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A gravitational field strength is a region of space where a mass experiences a force dre to the gravitational attraction
of another mass

-> gravitational field is always towards the centre of mass

⑰ (2 Types

&
presenting Gravitational Fields :

9 : gravitational field strength INkg")
field lives equally

Eg = force due to gravity (or weight) INI spaced and parallel
-

M = Mass (kg) * fieldint
gravitational feld : force per unit mass

↳ e
. g. of a field Radial fields : non-uniform fields Parallel fields = uniform field

of force -> g depends on how far you are -> g is the same throughout
from the centre

-> towards the surface of the object
.

- towards the centre of the sphere ce
. g. Earth /

or point charge

For a point outside a uniform sphere
,

the mass ofthe sphere may be considered to be a pass at its centre
.

-

↳ mass is distributed evenly

! PlL/i- radial field lives + field lives towards
⑳ <--- -

evenly spaced centre of the mass,
-

&x*/
(

uniform sphere caplaret)

Newton's Law of Gravitational states that : The gravitational force between two point masses is proportional to the product
of the masses and inversely proportional to the square their separation

p

F =OMn
↳
* ! ↓ relation is called the "inverse square law

Fo : gravitational force
·

Eg
, To ·

between two masses (NI

G : Newton's gravitational M2
constant m

,

m
,

m: Two point masses <legl
r : distance between the centre

of the two masses (M)

Consider a satellite with mass m orbiting Earth with mass M at a distance from the centre travelling with a linear speed v:

Fo : Fentripetal M W

M ~
centripetal force

I ⑳

Ec
Vedimst I ↳

Mu

c
of the Earth

T : time period (SI : M EG
↓

orbit of satellite

r : radius /mi

·

gravitational force·o Kepler's Third new

I Towards the centre

/

-> TPxr3 of Plenatary motion.



~ e .g. radio
,

TV

~ used for telocommunication transmission

StationaryOrbitisatypeofOrbitinwhichthesatellite
point above the Earth's suresee

· moves from rest to east (same direction as the Earth spins )

· has an orbital time period equal to Earth's rotational period of 24hr

rivingGravitational Field Strength (g)
(i . e. acceleration die to gravity /

(

F= 9 : gravitational field strength /Nkg")
G : Newton's Gravitational constant

M : mass of the body producing the gravitational field (kg)
g: r = distance from the mass where you are calculating the field strength (m)

*↳ g9 +2

-> gEarth
= 9 . 81 Nig (constant Values

-> Goriside Earth
: not constant : gt as of by afarof

inversesquare law relationship with distance

⑨Earth is approximately constant for small

changes in height near the Earth's surface

because of the inverse square law relationship
,-

as the
Earth

= 6400km the small change in

height wouldn't cause any significance difference

: Gearth" in e

ravitationalPotential :

:-m-Ep = MGAh
* Ep on the surface of the Earth = 0]

(H)

gravitational potential : workdoneit mass in bringing a small test mass from infinity to the point .

↳↳& =
-OM & : gravitational potential (Jkg)F

y 8 : Newton's gravitational constant

· because ↑ : mass of the body producing the gravitational field (kg)
the potential when r r : distance from the centre of the mass to the point mass (M)is infinity is defined

as 8

-> gravitational forces are always attractive so asrt
,

positive work is done by the mass when moving from infinity to that point

gravitational potential energy = the work done in bringing a mass from infinity to that point

The change in Ep from for an object of Mass m at a distance r
,

from the centre of mass M
,

to a distance of r
,

further away is :

-Ep = -Om-1-M metal
-0 =

- 4-


