an object is maximum at

on the surface of the Earth.

o Watch Video Solution

27. The orbit of a planet is an

with the Sun at one of the foci.

o Watch Video Solution



https://dl.doubtnut.com/l/_ah7mgHrydQeT
https://dl.doubtnut.com/l/_XuIz03VznieO
https://dl.doubtnut.com/l/_BxIrEIkMG9MO
https://dl.doubtnut.com/l/_Cwhl7j9Ug2zH

28. The energy possessed because of position

or configuration is called

o Watch Video Solution

29. V.5, =

o Watch Video Solution

30. Gravitation waves

by

are

detected

| &


https://dl.doubtnut.com/l/_Cwhl7j9Ug2zH
https://dl.doubtnut.com/l/_PJHglJtJDZXl
https://dl.doubtnut.com/l/_28Vn5Z6PlvwX

| ¥ Watch Video Solution |

31. During acent is zero and during

descent is zero.

o Watch Video Solution

32. Formula for centripetal force s

o View Text Solution



https://dl.doubtnut.com/l/_28Vn5Z6PlvwX
https://dl.doubtnut.com/l/_FOHCyCGCbK7s
https://dl.doubtnut.com/l/_fyU1sYzIK1Yi

Find The Odd Word Out

1. Choose the odd one out :

Acceleration, mass, force, weight

o Watch Video Solution

2. Choose the odd one out:
Change in value 'g' at surface, change in value
of g at height, change in value of g at depth,

change in value of g on thickness.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_XE6sk7fEUtqP
https://dl.doubtnut.com/l/_GMpvJW04eCC2

3. Choose the odd one out :

Light, sound, heat, laws of planetary motion.

o Watch Video Solution

4. Choose the odd one out :

mass, potential energy, radius, weight.

° Watch Video Solution



https://dl.doubtnut.com/l/_GMpvJW04eCC2
https://dl.doubtnut.com/l/_hsPJBiBtIiNj
https://dl.doubtnut.com/l/_lzQvspfGtG6N

5. Choose the odd one out :

9.83m /s*, 9.8m /s*, 980cm / s°, 9.77Tm / s*

o Watch Video Solution

6. Choose the odd one out :

Weight, Thrust, Froce, Pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_d6CDeDuDy1fJ
https://dl.doubtnut.com/l/_DKk88hEAHB5z

7. Choose the odd one out :
Newton's first law, Newton's law of gravity,

Newton,s third law, Newton's second law

o Watch Video Solution

8. Choose the odd one out :

Newton, ohm,Kepler, Galileo

° View Text Solution



https://dl.doubtnut.com/l/_XPHzTEoR5b3e
https://dl.doubtnut.com/l/_zE7hHk2bJNAY

9. Choose the odd one out :

983m /s*, 977m / s*, 980m / s*, 9.83m / s°

o Watch Video Solution

10. Choose the odd one out :

9.83m /5%, 98.3m / s*, 983m / s, 98.03m?s

o Watch Video Solution

Complete The Analogy



https://dl.doubtnut.com/l/_1IRgOx43gSKM
https://dl.doubtnut.com/l/_Dy1HszJAbCGA
https://dl.doubtnut.com/l/_rlRJVhYc7Nsq

1.6 x 10**kg: Mass of the Earth :: 6.4 x 10%m:

o Watch Video Solution

2. Height of a weather satellite: 8.7m /s* :
Height of Communication

satellite:

o Watch Video Solution



https://dl.doubtnut.com/l/_rlRJVhYc7Nsq
https://dl.doubtnut.com/l/_Y0FIRmvSNA8g

3. Mass: Scalar quantity

Weight:

o Watch Video Solution

4. Complete the analogy:

At poles 9.83m / s* :: At equator:

o Watch Video Solution



https://dl.doubtnut.com/l/_pC6y2azC2dfo
https://dl.doubtnut.com/l/_aO8Eeg9QnS96

5. Complete the analogy :
Shape of the Earth at equator: Bulged :: shape

of the Earth at poles:

o Watch Video Solution

6. Complete the analogy:

1
Kinetic energy: E'mv2 ::  Gravitational

Potential energy:

o Watch Video Solution



https://dl.doubtnut.com/l/_y9VKUe3IMdK6
https://dl.doubtnut.com/l/_wENhVxIpqCC4
https://dl.doubtnut.com/l/_nxjVfBqHC2Mt

7. Complete the analogy :

Force: ma:: Gravitational force:

o Watch Video Solution

8. Complete the analogy:

Force:Vector::Weight:

o View Text Solution

With The Information In Three Columns Match

Up And Complete The Chart



https://dl.doubtnut.com/l/_nxjVfBqHC2Mt
https://dl.doubtnut.com/l/_S6mh1AUfGBFQ

1. Match the column

Column A Column B
(1) Mass '(a) m/s
(2) Weight (b) m/s’
(3) Acceleration (c) kg
(4) Velocity (d) N

o Watch Video Solution

2. Complete the chart

F(N) lm,(kg)lnﬁ(kg)l d (m)

(1) | 500 84 02

(@) 30x107 15x10° 03

3) 16 10° ; 17 34
A

(4) 250x107 45



https://dl.doubtnut.com/l/_Ddm6KDMbkrpe
https://dl.doubtnut.com/l/_Ookx8j5SOCwz

o Watch Video Solution

State Whether The Following Statements Are

True Or False Correct Thefalse Statement

1. Say True or False.

Force = mass X velocity

° Watch Video Solution

2. State whether True or False.

G is called gravitational acceleration.


https://dl.doubtnut.com/l/_Ookx8j5SOCwz
https://dl.doubtnut.com/l/_lA3AlIKwgBGV
https://dl.doubtnut.com/l/_2ZHr95i3Hqrr

° Watch Video Solution

3. Say True or False.

Aceleration is a scalar quantity.

o Watch Video Solution

4.Say True or False.
Gravitational force at the Moon is double than

the Earth's gravitation force.

o Watch Video Solution



https://dl.doubtnut.com/l/_2ZHr95i3Hqrr
https://dl.doubtnut.com/l/_I9wXhA60Ysdi
https://dl.doubtnut.com/l/_5gQFZpSr2doW

5.Say True or False.

IN = 1kg x 1m/ s®

° Watch Video Solution

6. Say True or False.

ldyne = 10°N

o Watch Video Solution



https://dl.doubtnut.com/l/_5gQFZpSr2doW
https://dl.doubtnut.com/l/_Rnrd0WaQfFe6
https://dl.doubtnut.com/l/_Q7WtSIO8x6HK

7.Say True or False.
The force towards the centre of the circular

orbit is called centripetal force.

o View Text Solution

8. Say True or False.
The gravitational acceleration does not

become zero at the centre of the Earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_8jZ682NlvHfs
https://dl.doubtnut.com/l/_jZxt005lZXic
https://dl.doubtnut.com/l/_9GHSpNb4DuhL

9.Say True or False.

At the poles, the acceleration due to gravity is

9.77m / s”

o Watch Video Solution

10. Say True or False.

g is called universal constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_9GHSpNb4DuhL
https://dl.doubtnut.com/l/_ZoWZtTU1Kndp

11. Say True or False.

Mass is a scalar quantity.

o Watch Video Solution

12. Say True or False.

Beyond the surface of the Eartth ga 5
(R+ h)

o Watch Video Solution



https://dl.doubtnut.com/l/_kryiCAN07I0p
https://dl.doubtnut.com/l/_SohyAb9ELbBF

13. Say True or False.

Weight is a vector quantity.

o Watch Video Solution

14. Say True or False.

The mass of the Earth is 6.4 x 10°kg.

o Watch Video Solution



https://dl.doubtnut.com/l/_ydoyc02sdPM7
https://dl.doubtnut.com/l/_pq0aM85FCvnP

15. Say True or False.

At a height of h from the ground, the

—GMm
R+ h

graitational potential energy is

° View Text Solution

Choose And Write The Correct Option

1. The gravitational force of attraction

between two objects is given by

mimsy
d2

A Fo


https://dl.doubtnut.com/l/_csW2ypqkRneP
https://dl.doubtnut.com/l/_qkvbvlJd4vQr

B. Fa
mimso

mima
\/d2
mims

C. Fa

D. Fox

Answer: A

o Watch Video Solution

2. If the distance between two bodies becomes
half, the gravitational force between them

becomes



https://dl.doubtnut.com/l/_qkvbvlJd4vQr
https://dl.doubtnut.com/l/_6XFSM2rRo5b3

A. half

B. one forth

C. 4 times

D. 2 times

Answer: C

o Watch Video Solution

3. If the distance between two objects
increases 5 times, the gravitational force

becomes times.



