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Teaching and Learning University


Rocks Matter!                                         Investigation 7

	SUBJECT:  Science Grade 8



	CONTENT STANDARD:  

7.0  The student knows that cycles exist in the earth systems.



	PERFORMANCE STANDARDS:

7.3 analyze and predict the sequence of events in the lunar and rock cycles which 

       includes identifying phases of the lunar cycle and illustrating processes of rock cycle.

        

	MATERIALS ( based # of students/group)

TI-73 graphing calculator


2 beakers (250 ml)

2 graduated cylinders (100 ml
)

Triple Beam Balance

Water
(100 ml)







7 Assorted Rock Samples ( Pumice, Basalt, Granite, Sandstone, Feldspar, Marble, Limestone)



	Safety Concerns:

Safety goggles




INTRODUCTION: 

Density is a physical property that relates mass to volume.  The density of the substance is the mass per unit volume.   

To get the volume of an object, you must multiply length, height and width ( V= L X W X h) . However, a rock has an irregular shape. Therefore measuring by standard means is not possible. Below is an activity that will allow you to measure the volume of an irregular object, such as rock.

In this activity, you will measure the mass and volume of irregular objects.  By graphing the mass vs. the volume, you will explore and compare the densities of various liquids.  

Zero your balance.  Be sure to place the graduated cylinder to be weighed in on the balance pan.

PROCEDURE:

1. Measure the mass of the empty graduated cylinder.

2. Record the volume and mass in the data table.

3. Fill the beaker with 100 ml of water.

4. Measure the mass of the beaker with water.

5. Record the volume and mass in the data table.

6. Choose a rock sample and gently place it into the beaker.

7. Record the volume and mass after each addition of 100 ml of water until you reach 250 ml of volume.

8. Repeat steps 4-6 for each rock sample

DATA RECORDING:

	Rock
	Mass of Rock (g)
	Total  Mass of Rock, H2O, Beaker (g)
	 Volume of Rock (ml)
	Total Volume (ml)
	Density

(g/ml)

	Empty
	
	
	
	
	

	Basalt
	
	
	
	
	

	Sandstone
	
	
	
	
	

	Granite
	
	
	
	
	

	Limestone
	
	
	
	
	

	Feldspar
	
	
	
	
	

	Marble
	
	
	
	
	

	Pumice
	
	
	
	
	


	 Entering the data into the TI-73:

1.  Turn on the calculator.

2.  Press (. 

3.  Use ( ( to position cursor on the upper left position in the 1st column. Clear off all lists by pressing (.

4.  Key in the names for each list by pressing (( from the list header. Name all 6 lists. 

5.  Enter the data from the Data Table. Make sure you used quotes  for the first entry in the Rock Name column to make it categorical.

6.  After entering all data, press  ( (. 

7.  Set up your plot by Pressing ( (.

b.  Press ( on Plot1 and turn Plot1 ON. Enter Plot1 as shown below. 
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8.  Set up the ( to fit the data.

a.  The x-axis will contain your Density data.


      Enter an appropriate range for this data.


      Lowest (x min)_________    Highest (x max)________


      Increments (x scl)________

b.  When finished, press ( to see the graph. Press ( to explore the data. Report the graph.

9.   Now set up your plot by Pressing ( (.

c.  Press ( on Plot1 and turn Plot1 ON. 


Enter Plot1 as shown below. 
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10.  Press ( and make sure all functions are clear or turned off.

11.  Press (
12.  Press ( and explore the data and sketch your results.
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ANALYSIS:

1. What is the mass of each rock?  __________

2. What is the total mass of basalt? _________

3. Which rock has the greatest mass? 

4. Which rock has the greatest volume?

5. Which rock has the greater density for a specific amount of volume?

6. What is the relationship between the mass of the rock and the rock's  volume?

7. On your graph, how would you describe the shape of  your data for mass and volume?  

8.   Press (. 

a. What is the y value when x = 0? (Mathematicians refer to this point as the                                                                           y‑intercept.)

b. What data point does this refer to in your table?

c. What physical representation does this point have in your experiment?

