TI-Navigator Activity/Brian Hanna

Density Activity

Question for Investigation:

How does the mass of an object vary with its volume?
Materials:

TI-Navigator Classroom System


Enough Aluminum or other metal slugs to provide for your class

Graduated cylinders; students will partially fill with water 
Digital or other type of scales

Set Up:  Teacher preparation
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a.
Launch TI-Navigator and Activity Center
b.   Have enough metal samples (preferably of differing sizes) and cylinders for the students to work in groups of 2 or 3.
Teacher Preparation – Interactive Activity

a.
Introduce the topic of density, possibly by demonstrating in a water filled tub objects which do and do not float; blocks of wood (try oak or alder or whatever is easy to get), lignum vitae (also known as iron wood, which does not float!), empty and full soda cans with both regular and diet, regular and dry ice, solid and hollow pieces of metal.
b.
Each tested item can be set as a quick poll question, asking if students think it will float or not.

In addition you can use the following questions.  I recommend opening this document and using copy and paste to save typing time:

1.
Does the material alone determine whether or not the object floats?

2.
Which floating item surprised you the most/least?

3.
Which sinking item surprised you the most/least?
c.
Introduce the lab activity to the students and have them gather lab supplies and get started.  The basic outline of steps is:
1.
Use water displacement method and the partially filled graduated cylinder to determine the volume of their metal sample and record this value.

2.
Using a set of scales, measure the mass of the metal and record this value. 
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  d.
 While students are taking measurements, open the Density1.act Activity File.
  e.   Start the Activity and send the form to the students. 

f. Students should fill the form and send it back with their data.  The data will be saved into Lists 1 and 2.
g. Configure the plots and show the graph and list simultaneously.  If desired, you may send the lists back to the students and have them perform a linear regression to determine the equation of the line.  Another option is to simply have the students guess an equation for the line.  If the second option is chosen, stop the activity and reconfigure for equations, allowing each group of students to contribute a single equation.
h. Discuss with the class the meaning of the slope of the line and its relationship to the density of the chosen metal. 
Enrichment and extensions:

a. Provide different metals for the student to work with; copper, iron, brass, etc.
b. Have students work with partially submerged objects and volume-displacement tubs to discover Archimedes principle.