https://dl.doubtnut.com/l/_6XFSM2rRo5b3
https://dl.doubtnut.com/l/_jHjUysusNcwR

A5

B.15

Answer: C

o Watch Video Solution

4.The gravitational force on the surface of the

Moon is times than that on the

surface of the Earth.


https://dl.doubtnut.com/l/_jHjUysusNcwR
https://dl.doubtnut.com/l/_bg5ADZp8fEuJ

A. five

B. one fifth

C.one sixth

D. six

Answer: C

o Watch Video Solution

5. The gravitational causes

A. Tides


https://dl.doubtnut.com/l/_bg5ADZp8fEuJ
https://dl.doubtnut.com/l/_dYCy5izTkY26

B. Circular motion of moon

C. None of these

D.Bothaandb

Answer: D

o Watch Video Solution

6. If Earth attracts a body with a forcce of 10N,
then the body attracts the Earth with

N.



https://dl.doubtnut.com/l/_dYCy5izTkY26
https://dl.doubtnut.com/l/_l1aOTIbb2BI2

A.less than 102° NV
B.10°° N
C. greater than 10°°N

D.10 2N

Answer: B

° Watch Video Solution

7. SI unit of the universal constant of

gravitation


https://dl.doubtnut.com/l/_l1aOTIbb2BI2
https://dl.doubtnut.com/l/_1cvfPKJhRhhv

A. Nm? / kg®
B. Nkg® /m?
C.m/s’

D. Nem? / g*°

Answer: A

o Watch Video Solution

8. The value of acceleration due to gravity at

the height h from the ground is



https://dl.doubtnut.com/l/_1cvfPKJhRhhv
https://dl.doubtnut.com/l/_ktK7WxZnSoDW

Answer: C

o Watch Video Solution

9. The value of acceleration due to gravity at

poles is m |/ s*



https://dl.doubtnut.com/l/_ktK7WxZnSoDW
https://dl.doubtnut.com/l/_S72jSIeA2D98

A.9.72m/s
B.9.83m /s
C.9.83m /s

D.9.72m / s

Answer: B

° Watch Video Solution

10. The value of g at the centre of the Earth is

zero. Explain?


https://dl.doubtnut.com/l/_S72jSIeA2D98
https://dl.doubtnut.com/l/_ouHlodvFWtQG

A. Centre of Earth

B. Poles

C. Infinite distance

D.Bothaandb

Answer: D

o Watch Video Solution

11. When an objects is thrown upward, the

force of gravity



https://dl.doubtnut.com/l/_ouHlodvFWtQG
https://dl.doubtnut.com/l/_ILrHR5vjrTDd

A. is opposite to the direction of motion

B.is in the same direction as that of

motion

C. becomes zero at higher point

D. increase as it rise up

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_ILrHR5vjrTDd

12. The acceleration due to earth's gravity

decreases as increases.

A. iIncreases

B. fluctuates

C.decreases

D. varies

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gjAa7DHyw1Wz
https://dl.doubtnut.com/l/_UfsIOjI845UP

13. As the height of the object from the
surface of the Earth increases, value of g

becomes

A. a) more

B. b) less

C. ¢) equal

D. d) can't say

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UfsIOjI845UP
https://dl.doubtnut.com/l/_TTq1NVWHW8hW

14. The mass of objects at any

place on the surface on the Earth.

A. remains constant

B. is non-unifrom

C. changes

D. increases

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TTq1NVWHW8hW

15. According to Newton's first law, if mass is

more, then the inertia of the body is

A. less

B. very less

C. more

D. can't say

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0Rx5KSusvyUw

16. The weight of body gradually decreases

from

A. equator of poles

B. poles to equator

C. pole to pole

D. height to surface

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_33p2LEusEo88
https://dl.doubtnut.com/l/_iyIjJHKUticq

17. A body of mass 1 kg is attracted by the

Earth with a force which is equal to

A 9.8N
B.6.67 x 10!
C.1N

D.9.8m /s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_iyIjJHKUticq
https://dl.doubtnut.com/l/_1ZP10DQGssBW

18. The gravitational potential energy at the

height of h from the ground is

—GMm
R+ h
— GMm,
R? +h
GMm,
R2 + R2
GMm
R%2+h

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1ZP10DQGssBW

19. The orbit of a planet is an ellipse with the

Sun at one of the

A. a) foci

B. b) centre

C.c) middle

D. d) surface

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YTcbCyaYvucA
https://dl.doubtnut.com/l/_DO06n91YmZ6c

20.The straight line joining the planet and the

Sun sweeps equal in equal interval of

time.

o Watch Video Solution

21. The square of time period of revolution
around the Sun is directly proportional to the

of the planet from the Sun.

A. mean distance

B. square of the distance


https://dl.doubtnut.com/l/_DO06n91YmZ6c
https://dl.doubtnut.com/l/_GVEbfUmX0tFP

C. cube root the distance

D. cube of the mean distance

Answer: D

o Watch Video Solution

22. Which of the following is not an example of

free fall?

A. Moon revolving aroung the Earth

B. Earth revolving around the Sun


https://dl.doubtnut.com/l/_GVEbfUmX0tFP
https://dl.doubtnut.com/l/_Ct3vbcVD78Zu

C. Parachute jumping

D. Artificial satellites revolving around the

Earth

Answer: C

o Watch Video Solution

23. The centre of mass of an object having

uniform density is at its

A. centre


https://dl.doubtnut.com/l/_Ct3vbcVD78Zu
https://dl.doubtnut.com/l/_o5R0m6feqL1A

B. Geometrical centre

C. centroid

D. circumference

Answer: C

o Watch Video Solution

Soleve The Following

1. Mahendra and Virat are sitting at a distance

of 1 metre from each other. Their masses are


https://dl.doubtnut.com/l/_o5R0m6feqL1A
https://dl.doubtnut.com/l/_apzzmakXug67

75 kg and 80 kg respectively. What is the

gravitational force between them?

° Watch Video Solution

2. The mass of the Earth and Moon are
6 x 10%* kg and 7.4 x 10*? kg respectively. The
distance between them is 3.84 x 10°km.
Calculate the gravitational force of attraction

between the two? G = 6.7 x 10" ' Nm? / kg’

° Watch Video Solution



https://dl.doubtnut.com/l/_apzzmakXug67
https://dl.doubtnut.com/l/_SR8ZEyUvNLkN
https://dl.doubtnut.com/l/_gzITU6b3gQbe

3. The mass of the Earth is 6 x 10?*kg. The
distance between the Earth and the sun is
1.5 x 10"m. If the gravitational force
between the two is 3.5 x 10°°N what is the

mass of the sun? G = 6.7 x 10~ " Nm? / kg*

o Watch Video Solution

4, Assuming that acceleration remains
constant (5.34 x 10~ °m /s*), How long will
Mahendra take to move 1 cm towards Virat if

he starts from rest?


https://dl.doubtnut.com/l/_gzITU6b3gQbe
https://dl.doubtnut.com/l/_nfVbihq8RZzt

° Watch Video Solution

5. A truck starts from rest and rolls down a hill
with a constant acceleration. It travels a
distance of 400m is 20s. Find its acceleration.
Also find the force acting on it if its mass is

7000 kg.

° Watch Video Solution



https://dl.doubtnut.com/l/_nfVbihq8RZzt
https://dl.doubtnut.com/l/_2QOuIDQDK3Sy

6. Karan and Arjun are two friends of mass m;
and m, respectively, separated by a distance d.
What would happen to the force between
them if

(i) Massof Arjun is doubled.

(i) Mass of both Karan and Arjun is doubled.
(iii) Distance between them is doubled.

(iv) Value of G doubled.

