Rutherford Model Activity
HSSCE:  C4.8B   

Describe the atom as mostly empty space with an extremely small, dense nucleus consisting of the protons and neutrons and an electron cloud surrounding the nucleus.
Background:
In 1911, Ernest Rutherford publishes his atomic theory describing the atom as having a central positive nucleus surrounded by negative orbiting electrons. This model suggested that most of the mass of the atom was contained in the small nucleus, and that the rest of the atom was mostly empty space. Rutherford came to this conclusion following the results of his famous gold foil experiment. This experiment involved the firing of radioactive particles through minutely thin metal foils (notably gold) and detecting them using screens coated with zinc sulfide (a scintillator). Rutherford found that although the vast majority of particles passed straight through the foil approximately 1 in 8000 were deflected leading him to his theory that most of the atom was made up of 'empty space'.
Materials:
· Cardboard squares (12” x 12”)

· 4 different wood shapes

· Marbles

Procedure
1. Using tape, attach one wood shape to the bottom of a cardboard square

2. Place the cardboard square on a table with the wood shape facing down

3. Attach a piece of paper to the top of the cardboard square

4. Roll a marble so that it goes underneath the cardboard square.  Trace the pathway (straight or deflected) that the marble takes onto the paper.  Repeat this step many times (from all sides) until you have an idea of what shape is underneath the cardboard.

5. Turn the cardboard square over to see if you were correct.  Try other shapes!
Analysis:

Describe your technique for rolling the marble and determining the mystery shape

How does this lab activity relate to Rutherford’s gold foil experiment?

Draw the actual set-up of Rutherford’s gold foil experiment

Explain why Rutherford got the results he did from the gold foil experiment.

Using the diagram below (not to scale), draw 10 arrow lines that represent the possible pathways of the alpha particles through the gold foil

                                                            Gold Atoms
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 What was the flaw in the Rutherford Model of the atom (think Niels Bohr)?
Teacher Notes

Making Wood Shapes

· Recommend using ¾” thick particle board cut into 4 different shapes (square, circle, triangle, diamond).  Each shape should be approximately 3-4” in size. 

· Be sure to attach the shape to the bottom of each cardboard square (keeps students from looking) 

· Have wood shapes already attached and facing down when students enter the lab, or have students prepare cardboard squares and exchange with other groups so they do not know what shape they have.

· Discuss methods that students used to roll the marble.  Were they systematic or random in their approach?  How does this relate to the gold foil experiment
