Density Lab
Background:

Density is a physical property of a substance and is often used to identify what the substance is. Density is a ratio that represents how much mass (amount of matter) there is in a unit of volume (amount of space something occupies) of a substance.  Density can be computed by using the equation - [image: image2.png]<l



.  Mass is usually expressed in grams and volume in milliliters (ml), which are equivalent to cubic centimeters (cm3).

Mass and volume measurements can be made in the laboratory. Mass can be determined by using a balance. If the object has a regular shape, such as a cube or a cylinder, volume can be calculated from length measurements. However, most objects have irregular shapes, and the volume must be determined indirectly. One way to measure the volume of an irregularly shaped item that does not dissolve in or react with water is by water displacement. An item that is entirely submerged in water will displace a volume of water equal to its volume. It is necessary to use the proper units when calculating the density of a substance. Densities of liquids and solids are usually expressed in terms of g/ml or g/cm3. Densities of gases are usually expressed in g/L.

The accuracy of your methods can be reported in terms of percent error. The percent error of measurements is a comparison of the differences between experimental results and theoretical or standard values, expressed as a percentage. The equation for percent error is:
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Purpose of Lab/Activity: 

· Measure the mass and volume of several different objects.

· Calculate the density of objects by using their measured mass and volume.

· Compare the densities of various objects.

· Calculate percentage error 

Safety: 

· Always wear safety goggles and a lab apron.

· Clean up any spills immediately.

· Do not eat or drink anything in a laboratory.

Vocabulary: matter, mass, volume, density, significant digits, percent error
Materials (per group):

· 100-ml graduated cylinder
· 2-L graduated cylinder (plastic)

· balance (50g capacity)

· distilled water

· rubber stopper (#2 solid)

· can of non-diet soft drink

· can of diet soft drink

· dropper
· 2000 ml graduated cylinder (or large container)
 Procedures: 
Part A: Density of Water

1. Find the mass of a clean, dry 100-ml graduated cylinder. Record this mass in Data Table 1.

2. Fill the cylinder with distilled water.  Use a dropper to adjust the bottom of the meniscus exactly to the 100.0-ml mark.

3. Find and record the mass of the graduated cylinder and water.

4. Calculate and record the mass of the water.

Part B: Density of a Rubber Stopper

5. Find the mass of a solid #2 rubber stopper. Record this mass in Data Table 2.

6. Pour about 50 ml of tap water into the 100-ml graduated cylinder.  Read and record the exact volume.

7. Place the rubber stopper into the graduated cylinder.  Make sure that it is completely submerged.  (If it floats, use a pencil to hold the stopper just under the surface of the water.)

8. Read and record the exact volume.

Part C: Density of a Can of Non-Diet Soft Drink

9. Find the mass of an unopened can of non-diet soft drink.  Record this mass in Data Table 3.

10. Read and record the volume of the can (it is printed on the can).

Part D: Density of a Can of Diet Soft Drink

11. Find the mass of an unopened can of diet soft drink. Record this mass in Data Table 4.

12. Read and record the volume of the can (it is printed on the can).

Use the mass and volume data to calculate the densities of water, the rubber stopper, a can of non-diet soft drink, and a can of diet soft drink. Show work and then record the answers in the data tables. 
Data Table 1

	Part A: Density of Water

	Mass of empty graduated cylinder (g)
	

	Mass of graduated cylinder and water (g)
	

	Mass of water (g)
	

	Volume of water (ml)
	

	Density of water (g/ml)
	


Data Table 2
	Part B: Density of Rubber Stopper

	Mass of rubber stopper (g)
	

	Initial volume of water in graduated cylinder (ml)
	

	Final volume of water in graduated cylinder (ml)
	

	Volume of rubber stopper (ml)
	

	Density of rubber stopper (g/ml)
	


Data Table 3
	Part C: Density of a Can of Non-Diet Soft Drink

	Mass of can of non-diet soft drink (g)
	

	Volume of the can (ml)
	

	Density of can of non-diet soft drink (g/ml)
	


Data Table 4
	Part D: Density of a Can of Diet Soft Drink

	Mass of can of diet soft drink (g)
	

	Volume of the can (ml)
	

	Density of can of diet soft drink (g/ml)
	


Observation/Data Analysis:
1. What is the density determined for your water sample?

2. Using 1g/ml or 1 g/cm3 as the theoretical density of distilled water, calculate the percent error of your measurement (see formula in Background Information section). Show work.

3. What could you do to improve the accuracy of your measurements?  

4. How does the density of the rubber stopper compare to the density of water?

5. Compare the densities of the soft drinks tested? Which soda is denser? How can you explain this result?

Conclusion:
1. When you use the terms heavier or lighter to compare different objects with the same volume (such as the two soda cans), what property of the objects are you actually comparing?

2. Would you expect the densities of various fruit juices in the same container to all be the same? Explain.

3. How can the concept of density be used to differentiate between a genuine diamond and an imitation diamond?

4. Explain why a tractor-trailer can be completely filled with one type of merchandise, such as butter, but only partially filled with a second type of material, such as steel.

5. The density of aluminum is 2.70 g/cm3.  What volume will 13.5 grams of aluminum occupy?

Lab report consists of the following sections.
1. Title

2. Introduction

3. Materials

4. Results (Data tables)

5. Observation/Data Analysis

6. Conclusions 
One lab report per student. 
