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MASS:

~ Cause of Gravitational force
~ Property of body due to which it apply and experience gravitational
force

Gravitational force:

~ Every matter in this universe attracts every other matter by a force
called Gravitational force (G.F)
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Only valid for Point mass and Spherical Mass Bodies.
Can’t be proved but can be verified only.
Always attractive

Weakest force in nature

Follow inverse square law

Long-range (within infinite distance)
Central force

Conservative in nature

Does not depend on medium

Reason of stability of universe

Forms action-reaction pair
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“Gravitation is not respon3|ble for _
~ people falling in Iove |

—ALBERT EINSTEIN -




.- HISTORICAL
INTRODUCTION!

Aryabhat, in 5" century A.D studied Planetary motions in great
~ detail and wrote his conclusions in his book ‘Aryabhatiya’
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After Aryabhat, Tych(') Brahe and Johannes Kepler studied .
planetary motion in.great detail and Kepler Postulated three
laws of planetary motion :

All planets move in eIIipti'caI'orbits with the sun at a foc+us.
The radius vector from the sun to the planet sweeps equal
area inequal time

The square of thé time period of a planet IS proportlonal to
the cube of the semlmaJor aX|s of the ellipse.
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T =273 days

4 Durgtlon of moon s revolution around earth

R 3.85 = 10° km

- Disatance between earth and the moon

O 0027 mS'2

@ Acceleration of moon




X
What is the force that What is the law
produces this governing this force ?

acceleration ?




' N How Hé made°thé formula

The acceleration of a body falling near the earth’s surface is about 9. 8 ms=2.Thus,

a‘a!e _ 98ms __ 3600.

Qmoon  0°0027 m s ~

Also,

distance of the moon from the earth
distance of the apple from the earth

domoon 385 x 10 " km

d

apple

=60
. 2
a‘afe _ [dmoon] )

6400 km

us, =
a‘mﬂﬂﬂ.

dapple



@ Newton further generalised the law by saying that “not only the earth
but all material bodies in the universe attract each other
according to equation with same value of G”. The constant G is
called universal constant of gravitation and its value is found to be
6.67 x 10 ""Nm?2 /kg?. Equation is known as the Universal law of
gravitation




UNIVERSAL LAW OF
GRAVITATION |



o |t states that,“ Every body in the universe attract every other body
with a force which is directly proportional to the product of their
masses and inversely proportional to the square of the distance
between them.”

© Mathematically,

Where,
F = Gravitational force
G = Universal Gravitational constant = 6.67 X 10" Nm=2kg=




Q.no What is the magnitude of the gravitational force between the earth and a

‘ 1 kg object on its surface ? (Mass of earth 6 x 10°*kg and radius of earth is

6.4 x 105m)



Q.no

How does the force of gravitation between two objects change when the
distance between them is reduced to half ?
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