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Short Questions

5.2 Whatis meant by the force of gravitation?

Ans: The force of gravitation:

There exists a force due to which everybody of the universe attracts every
other body. This force is called force of gravitation.

5.3 Do you attract the Earth or the Earth attracts you? Which one is attracting
with a larger force? You or the Earth.

Ans: The answer of the question can be found two ways. First, we can use
Newton's Third Law. If cbject "A" exerts a force on object "B"”, then object "B"

will exert an equal force back on "A". This makes it pretty clear the forces are

equal.

Second, we can use Newton's Low of Gravitational force. "The force that
one mass exerts on second mass is proportional to the product of the two
masses’’. This means if we calculate the force the Earth exerts on us, we multiply

the Earth's mass times our mass. And if we calculate the force we exert on the
Earth, we gain multiply the two masses. Other words we do the exact same

calculation, so we will get the same answer.

54 Whatis a field force?

Ans: Field force:

The gravitational pull of the Ecrth acting on the body whether the body is
N contact with the Earth or not is called field force.
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5.5 Why earlier scientists could not guess about the gravitational force?

Ans: Earlier scientists could not guess the force of gravitation between two
masses, because it 1s of very small value. it could be detected only by very

sensifive instrument which were not invented ¢t that time.

5.6 How can you say that gravitational force is a field force?

Ans. Itis true thot the force of gravity can be descrnbed as ¢ force field. Any
object having mass will create a gravitational attraction in all directions, with

decreasing intensity as the distance from the object increases.

The weight of a body is due te the gravitational force with which the Earth

attracts ¢ body. Gravitational force 1s a non-contact force.

For example, the velocity of ¢ boady, thrown up, goes on decreasing while
on retum its velocity goes on increasing. This is due to the gravitational pull of the
Earth acting on the body whether the body is in contact with the Earth or not.
Such a force is called the field force. It is assumed that a gravitational field exists

all around the Earth.

5.7 Explain, what is meant by gravitational field strength?
Ans: Gravitational field strength:

In the gravitational field of the Earth, the gravitational force per unit mass
IS colled the gravitational field strength of the Earth. It 1s 10 Nkg-' near the

surface of the Earth,

The gravitational field becomes wecker and weagker as we go farther and
farther away from the Earth. At any place its value i1s equal to the value of g at
that point.
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5.8 Why law of gravitation is important to us?
Ans: Importance of law of gravitation:

As universal law of gravitation is mportant in releasing satellites from the
earth in the orbits and it also gives the reason that is why earth revolves around

the sun.

The universal law of gravitation descnbes the phenomenon like the

gravitational force between a planet and a star, rotation and revolution of

heavenly bodies and galaxies.

5.9 Explain the law of gravitation.

Ans: Law of gravitation:

Everybody in the universe attracts every other body with o force which is
directly proportional to the product of their masses and inversely proportionol to

the square of the distance between their centers.
Explanation:

Consider two bodies of masses m) and mz. The distance between the

centers of masses 1s d.

According to the law of gravitation, the gravitational force of attraction F
with which the two masses m: and m; separated by a distance d ottract each

other is given by:
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@ WS cassssssssssses (i)
By combining (1) and (n) we get
F a m mz/d?
or F = G mimz/d?
Universal constant of gravitation (G):

Here G is the proportionality constant. It is colled the universol constant of

gravitation. Its value 1s same everywhere.,

In Sl units the value of G 15 6.673 x 10 ' Nm?kg-~.

5.10 How the mass of Earth can be determined?

Ans: Mass of the earth:

Consider ¢ body of mass m on the surface of the Ecorth. Let the mass of
the Earth be Me: and radius of the Earth be K.

According to the law of gravitation, the
gravitational force F of the Earth acting on @
pbody IS given by
F=GCmMe/R? ............. (i)

But the force with which Earth attracts a body

towards its center is equal to its weight W. Figure: w';,o,.. ol @ m s

oqual 10 the graviiatonal force
between the body and the Eanh

Therefore,
F=W=mg

Or Mg = G m Me/ R?
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g =G Me/ R?
and Me=R2g /G
Mass Me of the Earth can be determined on putting the values in equation
Me = (6.4 x 106 m)2x 10ms=2/ 6.673 x 10 -'" Nm?kg- = 6.0 x 10% kg

Thus, the mass of the Earth is 6.0 x 10%* kg.

