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Orbital and Escape Veocities

1. Orbital Velocity
a) The velocity required for a satellite to orbit rauthe earth very close to it is

called orbital velocity (y).

b) Orbital Velocityv, = /F?J'Y'h 0 /G?M 0JgR

V, = 7.92km/sec. for the earth bound satellites.

Vo=1.7 km$ for moon bound satellites.

c)If the satellte is very close to the .earth, therrbital angular

velocityew, =[S0 D\/g = 1.24x16 radg.where 1= R+ h.
r
d) Angular momentum of the satellite is = m/GM (R+h)

3
e) Orbital time period, = 27, '
GM

f) If the satellite is orbiting very.close to the HarthenT, = 2;1\/E =84min.(Nearly) and
g

TO =271 i
41dg

g) Vo depends on mass of the planet and radius of thie or

h) If a body is taken from one orbit to another orlihen
I. Radius of the orbit increases.
[I." "Orbital velocity and Orbital angular velocity alease.
[ll. Time period of revolution increases.
IV. Angular momentum increases.
V. Kinetic energy decreases.
VI. Potential energy increases.

VII. Total energy increases.
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1) A satellite of mass m orbiting close to the ear#ls Rinetic energy and potential
energy.

GMm _ mgR

J) Kinetic energy of the satellite? >

k) Potential energy of the satellite%
[) Total energy = K.E + P.E ;i\"Tm (negative sign signifies that the body is‘bound

to the earth)
m)If kinetic energy is E, then potential energy vl 2E and total energy will bE.

n) The increase in gravitational potential energyadbody of mass ‘m’ taken to a

height ‘h’ from  the surface of the earth = nﬁﬂ%] S Fil':\:'m:) .

. Geo Stationary Satellite

a) An orbit in which the time period of revolution afsatellite is 24 hours is called
geostationary orbit or parking orbit or Synchronousit. It appears stationary with
respect to the earth.

b) Radius of the geo—stationary. orbit is approxima#é®400 km. Speed of geo—
stationary satellite in it is 3.1 kihs

c) The relative velocity of a.geostationary satelitéh respect to the earth is zero.

d) Height of the parking orbit is 36,000 km approxieigtirom the surface of earth

GM
h: 71—2 1/3_R
(™)

e) Geo stationary satellite orbits above the equatdiné equatorial plane.

f) Gravitational mass cannot be determined in a gatiesfry satellite-fg = 0)

g) Satellite is launched from the equatorial regiosant west to east direction, with a
velocity same as that of the revolution of the leart

h) Geostationary satellites are used
1. To study the upper layers of atmosphere.

2. To forecast the changes in the atmosphere.
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To know the shape and size of the earth.
To identify the minerals and natural resourcesgmesside and on the surface

of the earth.

To transmit the T.V. programs to distant places.
To undertake extensive research work on the plasatsllites and comets etc.,
which are present in space.
Escape velocity
a) A body is taken to a height nR above the surfactefEarth. The change in
PE is given by
Change in PE __G'\R/Im ) (RGJ':ArTR) - Gl!m [nr-:-lj - ng[nr-I-lj.

b) The height to which the body reaches, if it is podbgd with a velocity v,

VR
2gR-V*

c) The work done in lifting a body of mass m from theface of the earth to a

height h is given bsz mgh .
h
(1+Ej
d) Velocity with which-a body is projected so thatr@aches a height ‘h’
v = 2Rgh
VR +h
e) The escape velocity of a body on earth or on aapqdlis \{ = ,/2gR or V,
= [26M
R .

f) "It'depends upon mass M of the earth or planet addis R of the earth or

planet.

It is independent of mass of the body and anglerofection. Its value on

earth surface is 11.2KmsV, on moon = 2.5 km$

g) If r. m. s. velocity of gas molecules is equal oeajer than escape velocity,

then there will be no atmosphere.
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h) Orbital velocity and escape velocity are relatedvas 2 vy

1) When a body is projected with escape velocityataltenergy is zero.

4. Both the escape velocity and the orbital velocity mdependent of the mass of the
body.
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