Physics 202 – Final Exam  April 29, 2005
Ignore the sign of the answer.   No Questions are allowed during the Exam.     

Answer ‘e’ is to be used as ‘none of the above’, ‘cannot be answered’, etc.  
You may NOT have a cell phone or ANY device (except a one-memory calculator) 

You are not allowed any form of communication with other persons or information systems in any form. 

You may NOT have any paper even blank - or notes or information in any encoded form .   SI units are assumed unless otherwise requested. 

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

Rydberg Constant = 10,973,732     

Constant to be used with half life: 0.693

The +z direction is out of the paper toward your face and +x is to your right, +y up the page.

Water has an index of refraction of 1.33 and glass has and index of refraction of 1.5. 

Constant to be used with blackbody radiation 2.9E-3

Blue – green visible light is about 720 nm in wave length. Answer the following questions related to that fact.
1. What is its frequency?     a. 2.7E-19   b.  7.1E14   c.  3.4E14    d. ~ 4.2E14 

2. What is the energy of its photons?   a. ~2.6E-19  b. 3.7E-14   c. 4E-14   d. 2.3E-19     

3. What is the momentum of its photons?   a. 2.8E-9  b. 7E14   c. 7E-7   d. ~ 8.7E-28
4. What distance could it probe?  a. 2.8E-9   b. 7.2E14   c. ~ 7.2E-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. Evidence for dark matter is seen in: a. the spectral wavelengths from distant galaxies, b.  the fact that the center of every galaxy has a black hole, c.  the rotational periods of the stars at various distances from the center of a galaxy; d. the fact that there was a big bang about 13.6 billion years ago.

8. A measure of disorder is a. information  b. ~entropy   c.  chaos   d. the spectral color of the emitted light

9. In the Schrödinger equation, the wave function U has the meaning given by:   a.  probability       b.  ~ probability amplitude       c.   energy intensity       d.  positional probability
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 2 nm.   Compute the 4th energy level.  a. ~2E-22        b. 3.5E-22      c.   7.2E-9   d.  3.6E-14
14. Enter that answer again for double credit.  a. ~2E-22        b. 3.5E-22      c.   7.2E-9   d.  3.6E-14

15. 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 

16. When a nucleus has too many neutrons, what reaction is likely to occur if it is not alpha decay?  a.  beta plus        b. ~ beta minus        c. gamma        d.  neutron emission
17. The neutron is actually a compose of a. ~ quarks       b. leptons         c. mesons         d. hadrons 

18. Particles that have a half integer spin are called? a. Gluons        b. ~ Fermions        c.  Hadrons        d.  Bosons 
19. Particles that do not engage in strong interactions but are Fermions are called? a. ~ leptons                b. hadrons         c. bosons d.  mesons
20. The prediction of antimatter was due to  a. ~ Dirac        b.  Pauli        c.  Einstein        d.  Fermi  

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

22. Nuclear structure and atomic structure are both totally dependent for their very existence upon    a. ~ exclusion principle b.  Schrödinger energy levels  c. Heisenberg uncertainty principle  d. Boson statistics  
23. An object of length 16 m moves past you at a velocity of 0.9984 times the speed of light.  What length do you observe it to have from your reference frame?           a.  0.286    b. 1.6    c. ~0.9     d.  0.1533   

24. If a clock is sitting on the object as it moves past you in the last problem, and light flashes from it every 20 hours, then how long is the time interval between flashes in your reference frame.   a. 2hr    b. ~1 hr    c.  11 hr    d. 2438 hr    

25. What is the total relativistic energy of a particle at this speed with a mass of 3 kg?  a. 2.7E9    b. ~ 4.8E18   c. 5.9E21   d.   4.5E19    

26. What is the approximate diameter of the proton?  a. ~1E-15    b. 1E-15    c. 1E10     d. 1E-10    

27. What is the approximate diameter of the hydrogen atom in the ground state?   a. 1E15    b. 1E-15    c. 1E10     d.~ 1E-10    

28. If you have 2,000 atoms, with a half life of 10 years, then how many will you have in 30 years?  a.~ 250    b.   500   c. 5000    d.   1000     

