Physics 202 – Fourth Exam  March 24, 2005
Ignore the sign of the answer. Answer ‘e’ is to be used as ‘none of the above’, ‘cannot be answered’, etc.  You may not have a cell phone or any electronic device and you are not allowed any form of communication with other persons or information systems in any form. You are allowed ONLY a calculator with one memory location and two pencils. 
You may not have any paper even blank or notes or information in any encoded form in your presence.   SI units are assumed unless otherwise requested. 

Mass of the electron is 9E-31 kg.    For dates, provide the closest answer available 

Blue – green visible light is about 700 nm in wave length. Answer the following questions related to that fact.
1. What is its frequency?     a. 2.7E-19   b.  7E14   c. ~ 4E14    d. 7E4 

2. What is the energy of its photons?   a. ~ 2.7E-19     b.  7E14   c. ~ 4E14    d. 7E4   

3. What is the momentum of its photons?   a. 2.8E-9   b. 7E14   c.  7E-7    d. ~ 9E-28
4. What distance could it probe?  a. 2.8E-9   b. 7E14   c.  7E-7    d. ~ 9E-28  

5. What is the spin of this photon in units of  h ?   a.  0    b. 1/2   c.  ~1   d.  3/2 
6. In order to create the Schrödinger equation, a differential equation is created from the equation for what concept?  a.  mass       b.  momentum         c.   angular momentum       d.  ~ total energy 
7.  In order to create the Schrödinger equation, a differential equation is created from substituting what term for momenta?   a.   ih o/ot      b. ~ - ih o/ox     c.  ih o/ox              d. - ih o/ot      
8. In the Schrödinger equation, the wave function U has the meaning given by:   a.  probability       b.  ~ probability amplitude       c.   energy intensity       d.  positional probability
9. When did Schrödinger propose his equation?    a.  1905       b.  1915        c.  ~1925        d.  1935    e.   1945  
10.  The uncertainty principle restricts the knowledge we can have of a particles momentum if we increasingly know more about the particles  a.  energy        b.  ~ position      c.  spin         d.  angular momentum
11. The radius of the 251CF is about?    a. ~ 6.3E-15     b.  6.6E-10   c. 9E-14  d. 8E-15 

12. The nuclear force has a range of approximately?   a.  1E-9       b.  1E-10        c. ~ 1E-15        d.  1E-28
13. Take a particle of mass 2E-28 kg in a box of length 5 nm.   Compute the 4th energy level.  a. 3E19        b. ~ 3.5E-20        c.   7.2E-9       d.  3.6E-14
14. Enter that answer again for double credit. a. 3E19        b. ~ 3.5E-20        c.   7.2E-9       d.  3.6E-14
15. Enter that answer again for triple credit. a. 3E19        b. ~ 3.5E-20        c.   7.2E-9       d.  3.6E-14
16. A beta minus particle is the same as a.  positron       b.~ electron          c. Fermion       d. hadron 

17. A He nucleus is the same as a.~  an alpha   b. a beta minus  c. a beta plus    d.  a gamma
18. A Gamma ray is a a. proton        b. gluon         c.  ~photon        d. clingon 

19. A neutron that is free will decay into a proton, beta minus, and  a.~ an electron neutrino        b. an electron antineutrino          c.  a muon neutrino         d. a tau neutrino 

20. When a nucleus has too many protons, what reaction is likely to occur if it is not alpha decay?  a. ~ beta plus        b.  beta minus        c. gamma        d.  neutron emission
21. When an electron and a positron collide, one produces a.  ~ photons       b. pions         c. an alpha particle        d.  hadrons 
22. What element (actually nucleus) has the largest binding energy per nucleon?  a.  Ne         b. H          c.  235U        d. ~Fe 

23. Does this make this nucleus the most stable?  a. ~ Yes   b.  No   c. one cannot answer from this data  

24. The proton is actually a compose of a. ~ quarks       b. leptons         c. mesons         d. hadrons 

25. Particles that have a half integer spin are called? a. Gluons        b. ~ Fermions        c.  Hadrons        d.  Bosons 
26. Particles that have integer spin are called a. Gluons        b.  Fermions        c.  Hadrons        d.  ~Bosons 
27. Particles that are engage in the strong interactions are (with one exception) are called  a. Gluons        b.  Fermions        c.  ~ hadrons        d.  Bosons 

28. Particles that do not engage in strong interactions but are Fermions are called? a.  bosons       b. hadrons         c. ~ leptons         d.  mesons
29. Quarks are held together by the exchange of a. freons        b. ~ gluons         c. photons         d.  attractons 

30. The electromagnetic force is due to an exchange of  a.  freons       b. gluons         c.  attractons        d.  ~photons

31. Most of the energy and matter in the universe are of a totally unknown form described at present with the adjective  a.  grey    b. ~  dark         c.  black        d. white 

32. In a beta plus decay, what particle would be ejected from the nucleus that has no charge?   a.  neutron       b.  pion         c. ~ electron neutrino         d.  electron antineutrino  

33. The prediction of antimatter was due to  a. ~ Dirac        b.  Pauli        c.  Einstein        d.  Fermi  

34. The exclusion principle was due to  a. Dirac        b. ~ Pauli        c.  Einstein        d.  Fermi  

35. The first sustained nuclear reaction was created by a. Dirac        b.  Pauli        c.  Einstein        d. ~ Fermi  

36. The explanation of the photoelectric effect was due to a. Dirac        b.  Pauli        c. ~ Einstein        d.  Fermi  

37. Compelling evidence (in addition to the expansion of the universe) for the original big bang comes from?  a. ~ cosmic background radiation  b. the ratio of H to He   c. the number of elements in the periodic table  d.  the existence of antimatter  
38. The number of elements that are in the periodic table can be approximately understood in terms of the ratio of the electromagnetic force to which force?  a. weak        b.  gravitational        c.  ~ strong    d. Coulomb

39. Nuclear structure and atomic structure are both totally dependent for their very existence upon    a. Boson statistics  b.  Schrödinger energy levels  c. Heisenberg uncertainty principle  d. ~ exclusion principle

40. Planks discovery occurred about a. ~1900  b. 1925   c. 1865   d. 1965   e. 1945   
41. Maxwell’s equations were put forward about a. 1900  b. 1925   c. ~1865   d. 1965   e. 1945   

42. Dirac’s equation and prediction of antimatter occurred about a. 1900  b. ~1925   c. 1865   d. 1965   e. 1945 

43. Fermi’s creation of the sustained nuclear fission occurred about a. 1900  b. 1925   c. 1865   d. 1965   e. ~1945 

44. The Weinberg work on merging the weak and EM interactions occurred about a. 1900  b. 1925   c. 1865   d. ~1965   e. 1945       
