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Experiment 2:  Calculating Volume and Density

Background: 

Volume is a measure of how much space an object occupies.  To determine the volume of a regularly shaped object (square, rectangle, etc.), you would need to measure the length, width, and height, ultimately multiplying the 3 measurements together.  In the metric system, the volume of a solid object is expressed in cubic meters (m3) or cubic centimeters (cm3).  Liquid volumes are measured in milliliters (mL) or liters (L).  

Density is a measure of the amount of matter (MASS) that occupies a particular space (VOLUME).  It is calculated by dividing the mass of an object by its volume.  

Materials:

Balance, 10 pennies, large wooden block, small (colored) wooden block, 2 golf balls, overflow cup, water, beaker, ruler, calculator, and lab handout.  

Procedures:

Part I:  Wooden Blocks

1. Mass each of the wooden blocks.  Record your answers (units are in grams).   

2. Using your ruler, measure the length, width, and height for the wooden blocks.  Record your answers (units will be centimeters).  

3. Multiply the l,w,and h together to get the volume for each block.  Record.  

	Measurement
	Small (colored) block
	Large block

	Mass (grams)
	
	

	Length
	
	

	Width
	
	

	Height
	
	

	Volume (LxWxH)
	
	

	Density (Mass / Volume )
	
	


Part II:  Pennies

1. Mass the pennies together.  Do them all together, not one at a time!!!   Record (units are in grams). 

2.  To determine the volume of the pennies, fill a graduated cylinder approximately to the 50 mL line.  Write down the exact volume.  GENTLY (this is not a slam dunk contest), place the pennies into the water.  Allow the water to settle and record the new volume.  

3. To determine the volume of the pennies, subtract the beginning volume from the end volume.  In other words…. Penny volume=final water height -  beginning water height.  Record.   

4. To calculate the density of the pennies, divide the mass by the volume (D=m/v).  Record your answers.  

	Mass of 10 pennies  (grams)
	

	Beginning water height  (mL)
	

	End water height  (mL)
	

	Volume of pennies (End minus beginning)
	

	Density of pennies (D=M/V)
	


Part III:  Golf Balls

1. Mass each golf ball.  Record.  

2. Fill the overflow cup as shown by your teacher.  Drop the golf ball that does NOT say “Floater” into the overflow cup.  Allow the water to overflow into the beaker.  When the water stops flowing, pour the water from the beaker into the graduated cylinder and record this volume.  This is the volume of both golf balls since they are the same size.  Write this volume down in both places on the table.  

3. To calculate the density of each golf ball, divide the mass by the volume.  Record.   

	
	Golf Ball
	Floater Golf Ball

	Mass of golf ball (grams)
	
	

	Volume of golf ball (same for both)
	
	

	Density  (D=M/V)
	
	


Conclusion:

1. The density of copper is 8.9 g/cm3.  Explain why the density of your pennies did not equal this value.  

2. Both golf balls have the same volume but different masses.  What could explain why the masses are different?

3. Discuss any sources of error in your experiment (did you do anything or did anything happen while you were doing this activity that might have changed your results)?

4. In this experiment, you explored 3 different ways to calculate volume and density.  Which was the easiest for you?  Explain.  

5. Which was the most challenging?  Why?

