Chapter 1Q
Gravitation

Module-6
Class-1X (PHYSICS)

What you have learnt:

+ The law of gravitation states that the force of attraction between any two objects is
proportional to the product of their masses and inversely proportional to the square of
the distance between them. The law applies to objects anywhere in the universe. Such
a law is said to be universal.

¢ Difference between acceleration due to gravity ‘g’ and Universal Gravitational
constant ‘G’

DIFFERENCE BETWEEN GRAVITATION AND GRAVITY
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Gravitation is the force of attraction Gravity is the Earth's Gravitational
actin between any two bodies of pull on a body, lying on near the
the Universe. surface of Earth.

% Gravitation is a weak force unless large masses are involved.

¢ Force of gravitation due to the earth is called gravity.

¢ During free fall acceleration experienced by an object is independent of its mass.

¢ It is seen that a falling apple is attracted towards the earth. Does the apple attract the
earth? If so, we do not see the earth moving towards an apple. Why?

According to the third law of motion, the apple does attract the earth. But according to
the second law of motion, for a given force, acceleration is inversely proportional to



the mass of an object [Eq. (9.4)]. The mass of an apple is negligibly small compared to
that of the earth. So, we do not see the earth moving towards the apple. Extend the
same argument for why the earth does not move towards the moon.

The force of gravity decreases with altitude. It also varies on the surface of the earth,
decreasing from poles to the equator.

The weight of a body is the force with which the earth attracts it.

The weight is equal to the product of mass and acceleration due to gravity.
The weight may vary from place to place but the mass stays constant.
All objects experience a force of buoyancy when they are immersed in a fluid.

Objects having density less than that of the liquid in which they are immersed, float on
the surface of the liquid. If the density of the object is more than the density of the
liquid in which it is immersed then it sinks in the liquid.

Explanation:

Weight of object > Buoyant Force(liquid)

or m.g > Vpg
or V'p'g>Vpg
or V'p'>Vp

if an object immersed in a liquid completely or partially, then volume of object will be
equal to volume of liquid displaced(V' = V).
Hence p' >p _—, object sink
Similarly p' <p — object float

How Do Ships Float ?

Block coefficient = 0.7 Volume of water displaced = 63000 m3 h

Volume of the ship: 63000 m3 Weight of water displaced = 64575 T
(150m x 30m x 20m x 0.7) (63000 x 1.025)

Upthrust = 64575 T ( as per Archimedes Principle) h B =
2
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