Laboratory Experiment: Rutherford’s Experiment, A Simulation

Purpose:

In this lab you will be indirectly determining the diameter of some solid spheres using some probability calculations. This exercise is very similar to the method used by Rutherford to find the size of an atom of gold.  Much to his surprise, the atom turned out to be primarily empty space. 

Hypothesis: you make one
Materials: 
6 target spheres

1 bullet sphere

tape

pencil

meter stick or ruler.

Experiment Set-up: 

Read through the procedure and make a sketch of how you plan to conduct this lab.

Procedure: 

1. One the end of a table, mark a 60 cm line with tape.  

2. Place marks at 10 cm intervals

3. Place the 6 target spheres on the 10 cm marks.

4. Mark the bullet sphere starting position one meter away from the target line. 

5. Randomly (someone wears a blindfold or doesn’t look at targets) roll bullet sphere towards target line.  

6. Record hit (1) if the bullet hits a sphere on the target line.

7. Record miss (0) if the bullet does not hit a sphere on the target line.

8. The target sphere(s) are returned to their starting line up (if required because they were hit) and the process is repeated for another trial. 

9. Each partner should do a 25 roll run. 

10. Total the number of hits and trials and record in the data table

11. Measure the actual diameter of the target sphere for later comparison.

Data: 

Design a table for this experiment.

Analysis:
1. Calculate the diameter of the spheres using the following equation:


[image: image1]
2. Compare the actual sphere diameter to the calculated value.  (Use sig figs)

3. What factors affect the ratio of hits to misses?

4. What would happen to your data if the size of the spheres were twice as large? Half as large?

5. How does the number of trials affect the result?

6. Compare and contrast this experiment with Rutherford’s Gold Foil experiment.  
a. Draw a picture of your lab set-up and a picture of Rutherford’s experiment.  Compare/Contrast features.

b. What conclusions was Rutherford able to make? Compare to your conclusion.
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