Name _____________________                                          DENSITY LAB

Take a look at the two boxes below. Each box has the same volume. If each ball has the same mass, which box would weigh more? Why? 


The box that has more balls has more mass per unit of volume. This property of matter is called density. The density of a material helps to distinguish it from other materials. Since mass is usually expressed in grams and volume in cubic centimeters, density is expressed in grams/cubic centimeter. 




We can calculate density using the formula found on the cover of ESRT)
Density= Mass/Volume

PART 1:  Calculating the Density of a regularly shaped object
1. You will be given six pieces of wood, and one piece of metal.  Three pieces of wood are pine, and three pieces are oak.  There will be different sizes of each.
2. Measure the 3 sides of each piece (in centimeters!) and record in the data table.  Measure to the nearest tenth of a centimeter (and remember that exactly 7 cm is “7.0 cm” to the nearest tenth!)
3. Determine the volume of each piece by using the mathematical formula for volume.  Round to the tenths place.
4. Determine the mass of each block by using the electronic balance.  Record in the data table to the tenths place.
5. Determine the density of each block by using the formula for density (see ESRT cover.)  Round to the nearest tenth and record in the data table.

6. Plot the mass and volume for each block of wood on a graph.  One line is for pine, the other for oak.  PLEASE NOTE YOU WILL NOT BE GRAPHING THE PIECE OF METAL!
7. Draw a line on the graph that represents where water would be.  Please note that you will have a triple line graph at the end.  Water has a density of 1 g/ml or 1 g/ cm3.[image: image1.emf]
[image: image2.emf]

= oak

= pine

                                                                   = water

DATA TABLE: Measurements of wood and metal
	Block #
	Wood type
	Mass (g)
	Side1

(cm)
	Side 2 (cm)
	Side 3 (cm)
	Volume (cm3)
	Density of Block (g/cm3)

	1


	Pine
	
	
	
	
	
	

	2


	Pine
	
	
	
	
	
	

	3


	Pine
	
	
	
	
	
	

	4


	Oak
	
	
	
	
	
	

	5


	Oak
	
	
	
	
	
	

	6


	Oak
	
	
	
	
	
	

	7


	Iron
	
	
	
	
	
	


QUESTIONS:

1. What do you notice about the density of the different size blocks of pine?_________________________________________________________________________

What do you notice about the density of different size blocks of oak?

_______________________________________________________________________________

What effect does the size of an object have on that object’s density?

            _______________________________________________________________________________
2. If you have a block of oak and a block of pine that are exactly the same size (same volume) which one will be heavier? Explain why ______________________________________________________________________________________________________________________________________________________________
Part 2:    Percent Deviation (Percent Error)

1.  Calculate the mean (average) density (with units) of the three pieces pine_________  This is your experimental value for pine

2.  Calculate the mean (average) density (with units) of the three pieces of oak______________    This is your experimental value for oak
The accepted value for the density of pine is 0.4  g/cm3
The accepted value for the density of oak is 0.8 g/cm3
Use the following formula to calculate how much percent deviation or error for your average density of pine and oak?
Difference from accepted value and your experimental value

                                   accepted value                                                             X 100 %
PINE

	1.  Write the equation used to determine percent deviation


	

	2. Substitute the data into the equation with proper units 


	

	3.  Solve the equation with the proper units (%)


	


OAK

	1.  Write the equation used to determine percent deviation


	

	2. Substitute the data into the equation with proper units 


	

	3.  Solve the equation with the proper units (%)


	


Part 3

1.  Calculate the density of the 5 samples of the mineral galena and place the value in the density column below.

2.  Determine how much mass a sample of galena would have if its volume was 75.0 cm³.

3.  Determine how much volume a sample of galena would have it its mass was 300 g.

4.  Describe the relationship between mass and volume. ______________________________

_____________________________________________________________________________________

5.  How does the density of Sample 2 compare to that of Sample 4?____________________

6.  How did the density of the largest sample (5) compare to the smallest sample (1)?

_____________________________________________________________________________________

7.  The graph below shows the relationship between mass and volume for three samples, A, B, and C, of a given material.


What is the density of this material?

A) 10.0 g/cm3              B) 5.0 g/cm3                     C) 1.0 g/cm3                 D) 20.0 g/cm3
Part 4 
1.   Fill a plastic container with water halfway and no more.

2 Place a piece of pine, a piece of oak, and a piece of iron into the water in your plastic container.

     3.  Follow the guided questions below.

QUESTIONS

1.  What happens when you placed the 3 blocks in the water?  Write your observations. _____________________________________________________________________________________
2.  What is the density of water?______________________________________________________
3.  Using the data from the lab, what must the density value of an object be if it will float in water? ___________________________________________________________________________
What must the density value be if the object sinks in water?____________________________
What might the density be if the object remains suspended in the middle of the water?______________________________________________________________________________
4.  Both the pine and oak should be floating in the water.  However, they are not floating at equal levels in the water.  Carefully observe and describe the differences between the two in terms of their placement in the water:

__________________________________________________________________________________________________________________________________________________________________________ 

5.  Draw a picture of the 3 blocks as seen from side view in the container.  If the block floats, make sure you draw the fraction above water and the fraction below water carefully!  Label each block
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6.  Using the data from the lab, what is the relationship between the density of a FLOATING object and its position in the water?

__________________________________________________________________________________________________________________________________________________________________________
Mass (g)





Volume (cm3)





Title





Key


























