Activity for Standard 2: Rutherford Scattering Simulation

Objective:
Students will be able to describe the interaction between oppositely charged particles and between like charged particles, and describe the current atomic model. 
Quick Write - write what comes to mind about…

· How do we know that atoms exist?  

· How do we know the different parts of the atom if they can’t be seen?  

Activity: Using the laptop go to the Chemistry Simulations folder
1. Open the Rutherford Scattering simulation and explore.  Record at least one (more if you like) interesting thing you notice.
2. Open the Plum Pudding atom.  Describe the interaction between each subatomic particle and an alpha particle.  If you were J.J. Thomson, how would you explain what is happening?
3. Open the Rutherford atom.  Describe the interaction between each subatomic particle and an alpha particle.  If you were Ernest Rutherford, how would you explain what is happening?
4. Why are the paths of the alpha particles in each atom different?
5. Describe the current atomic model (research this).
6. Explain (in detail) how at least one of the scientists discussed in class contributed to the current atomic model
7.   In your lab groups, brainstorm some ideas of things that exist that you cannot actually see.  
Long Answer question – Finish for homework

In this long answer, you are asked to discuss the observations and inferences that led to the Nuclear model of the atom.  Think back on the simulations you did in class before answering the question.  To give you a better idea of the kind of response I am looking for, we’ll start with an example of the observations and inferences that led to the transition from the Billiard Ball model to the Plum Pudding model:
Example: Billiard Ball to Plum Pudding – Before Thomson, it was thought that atoms were indivisible chunks of matter with no internal structure.  As discussed in section 3-2 of Holt’s Modern Chemistry textbook, Thomson observed that x-rays could ionize monatomic gasses.  Based on this observation, he made the inference that atoms could be separated into a negative part and a positive part.  Also, based on the observations that cathode rays could be converted to current and deflected by a magnetic field, he made the inference that cathode rays were made of negative charges, and therefore that the negative charges could be removed from the bulk of the atoms.  He then developed a model of the atom in which little electrons were stuck in a big positive pudding-like material.  Note that he had a lot of evidence for the electrons, but his model of the positive goo was based mainly on a lack of evidence: no one had ever observed positive charges being separated from the atom or observed any evidence of their structure, so he just assumed the positive charge was one big mass.
1. Now you try ( Plum Pudding to Classical Solar System – To answer this question, think about what you observed while doing the Rutherford Scattering simulation.  This simulation gives a microscopic picture of Rutherford’s famous experiment in which he shot alpha particles at a thin foil of gold.  Based on Thomson’s Plum Pudding model, how did Rutherford expect the alpha particles to behave when he shot them at the gold atoms?  (remember you observed the “Plum Pudding Atom” panel of the simulation.)  Why?  What did he observe instead? (remember the “Rutherford Atom” panel.)  Based on his observations, what inference did Rutherford make about the distribution of positive charge in the atom?

