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Period _____
Black Box Activity

Background:  
Even though scientists were unable to see an atom directly, they were able to collect much evidence and develop theories about its internal structure.  The results of aiming moving particles at the atoms helped scientists develop many of these theories.

Purpose:  
In this activity you will develop an idea about the location and size of a hidden object with a rolling marble.

Material:  
Black box labeled A, B, or C, D.  (Do not open the box)                              Choices

[image: image1]
Procedure:

1. Write the letter of the box in each square.
2. Tilt the box from side to side to determine the size and shape of the object inside the box with the marble.

3. Draw the shape and size of the object in the box below. (see choices above)
Questions:
1. Describe three ways that this activity is similar to Thomson’s Cathode-Ray Tube Experiment?
1. The moving marble is like the moving __________________ in the cathode-ray tube.

2. The shape in the box affects the motion of the marble like the _________________ affected the motion of the ___________________.

3. You could not see inside the box just like Thomson could not see _________________.

2. Thomson discovered that the atom is made of small particles.  He called the particles corpuscles.  We now call these _______________ charged particles _________________.

3. Describe three ways that this activity differs from Rutherford’s Gold Foil Experiment?

1. The moving marble is like the __________________________________________.
2. The shape in the box affects the motion of the marble like the __________________ __________________________________________.

3. You could not see inside the box just like Rutherford _________________________.
4. Because the foil only deflected a few particles, Rutherford proposed that the nucleus was _________, ___________, and  ___________________________________.

5. He calculated that the diameter of a nucleus is ______________________________ times smaller than the diameter of the ______________________________.

6. Because most of the particles passed straight through the foil, Rutherford proposed the atom is mostly ______________________.

7. Rutherford suspected that the electrons traveled at some _____________ from the ____________.
Summary: How can moving particles help you understand the structure of the atom without being able to see inside an atom?
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