Rutherford’s Model of the Atom
Assessment
Recall the applet used in the activity to model the interaction of alpha particles fired toward the nucleus of an atom: http://phet.colorado.edu/simulations/rutherford-scattering/rutherford-scattering.jnlp .
The following questions could be assigned as part of a problem set or be placed on a quiz/exam to test for understanding.
1.  In “Lab A,” a stream of alpha particles is fired at the nucleus of a gold atom.  In “Lab B,” a stream of alpha particles is fired at the nucleus of a cobalt atom.  The equipment used in each lab is identical (except for the samples of nuclei!).  Which experiment will detect a greater scattering of alpha particles?  Which Explain your reasoning.
2.  A stream of alpha particles is fired toward the nuclei of a uranium-238 sample.  The same stream of alpha particles is then fired toward the nuclei of a uranium isotope, uranium-235.  How will the scattering patterns compare?  Explain your reasoning.
3.  Imagine you are working with an engineering team to design an alpha scattering apparatus.  You are instructed to create a system that maximizes the measurability of alpha particle scattering for the investigation of carbon nuclei while keeping the apparatus as small as possible.  Discuss what your main challenges will be as dictated by what you’ve learned so far in physics.  Offer some potential solutions to these challenges.  Will the paying customer have to make some concessions with his/her request?  Explain.
4.  An alpha particle is fired toward the nucleus of a gold atom with a velocity of 2.0 x 107 m/s.  How close will the alpha particle get to the nucleus of the gold atom?  (Use of energy conservation yields rmin = 2.7 x 10-14 m) 
[Taken from Physics: For Scientists and Engineers With Modern Physics by Randall D. Knight, 2004. p. 1207.]