CONCLUSION:

Based upon the class results, make a prediction about what a column of all the substances would look like if we put all of the rock samples in a 500 ml graduated cylinder.   Write your prediction in complete sentences and illustrate it in the cylinder below.  Explain your reasoning for your prediction.




If your teacher has not demonstrated this, test your prediction.  Did you have them in the right order?

Using what you have learned about the densities of solids, explain either how lava lamps work or why Italian dressing must be shaken up before using.

Extensions:

Part A:  Each substance has its own characteristic density.  Using the definition of density, mass (grams) per unit volume (ml), scientists are able to determine a unique value for a given substance.  This value can be evaluated by the following formula:   

Density = mass/ volume.  

Since 1 ml of water has a mass of 1 g, the density of water is 1 g/ml.  Therefore water is often used as a substance of reference.  We compare the densities of all substances relative to water.

1.  Determine the density of water in your experiment.  If your value was different than the accepted value for the density of water, explain why.

2.  Determine the density of sandstone.

3.  Below is a density chart of various solids.  If your teacher gave you a mystery substance from this list, describe the procedure and calculations you would use to determine its identity.

Solids

Density (g/ml)
Wood

Aluminum

Chalk

Conglomerate

Sand

Paper

DwD INSTRUCTOR NOTES  1.80

TEACHER LEARNING GOALS AND OBJECTIVES:

· to identify and understand student misconceptions and preconceptions about density

· to correlate the idea of density to slope

· to encourage utilization of multiple representations of data (graphing, tables, diagrams, written)

· to become familiar with the use of Lists, StatPlot, Window on the graphing calculator

· to apply slope and y-intercept to physical representations

BACKGROUND INFORMATION AND CONTENT PREPARATION:

Math Concepts





Science Process Skills

· slope






(     measurement

· y-intercept






(     predicting

· interpolation





(     communicating

· extrapolation

· dependent/independent variable

Science Concepts

· density

· experimental error

TECHNOLOGY PITFALLS:

By now the participant’s calculator memories may be filling up. Watch for this as we collect data, and load programs.

Ensure students understand how to clear lists and the ( editor.

ALTERNATIVE SETUPS AND PROCEDURES:

Use only 5 ml jumps up to 50 ml.

Colorless Rubbing Alcohol can be substituted for Yellow Vegetable Oil.  Colorless Glycerin can be substituted for Dark Corn Syrup.  

FACILITATION STRATEGIES FOR INTEGRATION:

· approach this as an exploration, not as a verification or demonstration

· launch this activity with a class discussion about their predictions when various liquids are combined

· close the activity with a teacher demonstration of combining the liquids in different order to show miscible and immiscible properties

· determine class average for the density of water/discuss experimental error

· connect the value of the slope of the line to the quantitative density of the substance

· the average mass increment for every 10 ml

· average of the ratios (mass to volume)

· finding lines of regression

· Explore units as they relate to the values in the linear equation: 
y=ax+b becomes Mass (g) = Density (g/ml) * Volume (ml) + Mass (g).

ASSESSMENT ISSUES:

Given a graph with 3-4 lines representing substances, have students determine which substance is the most dense versus which substance is the least dense.  Ask students to describe what information they used to make those decisions (the steepness of the graph).  Give students the density of four substances and ask them to draw the graphs on the same axes.

Use the table in Going Further to have students to identify an unknown substance.

DEBRIEFING QUESTIONS:

1. Before the activity begins, identify student misconceptions about density.  How does this activity help to alleviate these misconceptions?

2. How could this experiment be modified to determine the density of solids?

3. Traditionally density was evaluated by determining the mass of a given volume of a substance and calculating the density.  What was the value of taking several measurements at equal increments?  

REFERENCES:

Sarquis, Mickey and Jerry.  (1991).  Fun With Chemistry: A Guidebook of K-12 Activities from the Institute for Chemical Education, Vol. 1.  Madison, Wisconsin: Institute for Chemical Education.
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