° Watch Video Solution

Numericals For Practice



https://dl.doubtnut.com/l/_w0CehHvSOqN9

1. Two boys are sitting is very close to each
other at a distance of 0.5 m from each other. If
the mass of one boy is 40 kg and other is 50

kg, find the gravitational force between them.

o Watch Video Solution

2. If the force of gravitational between the
Earth and an object of mass m is 9 x 10°N,

find the mass of an object if the mass of the


https://dl.doubtnut.com/l/_cwc9xS5A0sQ9
https://dl.doubtnut.com/l/_ykZrzGKE69cU

Earth is 6 x 10** kg and its radius is

6.4 x 10°m

° Watch Video Solution

3. If two objects of masses 500 kg and 84 kg
respectively are at a distance of 2m apart from
each other. Find gravitational force between

them?

o Watch Video Solution



https://dl.doubtnut.com/l/_ykZrzGKE69cU
https://dl.doubtnut.com/l/_Kb2uf56sErNJ

4. If two objects of 45 kg and 47 kg
respectively are attracted towards each other
by a gravitational force of 250 x 10~ "N, find

the distance between their centres.

o Watch Video Solution

5. Calculaste the gravitational force due to the
Earth on Mahendra if mass of Earth is

6 x 10**kg Radius is


https://dl.doubtnut.com/l/_G1nkwQfzsx1c
https://dl.doubtnut.com/l/_rAFKVa38xaiB

6.4 x 10°m, g = 9.77m /s> and mass of

Mahendra is 75 kg.

° Watch Video Solution

6. Starting from rest, due to the gravitational
force of the Earth i.e. 733N, What is the speed

of Mahendra after 1 second? If his mass is 75

kg.

o Watch Video Solution



https://dl.doubtnut.com/l/_rAFKVa38xaiB
https://dl.doubtnut.com/l/_neD4Il5MP5BD

7. If a person weights 750 N on Earth, how
much would be his weight on the Moon given
1
that Moon's mass is — of that of the Earth

81
1
andits radius is 37 of that of Earth.

o Watch Video Solution

8. The radius of the planet A is half the radius
of planet B. If the mass of A is M4 What must
be the mass of B so that the alueof g on B is

half that of its value on A?

| & I


https://dl.doubtnut.com/l/_fjrF2H02zPdW
https://dl.doubtnut.com/l/_Lc5a0azeeMnP

| ¥ Watch Video Solution |

9. The mass and weight of an object on Earth
is 5kg and 49 N respectively. What will be their
values on the Moon? Assume that the
acceleration due to gravity on the Moon is —

§
th of that on the Earth.

o Watch Video Solution

10. Suppose your are standing on a tall ladder.

If your distance from the centre of the Eart is


https://dl.doubtnut.com/l/_Lc5a0azeeMnP
https://dl.doubtnut.com/l/_KDZi0mnUWkLu
https://dl.doubtnut.com/l/_C0NeMEiVcTZV

2R, what will be your weight?

o Watch Video Solution

11. What would be the value of g on the
surface of the earth if its mass was twice as

large and its radius half of what if is now?

o Watch Video Solution

12. Find the weight of a man whose mass is 50

kg.


https://dl.doubtnut.com/l/_C0NeMEiVcTZV
https://dl.doubtnut.com/l/_gA0ZC1L1npQ5
https://dl.doubtnut.com/l/_RSKhDbqVMsKP

° Watch Video Solution

13. Find the gravitational force between man

of mass 60 kg and the Earth.

o Watch Video Solution

14. A stone of mass 2 kg is falling from a
certain height. Find the force of attraction
between the Earth and the stone. Also, find

the acceleration.

| e |


https://dl.doubtnut.com/l/_RSKhDbqVMsKP
https://dl.doubtnut.com/l/_VVUW1mw24vx7
https://dl.doubtnut.com/l/_uO43gkn7S3YK

& watch Video Solution I

15. The planet in space has mass twice as that
of the Earth and a radius thrice as that of the
Earth. If the weight of a book is 90N on the
Earth, what would be the weight on the

planet?

° Watch Video Solution

16. Calculate the value of g on the Moon, it its

mass is 7.4 x 10°*kg and radius is 1740 km.


https://dl.doubtnut.com/l/_uO43gkn7S3YK
https://dl.doubtnut.com/l/_3pc7SLd4Inf1
https://dl.doubtnut.com/l/_suM8CzCsNwmW

° Watch Video Solution

17. If the weight of a body on the surface of

the Moon is TO0ON what is its mass?

o Watch Video Solution

18. If the acceleration due to gravity on the
surface of the Earth is 9.8m /s*, what will be
the aceleration due to gravity on the surface

of the planet whose mass and radius both are


https://dl.doubtnut.com/l/_suM8CzCsNwmW
https://dl.doubtnut.com/l/_6pD4FTEcue4X
https://dl.doubtnut.com/l/_UgauiM8V4jqf

two times the corresponding quantities for

the Earth.

° Watch Video Solution

19. Calculate the escape velocity on the surface
of the Moon given the mass and radius of the

Moon to be 7.34 x 10*? kg and 1.74 x 10°m

respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_UgauiM8V4jqf
https://dl.doubtnut.com/l/_93JCrzAgKbbO

20. Let the period of revolution of a planet at a
distance R from a star be T. Prove that if it was

at a distance of 2R from the star, its period of

revolution will be /8T

° Watch Video Solution

21. The escape velocity for mass is 5.02km/s. If
its radius is 3390 km, What is the value of g on

its surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_WfTDy9xKP7H3
https://dl.doubtnut.com/l/_Mp3aDxlKiagQ

22. A planet orbits the Sun in time T at a
distance of R from it. Another planet orbits
the Sun in a time of 8T. What is its distance R’

from the Sun.

o Watch Video Solution

23. An object takes 5s to reach the ground
from a height of 5m on a planet. What is the

value of g on the planet?

o Watch Video Solution



https://dl.doubtnut.com/l/_Mp3aDxlKiagQ
https://dl.doubtnut.com/l/_RiYtoIfm4RcY
https://dl.doubtnut.com/l/_7c3UucMLi5A8

24. A ball falls off a table and reaches the
ground in 1s. Assuming g = 1Om/s2, calculate

its speed on reaching the ground and the

height of the table.

o Watch Video Solution

25. An iron ball of mass of 3 kg is released
from height of 125 m and falls freely to the

ground. Assuming that the value of g is


https://dl.doubtnut.com/l/_7c3UucMLi5A8
https://dl.doubtnut.com/l/_nikf4jhe5sgn
https://dl.doubtnut.com/l/_qCYnPEeRJszN

10m / 5%, calculate

() time taken by the ball to reach the ground
ii. Velocity of the ball on reaching the ground
iii. the height of the ball at half the time it

takes to reach the ground.

125 m

P

(Diagram is only for reference)

° View Text Solution



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

26. A tennis ball is thrown up and reaches a
height of 4.05 m before coming down. What
was its initial velocity? How much total time
will it take to come down? Assume

g=10m /s’

o Watch Video Solution

27. An object thrown vertically upwards

reaches a height of 500m. What was its initial


https://dl.doubtnut.com/l/_qCYnPEeRJszN
https://dl.doubtnut.com/l/_jaGb6mwN0Br8
https://dl.doubtnut.com/l/_BiVZN0LLWNZk

velcoity? How long will the object take to come

back to the Earth? Assume g = 10m / s*

° Watch Video Solution

28. Find a formula for maximum height

attained by object.

o Watch Video Solution

29. A stone thrown vertically upwards with

initial velocity u reaches a height h before


https://dl.doubtnut.com/l/_BiVZN0LLWNZk
https://dl.doubtnut.com/l/_XA7RE98SFaDV
https://dl.doubtnut.com/l/_r4BsskdbRCba

coming down. Show that the time taken to go

up is same as the time taken to come down.

° Watch Video Solution

30. A ball thrown up vertically returns to the
person after 6s. Find the velocity with which it

was thrown up.

