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Assignment 2.4: The solar system and our universe

Unit 1: Chemistry and Our Earth

Help sheet 1

How we know that our universe has changed 

The night sky

If stars around us have been shining forever, we would expect the night sky to be brightly lit. The universe is so vast that there would be a point of starlight in every direction. But starlight does not light up the whole night sky. This is because there has not been enough time for light from distant stars to reach Earth. This is evidence that the universe has not existed forever. 

The expanding universe

Scientists use a spectrometer to analyse light from stars in distant galaxies. The spectrometer shows the light as a line spectrum − a pattern of coloured lines. A line spectrum can tell us which elements are in distant stars. 

Scientists found that the spectra from distant stars match the spectrum for particular elements on Earth, but all the lines appear redder than expected. This red shift in the line spectra shows that distant galaxies are moving away from Earth. 

The red shift is bigger if the galaxy is further away, so we know that faraway galaxies move away from Earth faster than nearby galaxies. This is evidence that the universe is expanding. 
The Big Bang

The observed expansion of the universe has led scientists to a startling conclusion. About 14 billion years ago, everything now spread throughout the universe was in one place, and a huge explosion took place. This is called the Big Bang. Scientists expected to hear the ‘echo’ of the explosion as a faint signal surrounding us. This signal was detected using a radio antenna in 1965. It is called the cosmic background radiation. 
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