
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChemIntroB
Title: Density
Purpose: 

To practice a method for determining density
To determine the mass of copper beads using volume measurements

To practice graphing data about mass, volume, and denisty
Materials:

	copper beads 
water
	graduated cylinder


Procedure: 
Density of Copper Beads
1. Add 5.00 mL water to the graduated cylinder
2. Carefully record the volume to the 2nd decimal place, reading the bottom of the meniscus

3. Add 10 copper beads to the graduated cylinder

4. Record the new volume, reading from the bottom of the meniscus, in Data Table 1, below

5. Repeat steps 3 & 4  until you have used 100 copper beads
6. Calculate the change in volume for each addition of copper beads

7. Determine the average mass of 1 copper bead, using 8.96 g/mL as the density of copper

Graphing Density

1. Use the information in Data Table 2 construct a multi-line graph
2. Determine the density of each liquid from the slope of the graph

3. Use the information in Data Table 3 construct a multi-line graph

4. Determine the density of each solid from the slope of the graph
You may use Create-a Graph, (http://nces.ed.gov/nceskids/createagraph/ , GraphPad http://antoine.frostburg.edu/cgi-bin/senese/graphpad.cgi , or Excel to construct the graphs
Results: 

	Data Table 1: Melting Points of Several Substances 

	# Copper Beads
	Starting Volume

(mL)
	New Volume
(mL)
	Volume of Beads

(mL)
	Density

(g/mL)
	Total Mass

(g)
	Mass of 1 Bead
(g)
	Percent Error
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	10
	5.00 mL
	
	
	8.96
	
	
	

	20
	
	
	
	8.96
	
	
	

	30
	
	
	
	8.96
	
	
	

	40
	
	
	
	8.96
	
	
	

	50
	
	
	
	8.96
	
	
	

	60
	
	
	
	8.96
	
	
	

	70
	
	
	
	8.96
	
	
	

	80
	
	
	
	8.96
	
	
	

	90
	
	
	
	8.96
	
	
	

	100
	
	
	
	8.96
	
	
	

	Average mass of 1 bead (O)(
	
	

	To calculate volume of beads, subtract: Starting Volume – New Volume = Volume of Beads
To calculate total mass, use density formula: D = m/V

To calculate mass of 1 bead, divide total mass by number of beads
For percent error: Actual mass of 1 copper bead, 4.5 mm in diameter = 1.85 g (A)


	Data Table 2: Mass and Volume of Several Metals

	Volume (cm3)
	Mass of Solid (g)

	
	Antimony
	Aluminum
	Arsenic
	Selenium
	Silver

	5
	33.00 g
	13.00 g
	29.00 g
	24.00 g
	52.00

	10
	66.00 g
	28.00 g
	58.00 g
	49.00 g
	106.00

	15
	100.00 g
	41.00 g
	84.00 g
	75.00 g
	160.00

	20
	135.00 g
	53.00 g
	115.00 g
	95.00 g
	212.00

	25
	170.00 g
	68.00 g
	145.00 g
	120.00 g
	253.00

	Density
	
	
	
	
	

	*Actual Density
	
	
	
	
	

	Percent Error
	
	
	
	
	

	*Use your textbook or online resources to find the actual density of the liquids and solids and determine your percent error


Paste your graph here

	Data Table 3: Mass and Volume of Several Liquids

	Volume
(mL)
	Mass of Liquid (g)

	
	Water
	Rubbing Alcohol
	Silicone Oil

	5
	4.9
	4.0
	4.5

	10
	10.1
	7.8
	8.9

	15
	15.0
	11.9
	13.4

	20
	19.9
	15.7
	17.9

	25
	25.1
	19.8
	22.4

	Density
	
	
	

	*Actual Density
	
	
	

	Percent Error
	
	
	

	*Use your textbook or online resources to find the actual density of the liquids and solids and determine your percent error


Paste your graph here

Discussion:

Summarize what you did and describe your results making specific reference to your data. Comment on the relation between mass and volume. Comment on your accuracy. Indicate sources of error. Suggest improvements in the experimental design.

Conclusion:  State the mass of 1 copper bead ± percent error
Reflection: Personal commentary about what you learned from the lab activity
____________________________________________________________________________________


AP Chemistry
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