29. What is the mass of Avogadro’s number of molecular nitrogen molecules in grams? a. 32     b. 8    c. 16     d. ~ 14    

30. What temperature of cavity radiation would correspond to a wave length of     1.2E-5m  a.  12.2   b. 34,555    c. 197     d. ~ 241   

31. What is the lowest non-zero value of orbital angular momentum?  a.  6.3E-33  b.  6.3E-34    c. ~ 1E-34    d.  6.3E-36 

32. What is the spin of the electron in units of h ? a. ~ 1/2   b. 0   c. 1   d. 2

33. How much uncertainty would be introduced in the momentum of the electron?  a.  ~3.7E-35     b.     c.      d.     

34. In the following questions, match the discovery with the person or category that best fits.

35. Proposed that a wavelength  be associated with particles? a. ~ de Broglie    b. Bohr    c. Dirac     d. Plank    

36. The experimental proof of the constancy of the speed of light  a. Einstein    b. ~ Michelson & Morley    c. Balmer     d. Heisenberg

37. Imagine you are in a room with a uniform magnetic field of 12 T toward the front of the room.  There is a rectangle of wire (one strand) measuring 2 m by 5 m at an angle of 25 degrees (for its normal) with the magnetic field.  What is the flux through the loop?   a.  62    b. ~ 109     c.  65      d.  64

38. If this coil turns at a rate where the angle increases to 90 degrees in 4 seconds, then what is the emf generated by the system?   a. 16    b. 36     c.  ~27    d. 12      

39. If an inductor of 6 Henries, with a square cross section of 4 m2, has a current of 36 Amps change to 12 Amps in a time of  8 seconds, then what voltage results from this change?  a.  13.5      b. ~18     c.  5184    d.  648        

40. How much energy was originally stored in the inductor? a. ~ 3,888      b. 5184     c.  648    d.  16     

41. If a laser beam approaches an air-water interface at an angle of 18 degrees from the air side, with what angle will the beam continue into the water?  a. ~13.4      b.  0.411    c.   21.3     d.  24.3   

42. What is the angle of total internal reflection in water?  a.  48     b. ~49     c. 42     d. 41     

43. A thin lens has a diameter of 2 in and a focal length of 5 in with an object of 36 in high at an object distance of 27 in.   What is the strength of the lens?  a.  ~0.20       b.  8    c.  5    d.  360

44. What is the f number of the lens? a.  0.40     b. ~2.5     c.  10    d.  0.10

45. Compute using the first two terms:   sin(0.3)  a. 0.1996      b. ~0.2955     c. 0.1987     d.  0.0035  

46. Compute e0.2  using the first 3 terms:   a. 1.350      b.  1.348    c.  1.345    d. ~1.22  

47. In a comparison between the harmonic oscillator and the RLC circuit, what does L correspond to in the mechanical equation?    a. k   b.  1/k    c. ~ m   d. 1/m   

48. In a RLC circuit if the values are R= 0, L= 32,  C= ½ then what is the angular frequency of the system?    a. 0.25   b. 4   c. 1.412   d.  0.5  

49. Such a system would be called a. overdamped   b. critically damped    c. ~underdamped   d.  infinitely damped

50. If a RLC system has values of  R = 4 and C = 2 then if a system has an initial charge of 6 Coulombs (and no battery is attached) what is the charge after 3 seconds?  a. 0.67   b. 2.43   c. ~ 4.12   d.  1.18    

Consider two charges: A of  -2 C located on the x axis at x= -5m and B of +2 C located at x = +5m. 

51. What is the force between the two charges.     a. 8E9    b. 2.4E10   c. 8E8   d. 3.6E9    

52. What is the dipole that they constitute.    a. 30    b. 15    c. 60   d. ~20    

53. What is the electric field in the center of the two charges    a. 0    b. 7.2E8   c. 3.6E9   d. ~1.44E9    

54. What is the direction of the electric field. .     a. +x    b. +y   c. ~-x    d. –y     

55. If a sphere of radius 3 m is centered around the B charge, then what is the flux thorough the sphere.  a. 6/0        b.  1/(30)     c.  ~2/0      d.  3/0    