° Watch Video Solution



https://dl.doubtnut.com/l/_r4BsskdbRCba
https://dl.doubtnut.com/l/_2jIfMQAOKgum

31. A boy drops a coin from the top of a
building which is 49 m high. Find the velocity

with which the coin strikes the ground.

o Watch Video Solution

32. A ball is thrown vertically upwards with
velocity of 49 m/s. Calculate i. Maximum height
to which it rises ii. Total time t it takes to

return to the surface of Earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_IXmHzQqoBjyG
https://dl.doubtnut.com/l/_vGaQdF0O7Fjv

33. A stone is thrown vertically upwards with
initial velocity of 40 m/s. Taking g = 10m / s*
find the maximum height and total distance

covered by stone.

o Watch Video Solution

Define Write The Laws

1. Force

l ° Watch Video Solution


https://dl.doubtnut.com/l/_vGaQdF0O7Fjv
https://dl.doubtnut.com/l/_GzUphb0bmVgq
https://dl.doubtnut.com/l/_R9RpdFS9RQPW

2. State Newtons Universal law of gravitaion.

° Watch Video Solution

3. Universal constant of gravitation (G)

° Watch Video Solution

4. Centre of mass

l ° Watch Video Solution


https://dl.doubtnut.com/l/_R9RpdFS9RQPW
https://dl.doubtnut.com/l/_hwcy2R442W3Q
https://dl.doubtnut.com/l/_rlCNwgSNi10p
https://dl.doubtnut.com/l/_M1R9tbPyWks4

5. Gravitational acceleration g OR Acceleration

due to gravity.

o Watch Video Solution

6. Free fall

o View Text Solution

7. Mass(m)


https://dl.doubtnut.com/l/_M1R9tbPyWks4
https://dl.doubtnut.com/l/_lVv0D2F9zvGq
https://dl.doubtnut.com/l/_I7SgTluyLzYL
https://dl.doubtnut.com/l/_0xzB8YgN3H2i

° Watch Video Solution

8. Weight (W)

° Watch Video Solution

9. Centripetal force

° Watch Video Solution

10. Uniform circular motion.


https://dl.doubtnut.com/l/_0xzB8YgN3H2i
https://dl.doubtnut.com/l/_dupJUBj53Cis
https://dl.doubtnut.com/l/_TxkKIBFLRk6D
https://dl.doubtnut.com/l/_fIRJHVknkVFS

° Watch Video Solution

11. Potential energy

° Watch Video Solution

12. Escape velocity

° Watch Video Solution

Answer The Following Is One Or Two Senctences


https://dl.doubtnut.com/l/_fIRJHVknkVFS
https://dl.doubtnut.com/l/_odeNr1MFZM9W
https://dl.doubtnut.com/l/_048tuHK3ZPzu
https://dl.doubtnut.com/l/_JKI6mIGP387w

1. What do you know about gravitational

force?

o View Text Solution

2. Will the direction of the gravitational force

change as we go inside the earth?

o Watch Video Solution

3. What would happen if ther were no gravity?



https://dl.doubtnut.com/l/_JKI6mIGP387w
https://dl.doubtnut.com/l/_IHhPXnwcyIaP
https://dl.doubtnut.com/l/_DECCUF209kY2

o Watch Video Solution

4. What would happen if the value of G was

twice as large?

o Watch Video Solution

5. What are the types of forces?

o Watch Video Solution



https://dl.doubtnut.com/l/_DECCUF209kY2
https://dl.doubtnut.com/l/_1ypRL21nbtWA
https://dl.doubtnut.com/l/_TCAwM8Dz23ks

6. What is the value of g at the centre of the

Earth?

° Watch Video Solution

7. Will the mass and weight of an object on the

earth be same as their values on Mars? Why?

o Watch Video Solution

Write Short Notes


https://dl.doubtnut.com/l/_FUQ06GUQVkrd
https://dl.doubtnut.com/l/_8qxDwV9PpiUk
https://dl.doubtnut.com/l/_WPQJk2IkeLTl

1. Earth's gravitational force

° Watch Video Solution

2. Gravitational acceleration g OR Acceleration

due to gravity.

o Watch Video Solution

3. Variation in the value of g.

o Watch Video Solution



https://dl.doubtnut.com/l/_WPQJk2IkeLTl
https://dl.doubtnut.com/l/_ewqnLHA3kcGA
https://dl.doubtnut.com/l/_6FCRyJkRlugy

4. Complete the following table:

(i)  Surface of Earth 0 | \
(ii) Meunt Everest 8.8 \ ............................ \
(iii) Altitude attained by 36.6 e =.\
Man-made balleen \ \ \
(iv) Orbit of space shuttle | 400 \ ............................ ‘\
(v) Cemmunicatien \ 35700 \ ............................ \‘
satellite A\

o Watch Video Solution

Distinguish Between



https://dl.doubtnut.com/l/_6FCRyJkRlugy
https://dl.doubtnut.com/l/_ecVrbTGWjGpb

1. Gravitational constant and Gravitational

acceleration:

o Watch Video Solution

2. Weight and Mass

o Watch Video Solution

Give Scientific Reasons


https://dl.doubtnut.com/l/_ZFHbbIOcEUf9
https://dl.doubtnut.com/l/_RsQunt6n9ukL

1. High and low tides are regular phenomena.

o Watch Video Solution

2. In the spacecraft, travellers and objects

appear floating.

° Watch Video Solution

3. Weight of an object changes from place to

plate on the surface of the Earth.



https://dl.doubtnut.com/l/_RipZJZLpKMre
https://dl.doubtnut.com/l/_yqXefMMcLbbe
https://dl.doubtnut.com/l/_YlYyqjZ6FoWq

o Watch Video Solution

Explain The Following

1. Explain terms:
a. Free fall b. Acceleration due to gravity
c Escape velocity d. Centripetal force

e. Potential energy

o Watch Video Solution



https://dl.doubtnut.com/l/_YlYyqjZ6FoWq
https://dl.doubtnut.com/l/_z0in93n8KrUQ

2. Define: The universal law of gravitation and

derive mathematically.

o View Text Solution

3. What are Newton's laws of motion?

o View Text Solution

4. What are the effects of force acting on an

object?



https://dl.doubtnut.com/l/_MOaeNwS0Ki15
https://dl.doubtnut.com/l/_vr84SFgGtcDs
https://dl.doubtnut.com/l/_KRC8d5BMt7XU

o Watch Video Solution

5. Define: Acceleration due to gravity and

derive mathematically.

o View Text Solution

6. The value of g at the centre of the Earth is

zero. Explain?

o Watch Video Solution



https://dl.doubtnut.com/l/_KRC8d5BMt7XU
https://dl.doubtnut.com/l/_ICMZNIrrtzpf
https://dl.doubtnut.com/l/_yDCJuX1XGDsF
https://dl.doubtnut.com/l/_Q7BpVzgv8SwG

7. Write the three laws given by Kepler. How
did they help Newton to derive the inverse

square law of gravity?

o Watch Video Solution

8. State Kepler's third law and derive

mathematically to obtain constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_Q7BpVzgv8SwG
https://dl.doubtnut.com/l/_04DgNCdlkDDC

9. If thevalue of g suddenly becomes twice its
value, it will become two tmes more difficult to

pull a heavy object along the floor. Why?

o View Text Solution

10. Explain centripetal force with suitable

example.

° View Text Solution



https://dl.doubtnut.com/l/_jLC5tCKRvCb9
https://dl.doubtnut.com/l/_Hzpe13Bzz3TA

1. Define: Escape velocity and derive

mathematically.

o Watch Video Solution

Open Ended Questions

1. According to Newton's law of gravitation,

the apple and the earth experience equal and

opposite forces due to gravitation. But it is


https://dl.doubtnut.com/l/_GgDV4h6F0mGM
https://dl.doubtnut.com/l/_EgpopxgI2oXo

the apple falls towards the earth and not vice-

versa. Why?

° Watch Video Solution

2. Is there a gravitational force between two
objects kept on a table or between you and
your friend sitting next to you? If yes, why

don't the two move towards each other?

o View Text Solution



https://dl.doubtnut.com/l/_EgpopxgI2oXo
https://dl.doubtnut.com/l/_Yt0TcxHshQzc

3. Will your weight remains constant as you go

above the surface of the earth?

o Watch Video Solution

4. According to Newton's law of gravitation,
earth's gravitational force is higher on an
object of larger mass. Why doesn't that obejct
fall down with higher velocity as compared to

an object with lower mass?

o View Text Solution



https://dl.doubtnut.com/l/_YxcvrGCW8qLg
https://dl.doubtnut.com/l/_JbjzeNDkmFr6

Application Based Questions On Figures

1. Observe the figure and answer the following

questions:

The force of gravitatiion between two bodies
having irregular shape is taken to be the
distance between their

a.centre of mass


https://dl.doubtnut.com/l/_JbjzeNDkmFr6
https://dl.doubtnut.com/l/_midZgv2HIHue

b. centre of the body

c. Edge of the body

° Watch Video Solution

2. If two objects are at a distance of d from

each others.