5.11 Can you determine the mass of our moon? If yes, then what you need to
know?

Ans:. Yes, we can find the mass of moon by using the low of gravitation.
My = Rgm/G
Where Mm = mass of moon
R = radius of moon
gm = gravitational accelerction on moon

G = grovitational constant = 6.673%x10-1TNm?< kg2

5.12 Why does the value of g vary from place to place?

Ans: Variation of g with altitude:

The value of g is inversely proportional to the square of the radius of the
Earth (g a 1/R?).

But it does not remain constant. It decreases with altitude. Altitude is the
height of an object or place above sec level. The value of g is greater at sea
level than at the hills.

5.13 Explain how value of g varies with altitude.

www.topstudyworld.com



www.topstudyworld.com Physics

Ans: Variation of g with altitude:

Equation g = G M./ R? shows that, the value of acceleration due to gravity

g depends on the radius of the Earth gt its surface.

The value of g is inversely proportional to the square of the radius of the
Earth (g a 1/R?).

But it does not remain constant. It decreases with alfitude. Altitude is the
height of an object or place cbove sec level. The value of g is greater at sea

level thon at the hills.
Explanation:

Consider a body of mass m at an altitude h.
The distance of the body from the center of the Earth
becomes R+h.
Therefore, using equation (g = G M,/ R?), we get
gr = G Mo/ (R+h)72 .......... ()

Note:

Wosght of & Le iy deCruas0% 8% NS haight
According to the above eguation, we come to INCTEAsas 110M the surtace of e Eath

know that at a height equal to one Earth radius above
the surface of the Earth. g becomes one fourth (1/4) of its value on the Earth.

Similarly, at a distance of two Earths radius above the Earth's surfoce, the
value of g becomes one ninth (1/9) of its value on the Earth.

5.14 What are artificial satellites?

Ans: Satellites:
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An object that revolves around a planet is called g satellite. The moon

revolves aground the Earth so moon is g nctural satellite of the Earth.

Artificial Satellites:

Scientists have sent many objects into space. Some of these objects

revolve around the Earth. These are called artificiaol satellites.

Uses of Artificial Satellites:

Most of the artificial satellites orbiting around the Earth are used for
communication purposes. Artificial satellites carry instruments or passengers to

perform expenment in space.

- \Iho Rertn

A satellite is orbiting around the Earth at a height h above the surface of the Earth.

Communication satellites take 24 hours to complete their one revolution

around the kEarth.

5.15 How Newton's law of gravitation helps in understanding the motion of
satellites?

Ans: Motion of Artificial Satellites:

A satellite requires centnpetal force that keeps it to move around the
Earth. The gravitational force of attraction between the satellite and the earth

provides the necessary centnpetal force.
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Consider a satellite of mass m revolving around the Earth at on alfitude h
in an orbit of radius re with velocity ve. The necessary centripetal force required is
given by equation

This force is provided by the gravitational force of attraction between the
Earth and the satellite and is equal to the weight of the sotellite w’ (mgn). Thus

Fe=w' =mgn ........ (n)
From (i) and (1) we get
mgn = M Vol [ ro
or Vo = gn lo
or Vo = NGh o (iii)
AS lo = R+h
Vo = Ygh (R + h) (iv)

Equation (i) gives us the velocity, which a sotellite must possess when
launched in an orbit of radius ro = (R + h) around the Earth.

An approximation con be made for a satellite revolving close to the Earth
such that R >> h.

R+h=R
And On = (
Vo =XgR ........ (v)

A satellite revolving around very close to the Earth, has speed vo nearly 8
kms-! or 29000 kmh-!'.

5.16 On what factors the orbital speed of a satellite depends?
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Ans: Since orbital speed = vo = Ygn (R + h)
Formula shows that orbital speed of a satellite depends upon g, R and h.

The orbital velocity of the satellite depends on its altitude cbove Earth. The

nearer the Earth, the faster the required orbital velocity.

5.17 Why communication satellites are stationed at geostationary orbits?

Ans: Communication satellites and weather satellites are often given
geostationary orbits, so that the satellite antennas that communicate with them
do not have to move to track them, but can be pointed permanently at the
position in the sky where they stay, A geostationary orbit is ¢ particular type of
geosynchronous orbit.
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