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Discussion

Experiments like those of Roentgen, Becquerel, and Rutherford illustrate that indirect evidence may be essential for exploring properties of an object that cannot be seen or touched.  Rutherford proposed a fundamental atomic model that remains useful even today by using indirect evidence.  In doing so he developed an ingenious, indirect way to look at atoms.  

Purpose

In this activity the student will try to identify objects in sealed boxes.  In many ways this activity resembles the work of former scientists in determining the nature of the atom -- a more fundamental "sealed box."


Materials

2 sealed cardboard boxes


Procedure

Obtain two sealed boxes with different identifying letters.  Each box contains THREE objects, different from each other and from those in any other box

1.	Make a neat data table.  Include six columns for the letter of the box, the size, general shape, material, identity, and a sketch of each object in the box. 

2.	Record the letter of the boxes provided in the data table.

3.	Gently shake, rotate, or manipulate one of the boxes.  From the observations that are made, try to determine the size of each object, its general shape, and the material from which it is made.  Record all observations in the data table. Designate the objects in each box as 1, 2, and 3.

5.	Repeat the process for the second sealed box.

6.	Compare observations and ideas about the three objects in each box with those made by other teams.  What conclusions can be reached?  Make a hypothesis as to the identity of each object.

7.	Repeat steps 2 and 3 with the second box.

8.	Make a final decision about all the objects in the boxes used.  Identify each object by name and a sketch.


Questions

Answer as complete sentences below or on a separate sheet of paper or as directed by your instructor.

1.	Which of the five senses could be used to collect data in this experiment?  Explain.






2.	In what ways does this activity resemble efforts of scientists in exploring atomic and molecular structure?






3.	Name three theories about the nature of the universe that are based primarily on indirect evidence.






4.	There are two eggs in a refrigerator, one is raw and the other is hard boiled, but it isn’t known which is which.  After spinning both eggs, one spins easily, the second one comes to rest after a few rotations.

a) Suggest a model that will account for the different behavior of the two eggs.





b)	On the basis of this model, what would be the prediction about how the eggs would spin after they both were boiled for 10 minutes?





c)	Discuss in detail how to test the model developed in part b.
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