Earth in Space Summary
Orbits

The movement of all astronomical bodies are regulated by the force of gravity. Gravity pulls all mass towards all other mass. This is why matter comes together in clumps like stars, planets and moons. 

The gravitational attraction between 2 bodies tends to cause them to move in orbits around each other. If one body is much heavier than the other, then the heavier body sits roughly still while the smaller body moves around it. The force of gravity gets 4 times smaller if you double the distance away from a mass pulling you towards it. 

At any instant, the velocity of a body in a circular path is a tangent to the circle. For it to keep going in a circular path, a force must pull it towards the centre of the circle. This happens in space due to the force of gravity.

                                                                  Velocity


                                           Force acting  

A satellite in orbit of Earth follows a curved path due to its horizontal velocity which exactly follows the curve of the Earth’s surface. Hence it always stays at the same height. As long as this height is above the atmosphere so it never experiences any drag forces then the satellite can remain in orbit indefinitely.
Types of Orbits

LEO

The lowest possible type of orbit, just above the atmosphere. This is used for satellites which are observing the Earth from space, or which just need to get above the atmosphere (such as a space telescope). It is by far the cheapest place to put a satellite and the satellite completes one orbit of the Earth in about 90 minutes.
Polar orbit

A special type of Low Earth Orbit where the satellite orbits from pole to pole. The Earth rotates underneath it meaning that the satellite gets to see all points on the Earth’s surface.
Geostationary orbit

A much higher orbit (about 70 times higher above the Earth’s surface). Further away from the Earth, the force of gravity is reduced and a circular orbit will have a much larger circumference. The satellite moves slower and has further to travel, so the orbit takes longer. It goes around the Earth once every 24 hours – this means that if placed above the equator, it stays above the same point on the Earth’s surface. This is very useful for communications satellites as no aiming of satellite dishes is required.

The Earth’s orbit

The Earth orbits the Sun once every 365.25 days. Inner planets have a shorter “year” and outer ones a longer one. Pluto has a very elliptical (squashed circle) orbit which means it is sometimes closer than Neptune to the Sun.
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Suitable for Life?

As far as we know at present, life requires liquid water to exist. This requires a planet which is the correct distance from the Sun to have suitable surface temperatures. This has been calculated to be quite a narrow band of orbital radii. For example, Venus is similar to Earth in many ways but now has surface temperatures of 400 degrees Centigrade due to a runaway greenhouse effect which happened because it was slightly too close to the Sun. 

The Seasons

The Earth rotates at an angle compared to its orbit around the Sun. This is the cause of the seasons.
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When your hemisphere is tilted towards the Sun, your patch of the Earth sunlight for more of the day, and the sunlight is stronger.
Other Solar System objects

A vast number of rocky asteroids exist in a belt situated between Mars and Jupiter. The largest is 800km across, but they are largely in stable orbits, fortunately.

Comets are icy objects which originate further out, and occasionally pass close to the Sun. (leading to the famous tail which streams away from the Sun at all times.)
