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P7 – Observing the Sky





For a star to get to the same position in the sky, the earth needs to spin 360°. The time taken for this to happen is called a sidereal day; it’s around 23 hours and 56 minutes. 


The sun and moon appear to cross the sky at different speeds. The sun seems to move more slowly across the sky than distant stars – it takes 24 hours to get to the same position in the sky, which is 4 minutes longer. This is called a solar day. Solar and sidereal days are different because the Earth orbits the sun as well as spinning on its axis. The earth orbits the sun in the same direction as it spins, so the earth needs to spin slightly more than 360° before the sun appears at the same position in the sky. The moon seems to move slower than the sun, taking around 25 hours to appear at the same position in the sky. This is because the moon orbits the earth in the same direction as the earth is rotating. 


As the earth moves around the sun the direction we face changes slightly each day, so a different patch of sky is seen each night. An earth year is the time it takes the earth to orbit the sun once, and the same stars can be seen.





 





P7 – Eclipses





The moon reflects light from the sun, which means only the half facing the sun is lit up, leaving the other half in shadow. As the moon orbits the earth, different amounts of the moon’s lit up and dark surfaces can be seen. A ‘full moon’ can be seen when the whole of the lit up surface is facing the earth and a ‘new moon’ is when the dark half is facing the earth.


As it orbits, the moon sometimes passes into the earth’s shadow and the earth blocks sunlight from the moon, so almost no light is reflected from the moon and it just seems to disappear. A total lunar eclipse is where no direct sunlight can reach the moon, a partial lunar eclipse is where the moon isn’t fully in the earth’s shadow, and so only part of it appears dark.


A solar eclipse is where the moon passes through the between the sun and the earth, and blocks out the sun. From some parts on earth the sun will be completely blocked, a total solar eclipse, whereas from many places on earth only part of the sun will be blocked, a partial solar eclipse.


The moon orbits the earth at a slight angle to the earth’s orbit around the sun, which means partial eclipses are more common than total eclipses. 





 








P7 – Co-ordinates in Astronomy





The positions of stars are measured by angles seen from earth, however the sky appears to turn as the earth spins so astronomers chose to fixed positions to measure from;


The Pole Star – is a star that doesn’t seem to move because it’s almost directly above the North Pole [the spin axis] of earth.


The Celestial Equator – is an imaginary plane running across the sky, extending out from the earth’s equator. 


The two angles used to measure positions in the sky are declination [celestial latitude measured in degrees] and right ascension [celestial longitude measured in degrees or time, increases the further east is it].


All the planets in the solar system orbit the sun in the same direction but at different speeds. The closer to the sun, the quicker the planet will orbit. Every so often a planet appears to change direction, making a loop in it’s track before carrying on as normal. This only happens with Mars to Neptune. It happens because both the planet and earth are moving around the sun, so we’re seeing the motion of the planet relative to earth.   








P7 – Converging Lenses





A converging lens is convex, which causes rays of light to converge to a focus. All lenses have a principle axis, a line which passes straight through the middle of the lens. The focal point of a lens is where rays initially parallel to the principle axis meet. All lenses have two focal points, one in front and one behind the lens. 


























Focal length is related to power. The more powerful the lens, the more strongly it converges rays of light, so the shorter the focal length. To make a more powerful lens, it has to be given a more strongly curved surface.





 





The focal length of the lens is the distance between the middle of the lens and its focal point.


Power = 1 / focal length








