Physics 202 – Final Exam May 1, 2006

Ignore the sign of the answer. 

Answer ‘e’ is to be used as ‘none of the above’, ‘cannot be answered’, etc

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

IGNORE the sign of your answer and select the correct magnitude from the list. 

You may not leave prior the then end of the class after all papers are collected. 

You may only have pencils and a one memory non-programmable calculator with you.

Let the index of refraction of glass be 1.5 and water be 1.33

For this test, let h = 1E-34    Mass of neutron = 1.675E-27 kg      e = 1.6E-19 Coulombs
. 

1.  Let  two vectors be given by  A = (4,2,1) and B = (2,-2,0)  What is their dot product?  a. ~4  b.  8  c.   0  d.  2  

2. What is the electric field 8 m from an infinite straight line of charge when there is 12 Coulombs per meter of charge on the line.  a. ~3 k  b.  6 k    c.  2 k   d. 18 k 

Consider two charges: A of  -8 C located on the x axis at x= -5m and B of +8 C located at x = +5m. 

3. What is the force between the two charges? a. 2.4 k b. 4 k  c. 0.32 k  d. ~0.64 k  

4. What is the dipole that they constitute?   a.  40  b. 20   c.  10   d. ~80  

5. What is the electric field in the center of the two charges?   a. 40 k b. 9.3 k   c.  ~0.32 k     d. 4.2 k

6. What is the direction of the electric field at the point  (0,4)?     a. +x    b. ~ -x    c. +y    d. - y

7. Let an electric field of E= 4 be 25 degrees away from the x axis toward the +y  axis.  What is the torque on this dipole.  a.  497  b.~  135   c.   551   d 620

8. What direction is the torque?  a.~  out of page  b. into page   c. left    d right 

9. What is the energy of the dipole in that E field?    a.~ 290  b. 343   c. 51    d.  786 

10. What is the electric potential at the center of the two charges in problem (4)? a. 18 k   b. 12 k   c. ~ 0    d. 24 k

11. What is the potential energy of the system in problem (4)?  a.  1.6 k   b. 3.2 k   c. ~ 0.64 k    d.  3 k

12. If a parallel plate capacitor has plates of 10 m2 and are 5 m apart, what is the capacitance of the system if it has a charge of 5 C?  a.~2 eo  b. 8 eo   c.  4eo  d  eo
13. What is the electric field inside the plates at a distance of  1m from the negative plate toward the positive plate?   a. eo  b.  0.2 eo  c.  4 / eo   d.~  0.5/ eo 

14. If a charge of 4 C is placed on a capacitor of 8 Farads, what is the resulting voltage?    a. 6  b.  3   c.  32   d.  ~2  

15. If a voltage of 24 V is applied to a resistor of 4 Ohms, what is the resulting current? a. ~6  b. 1/6   c. 24    d. 8 

16. What is the power loss rate in the last problem? a. ~ 144  b. 24   c.  72    d. 3 e. 

17. What is the resistance of a system with a 8 Ohm resistor in parallel with a pair of resistors consisting of 4 Ohm and 4 Ohm in series?   a.  6  b.  1/6  c. 24    d  ~ 4
18.  What is the capacitance of a system with a 2 Farad capacitor in parallel with a pair of capacitors consisting of a 4 Farad and 8 Farad in series?    a. 24  b. 4.3   c.  ~4.67    d 48

19. A capacitor (of 2 Farads), a resistor (of 4 ohms)  and a battery with voltage 24 volts are in series in a circle with a switch that is open.  When the switch is closed, find the charge on the capacitor after 3 seconds?  a. 4.4  b. 2.4   c. 9.3    d. ~ 15
20. What is the time constant of the circuit in the last problem? a. ~ 8   b. 0.125   c. 1/3     d.  3.2E-2

21. Imagine you are in a room with a uniform magnetic field of 2 T toward the front of the room.  There is a rectangle of wire (one strand) measuring 2 m by 3 m at an angle of 20 degrees (for its normal) with the magnetic field.  What is the flux through the loop?   a.  4.1    b. 86     c.  98     d. ~ 11  

22. If this coil turns at a rate where the angle increases to 90 degrees in 2 seconds, then what is the average emf generated by the system?  a.  8.2   b. ~ 5.5  c.  2   d. 5    

23. If an inductor of 8 Henries, with a square cross section of 3 m2, has a current of 18 Amps change to 3Amps in a time of  2 seconds, then what voltage results from this change?   a. 12   b. 48     c.  ~60     d.  24     

24. A transformer has an input of 8 amps and 18 volts on the input side with 200 turns and the output side has 100 turns.  What is the output voltage?    a.  0    b.  36   c.~9      d.  144    

