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Orbits \

An orbit is caused on the momentum of a satellite, and
the gravity ot the object it is orlaiﬁna.

An object, i there are no external forces on it, will
continue to move forwards at the same speed, and so
will-have the same momentum in-a con+inually <5+raiﬁln+
direction However, the satellite is pulled back the grovity,
and so stays in orbit. i+ the momentum ot an object was
greater, it would pull away from the grovity and drif+
ofFF IF the momentum was too small, the groavity would
pull the satelite onto the surtace ot the object and it
would crash. The momentum and gravity need to be
balonced. The speed a satellite needs to have to stay in
orbit is known as the orbital velocity.

Satelites move quicker when they are closer fo centre
of mass, or the object they are orbiting as the
gravitational pull is stronhger. Thus the orbital velocity
needs to be higher For satelites to stay in orbit. This is
also-what causes orbits to be elliptical- As satelites move
faster, they are able to pul Farther oway. But-as they
move away +rom the centre of mass, their velocity

decreases, and they are Pu\leol back. This causes orbits
to be eliptical
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Empses
An elipse has two points caled Focus. The

sum ofF the distance to the focus +hr'ouﬂh
any point of the elipse is always the some.

In an ellipse, the \onaeer axis is the

Major-axis

major oxis; the smallest axis is the

Minor axis

minor axis; halt the major axis is a
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semi-major axis @%%

Kepler's laws ol planetary motion

Kepler's laws describe how planets move around the sun in the
Solar System, but they can dlso be applied to other objects such
os comets.

Kepler's First law/law ok orbits: All the planets orbit the

Sun, and the sSun is at one of the focus of their eliptical

orbit. So the distance from the planet and the Sun changes
-Hnrouﬁh the orbit.
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Kepler"c; Second Law/law of areas: A Plane+
travels the same area of space in the same

wT time, anywhere alurina their orbitThis means

that the Earth's veloci+y is slower when
away From the sun that when closer to the
sun (as it +ravels a longer distance when
closer in the same amount of time as it
travels when further From the sun).

Kepler's Third Law/law of Periodc;: A planet's
orbital Periool is Proporﬁonal to its semi—major' axis. T2'=- ag

This means that Iaraer the semi-major axis, the where T (sometimes writter

lonﬁer the orbital Period of a Plane+. Thus the inher p) ic the Orbital Period (in

plonets have a shorter orbital period thon the Earth years) and a the
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