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Density Lab
Problem:  How can you find the densities of irregular objects and liquids?

Background:  Density is a physical property of a substance and is often used to identify what the substance is.  Density is the ratio of the mass of a substance to its volume.  Density can be computed by using the following equation:




Density  = __Mass__




        Volume

In this lab, you will measure the mass of substances using a balance.  You will then measure the volume of the same substances using water displacement.  Then, using the mass and volume, you will calculate the densities.

You will also examine the amount of error that your data contains.  One of the easiest ways is to calculate percent error using the following formula. 

Percent Error = |Experimental Value – Theoretical Value|  x 100%



              Theoretical Value
Procedure

Measuring solids – Part A

1. Find the mass of object #1.  Record this mass.

2. Fill a 100 mL graduated cylinder about half full with water.  Read and record this volume.

3. Place the object into the graduated cylinder.  Make sure that it is completely submerged. 

4. Read and record the exact volume.

5. Calculate the volume of the object.
Measuring liquids – Part B

6. Find the mass of a clean, dry 50 mL beaker.  Record this mass.

7. Using a 10mL graduated cylinder, measure out exactly 10 mL of liquid #1 and place it in the beaker.  Record this volume.

8. Find and record the mass of the beaker and liquid.

9. Calculate and record the mass of the liquid.

10. Repeat steps 6-10 for liquid #2.
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Data (Remember to include units.)

Part A – Metal cylinder
	Mass of object
	

	Initial volume in graduated cylinder
	

	Final volume in graduated cylinder
	

	Volume of object
	


Part B – Liquids

	
	Liquid #1:  ___________
	Liquid #2:  ___________

	Mass of empty beaker
	
	

	Mass of beaker + liquid
	
	

	Mass of liquid
	
	

	Volume of liquid
	
	


Calculations (You must show ALL work.)

1. Calculate the density of each of the four substances.
OBJECT #1: (using graduated cylinder)

LIQUID #1:


LIQUID #2:


2. See your teacher for the accepted densities for the substances you measured.  Calculate the percent error for all four substances.


OBJECT #1: (using graduated cylinder)


LIQUID #1:


LIQUID #2:

Analysis

1. In 2-3 sentences, in your own words explain how you found the volume of the metal cylinder.
2. You cannot directly measure the mass of a liquid.  Explain how you determined the mass of the liquids in this lab indirectly. (Reflect on the procedure.)
3. Explain TWO possible sources of error in your procedure. Where could you have made a mistake?
