Exploration Guide: Density Laboratory

Name _______________________________  Period ________

Top of Form

Bottom of Form

Have you ever wondered why some objects float, and some sink? Why do cruise ships float, but pennies do not? Why does oil float on water, while syrup sinks to the bottom? 

To answer this question, you need to figure out what the floating objects have in common. Do cruise ships have anything in common with oil? How are pennies similar to syrup? 

Floating and Sinking Objects

In this activity, you will measure and compare the properties of floating and sinking objects. 

1. To begin, practice using the Graduated Cylinder and Scale to measure the mass and volume of the objects displayed on the shelves. An object's mass is the amount of matter in the object. Heavy objects have more mass than lighter ones. An object's volume is the amount of space it occupies. Large objects have more volume than smaller objects. 

1. Notice that when you mouse over the items, they are numbered. Drag the small red cone (object 1) onto the Scale. What is the mass of the cone?
2.  What unit is used for mass? 

3. Now drop the red cone into the Graduated Cylinder. The amount that the water rises, called the displacement of the water, gives the object's volume. The displacement is displayed above the Graduated Cylinder. What is the volume of the small red cone? 

4. Check that the Liquid Density (g/mL) is set to 1.0, and drag the red cone into the Beaker of Liquid. Does the cone sink or float? 

2. Locate the data table like the one shown below. Leave the last column blank for now. For object 1 (the red cone), fill in the mass, volume, and the result of the floatationexperiment.
3. Using the Gizmo™, fill in the remainder of your data table, except for the last column. (Don't measure the three crowns yet.) How many objects floated? 
4. How many sank? 

5. Compare the Mass values to the results of the floatation experiment. 

1. In general, did the most massive items sink or float? 

2. Were there exceptions to the rule?
3.  Did any of the most massive objects float?
4.  Did any of the least massive objects sink? 

5. Based on your results, is mass alone enough to determine if an object will sink or float? 
6. Explain your reasoning. 

6. Now compare the Volume values to the results of the floatation experiment. 

1. In general, how did the volume affect whether the objects sank or floated? 

2. Were there any exceptions to the rule?
3.  Did any of the smaller items float? 
4. Did any of the largest objects sink? 

7. Now look at the Mass and Volume of each object. 

1. What did all of the floating objects have in common? 

2. What did all of the sinking objects have in common? 

3. Based on your data, write a general rule to determine if an object will sink or float. 

Measuring Density

Whether an object floats or sinks depends on its density. In this activity, you will see how. 

1. Suppose you could take an equally–sized chunk out of each object, and compare the mass of each of these pieces. If you could do this, you would know the density of each object. Density (D) is the mass (m) per unit volume (V), and is calculated by dividing the mass by the volume: 

D = m / V 

If mass is given in grams (g) and volume in milliliters (mL) , then density has the units grams per milliliter (g/mL) . If the unit of volume is cubic centimeters (cc) , then the density is given in grams per cubic centimeter (g/cc) . (One milliliter is equivalent to one cubic centimeter.) 

1. Label the last column in your data table Density. Use a calculator to find the density of each object, and complete your data table. For solids, the density is usually reported in g/cc. 

2. What do you notice about the density of all of the sinking objects? 
3. What do you notice about the density of all of the floating objects? 

4. Drag two of the floating objects into the beaker, and compare their density to the way they float. Which object has a lower density? 
5. Which object floats higher in the water? 

6. Drag two of the sinking objects into the beaker, and compare their density to the way they sink. Which object has a higher density? 
7. Which object sinks more rapidly in the liquid? 

2. In the third century BCE, King Hieron II of Syracuse (in Greece) commissioned a goldsmith to make him a crown of pure gold. When he received the crown, however, the king suspected the goldsmith of pocketing some of the gold for himself, and substituting silver or brass into the crown. He had no way to prove this until the mathematician Archimedes solved the problem. 

1. Use the Gizmo to calculate the density of each crown. 

2. Pure gold has a density of 19.3 g/cc. 
3. Which of the crowns are pure gold? Which are fakes? 