56. If an electric field of E= 12 is 15 degrees away from the x axis toward the +y  axis then what is the torque on the dipole. .     a. ~62    b.152   c.  360  d.  0    

57. What direction is the torque. .     a. into test paper   b. ~ out of test paper   c. +y   d. -y    

58. What is the electric field 4 m from an infinite straight line of charge when there is 30 Coulombs per meter.  .     a. ~1.35E-11    b. 3.75   c.  0.267  d. 6.8E10    

59. What is the electric potential at the center of the two charges in problem (1).     a. 3/5     b. 5/3   c. ~ 0  d.  0.9    

60. What is the magnitude of the potential energy of the system in problem (1).    a. ~8E9    b. 8E8   c. 9E8   d. 9E9 

61. Is this number .     a. positive     b. ~ negative       

62. If a parallel plate capacitor has plates of 7 m2 and are 5 m apart, what is the capacitance of the system if it has a charge of 2 C? .     a. 14 0       b. 7/(50 )     c. 5/(70)     d. 1.4 0   

63. If a charge of 12 C is placed on a capacitor of voltage 6 V, what is the capacitance of the system. .     a. ~2    b. 60    c. 1/60   d. 0.5    

64. How much energy is on the system in the last problem. .     a. 6    b. 432   c. 36   d. ~216    

65. If a voltage of 12 V is applied to a resistor of 4 Ohms, what is the resulting current. .     a. 1/3    b. 48   c. ~3   d.  0.02   

66. What is the power loss in the last problem.      a. 48    b. ~36   c. 1/3   d. 3  

67. What is the resistance of the system shown with a 5 Ohm resistor in parallel with a 2 Ohm and 8 Ohm set in series. .     a. 15    b. 6.6   c. ~0.3   d.     

68.  What is the capacitance of the system shown with a 5 Farad capacitor in parallel with a pair of 2 Farad and 8 Farad in series.  .     a. 15    b. 0.3   c.~ 6.6    d. 0.67     

69.  If the resistively of tungsten 6.0E-8 then what is the resistance of a wire of radius 4mm and a length of 7 m. .     a.     b.    c. 0.008   d. 0.67    

70. What is the torque on a magnetic dipole of strength 12 in a magnetic field B=5 at an angle away from the dipole of 25 degrees.    a. 60    b. 2.4   c. 0   d. ~25    

71. If a cube surrounds this dipole, what is the total flux through the cube.   a. 60    b. 2.4   c.  ~0  d. 25    

72. If an infinite straight wire is vertical directly in front of you and carries a current upward of 7 Amps, then what is the magnetic field at the end of your nose which is ¼ of a meter away from the wire. .     a.~ 4.46E-7    b. 1.75   c. 28   d. 0.036    

73. What is the direction of the magnetic field at your nose.     a.  left   b. ~right   c. toward wire away from your nose  d. away from wire toward your nose    

74. If a wire is looped 5 times in a square of 3 m on each side and carries a current of 3 amps then what is the resulting magnetic dipole.  a.  45   b. 15   c. ~135   d.  5   

75. If a 2 m segment of wire carries a current of 6 Amps at an angle of 30 degrees from a magnetic field of B= 8, then what is the force on the segment. (Assume that the current goes away from the place where it crosses the magnetic field. .     a. ~48    b.  24  c.  73.5   d. 96    

76.  Consider two vectors A = (1,3,5) and B = (2,0,2). What is the length of A  a. ~ 2.8   b.  ~5.9  c.  8     d.  2  

77. What is their dot product.    a.  0.125     b.   2.8    c.  8   d. ~ 12
78. What is the angle between them.    a. 45       b. ~ 41   c.  20     d. ~44.2  

79. If a negative charge is moving to your left (+x direction) and a magnetic field is coming out of the test page toward your face (+Z) then what is the direction of the force.   a.  -x    b.  +x    c. ~ -y    d.   +y     
80.  Most socioeconomic variables change in time t (and where a and b are constants) as the a.  a log(bt)    b.~  a ebt   c.  a cos (bt)   d.  a tan (bt)   

81. Sensory inputs vary generally as what function of the intensity I of stimulation?  a.  eI    b. ~ log I     c.  I2   d.  I-2   e. 1/I   (i.e. I-1 )  
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