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.

Volume is the amount of space something occupies or contains. (p. 25)

Volume = length x width x height   or   Volume = area x height

Liquid volume is measured in liters and the volume of a solid in cubic meters (m3). We use graduated cylinders to measure liquid volume or the volume of irregular solids. 

Area is a measure of how much surface something has. (p. 26)
Area is measured in meters. We use a metric ruler to measure area. Area = length x width

To measure the area of an irregular shape, divide the polygon into rectangles. Find the areas of each rectangle, and then add all the areas. 

Mass is the amount of matter in an object. It is also a measure of inertia.
Procedure A For the following procedure, you should round your measurements to the nearest centimeter.

1. Obtain a tack board.  Measure the tack board and find the area. List your measurements and area in a data box.

2. Obtain 3 playing cards with irregular shapes on them. Draw the shape on your data sheet. For each card, measure the irregular shape and find the area.  Show your calculations.  List the measurements and area for each irregular shape in your data box.

3. Obtain wooden cubes to check your areas for each irregular shape. To do this, you must take the wooden cubes and fill the area that you measured. The number of wooden cubes to fill the area should equal the area you calculated. Record in your notebook both your calculations and the number of cubes you used.

Procedure B

1. Obtain 3 metal cubes.

2. Measure each metal cube and determine its volume. Record in your data table.

3. Fill a small graduated cylinder with 10 ml of water.

4. Tip the graduated cylinder to the side, and slide the metal cube into the graduated cylinder.  Determine the volume of water with one metal cube in it.  Record the new volume in your data table.

5. Repeat the same process with each of the other cubes. Record each new volume after you add the metal cube.

6. Dump the water into a dump bucket. Retrieve the metal cubes, dry them off and return to paper towel. Dump the water down the drain.

Questions/Analysis

Procedure B

1. What was the volume of each solid metal cube?

2. What was the liquid volume of each metal cube?

3. What is the relationship between cm3 and ml?

Procedure C

T or F The volume of my left hand will equal the volume of my right hand.
1. Completely fill the large container with water. Put the container in the center of the plastic tray.  Be sure not to spill any of the water into the plastic tray.

2. Make a fist, and place your hand into the container up to your wrist.  Allow the water to spill into the plastic tray.

3. Remove your hand, and let the excess water drip into the container, not the plastic tray. Dry your hand with a paper towel.

4. Use a funnel to pour the overflow water into the graduated cylinder. Measure the volume. This is the volume of your hand. Record the volume in your data table. (Remember to use the correct unit of volume for a solid object.)

5. Repeat this procedure with your other hand.
Procedure C Question/Analysis
1. Was the volume the same for both of your hands? If not, were your surprised? What might account for a person’s hands having different volumes?

2. Would it have made a difference if you had placed your open hand into the container instead of your fist? Explain your answer.

3. What type of shape (regular or irregular) did your measure in this activity?
Procedure D
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.
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. 
Procedure E Questions/Analysis
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.

