TAMWORTH
SIXTH FORM

TAMWORTH
SIXTH FORM

Module 5 Section 3: Gravitational Fields
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Gravitational field strength, g, is the force per unit mass. lts value depends on Gravitnional field strenpth, g, s
A gravitational field is a force field generated by any object with mass where you are in the field. There's a really simple equation for working it out: force per unit mass.
which causes any other object with mass to experience an attractive force. o F - force experienced by a mass, Newton's law of gravitation for the
g = gravitational field F m, in the gravitational field in N force bBerween two point masses is

strength in Nkg ' —=5 = ﬁ‘___‘___‘-‘ an inverse square low. p o 1
m = mass in kg !
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Is always attractive. Point masses (or spherical masses) have radial gravitational fields (see page
297). The value of g depends on the distance r from the centre of the mass M. Gravitational field strength: g — &
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Newton'’s law of gravitation says that the force acting between two point masses strength in Nikg ! e ' ar Fh- e

) . . . . . centre of mass M in m
(or spherical masses) is proportional to the product of their masses and inversely

proportional to the square of the distance between their centres of mass:

G= sitational constant M = mass causing i . .
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Cravienional poential: W, g

_ T _%‘l———— m = mass the force
F = force acting on mass ! is acting on in kg Gravitational potential i defined as the work The escape ve_loc!l‘y is defined as the V{!I[Jci_t)-' r]eede(_i_ 50 an object has
m due to mass M in N . i . . just enough kinetic energy to escape a gravitational field. In other words,
r = distance between the done per unit mass in bringing a mass from

it's the minimum speed an unpowered object needs in order to leave the
infinity to that point. gravitational field of a planet and not fall back towards the planet due to
gravitational attraction.
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So kinetic energy lost = gravitational potential energy gained, and so:
F=+ve F=-ve ]
M —» m The positive direction is Therefore, electrical potential energy is given by %W,-_ C.rfm
: defined as from M to m » 'H] 'Hi-: Cancelling out m and rearranging for v gives the escape velocity:
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Figure 4: The forces acting on the two masses are equal but opposite. v = escape velocity in ms T =Ny el 6.67 % 10" Nrv'kg?
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We sometimes only consider the force acting on the smaller object . ¢ disanceofthe — M- mass of the
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m becomes bigger, a becomes smaller. )
AU, = mghh

The law of gravitation is an inverse square law: F = FL