Gm1m2
Then FF = —


https://dl.doubtnut.com/l/_midZgv2HIHue
https://dl.doubtnut.com/l/_26IqY6mVhr8g

If the distance between two bodies is 3d

o Watch Video Solution

3. Observe the figure and answer the following

questions:


https://dl.doubtnut.com/l/_26IqY6mVhr8g
https://dl.doubtnut.com/l/_2TIQN5U4yWtk

The mass of m(2) was reduced to 50% and
the force exerted by m; on my was found to
eb 20 N what will be the force exerted by m,

onmq?

o View Text Solution

4. Observe the figure and answer the following

questions:


https://dl.doubtnut.com/l/_2TIQN5U4yWtk
https://dl.doubtnut.com/l/_FhZQ9ySwZcQT

Why gravitational constant is called universal

constant?

o View Text Solution

5. Observe the figure and anwer the following

question:



https://dl.doubtnut.com/l/_FhZQ9ySwZcQT
https://dl.doubtnut.com/l/_fzoLcdyYeBtC

What will happen to gravitational force if mass

of one of the objects is doubled?

° Watch Video Solution

6. Observe the figure and anwer the following

question:

What is the value of universal gravitational

constant in Sl system?

| N I


https://dl.doubtnut.com/l/_fzoLcdyYeBtC
https://dl.doubtnut.com/l/_n36Wo5oEDlHY

| ¥ Watch Video Solution |

7. Observe the following diagram and answer

the questions:

\: The orbit of a planet moving around the Sun.

In the given figure , area ESF is equal to ASB,

then what can you say about EF?

o Watch Video Solution



https://dl.doubtnut.com/l/_n36Wo5oEDlHY
https://dl.doubtnut.com/l/_5UbCS0u8vMV5
https://dl.doubtnut.com/l/_VA5m59Eo1uEN

8. Observe the follwing diagram and answer

the questions:

D C

i

Correct and rewrite Kepler's thrid law.
The period of revolution of a planet around
the sun is directly proportional to the cube of

the distance of the planet from the sun.

o View Text Solution



https://dl.doubtnut.com/l/_VA5m59Eo1uEN

9. If two objects are at a distance of d from

each others.

Then /' = ———

If the distance between two bodies is 3d



https://dl.doubtnut.com/l/_4x1fMLWzRDnQ

| ' Watch Video Solution |

10. An elephant and a matchbox fall from a
height of 200m. If they are in state of free fall,
which of them will reach the ground first and

why?

o Watch Video Solution

11. Complete the following for an object of
mass m on

1
On Earth's surface : A KE = Emv2 ,BPE =


https://dl.doubtnut.com/l/_4x1fMLWzRDnQ
https://dl.doubtnut.com/l/_EfpuTD9Vj9f0
https://dl.doubtnut.com/l/_LGr2rQYhcbF6

° View Text Solution

12. An artificial satellite is shifted from LEO to

HEO, how will the value of g vary?

o Watch Video Solution

13. How will the value of g change if a person

travels from Delhi to Moscow?


https://dl.doubtnut.com/l/_LGr2rQYhcbF6
https://dl.doubtnut.com/l/_F4CEjtV60Y0B
https://dl.doubtnut.com/l/_nbSFeKHB1TA4

° Watch Video Solution

A B
|
("o (" ()
2d a3 |
14.

In which of the two cases, A or B is the force

exerted stronger?

° Watch Video Solution

15. If a traveler in a spacecraft orbiting the

Earth releases an object from hishand, it


https://dl.doubtnut.com/l/_nbSFeKHB1TA4
https://dl.doubtnut.com/l/_FjNUi5xegKJE
https://dl.doubtnut.com/l/_JuPJprTU9NKA

remaisn stationary and appears to be in a
state of weightlessness. Does this mean there

is no force of gravity acting on the object?

o View Text Solution

16. i. Will the velocity of a stone thrown
vertically upwards remian constant or will it
change with time? How will it change?

ii. Why doesn't the stone move up all the time?

Why does it fall down after reaching a certain


https://dl.doubtnut.com/l/_JuPJprTU9NKA
https://dl.doubtnut.com/l/_pe2sRAFRD1UC

height?

iii. What does its maximum height depend on?

° Watch Video Solution

Complete The Flow Chart

1.

Fill in the
[ ]
] |
tide -
lLow tide

blanks

° Watch Video Solution



https://dl.doubtnut.com/l/_pe2sRAFRD1UC
https://dl.doubtnut.com/l/_bGWw2mpGQsqD

Paragraph Based Questions

1. Read the paragraph and answer the

following question:

You must be knowing about the high and low
tides that occur regularly in the sea. The level
of the sea water at any given location along
sea shore increase and decreases twice a day
at regular intervals. High and low tides occur
at different times at places. The level of water

in sea changes because of the gravitational


https://dl.doubtnut.com/l/_bGWw2mpGQsqD
https://dl.doubtnut.com/l/_XM0V7JudxhN5

force exerted by the moon. Water directly
under the moon gets pulled towards the
moon and the level of water there goes up
causing high tide at that place. At two places
on the earth at 90° from the place of high
tide, the level of water is minimum and low
tides occur there.

How many times the sea level at the coast

change?

o Watch Video Solution



https://dl.doubtnut.com/l/_XM0V7JudxhN5

2. Read the paragraph and answer the
following question:

You must be knowing about the high and low
tides that occur regularly in the sea. The level
of the sea water at any given location along
sea shore increases and decreases twice a day
at regular intervals. High and low tides occur
at different times at places. The level of water
in sea changes because of the gravitational
force exerted by the moon. Water directly
under the moon gets pulled towards the

moon and the level of water there goes up


https://dl.doubtnut.com/l/_p4t2ofWraSTG

causing high tide at that place. At two places
on the earth at 90° from the place of high
tide, the level of water is minimum and low
tides occur there.

How does sea level changed?

o Watch Video Solution

3. Read the paragraph and answer the
following question:
You must be knowing about the high and low

tides that occur regularly in the sea. The level


https://dl.doubtnut.com/l/_p4t2ofWraSTG
https://dl.doubtnut.com/l/_Dp7M4NmUPLIA

of the sea water at any given location along
sea shore increases and decreases twice a day
at regular intervals. High and low tides occur
at different times at places. The level of water
in sea changes because of the gravitational
force exerted by the moon. Water directly
under the moon gets pulled towards the
moon and the level of water there goes up
causing high tide at that place. At two places
on the earth at 90° from the place of high
tide, the level of water is minimum and low
tides occur there.

Where is high tide and low tide caused?


https://dl.doubtnut.com/l/_Dp7M4NmUPLIA

o Watch Video Solution

4.The centre of mass of an object is the point
inside or outside the object at which the total
mass of the object can be assumed to be
concentrated. The centre of mass of spherical
object having uniform density is a its
geometrical centre. The centre of mass of any
object having uniform density is at its
centroid.

Where can the total mass of an object be

assumed to be concentrated?


https://dl.doubtnut.com/l/_Dp7M4NmUPLIA
https://dl.doubtnut.com/l/_peymvkxRJt1g

o Watch Video Solution

5.The centre of mass of an object is the point
inside or outside the object at which the total
mass of the object can be assumed to be
concentrated. The centre of mass of spherical
object having uniform density is a its
geometrical centre. The centre of mass of any
object having uniform density is at its
centroid.

Where is the centre of mass located for an

object of uniform density?


https://dl.doubtnut.com/l/_peymvkxRJt1g
https://dl.doubtnut.com/l/_G6qgDKROE9IK

o Watch Video Solution

6. The centre of mass of an object is the point
inside or outside the object at which the total
mass of the object can be assumed to be
concentrated. The centre of mass of spherical
object having uniform density is a its
geometrical centre. The centre of mass of any
object having uniform density is at its
centroid.

Where is the centre of mass located for a

spherical object?


https://dl.doubtnut.com/l/_G6qgDKROE9IK
https://dl.doubtnut.com/l/_YRbJsECGW4Gd

° Watch Video Solution

7.The centre of mass of an object is the point
inside or outside the object at which the total
mass of the object can be assumed to be
concentrated. The centre of mass of spherical
object having uniform density is a its
geometrical centre. The centre of mass of any
object having uniform density is at its
centroid.

