Atomic Target Practice

Objective:

The purpose of this activity is to discover by indirect means the size and shape of an unknown object, which is hidden underneath the middle of a large board.  By tracing the path the marble takes after striking the unknown target from a variety of angles, it should be possible to estimate the general size and shape of the unknown target.

Pre-lab Questions

1. The key skills in this activity are the ability to make careful observation and to draw reasonable hypotheses.  Assume that the marble strikes following sides of a possible target.  Sketch the path the marble might be expected to take in each case.


[image: image1]
2. Discuss with your group what you can be derive by the pathway of the marble.  What can be inferred if the marble rolls straight through without striking the unknown target?  Write your conclusions down in the space below:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials:

1. foam board with unknown shape attached
4. push pins

2. marbles





5. pencil

3. white paper




6. ruler

Procedure:

1. Gather with your assigned group of three students

2. Pin the paper to the top of a board (do not look at the shape on the underneath side)

3. Roll the marble with a moderate amount of force under one side of the board.  Observe where the marble comes out and trace the approximate path of the marble on the paper.

4. Working from all four sides of the board, continue to roll the marble under the board, making observations and tracing the rebound path for each marble roll.  Roll the marble AT LEAST 20 TIMES from each side of the box.  Be sure to vary the angles at which the marble is rolled.  You may use the rulers as a launching platform.

5. After sketching the apparent path from all sides and angles, the general size and shape of the unknown target should emerge.

6. Form a working hypothesis concerning the structure of the unknown target.  Based on this hypothesis, repeat as many “targeted’ marble rolls as necessary to confirm or revise the structure.

7. Check your answer with your teacher.   DO NOT look under the board.

8. If time permits try an extension, or another shape.

Post Lab Questions
1. Draw the general size and shape of the target to approximate scale in the square below. 

2. The speed of the marble rolls was an uncontrolled variable in this activity.  How would the outcome of the scattering test have been different if the marble speed had been faster or slower?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Compare the overall size of the target with the size of the marble used to probe its structure.  How would the outcome of the scattering test have been different if different size marbles had been used?  Explain.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. This activity is a simulation of Rutherford’s scattering experiment.  Read the entire procedure of his experiment in the textbook (pages 111-112) and compare what each component in our simulation corresponds to in Rutherford’s experiment.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Most of the mass of the atom is concentrated in a very small, dense central area, later called the nucleus, which is about 1/100,000 the diameter of the atom. This was proposed as a result of what data: 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. The rest of the atom is apparently “empty space”.  This was proposed as a result of what experiment? 

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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