
Physics I I  Final Study Guide 
 
These are the topics we studied this year that you may find on the final. 
 
Steven HawkingÕs Universe 
 

1. Describe the role that science plays in our society. 
2. Understand that scientific truths are arrived at through experimentation and that all science facts 

must have a proof for falsehood. 
3. Explain the difference between science and technology. Give examples of each. 
4. Know the ways in which ALS has negatively impacted Steven HawkingÕs life. 
5. Defend the notion that ALS has also had some positive impacts on his career as a cosmologist. 
6. Explain why Steven Hawking feels that his birth date is significant. 
7. Explain the Ptolemeic system and what Òthe wanderersÓ were. 
8. Explain the Copernican system and why Galileo was indicted for believing it. 
9. Repeat EratosthenesÕ experiment to determine the circumference of the Earth. 
10. Explain the Òlight bucketÓ principle and why the size of the primary element in a telescope is the 

most important consideration. 
11. Describe the benefits that reflecting telescopes have over reflecting telescopes. 
12. Explain the reasons why telescopes are often placed high atop mountains or in orbit around Earth. 
13. Explain the Doppler effect and its connection to measuring motions of stars and galaxies. 
14. Use the concept of redshift and blueshift to explain the discovery of binary stars. 
15. Describe the connection between Òstandard candles,Ó the motion of galaxies, their distances and 

how this led to the Big Bang theory. 
16.  Explain why it is impossible to determine where we are located in an expanding universe with 

classical mechanics and threeÐdimensional geometry. 
17. Describe EinsteinÕs Gravitational Theory and the experiments that proved it to be correct. 
18. Appreciate the Òbiggest blunderÓ of EinsteinÕs life and the philosophical and religious 

ramifications of the cosmological constant. 
19. Describe how stars are Òchemical gardensÓ and the ways in which different stars can die. 

 
 
Chapter  26 
 

20. Describe experiments that were conducted to detect the microwave background radiation (the 
whisper of the big bang). Know about Penzias and WilsonÕs horn antenna and the COBE. 

21. Know about Roger PenroseÕs prediction of the existence of black holes. 
22. Describe Steven HawkingÕs contribution to the field of cosmology. 
23. Be able to describe the consequences of special relativity including simultaneity, time dilation, 

length contraction and velocity addition. 
24. Explain the twin paradox. 
25. Give examples of experiments that have been conducted to prove EinsteinÕs special relativity to be 

true. 
26. Describe EinsteinÕs General Relativity and some consequences of the theory. 
 
 
 
 

 



Chapter  29 
 

27. Know the basic structure of the atom including all of the subatomic particles, their relative 
charges, masses and locations. 

28. Know what an isotope is and how to determine the atomic number, mass number and number of 
nucleons. 

29. Compare the three types of nuclear radiation in terms of their composition, energy, mass and 
penetration power. 

30. Describe the threeÐpronged approach to protection from nuclear radiation. 
31. Describe how radiation and distance are related. 
32. Predict the products of alpha and beta decay and complete decay chains. 
33. Describe a how radioactive carbon dating works and some of its practical applications. 
34. Identify sources of natural background radiation. 
35. Explain how particle accelerators work and how they are used to simulate conditions present near 

the moment of the Big Bang and how they prove the existence of exotic particles. 
 
 

Chapter  30 
 

36. Describe the differences between nuclear fusion and nuclear fission. 
37. Predict fission fragments and number of neutrons for nuclear fission reactions. 
38. Describe the sequence of events in fission reactions. 
39. Describe what is required for a nuclear reaction core to become critical in terms of its reproduction 

constant, K. 
40. Explain the role of a moderator in a nuclear reaction and how the speed of neutrons affects the rate 

of a nuclear reaction. 
41. Describe the basic design of a nuclear power plant and the role that control rods play in the 

reactor.  
42. Compare the risk of living near a nuclear power plant to other environmental and manmade risks. 
43. Recognize the difficulties in disposing nuclear waste. 
44. Know that there are dozens of distinct fundamental particles and antiparticles that make up our 

universe. 
 