What was basis of Kepler's laws?

l ° Watch Video Solution


https://dl.doubtnut.com/l/_YRbJsECGW4Gd
https://dl.doubtnut.com/l/_cUSzWpUc4MHG

8. Gravitational waves:

Waves are created on the surface of water
when we drop a stone into it. Similarly you
must have seen the waves generated on a
string when both its ends are held in hand
and it is shaken. Light is also a type of wave
called the electromagnetic wave. Gamma rays,
X-rays, ultraviolet rays, infrared rays,
microwave and radio waves are all different
types of electromagnetic waves. Astronomical

objects emit these waves and we receive them


https://dl.doubtnut.com/l/_cUSzWpUc4MHG
https://dl.doubtnut.com/l/_R2HO19vgtvHr

using our instruments. All our knowledge
about the wuniverse has been obtained
through these waves.

Gravitational waves are a very different type of
waves. They have been called the waves on the
fabric of space-time. Insteine predicted their
existence in 1916. These waves are very weak
and it is very difficult to detect them.
Scientists have  constructed extremely
sensitive  instruments to detect the
gravitational waves emitted by astronomical
sources. Among  these, LIGO (Laser

Interferometrc Gravitational Wave


https://dl.doubtnut.com/l/_R2HO19vgtvHr

Observatory) is the prominent one. Exactly
after hundred vyears of their prediction,
scientists detected these waves coming from
an astronomical source. Indian scientist have
contributed significantly in this discovery. This
discovery has opened a new path to obtain
information about the Universe.

What are the different types of electro

magnetic waves?

o Watch Video Solution



https://dl.doubtnut.com/l/_R2HO19vgtvHr

9. Gravitational waves:

Waves are created on the surface of water
when we drop a stone into it. Similarly you
must have seen the waves generated on a
strintg when both its ends are held in hand
and it is shaken. Light is also a type of wave
called the electromagnetic wave. Gamma rays,
X-rays, ultraviolet rays, infrared rays,
microwave and radio waves are all different
types of electromagnetic waves. Astronomical
objects emit these waves and we receive them

using our instruments. All our knowledge


https://dl.doubtnut.com/l/_0ZroWzRWwepc

about the wuniverse has been obtained
through these waves.

Gravitational waves are a very different type of
waves. They have been called the waves on the
fabric of space-time. Insteine predicted their
existence in 1916. These waves are very weak
and it is very difficult to detect them.
Scientists have  constructed extremely
sensitive  instruments to detect the
gravitational waves emitted by astronomical
sources. Among these, LIGO (Laser
Interferometrc Gravitational Wave

Observatory) is the prominent one. Exactly


https://dl.doubtnut.com/l/_0ZroWzRWwepc

after hundred years of their prediction,
scientists detected these waves coming from
an astronomical source. Indian scientist have
contributed significantly in this discovery. This
discovery has opened a new path to obtain
information about the Universe.

What are the waves on the fabric of space

time called?

o Watch Video Solution



https://dl.doubtnut.com/l/_0ZroWzRWwepc

10. Gravitational waves:

Waves are created on the surface of water
when we drop a stone into it. Similarly you
must have seen the waves generated on a
strintg when both its ends are held in hand
and it is shaken. Light is also a type of wave
called the electromagnetic wave. Gamma rays,
X-rays, ultraviolet rays, infrared rays,
microwave and radio waves are all different
types of electromagnetic waves. Astronomical
objects emit these waves and we receive them

using our instruments. All our knowledge


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

about the wuniverse has been obtained
through these waves.

Gravitational waves are a very different type of
waves. They have been called the waves on the
fabric of space-time. Insteine predicted their
existence in 1916. These waves are very weak
and it is very difficult to detect them.
Scientists have  constructed extremely
sensitive  instruments to detect the
gravitational waves emitted by astronomical
sources. Among these, LIGO (Laser
Interferometrc Gravitational Wave

Observatory) is the prominent one. Exactly


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

after hundred years of their prediction,
scientists detected these waves coming from
an astronomical source. Indian scientist have
contributed significantly in this discovery. This
discovery has opened a new path to obtain
information about the Universe.

Is it easy to detect Gravitational waves?

o Watch Video Solution

11. Gravitational waves:

Waves are created on the surface of water


https://dl.doubtnut.com/l/_SjzTtxyhHdtX
https://dl.doubtnut.com/l/_ZONC89LR2EAN

when we drop a stone into it. Similarly you
must have seen the waves generated on a
string when both its ends are held in hand
and it is shaken. Light is also a type of wave
called the electromagnetic wave. Gamma rays,
X-rays, ultraviolet rays, infrared rays,
microwave and radio waves are all different
types of electromagnetic waves. Astronomical
objects emit these waves and we receive them
using our instruments. All our knowledge
about the wuniverse has been obtained
through these waves.

Gravitational waves are a very different type of


https://dl.doubtnut.com/l/_ZONC89LR2EAN

waves. They have been called the waves on the
fabric of space-time. Insteine predicted their
existence in 1916. These waves are very weak
and it is very difficult to detect them.
Scientists have  constructed extremely
sensitive  instruments to detect the
gravitational waves emitted by astronomical
sources. Among  these, LIGO (Laser
Interferometrc Gravitational Wave
Observatory) is the prominent one. Exactly
after hundred years of their prediction,
scientists detected these waves coming from

an astronomical source. Indian scientist have


https://dl.doubtnut.com/l/_ZONC89LR2EAN

contributed significantly inthis discovery. This
discovery has opened a new path to obtain
information about the Universe.

What is the device, used to detect

GRavitational waves?

o Watch Video Solution

12. Weightlessness in space:
Space travellers as well as objects in the
spacecraft appear to be floating. Why does

this happen? Though the spacecradft is at a


https://dl.doubtnut.com/l/_ZONC89LR2EAN
https://dl.doubtnut.com/l/_0nhDej9kJdf1

height from the surface of the earth the value
of g there is not zero. In the space station the
value of g is only 11% less than its value on the
surface of the earth. Thus, the height of a
spacecraft is not the reason for their
weightlessness.

Their weightlessness is caused by their being
in the state of free fall. Though the spacecraft
is not falling on the earth because of its
velocity along the orbit, the only force acting
on it is the gravitational force of the earth and
therefore it is in a free fall state. As the

velocity of free fall does not depend on the


https://dl.doubtnut.com/l/_0nhDej9kJdf1

properties of an object, the velocity of free
falls is the same for the spacecraft, the
travellers and the objects in the craft. Thus, if
a traveller releases an object from her hand, it
will remain stationary with respect to her and
will appear to be weightless.

Is the value of g zero in the space station?

o Watch Video Solution

13. Weightlessness in space:

Space travellers as well as objects in the


https://dl.doubtnut.com/l/_0nhDej9kJdf1
https://dl.doubtnut.com/l/_wAgkGn4kLp00

spacecraft appear to be floating. Why does
this happen? Though the spacecradft is at a
height from the surface of the earth the value
of g there is not zero. In the space station the
value of g is only 11% less than its value on the
surface of the earth. Thus, the height of a
spacecraft is not the reason for their
weightlessness.

Their weightlessness is caused by their being
in the state of free fall. Though the spacecraft
is not falling on the earth because of its
velocity along the orbit, the only force acting

on it is the gravitational force of the earth and


https://dl.doubtnut.com/l/_wAgkGn4kLp00

therefore it is in a free fall state. As the
velocity of free fall does not depend on the
properties of an object, the velocity of free
falls is the same for the spacecraft, the
travellers and the objects in the craft. Thus, if
a traveller releases an object from her hand, it
will remain stationary with respect to her and
will appear to be weightless.

Why is weightlessness caused in a spacecraft?

o Watch Video Solution



https://dl.doubtnut.com/l/_wAgkGn4kLp00

14. Weightlessness in space:

Space travellers as well as objects in the
spacecraft appear to be floating. Why does
this happen? Though the spacecradft is at a
height from the surface of the earth the value
of g there is not zero. In the space station the
value of g is only 11% less than its value on the
surface of the earth. Thus, the height of a
spacecraft is not the reason for their
weightlessness.

