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Measurements and Density


Introduction:
	Density, a physical property of matter, is the relationship between mass and volume of matter.  Mass is a measurement of the amount of matter in a sample, while volume is a measurement of the space occupied by a sample of matter.
Measurements of mass are made on balances and different types of balances are used to meet different measurement requirements. .  An electronic balance is used when greater accuracy is required.  For maximum accuracy, an analytical balance is used.
Volume measurements are made in different ways depending upon the physical state of the sample being measured.  The volume of a liquid is commonly measured in a graduated cylinder.  The volume of a solid may be calculated from its dimensions, if the solid is regular and free of air space.  If, on the other hand, the solid is irregular of contains air space, its volume must be determined in another way, such as by water displacement.  The solid must be completely submerged in the water for this method to yield accurate result, and all the air bubbles adhering to the submerged solid must be dislodged.  This method is only useful for solids that are insoluble in water.


Purpose:
Students will obtain measurements and calculate densities for objects using mass and volume.


Equipment:					Materials:
50 mL or 100 mL graduated cylinder		Metal samples Al, Fe, Cu, Pb
Balance				            Cork stopper
Ruler						














Procedure:
1.  Obtain samples of different substances.  Be sure that the samples are clean and dry, and that you can distinguish between them.  Get the mass of each sample on a balance to the nearest 0.01 gram.  Record the masses.
1. Find the volume of each sample in one of the following ways:
1. Water displacement – Fill a 50 mL or 100 mL  graduated cylinder about ½ full with water.  Record the initial volume of water in the cylinder.  Tilt the cylinder and slide one the samples into the water, so that it does not break the cylinder.  Record the final volume of water containing the submerged sample.  Calculate the volume by subtracting the initial volume of water from the final volume of water.  Record the volume.
1. Direct measurement – Using a ruler  obtain the dimensions of the sample.  Using geometric formulas, calculate the volume of the sample.  Record the volume on the data table.
1.  Calculate the density for each of the samples.  Be sure to include the units in your calculations.  Record the densities on the data table.

Data Analysis:
	
	
	
	
	
	

	Mass (g)
	
	
	
	 
	

	Volume of water alone (mL)
	
	
	
	
	

	Volume of water + sample (mL)
	
	
	
	
	

	Volume of sample (mL)
	
	
	
	
	

	Density of substance
	
	
	
	
	




Calculations
 Show  the work for all you calculations of density
       Percent Error
 Find the accepted density of the materials you tested and calculate your percentage error for each
 






Conclusions:
   
   

1  Define density.

2. Why is density considered an intensive physical property instead of an extensive physical property ?

3.How could you estimate  the density of an irregular solid that is soluble ( dissolves ) in water?

4.Describe a procedure you would use to estimate the density of vegetable oil.





Lab Two – Unit 2.1
Measurements and Density

Description
Students perform a series of measurements for mass and volume.  The students will use a triple-beam balance for determining mass.  They will use direct measurement or water displacement to find volume.  They will use the measurement to calculate density.

Time Frame: 50 minutes (1 class period)

Materials: See student handout.  Measurements and Density.

Procedures: See student handout.  Measurements and Density.

Teacher Talk:  Stress to the students the precision and accuracy of measurements by practicing the use of significant figures and emphasize the precision of the instruments used to take measurements.  Check for accuracy by comparing student answers to accepted values (might need to run experiments).  Check for correct units.
Answers to conclusion: (1) density is a ratio of mass to volume; densities of different substances are different; (2) yes, all substances of the same material had identical densities.

Extensions:  Have students devise a way to find the density of liquids or of substances that are soluble in water.


