  Objectives G-O – Matter Waves, Atomic Models, and Heisenberg Uncertainty

Objective G: Interpreting a graph of photo electric effect data
Questions:
1. Sketch a graph of stopping potential vs. frequency
2. Write a formula for the line using the concept behind the photo-electric effect.
3. What is the slope of the line?
4. What is the meaning of the x-intercept?
5. How does the graph support photon theory over wave theory?

Objective H: Matter Waves p = h/, p = mv
Problems:
Chapter 27: 14(1.1E-27 kgm/s), 37(2.9E-32 m), 38(6.1E-12 m), 39(26 V), 41(1.3E-24 kgm/s, 1.5E6 m/s, 6.0 V), 42(0.39 nm, 0.12 nm, 0.039 nm), 40(1840), 84(0.65 V, 4.8E5 m/s, 1.5 nm)
Questions:
1. Why don’t we observe the wave behavior of a baseball?
2. Why do electrons have much bigger wavelengths than baseballs?
3. What is a commonly known application of electrons acting like waves?
4. Why is the question “Is light a wave or particle?” a flawed question, and one that cannot be answered?
5. What is duality, and what is complementarity?
6. How do you know whether an electron or light will act as a particle or a wave?

Objective I: 
Questions:
1. Describe Thomson’s “Plum Pudding” model, and the Rutherford model for the atom.
2. How did the Plum Pudding Model fail to predict Rutherford’s alpha scattering experiment?
3. What are some problems with Rutherford’s model?


Objective J: Closest Approach:  (Just conservation of energy???)
Problems:
1. What is the closest approach in nm of an Alpha particle going 15,000 m/s to a Gold nucleus? (Atomic number 79, mass of an alpha is 6.644x10−27 kg) (49 nm)
2. An Alpha particle’s closest approach brings it to within 47 femtometers of a Gold nucleus.  What is its energy in eV (Atomic number is 79, mass of an alpha is 6.644x10−27 kg, look up femto in your data packet) (4.8 MeV)
3. Chapter 27: 73(4.7E-14 m)

Objective K: The Bohr Atom
Problems: 
Chapter 27: 50(n=6 to n=3), 52(488 nm, 103 nm, 435 nm), 54(91.4 nm), 55(52.7 nm) 
Questions:
1. How did Bohr’s atom sidestep the problems with Rutherford’s atom?
2. What important thing that they were observing at the time could Bohr’s atom predict?
3. Why do atoms make bright line spectra, and how is this related to the Bohr Orbits?

Objective L: Bohr and de Broglie
Problems:
Chapter 27: 63c,e(150 eV, 0.13 nm)
Questions:
1. How did de Broglie’s matter waves explain how Bohr’s stationary states work?  (How can an electron be moving, but stationary???)

Objective M: Quantum Mechanics and the Copenhagen Interpretation
Questions:
1. What is the Copenhagen Interpretation of electrons creating an interference pattern behind a double slit?



Objective N: The Heisenberg Uncertainty Principle  or 
Problems: 
Chapter 28: 3(1.3E-11 m), 4(Δv = 2900 m/s), 5(3.3E-8 eV), 6(1.3E-25 s)
Questions:
1. State the uncertainty principle in words.
2. Does the Heisenberg uncertainty principle mean that God plays dice?
3. Does the Heisenberg uncertainty principle mean that Energy is not conserved?  (Why is it still really conserved)
Also Questions 3 and 4 from Chapter 28

Objective O: The Einstein-Bohr Debate
Questions:
1. What did Einstein object to about Quantum Mechanics?
2. Why did his electron double slit challenge fail to disprove complementarity?
3. What are the types of physics, and when do they apply?
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