Their weightlessness is caused by their being

in the state of free fall. Though the spacecraft


https://dl.doubtnut.com/l/_enNz9y8sEIW5

is not falling on the earth because of its
velocity along the orbit, the only force acting
on it is the gravitational force of the earth and
therefore it is in a free fall state. As the
velocity of free fall does not depend on the
properties of an object, the velocity of free
falls is the same for the spacecraft, the
travellers and the objects in the craft. Thus, if
a traveller releases an object from her hand, it
will remain stationary with respect to her and
will appear to be weightless.

Why doesn't the spacecraft fall towards the

Earth?


https://dl.doubtnut.com/l/_enNz9y8sEIW5

° Watch Video Solution

15. Weightlessness in space:

Space travellers as well as objects in the
spacecraft appear to be floating. Why does
this happen? Though the spacecradft is at a
height from the surface of the earth the value
of g there is not zero. In the space station the
value of g is only 11% less than its value on the
surface of the earth. Thus, the height of a
spacecraft is not the reason for their

weightlessness.


https://dl.doubtnut.com/l/_enNz9y8sEIW5
https://dl.doubtnut.com/l/_2xMtnyqvKWcg

Their weightlessness is caused by their being
in the state of free fall. Though the spacecraft
is not falling on the earth because of its
velocity along the orbit, the only force acting
on it is the gravitational force of the earth and
therefore it is in a free fall state. As the
velocity of free fall does not depend on the
properties of an object, the velocity of free
falls is the same for the spacecraft, the
travellers and the objects in the craft. Thus, if
a traveller releases an object from her hand, it
will remain stationary with respect to her and

will appear to be weightless.


https://dl.doubtnut.com/l/_2xMtnyqvKWcg

If a traveller releases an object from her hand

in the spacecraft, what will happen?

° Watch Video Solution

Activity Based Questions

1. Read the following paragraph carefully and

answer the following:
Tie a stone to one end of a string. Take the
other end in your hand and rotate the string

so that the stone moves along a circle.


https://dl.doubtnut.com/l/_2xMtnyqvKWcg
https://dl.doubtnut.com/l/_AYBXUNEEKdgo

As long as we are holding the string, we are
pulling the stone towards us i.e. towards the
centre of the circle and are appliying a force
towards it. The force stops acting on it if we
release the string. In this case, the stone will
fly off along a straight line which is the
tangent to the circle at the position of the
stone when the string is released, because
that the directionn of its velocity at that
instant of time. You may recall a similar activity
in which a 5 rupee coin kept on a rotating
circular disc flies off the disc along the

tangent to the disc. Thus, a force acts on any


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

object moving along a circle and it is directed
towards the centre of the circle. This is called

the Centripetal force.



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

Fig 14: A stone tied to]

a string, moving along a

circular path and its velocity
in tangential direction

The impressed force on the same is in which

direction?

o Watch Video Solution

2. Read the following paragraph carefully and
answer the following:
Tie a stone to one end of a string. Take the

other end in your hand and rotate the string


https://dl.doubtnut.com/l/_AYBXUNEEKdgo
https://dl.doubtnut.com/l/_Vo9SDt7vrYmP

so that the stone moves along a circle.

As long as we are holding the string, we are
pulling the stone towards us i.e. towards the
centre of the circle and are appliying a force
towards it. The force stops acting on it if we
release the string. In this case, the stone will
fly off along a straight line which is the
tangent to the circle at the position of the
stone when the string is released, because
that the directionn of its velocity at that
instant of time. You may recall a similar activity
in which a 5 rupee coin kept on a rotating

circular disc flies off the disc along the


https://dl.doubtnut.com/l/_Vo9SDt7vrYmP

tangent to the disc. Thus, a force acts on any
object moving along a circle and it is directed

towards the centre of the circle. This is called

the Centripetal force.



https://dl.doubtnut.com/l/_Vo9SDt7vrYmP
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Fig 14: A stone tied to

a string, moving along a

circular path and its velocity
in tangential direction

What happens if the string is released?

o Watch Video Solution

3. Read the following paragraph carefully and
answer the following:
Tie a stone to one end of a string. Take the

other end in your hand and rotate the string


https://dl.doubtnut.com/l/_Vo9SDt7vrYmP
https://dl.doubtnut.com/l/_kLf5YgZPy8k1

so that the stone moves along a circle.

As long as we are holding the string, we are
pulling the stone towards us i.e. towards the
centre of the circle and are appliying a force
towards it. The force stops acting on it if we
release the string. In this case, the stone will
fly off along a straight line which is the
tangent to the circle at the position of the
stone when the string is released, because
that the directionn of its velocity at that
instant of time. You may recall a similar activity
in which a 5 rupee coin kept on a rotating

circular disc flies off the disc along the


https://dl.doubtnut.com/l/_kLf5YgZPy8k1

tangent to the disc. Thus, a force acts on any
object moving along a circle and it is directed
towards the centre of the circle. This is called

the Centripetal force.



https://dl.doubtnut.com/l/_kLf5YgZPy8k1

Fig 1.4: A stone tied to

a string, moving along a

circular path and its velocity
in tangential direction

What is centripetal force?

o Watch Video Solution

4. Take a small stone. Hold it in your hand.
We know that the force gravity due to the
earth acts on each and every object. When we

were holding the stone in our hand, the stone


https://dl.doubtnut.com/l/_kLf5YgZPy8k1
https://dl.doubtnut.com/l/_h9jop7YbNOGI

was experiencing this force, but it was
balanced by a force that we were applying onn
it in the opposite direction. As a result, the
stone remained at rest. Once we release the
stone from our hands the only force that acts
onit is the gravitational force of the earth and
the stone falls down under its influence.
Whenever an object moves under the
influence of the force of gravity alone, it is said
to be falling freely. Thus the released stone is
in a free fall. In free fall, the initial velocity of
the object is zero and goes on increasing due

toi acceleration due to gravity of the earth.


https://dl.doubtnut.com/l/_h9jop7YbNOGI

During free fall, the frictional force due to air
opposes the motion of the object anda
buoyant force also acts on the object. Thus,
true free fall is posible only in vacuum. For a
freely falling object, the velocity on reachign
the earth and the time taken for it can be
calculated by using Newton's eqwuations of
motion. For free fall the initial velocity u = 0
and the acceleration a = g. Thus, we can write
the equations as

v=gt,s = %gt2, v’ = 2gs

For calculating the motion of an object

thrown upwards, acceleration is negative, i.e.


https://dl.doubtnut.com/l/_h9jop7YbNOGI

in a direction opposite ot the velocity and is
taken to be -g. The magnitude of g is the same
but the velocity of the object decreases due to
-ve acceleration.

The moon and the artificial satellites are
moving only under the influence of the
gravitational field of the earth. Thus they are
in free fall.

Which force acts on the stone when held in

the hand?

o Watch Video Solution



https://dl.doubtnut.com/l/_h9jop7YbNOGI
https://dl.doubtnut.com/l/_EPgWtZRd3cV6

5. Take a small stone. Hold it in your hand.

We know that the force gravity due to the
earth acts on each and every object. When we
were holding the stone in our hand, the stone
was experiencing this force, but it was
balanced by a force that we were applying on
it in the opposite direction. As a result, the
stone remained at rest. Once we release the
stone from our hands the only force that acts
on it is the gravitational force of the earth and
the stone falls down under its influence.
Whenever an object moves under the

influence of the force of gravity alone, it is said


https://dl.doubtnut.com/l/_EPgWtZRd3cV6

to be falling freely. Thus the released stone is
in a free fall. In free fall, the initial velocity of
the object is zero and goes on increasing due
to acceleration due to gravity of the earth.
During free fall, the frictional force due to air
opposes the motion of the object and a
buoyant force also acts on the object. Thus,
true free fall is possible only in vacuum. For a
freely falling object, the velocity on reaching
the earth and the time taken for it can be
calculated by using Newton's equations of
motion. For free fall the initial velocity u = 0

and the acceleration a = g. Thus, we can write


https://dl.doubtnut.com/l/_EPgWtZRd3cV6

the equations as

v=gt, s = %th, v = 2gs

For calculating the motion of an object
thrown upwards, acceleration is negative, i.e.
in a direction opposite to the velocity and is
taken to be -g. The magnitude of g is the same
but the velocity of the object decreases due to
-ve acceleration.