25. In a RLC circuit if the values are R= 0, L= 8,  C= 2 then what is the angular frequency of the system?   a.~ 0.25     b.  4    c.  0.5     d.  2    

26. What is the torque on a magnetic dipole of strength 4 in a magnetic field B=5 at an angle away from the dipole of 20 degrees. a.  24    b.  12    c.  6.8     d.   ~19     

27. If an infinite straight wire is vertical directly in front of you and carries a current downward  of 18 Amps, then what is the magnetic field at the end of your nose which is 3 meters away from the wire.  a.  3.4 o    b. 2 o   c.  0.95 o      d. 2 o          

28. What is the direction of the magnetic field at your nose.     a.~  left     b. right     c. up       d.    down    

29. If a wire is looped 8 times in a square of 3 m on each side and carries a current of 2 amps then what is the resulting magnetic dipole.  a. 108  b. 54 c. ~144  d.  0    

30. If a 5 m segment of wire carries a current of 6 Amps at an angle of 40 degrees from a magnetic field of B= 7, then what is the force on the segment. (Assume that the current goes away from the place where it crosses the magnetic field. a. ~27     b. 32     c.  21     d.   4.2   

31. If a negative charge is moving to your left and a magnetic field is coming out of the test page toward your face  then what is the direction of the force. a. up     b. ~down     c. left      d.  right  

32. The equation for the magnetic field in terms of an infinitesimal current segment a distance r away is whose equation:    a.  Faraday’s   b. ~ Biot & Savart’s   c Amperes   d. Gauss’

33. Two parallel wires a distance 8 m apart carry 7 A and 8 A respectively in the opposite direction.  What is the force per unit length between them?  a. ~1.1o     b.  160 o    c.  16 o     d.      10  o   

34. Is the force in the last problem a.  attractive     b.~  repulsive    c.  no force     d. cannot determine from the data

35. If a conducting wire of length 4 m is moved perpendicularly to a magnetic field of 12 T at a velocity of 3 m/s then what voltage is generated?   a.  2    b.  4    c.  72     d. ~144    

36. What is the ratio E/B for electromagnetic radiation?    a. ~c     b.  c2     c. 1/c      d.  1/c2   

37. Consider a radio station that broadcasts at 50 MHz with a power of  500 Mega Watts.   What is the energy of each photon?    a. 6E26  b. ~3E-26  c. 3E-25   d.  6E-27  

38. In the last problem, what is the momentum of each photon?  a. ~1E-34  b. 2E-43  c. 2E34   d.  2E-34   

39. How many photons per second do we expect to leave the antenna?  a.   8.3E32   b. 8E23  c. 8E34   d.~ 1.6E34    

40. What is the approximate value of h?  a. 1E-34  b. 6.28E34  c. ~ 6.28E-34   d. 6.63E-34    

41. As light enters water at an angle of 25 degrees from air, then what is the angle at which the light beam is bent while in the water?   a.  ~18.5  b. 36.5  c.  26.5  d. 25.4 

42. What is the velocity of light in glass?  a. ~ 2E8  b. 6E8  c. 3E8   d. 4E8   

43. If a thin lens of radius 0.6 m focuses light from the sun at a distance of 4m from the lens, then what is its focal length?      a.  6     b. 1/3  c. ~4   d.   3   

44. At what distance is the image distance equal to the object distance for this lens?   a.   6  b. 1/3  c.  2  d.  ~8  

45. What is the magnification at that distance?    a. 6  b. 3  c. ~ 1  d.  2  

46. What is the interpretation of wave function of quantum mechanics?   a. probability  b. quantized relation  c. relative number of occurrences    d. ~ as a probability amplitude  e. entropy

47. In terms of relativity, what was the most stunning result of the solutions to Maxwell equations in a vacuum?    a. light is composed of photons  b. the photon has no mass yet has energy and momentum  c.  ~ c2 = 1 / (o o )  d.  photons are indivisible    

48. What is invariant about space and time in Newtonian theory?   a. r   b. t  c. ~ r & t    d. c2t2 – r2  

49. What is invariant about space and time in Relativity?  a. r   b. t  c. r & t    d. ~ c2t2 – r2 = invariant    

50. What is the equation that connects energy, momentum and mass in relativity?   a. E =   p2 / (2m)    b.  ~ E2/c2 – p2 = m2c2      c. E2/c2 – p2 = m2       d.  E2 – p2 = m2c4  

51. What is the rest energy of a mass of 8 kg moving with velocity of 0.999c?   a.  6.3E17     b. 4E-17  c. ~7.2E17   d. 3.6E17   

52. What is the total kinetic energy of the mass in the last problem?   a.  2.5E19  b.  3.4E19  c. ~1.5E19   d. 3.8E12   

53. If an object of length 5 m is moving at a velocity of 0.9999c then what is its length as seen by that observer who sees it moving?    a. 0.015    b. 0.16  c. ~ 0.07   d.  0.08  

54. If a clock that flashes an alarm every 7 hours, on the object in the last problem moves at the same velocity, then at what interval will that flash be seen to the observer that sees it moving?    a. 783    b. 238  c. 832      d. ~ 495  

55. The Bohr theory requires a new equation that states that the orbital angular momentum is quantized in integer multiples of  a.  h  b. ~ h/2   c. c/h    d.  2/h   . 

