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Earth Science 8

Density

Introduction:  Density is the term used to describe the relationship between the mass of an object and its volume.  Under given conditions of temperature and pressure, the density of a material is constant.  The density of any earth material can be determined by measuring its mass and volume and using the equation:

Density = Mass/Volume

or

D= g/ml or g/cm3
Objective: You will be able to calculate the densities of different materials and recognize that density is an important physical property of matter. 

Procedure:
1. Measure the mass of each object using a balance.  Your answer will be in grams (g).

2. Find the volume of each object using either a metric ruler, and the formula for volume, or by using the water displacement method.  Your answer will be in cm3 or ml
3. Calculate the density of each object by dividing the volume into the mass. (Use the equation shown above).

4. The objects to be measured will include: a metal sphere, unknown sample A , unknown sample B and one of the following: a pine cube, a copper cube, a steel cube, a brass cube or a rubber cube.  Be sure to include each of these when making your data table as we will share data for these at the end.  Each sample will have data for mass, volume, and density.

5. After completing your measurements, obtain the accepted densities for each item from your teacher.

6. Using your density values and the accepted values, calculate percent deviation from the accepted value for each of the items using the following equation:

[your value – accepted value]
 X 100
 = Deviation in %

accepted value






7. Finally, in a second data table, record your values, the accepted value, and your calculated % deviation.

8. Answer the discussion questions in your discussion.

Discussion Questions:
1. What is the effect of shape on the density of samples composed of the same material?

2. If the metal sphere was cut in half, how would the density of each half compare to the original density of the whole sphere?

3. Of the three phases of matter, which phase has the greatest density for most substances?

4. Water is an unusual earth material because it is densest in which phase?

5. Let’s say there is water on the pan of the triple beam balance as you measure the mass of a mineral.  If you were to ignore that water, what would be the effect on your density calculation?

6. Do you think that density could be useful in identifying unknown samples of matter? Why or why not?