The moon and the artificial satellites are
moving only under the influence of the
gravitational field of the earth. Thus they are

in free fall.


https://dl.doubtnut.com/l/_EPgWtZRd3cV6

Which force acts on the stone in free fall after

you release it?

o Watch Video Solution

6. Take a small stone. Hold it in your hand.

We know that the force gravity due to the
earth acts on each and every object. When we
were holding the stone in our hand, the stone
was experiencing this force, but it was
balanced by a force that we were applying onn

it in the opposite direction. As a result, the


https://dl.doubtnut.com/l/_EPgWtZRd3cV6
https://dl.doubtnut.com/l/_sSrUPhkP2md4

stone remained at rest. Once we release the
stone from our hands the only force that acts
onit is the gravitational force of the earth and
the stone falls down under its influence.
Whenever an object moves under the
influence of the force of gravity alone, it is said
to be falling freely. Thus the released stone is
in a free fall. In free fall, the initial velocity of
the object is zero and goes on increasing due
to acceleration due to gravity of the earth.
During free fall, the frictional force due to air
opposes the motion of the object anda

buoyant force also acts on the object. Thus,


https://dl.doubtnut.com/l/_sSrUPhkP2md4

true free fall is posible only in vacuum. For a
freely falling object, the velocity on reachign
the earth and the time taken for it can be
calculated by using Newton's eqwuations of
motion. For free fall the initial velocity u = 0
and the acceleration a = g. Thus, we can write
the equations as

v=gt, s = %th, v = 2gs

For calculating the motion of an object
thrown upwards, acceleration is negative, i.e.
in a direction opposite ot the velocity and is
taken to be -g. The magnitude of g is the same

but the velocity of the object decreases due to


https://dl.doubtnut.com/l/_sSrUPhkP2md4

-ve acceleration.

The moon and the artificial satellites are
moving only under the influence of the
gravitational field of the earth. Thus they are
in free fall.

What is free fall?

o Watch Video Solution

7. Take a small stone. Hold it in your hand.
We know that the force gravity due to the

earth acts on each and every object. When we


https://dl.doubtnut.com/l/_sSrUPhkP2md4
https://dl.doubtnut.com/l/_UNIjhs3L7EKW

were holding the stone in our hand, the stone
was experiencing this force, but it was
balanced by a force that we were applying on
it in the opposite direction. As a result, the
stone remained at rest. Once we release the
stone from our hands the only force that acts
on it is the gravitational force of the earth and
the stone falls down under its influence.
Whenever an object moves under the
influence of the force of gravity alone, it is said
to be falling freely. Thus the released stone is
in a free fall. In free fall, the initial velocity of

the object is zero and goes on increasing due


https://dl.doubtnut.com/l/_UNIjhs3L7EKW

to acceleration due to gravity of the earth.
During free fall, the frictional force due to air
opposes the motion of the object and buoyant
force also acts on the object. Thus, true free
fall is possible only in vacuum. For a freely
falling object, the velocity on reaching the
earth and the time taken for it can be
calculated by using Newton's equations of
motion. For free fall the initial velocity u = 0
and the acceleration a = g. Thus, we can write
the equations as

v=gt, s = lth, v = 2gs

2

For calculating the motion of an object


https://dl.doubtnut.com/l/_UNIjhs3L7EKW

thrown upwards, acceleration is negative, i.e.
in a direction opposite to the velocity and is
taken to be -g. The magnitude of g is the same
but the velocity of the object decreases due to
-ve acceleration.

The moon and the artificial satellites are
moving only under the influence of the
gravitational field of the earth. Thus they are
in free fall.

What is the initial velocity and what is the
effect of gravitational acceleration on the

object in free fall?

l ° Watch Video Solution


https://dl.doubtnut.com/l/_UNIjhs3L7EKW

8. Take a small stone. Hold it in your hand.

We know that the force gravity due to the
earth acts on each and every object. When we
were holding the stone in our hand, the stone
was experiencing this force, but it was
balanced by a force that we were applying onn
it in the opposite direction. As a result, the
stone remained at rest. Once we release the
stone from our hands the only force that acts
onit is the gravitational force of the earth and

the stone falls down under its influence.


https://dl.doubtnut.com/l/_UNIjhs3L7EKW
https://dl.doubtnut.com/l/_qYZ5fCZMkat6

Whenever an object moves under the
influence of the force of gravity alone, it is said
to be falling freely. Thus the released stone is
in a free fall. In free fall, the initial velocity of
the object is zero and goes on increasing due
to acceleration due to gravity of the earth.
During free fall, the frictional force due to air
opposes the motion of the object anda
buoyant force also acts on the object. Thus,
true free fall is posible only in vacuum. For a
freely falling object, the velocity on reachign
the earth and the time taken for it can be

calculated by using Newton's eqwuations of


https://dl.doubtnut.com/l/_qYZ5fCZMkat6

motion. For free fall the initial velocity u = 0
and the acceleration a = g. Thus, we can write
the equations as

v=gt, s = %th, v = 2gs

For calculating the motion of an object
thrown upwards, acceleration is negative, i.e.
in a direction opposite ot the velocity and is
taken to be -g. The magnitude of g is the same
but the velocity of the object decreases due to
-ve acceleration.

The moon and the artificial satellites are
moving only under the influence of the

gravitational field of the earth. Thus they are


https://dl.doubtnut.com/l/_qYZ5fCZMkat6

in free fall.

Write kinematic equations used in free fall?

° Watch Video Solution

Assignment 1

1. The value of g at the centre of the Earth is

zero. Explain?

o Watch Video Solution



https://dl.doubtnut.com/l/_qYZ5fCZMkat6
https://dl.doubtnut.com/l/_LadySzjR9SR7

2. Mass is also a measure of

an object.

of

o Watch Video Solution

3. Complete the analogy:

At poles 9.83m / s* :: At equator:

o Watch Video Solution



https://dl.doubtnut.com/l/_Mzt4yBxCVyci
https://dl.doubtnut.com/l/_hOoncwMlqNMD

4. The gravitational force of attraction

between two objects is given by

mimsa
d?

d2
mimsa

A Fo

B. Fa

mims
\/d2
mims

C. Fa

D. Fox

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_emWqX8PuaMWJ
https://dl.doubtnut.com/l/_oKAOP7UETsLF

5. The gravitational force on the surface of the

Moon is times than that on the

surface of the Earth.

A. five

B. one fifth

C.one sixth

D. six

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oKAOP7UETsLF
https://dl.doubtnut.com/l/_AyS9k5qqmfyk

6. Mahendra and Virat are sitting at a distance
of 1 metre from each other. Their masses are
75 kg and 80 kg respectively. What is the

gravitational force between them?

o Watch Video Solution

7. Defie: i. Centre of mass ii. Free fall

o Watch Video Solution



https://dl.doubtnut.com/l/_AyS9k5qqmfyk
https://dl.doubtnut.com/l/_pcLm8Ufp87Qb

8. Distinguish between : Weight and Mass

o Watch Video Solution

9. If a person weights 750 N on Earth, how
much would be his weight on the Moon given

1
that Moon's mass is 31 of that of the Earth

1
andits radius is 37 of that of Earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_CsSyd0EpDrQC
https://dl.doubtnut.com/l/_Fe96qZLZVUdc

10. State the universal law of gravitation and

derive its mathematical expression .

° Watch Video Solution

11. Observe the figure and anwer the following

question:

Write gravitational force between them.

l o Watch Video Solution


https://dl.doubtnut.com/l/_sCyQZfWgw0KO
https://dl.doubtnut.com/l/_fMnswZBcQkVg

12. Observe the figure and anwer the following

question:

What will happen to gravitational force if mass

of one of the objects is doubled?

o Watch Video Solution



https://dl.doubtnut.com/l/_fMnswZBcQkVg
https://dl.doubtnut.com/l/_FSewe24sexqv

13. Observe the figure and anwer the following

question:

What is the value of universal gravitational

constant in Sl system?

o Watch Video Solution

14. Write the three laws given by Kepler. How

did they help Newton to derive the inverse


https://dl.doubtnut.com/l/_EUuuMRSKrjgv
https://dl.doubtnut.com/l/_QjQ4QsYfCnsj

square law of gravity?

o Watch Video Solution

15. Define: Escape velocity and derive

mathematically.

° Watch Video Solution



https://dl.doubtnut.com/l/_QjQ4QsYfCnsj
https://dl.doubtnut.com/l/_qQgKUWsxsSNp

