Lab #1 - Density Determination


Density is the amount of matter in a given space.  Therefore, to calculate density, one must find the mass of an object and divide it by that object's volume.

D = M / V


The units for mass are usually recorded in grams, and the units for volume are usually recorded in either mL or cm3.  (mL and cm3 are considered the same unit and are equal).  Hence the units for density are usually recorded in grams/mL or grams/cm3 for most solids and liquids.  Determining mass requires the use of a balance.  In this lab, a digital balance can measure to 0.01 grams.  However, the last digit on the balance may fluctuate.  Since the last number of a significant figure can be estimated, one can use a digital balance to mass to the 2nd decimal place (0.01 grams) with reasonable accuracy. 


Volume can be determined either by displacement of water (in mL) or by calculation of dimensions.  For example, the calculation for the volume of a rectangular solid can be calculated using the formula:
V = l x w x h

The volume of a cylinder can be calculated using the formula:
V = r2h

A 10-mL graduated cylinder can measure exactly to the nearest 0.1 mL; however, one can use a 10-mL graduated cylinder to measure to the 2nd decimal place (0.01 mL) using significant figures with reasonable accuracy.  


A 100-mL graduated cylinder can only measure exactly to the nearest 1 mL; however, one can use a 100-mL graduated cylinder to measure to the 1st decimal place (0.1 mL) using significant figures with reasonable accuracy.  


A ruler can measure exactly to the nearest 0.1 cm; however, one can use a ruler to measure to the 2nd decimal place (0.01 cm) using significant figures with reasonable accuracy. 

You will be expected to use your skills to determine mass, length, width, height and radius of various objects where appropriate.  You will also need to calculate the volume and density of these objects. 

Objective  

Learn and practice techniques for determining the volume and density of substances.  How is density calculated in a lab?  Determine which type of density calculation is more accurate: using water displacement with a100-mL graduate cylinder, or using a ruler to calculate volume from dimensions.
Safety


Always wear safety glasses or goggles when working in the lab.  

Materials

digital balance

ruler 


10 mL graduated cylinder 
100 mL graduated cylinder
wooden solid  

plastic cylinder 
glass rod 


250 mL beaker

Procedure 



Using the materials given, measure the mass and appropriate dimensions of each of the three objects on your tray.  Then calculate the volume and density of each of the objects.  The plastic cylinder's volume can be calculated  in two different ways; water displacement and dimensional calculation.  You will therefore do both in this lab and then calculate two densities for the plastic rod.  Note that the glass rod is too small to measure using a ruler, so you will have to calculate its volume by water displacement only.  Make sure to use the correct number of significant figures in each of your measurements and in your calculations.  Also record the # of your wooden block in your observations.  A data table has been provided for this lab.  Make sure to keep accurate records.  You will be required to write up a full procedure for this lab.
Observations

Write down all observations related to this lab.  Include the unknown # on your wooden block and accurate descriptions of all three objects that were measured.
Data -
Density Data
	Object
	Mass (grams)
	Length (cm)
	Width (cm)
	Height (cm)
	Radius (cm)
	Calculated Volume (cm3)
	Measured Volume  (mL)

	Wooden block
	
	
	
	
	
	
	

	Plastic cylinder
	
	
	
	
	
	
	

	Glass rod
	
	
	
	
	
	
	


	Object
	“Measured -Volume” Density         (grams/mL)
	“Calculated - Volume” Density (grams/cm3)

	Wooden block
	
	

	Plastic cylinder
	
	

	Glass rod
	
	


Calculations


Show ALL volume and density calculations for each object in this lab.  Make sure you work is clearly labeled.  Do a RAD for your two density calculations of your plastic cylinder.  Discuss the precision of the two different types of density calculations for this object.
Additional Discussion Questions

1.  How can one determine if a solid object would float or sink in water based on its density?

2.  Of the two methods used to calculate density for the cylinder, which do you believe is more

accurate?  Why?

3.  If the density of a 30.0 gram object is 8.93 g/mL, what would be the density of the same

object if it were cut in half?  Why?
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