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Densities of the Sun and Planets

We saw in the activity Densities of Objects that density (how tightly packed an object’s material is) is defined as follows:
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The units of density are those of mass divided by volume. That is, g/ml.

The sun’s average density is 1.4 g/ml – just above that of water. Due to the high pressure at the center of the sun, the density there is much, much higher. In the sun’s upper layers where the pressure is much, much lower, the density is much, much less than 1.4 g/ml.

It’s a bit hard to determine the mass and volumes of planets, but astronomers have done that for us. In the table below you will find their data for mass and volume. Using a calculator, determine the average density of each the planets shown. 

	object
	mass (x1024g)
	volume (x1024ml)
	average density (g/ml)

	Mercury
	0.33
	0.061
	5.43

	Venus
	4.87
	0.929
	5.24

	Earth 
	5.98
	1.08
	5.52

	Mars
	0.65
	0.165
	3.93

	Jupiter
	1900
	1430
	1.33

	Saturn
	570
	826
	0.69

	Uranus
	87
	68.5
	1.27

	Neptune
	100
	61.0
	1.64


1. Which planet has the greatest mass? 




2. Which planet has the smallest mass? 




3. Which planet has the greatest volume? 




4. Which planet has the smallest volume? 




5. Which planet has the greatest average density? 




6. Which planet has the smallest average density? 




7. Is the sun on average more dense or less dense than any of the planets? 



8. Would any of the planets float on water if there were a bathtub big enough to hold it? If so, which planet and how do you know? 







*

* You’d never want to put this planet in a bathtub because when you took it out it most certainly would leave behind a ring!

Copy below from the table on the front page the average density of each of the planets.

	Average Densities (g/ml)
	Earth:
	Saturn:

	Mercury:
	Mars:
	Uranus:

	Venus:
	Jupiter:
	Neptune:


Now, make a bar chart using the average densities of each of these planets and the framework below. Use colored pencils if you like to highlight the differences. Plot Mercury, Venus, Earth, and Mars – the planets closest to the sun – in red and Jupiter, Saturn, Uranus, and Neptune – the planets farthest from the sun – in blue. 

Average Densities of the Planets
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Now, these planets are ordered by their distance from the sun with Mercury being the nearest and Neptune being the farthest. 

9. What general statement can you make about the densities of the planets closest to the sun as compared to those farthest away?

10. Develop and write a hypothesis – a plausible explanation – for why your answer for to the above question just might be the case.
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