Background
Matter is anything that has volume and mass. (p 24)  In order to describe or measure matter you must understand what volume and mass is, how you determine volume and mass, and the system of units we use when we measure it.

Mass is the amount of matter that something is made of. (P 26)

Mass is measured in grams. We use a triple beam balance to measure mass.

Gravity is a force of attraction between objects that is due to their masses (and distance).

Weight is a measurement of the gravitational force on an object. P. 40
The SI unit of force is newtons. So weight is expressed in newtons.

Density is defined as mass per unit volume or the amount of matter in a given space.
Procedure A
1. Obtain 10 pennies.

2. Use a triple beam balance to obtain the mass of each penny to the nearest 0.1 g. Record the mass of each penny in a data table. Also record the date the penny was minted in your data table. Place pennies in a pile according to their mass.
3. Measure and record the mass of each pile. Write this mass in your data table.  Record the number of pennies in each pile.
4. Fill a large graduated cylinder about half full of water, and determine the volume as precisely as possible. Record the volume of the water in your data table.
5. Carefully place the pennies from one pile into the graduated cylinder. Measure and record the new volume.  Determine the volume of the displaced water by subtracting the initial volume of water, from the final volume of water. This number represents the volume of the pile of pennies. Record the volume of the pile of pennies in your data table. 
6. Carefully remove the pennies from the graduated cylinder and dry them off. 
7. Repeat steps 3-5 for each pile of pennies. 
8. Use your data to graph the relationship between the mass and volume of each pile of pennies. (Mass should be on the y axis and volume on the x axis.)

Procedure B For all of the following measurements go to the nearest “ones” place.
1. Use a triple beam balance to obtain the total mass of 10 metal washers (use the same size washer) Record in data table. Record the total weight that can be measured on your triple beam balance and the scale used.

2. Obtain the average mass of each washer and record in your data table.

3. Obtain a spring scale. Record the total weight that can be measured and the scale used on your spring scale. Using your ring stand and a paper cup set up your spring scale to weigh the same 10 washers.  Record the total weight in your data table. 

4. Obtain the average weight of each washer and record.

5. Weigh your washers on a digital scale. Record the amount in your data table.

6. Obtain the average weight of each washer and record.

Analysis/Questions
Procedure A
1. Calculate the density for each pile of pennies by dividing the total mass of the penny pile by the volume of the penny pile. Record the density of each pile in your data table.

2. Are all the densities of the penny piles equal? Why might there be variation in the density between the piles?

3. Based on your data table, what clues might allow you to separate the pennies into the same groups without experimentation? Explain.
4. Look at your graph.  What does the slope of the line indicate?
Procedure B
1. Were all the measurements the same? Explain why you would or would not expect them to be equal.

2. Which instruments measured weight?  

3. Which measured mass?

4. Which instrument would you use to obtain the most reliable mass measurement?  Justify your answer.
5. Would you expect weight and mass to always be equal no matter where it is measured? Please justify your answer.
