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Newton'’s Law of Gravitation

Law of orbits : Every planet revolves

around the sun in an elliptical orbit

Kepler’s Laws of
Planetary Motion

Gravitational force (F) between two bodies is directly o i
) ) and the sun is situated at one of its
proportional to product of masses and inversely

proportional to square of the distance between them. foci,
F=- Gm_;m o7 Law of areas : The areal velocity of
. the planetaround the sun is constant
. dA
Le., —— =a constant
dt
Acceleration due to gravity Law of periods : The square of the time period of
e Forabody falling freely under Characteristics revolution of a planet is directly proportional to
gravity, the acceleration in the of gravitational force the cube of semi major axis of the elliptical orbit.
body is called acceleration Itisalwaysattractive. T? oc g3
due to gravity. Itisindependent of the medium.
¢ Relationship between gand G Itisa conservative and central force. . .
GM, 4 holds good over a wide range of il WO
8= T3 nGRp ft § 5 Work done in bringing the given body from

¢ distance.
where G = gravitational constant

infinity to a point in the gravitational field.

p = density of earth Gravitational potential / =_
M, and R, be the mass and radius ravitasiona  poentia l

Work done in bringing a unit mass from

infinity to a point in the gravitational Escape speed

l field. g The minimum speed of projection of a
V= body from surface of earth so that it just

Variation of acceleration . crosses the gravitational field of earth.
due to gravity (g) 2GM

Vo=

\of earth

R
(- )
Due to altitude (h Earth’s \
o () Types of Satellite |} g satellite
g, =8|1-— Time period of satellite
—p R c ™
. Polar satellilte o [R +h)y
The value of g goes on e Timeperiod: 100 min = ?TL -
’ 8

\decreasingwithheight. e Revolves in polar orbit

For satellite orbiting close to the

€ around the earth.
Due to depth (d ’
P d( ) e Height:500-800 km. carths surfa;e
N g,=g [ 1- R_] o Uses: V\./le.?ther fOfecasting, Orbital speed of = 21:\]% = 84.6 min
€ military spying . <
The value of g decreases N\ satellite

. The minimum speed
with depth. \A( . . N
Y\ p Geostationary satellite required to put the Energy of satellite

e Timeperiod:24hours o : :

(Due to rotation o feartl; S p | i satellite into a given orbit. Kinetic energy K = GM m

B N e Same angular speed in 2R +h)
8, =8~ R,w7cos same direction with y =R |2 —GM m
Atequator, A =0° carth. R +h e Potential energy [J = ¢
G =8~ RO’ e Height:36000km. For satellite orbiting close o Totalenergy L
Atpoles, A=90° e Uses:GPS, satellite to the earth’s surface Ee K40 =— GM m
gkmax =8=8 \_communication (TV) J{ V,=y gR, L 2(R +h)

MasterJEE

IIT-JEE IMedicallFoundations



