
Science in Motion	Name___________________________ Section _______

	Substance
	Density (g/cm3)

	Acrylic
	1.17-1.20

	Aluminum
	2.7

	Brass
	8.4-8.8

	Copper
	8.96

	Oak
	0.6-0.9

	Pine
	0.35-.64

	Polypropylene
	0.91-0.94

	PVC
	1.30-1.45

	Rosewood
	0.78-1.00

	Steel
	7.85

	Water
	1.0


DENSITY LAB

Density = mass/volume 
Volume = length x width x height


Activity 1
1. Using your knowledge of density and the known densities of various substances (provided in the chart above) predict which blocks will sink and which will float in water.  Record your predictions in Data Table 1.

2. Half fill a beaker with water.  Place each block in the container to test your predictions.   Record your observations in Data Table 1.


Data Table 1
	Density Block
	Prediction
(sink or float)
	Observation
(sink of float)

	Acrylic
	
	

	Aluminum
	
	

	Brass
	
	

	Copper
	
	

	Oak
	
	

	Pine
	
	

	Polypropylene
	
	

	PVC
	
	

	Rosewood
	
	

	Steel
	
	



Activity 2

1. Obtain a density block.  Weight the block to the nearest tenth of a gram on an electronic balance.  Record the mass in Data Table 2.

2. Measure the length, width, and height of the block in centimeters and record them in Data Table 2.  Then determine and record the volume of the block.  V=L x W x H

3. Determine and record the density of the block.  D = m/V

4. Repeat Steps 1-3 for 3 different cubes from activity 1. 

Data Table 2
	Substance
	Mass (g)
	L (cm)
	W (cm)
	H (cm)
	Volume (cm3)
	Density (g/cm3)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



5. What do you notice about the volume of each block?  Is that pattern the same for density for each different type of block?  _____________________________________________ ________________________________________________________________________ 
______________________________________________________________

6. Refer to the Density Chart on the previous page.  Does the density you calculated for each substance match the density listed in the chart?  If not, check your calculations. ________________________________________________________________________

Activity 3
1. Obtain 5 or 6 blocks of the same substance.   Record the type of substance in Data Table 3.
2. Measure the mass of each block to a tenth of a gram. Record mass in Data Table 3.
3. Measure the length, width, and height of block in centimeters and record in Data Table 3.
4. Calculate the volume of the block and record in Data Table 3.  
5. Using Excel or Google Sheets create a scatter plot for mass vs volume.  Mass (g) should be the y axis and Volume (cm3) should be the x axis.  
6. Add a linear regression trend line with an equation. The coefficient for x is the slope of the line. 
Data Table 3: Type of Substance
	
	Mass (g)
	L (cm)
	W (cm)
	H (cm)
	Volume (cm3)

	Block 1
	
	
	
	
	

	Block 2
	
	
	
	
	

	Block 3
	
	
	
	
	

	Block 4
	
	
	
	
	

	Block 5
	
	
	
	
	

	Block 6
	
	
	
	
	



7. Using information from your graph, determine the correct answer to each of the following questions.

A. As volume increases, mass (increases, decrease, remains the same). Circle one 
B. As volume decreases, mass (increases, decrease, remains the same). Circle one

C. The slope of the line is the coefficient before x in the linear equation on your graph.  What does the slope of the line on your graph represent? ________________


D. Compare the slop of the line to the density of the substance you measured.  Are the similar?  Why or why not? ______________________________________________
____________________________________________________________________

8. As the mass and volume of the same pure substance increases, the density of that substance (increase, decreases, stays the same).  Circle one 

Activity 4 — Measurement Challenge
1. Obtain a plastic block from your teacher. Record the block number and color of the sample.  Block Number: _____________   Color of Block: clear/opaque/white/grey/black
 (circle one)

2. Measure the dimensions (length, width, and height) of the block in centimeters. 
Length: __________ Width: __________ Height: __________ 

3. Calculate the volume of the block.  Volume: __________ 



4. [bookmark: _GoBack]Use the known density value and the volume calculated in question 3 to predict the mass of the plastic sample. The known density values for each different type of colored plastic are shown in the table below. The density equation can be rearranged to solve for mass.  Mass = Volume x Density 
Predicted Mass of Block: ______________ [image: ]

5. When the mass of the plastic block has been calculated and a prediction made, bring the block to the teacher. The teacher will measure the actual mass of the block using a laboratory balance. 
Actual Mass Measurement: ____________   Teacher Initials: _________ 

6. Determine the accuracy of the mass calculation by comparing the predicted (calculated) mass with the actual (measured) mass. Calculate the percent error (or difference) in the mass calculation using the equation below. 

[image: ]

Percent Error ______________________
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