56. The Bohr theory predicts that the energy of the H atom is En = const (1/n2) where the constant is  a. 16.3eV    b. 31.6eV  c. 63.1eV  d. ~13.6 eV  

57. The second orbit of the H atom will have a diameter in Angstroms of about a. 7   b.  9  c. ~4  d. 1  

58. The quantization of angular momentum comes from requiring that the electron wave must meet itself in constructive interference and thus an integral number of waves must exactly equal the a.   radius  b. ~ circumference  c. energy  d.  angular momentum

59. What is the maximum angular momentum value allowed if the principle quantum number is 5?   a. 5 b.  6  c. 3  d. ~ 4  

60. The ratio of the width of the atom to the nucleus is about 10 to what power ?  a.  6,  b.  3,  c.    4   d.  ~ 5  

61. An n type semiconductor is created by doping with a.  aluminum, b. silicon, c. ~ arsenic,  d.  sodium e. iron

62. Compute the half life of a radioactive substance with a  = 7   a. ~ 0.1  b.  0.2   c. 0.5   d.  0.9   

63. If a 20 kg of a substance has a half life of 10 years then how much is left after 30 years.  a.   10  b. 5  c. ~ 2.5  d. 1.25
64. The radius of the 238U is about?    a.  6.3E-15     b.  6.3E-14   c. 7E-14  d. 7E-15 

65. 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. photon 

66. Particles that are strongly interacting that have a half integer spin are called?  a. Gluons        b.  Fermions        c.  Hadrons        d.  Bosons  e. ~ Baryons
67. Particles that have integer spin are called a. Gluons        b.  Fermions        c.  Hadrons        d. ~ Bosons 

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

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

70. Assume alpha decay of 239PU -> AX +  then what is the value of A:  a. 238  b. 242  c.~ 234   d. 235  
71.  Assume alpha decay of 239PU -> AX +  then what is the value of X:  a.  Th  b. ~ U c. Pu  d. Pa  
72. A proton moves perpendicular to a magnetic field of 4.3 T.  What velocity would make it weightless (the magnetic upward force equals the gravitational force)?   a. 1.6E-6    b. 3.45E-3     c.  4.4E5    d. ~ 2.4E-8   
73. A hamster carries a charge of 3.5 C and is running around a circular path of radius 0.5 m once every 2 seconds.  What magnetic field does he create at the center of the circle.  a.  4E-4      b. ~ 7E-7      c.  6E-6   d.   9E-9 
74. What is the maximum radius of our universe assuming that it issued from an explosion 13.6 billion years ago (choose the closest) ? a. ~ 6E27      b.  9E30    c.   5E22  d. 2E18   e.   5E12   
75. If a radio station broadcasts at a frequency of 103 megahertz and a power of 12,500 watts, then what is the energy of each photon? a.  6E-38      b.  4E-14    c. 7E-26    d.   9E-35 
76. How many photons would go through your radio if you are 4 kilometers away and your radio has a size of ½ m square (as an area perpendicular to the antenna direction) (choose closest) ?  a.  4E9      b.  ~ 3E12    c.   5E15  d.  7E19  e.  3E32  
77. What is the energy released by the annihilation of a neutron and an antineutron?  (choose the closest) a.  3E-7      b.  3E-10    c.  3E-13   d.  3E-18   e.  3E-21  
78. If Planks constant over 2 Pi was not 1E-34 but rather 1E15 then what would be the lowest speed of a race car of mass 2000kg around a circular track of radius ½ kilometer? (choose the closest)  a. 2E11       b. 2E12     c. 2E13    d. 2E14   e. 2E15
79. Consider the electric field of a capacitor with a charge of 10 C on each plate of area 0.4 m2 and a distance apart of 0.3 m.  Then if the capacitor is neutralized in a time of 2 seconds, what total magnetic field (summed around a circle encompassing the capacitor) would be created?  a.  4E12      b.  6E14    c.  2E10   d.  8E16  
80. The Heisenberg uncertainty principle restricts the total information that one can have about two different observations whose operations   a. commute       b. ~ mutually interfere     c.  do not interfere    d.  are complementary  .   
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