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Please select following topic. Each topic includes a short description, 2-3 examples and a multiple choice/true-false quiz
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Math Help: D(ensity) = M / V
Density is a concept we encounter frequently, and often take for granted that we all understand it. But let’s make sure we are all using the same scientific definition. Density is how much matter is contained in a volume. For example, a 5 cm3 cube of gold is going to be much more dense than a 5 cm3 cube of water. When we look at a solid with just our eyes, we don’t see the spaces between nuclei and electrons, nor, for that matter, between atoms or molecules. Our eyes are not adjusted to resolve such tiny regions. But in fact, solids do have “spaces” and atoms that are part of these solids (or liquids or gases) also have “spaces” between the nucleic particles. The more packed these are, the more dense the material. This adds up to a huge difference when we consider bodies at the macroscopic (big) level. A simple form of the equation for density is,


D(ensity) = M / V 

Mass divided by Volume. 

Example 1. 
Compare the average density of Jupiter with the average density of Saturn.




MJ = 1.9 x1027 kg
RJ = 7.1 x104 km

Note: R is radius




MS = 5.7 x1026 kg
RS = 6.0 x104 km




Density is often represented by the Greek letter rho, (. One could start by finding the volume of each of these planets seperately using the formula for volume of a sphere, (4/3)(R3. But this leads to unecessary work. Instead, recall that the word compare in astronomy means,

“Take a ratio” and in so doing we will find that the factors common to both densities cancel out. These include the factors (4/3) and (. This leaves us with,




((J/(S) = (MJ / RJ3) / (MS / RS3) 



           = (MJ RS3 / MS RJ3)




Now substitute in the appropriate numbers and do the arithmatic.




((J/(S) = 2.01




In other words, the density of Jupiter is about twice that of Saturn.

Example 2.
Compare the average density of Saturn to the density of water.




(s = MS / (4/3(RS3)



    =  5.7 x1026 kg / 9.0 x1014 km3




    = 6.30 x1011 kg/km3 
The density of water is 1000 kg/m3. In order to compare these they must be in the same units. 1 km3 = 1.0 x109 m3. In order to convert the density of Saturn to standard units of kg/m3, divide the density by 1.0 x109 m3/ 1 km3. 




(s = 6.30 x1011 kg/km3 / 1.0 x109 m3/ 1 km3



    = 630 kg / km3
Thus we learn that the average density of the planet Saturn is less than the density of water!

Are you ready to try some problems yourself?



1. Density measures the amount of matter a body contains.



Answer:
False



2. The amount of mass a body has...



A. depends on density of the body.



B. depends on volume of the body.



C. depends on the weight of the body.



D. depends on the atomic mass of the atoms of the body.



E. None of the above.



Answer:
D



3. How do the densities of a gallon jug of water and a quart box of water compare?



A. The densities differ by the amount of mass contained in the volume



B. The densities are the same.



C. The densities differ by the volumes containing the water.

D. The densities differ because the shapes of the containers are different, but this cannot be determined without more information.



E. None of the above



Answer:
B

