Name ______________________________________ Date _______________ Period ______

Density Lab										Chemistry

Objectives
1. Determine the mass, volume and density of two metal cylinders.
2. Measure the experimental volume of a solid using two different methods.
3. Compare the reliability and accuracy of the two methods used to determine volume.

Introduction
The density of a substance is the mass in grams of the substance per unit volume.  To determine the density of a substance, the mass and volume of the substance must by known.  The formula for density is:

Mass
Volume
				D  = 


Mass is obtained by massing the substance on a metric balance. The metric units that express mass are kilograms (kg) and grams (g).  Volume is expressed in liters (L), milliliters (mL), or cubic centimeters (cm3 or cc).  Remember that 1 mL = 1 cm3 = 1 cc. 

Volume can be experimentally measured by using several methods:
	1. If the substance is a liquid, its volume can be measured by using a graduated cylinder. Liquid 			volume is usually expressed in mL or L.
	2. The volume of a solid can be determined by water displacement or by linear measurement.
To measure volume by water displacement, measure a given volume of water in a graduated cylinder, then place the solid in the measured amount of water and read the final volume. To obtain the volume of the solid, subtract the initial volume of water from the final volume reading. 

To measure the volume of a solid directly by using linear measurements, you must first consider the geometry of the solid. Below are some examples of determining volume for specific objects. The volume is expressed in some cubic unit.

	Cylinder  V = π r2 h		Rectangle   V = l × w × h		Square  V = s3

Safety Notice:  Eating or drinking is not permitted during labs! 

Materials
metal cylinders (2)		graduated cylinder		metric ruler		balance

Methods
1. Obtain two different metal samples (dark and light).  Make sure the samples are dry.
2. Mass each metal sample on a balance to the nearest 0.01 gram.  Record on line #1.
3. Measure the volume of each metal cylinder by displacement:
	a. Clean and dry the graduated cylinder.
	b. Add 50mL of tap water to the graduated cylinder and record the amount on line #2.
	c. Tilt the cylinder and slide one of the metal samples down the side of the cylinder
	d. Record the final volume of water with the submerged metal sample (line #3).
e. Subtract the final volume (line #3) from the initial volume (line #2) for the change in volume
(line #4). 
4. Determine the volume of each metal cylinder by calculation:
	a. Dry the same two metal samples.
	b. Using a metric ruler, measure the diameter each metal cylinder (line #5).  
	c. Calculate the radius by dividing the diameter by two (line #6). 
	d. Using a metric ruler, measure the height of each of the metal cylinders (line #7).
e. Calculate the volume by multiplying these terms:
		 π (3.1416) times radius squared (line #6)2 times height (line #7).
5. Calculate and record the density by displacement (line #9) and by calculation (line #10). 

Results
Table 1 Determining Density

Dimension
Dark Metal         units
Light Metal          units
1. Mass of metal cylinder

               g
               g
2. Initial volume of H2O

mL
mL
3. Final volume of H2O

mL
mL
4. Change in volume
           (#3 - #2)


5. Diameter of metal cylinder

cm
cm
6. Radius of metal cylinder                          (#5 ÷ 2)


7. Height of metal cylinder

cm
cm
8. Calculated volume  
            (π x [#6] 2 x #7)  


9. Density by displacement
              (#1 ÷ #4)


10.  Density by calculation
              (#1 ÷ #8)



Questions
1. Use your laptop and the density table below, to identify your metal samples.
Table 2 Density Values
Substance	
Density (g/cm3)
Substance	
Density (g/cm3)
Aluminum
2.70
Magnesium
1.7
Antimony
6.68
Nickel
8.90
Arsenic
3.54
Platinum
21.4
Beryllium
1.85
Silver
10.5
Bismuth
9.80
Stainless steel
7.75
Brass
8.40
Tin
7.3
Copper
8.90
Zinc
7.1
Cadmium
8.64
Uranium
18.7
Gold
19.3
Cork
0.2
Iron           
7.8
Ice
0.92
Lead
11.3
Pine
0.6

Dark Metal = _________________________   Light Metal = ___________________________

2. Did displacement (line 9) or calculation (line 10) produce a more accurate density?  Why?

_____________________________________________________________________________

_____________________________________________________________________________

3. Which method of determining volume is easier- displacement or calculation?  Why?

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

4. How can density be used to identify an unknown substance?

_____________________________________________________________________________

_____________________________________________________________________________

5. Calculate the percent error for each metal cylinder.
								Dark Metal = __________________
	     (Accepted value - experimental value)
% error = ----------------------------------------------- X 100
		(Accepted value)				Light Metal =__________________

