Deduce Kepler s mlm from Newton's law of gravitation.

To a first appro he orbit af the planet can be considered to b,
circular, b il s £) el

Let us consider a p‘ﬁelenl;‘ss m moving around the sun of mass M

a circular orbit of radius r with a uniform angular velocity ®. Then, for
equilibrium, o adh st
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Whete G is the constant of proportionality, Putting ehh value in eqn
() we get,
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This 1s Newton's law of gravitation,
N Mu Kepler's second law.
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. Find the gravitational potential in the gravitational field of earth. "

& Let M be the mass and R be the radius of earth. The mass of the ¢y,
can be supposed to be concentrated at its centre. :
Letus ﬁndthepotcnnal at P at a distance r from the centre of the egm
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Let g_, be the acceleration due to gravity at the point B at a dep
below the surface of earth. The body will be attracted by the portig
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i) The distance th 0 gh which a bod falls freely from rest in
(i) it dichall -t ; 'dmeumcoffall
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Find the work done in taking e surface of the earth to
height equal to the radius of the earth.
The force of gravity on a body of mass m at a distance x from the centre
of the earth of mass M and radius R is given by,
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Hence, the total work done in mkmg the body from a distance x = R to
a distance x = 2R is, a«mﬁ& v €
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(i) Kinetic energy: It is the
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