Chapter  22 
 

45. Explain why light is considered both a particle and a wave. 
46. Explain the difference between specular and diffuse reflection. 
47. Use the law of reflection to calculate the angle of a reflected ray measured from normal. 
48. Use SnellÕs law to compute incident angles, reflected angles and indices of refraction at interfaces 

between surfaces. 
49. Calculate the velocity of light in materials of various optical density. Use this information to 

calculate the kinematics of light. 
50. Use a graph of wavelength and index of refraction to determine dispersion angles for various 

wavelengths of light. 
51. Describe total internal refraction and use the concept of critical angle to solve ray optics problems. 
52. Explain practical uses for optical fibers that work as light pipes. 
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Chapter  23 
 

53. Know what positive and negative magnifications are and how the absolute value of the 
magnification factor relates the image size to the object size. 

54. Describe the difference between a virtual image and a real image. 
55. Draw ray diagrams for plane, convex and concave mirrors. Know which mirrors are divergent and 

which are convergent. 
56. Describe spherical abberation and chromatic abberation. 
 

 
Chapter  24 
 

57. Know the conditions under which continuous interference is observed. 
58. Describe coherence and incoherence in terms of wave phase. 
59. Calculate the path difference for two waves using geometric proofs. 
60. Describe interference effects in thin films and some practical applications of thin film interference. 
61. Explain how diffraction occurs at single slits, multiple slits and diffraction gratings. 
62. Describe some practical applications of diffraction gratings. 
63. Describe how polarization works. 
64. Describe the effects of polarization by reflection, polarization by scattering and optical activity of 

polarizing substances. Explain some practical uses of polarizers. 
 
 
Chapter  15 
 

65. Describe how objects can be charged by conduction and by induction. 
66. Calculate the net electrostatic force that exists on an object being affected by or more charges in 

one and twoÐdimensional space. Use these forces to solve simple kinematics problems with 
charged objects. 

67. Compare the relative strengths of gravitational and electrostatic forces. 
68. Calculate electric field strengths at a point in space based upon charges located in one and twoÐ

dimensional space. 
69. Use electric field strength to determine the net force on a charged object located at a point in a 

field. 
70. Determine the location where the net field strength is zero for a pair of charges. 
71. Use conventions for field lines to draw electric fields in twoÐdimensional space for single charges 

and pairs of charges. 
72. Describe the concept of electric flux. 
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Chapter  16 
 

73. Describe the physical parameters of a capacitor including gap distance, plate area and geometric 
construction. 

74. Describe some practical applications of capacitors as shown in your textbook. 
75. Calculate the amount of work required to separate electrical charges and relate this to the amount 

of energy stored on the plates of a capacitor. 
76. Determine the voltage (potential difference) between any two points in an electric circuit or 

between the plates of a capacitor. 
77. Relate voltage to changes in motion for charges in electric fields. 
78. Determine the voltage produced at a point in space due to a point charge and determine the 

amount of work needed to move another charged particle toward or away from a point charge. 
79. Draw and label simple circuits using the symbols for conductors, capacitors, voltage sources, 

resistors, light bulbs and switches. 
80. Calculate the total capacitance for capacitors in series and in parallel. Simplify complex circuit 

diagrams by substituting theoretically similar single capacitors for those in series and parallel. 
Determine the charge and voltage for each individual capacitor. 

81. Describe the purpose of a dielectric and how dielectrics affect the charge, capacitance and voltage 
of a capacitor when they are used instead of vacuum or air. 
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Chapter  17 
 

82. Describe how electrons flow through conductors using the analogy of a boat in a river. 
83. Compare charge flow rate of electrons in a conductor to mass flow rate for fluids. 
84. Calculate the drift velocity of electrons through a conductor. 
85. Describe where voltmeters and ammeters must be placed in a circuit to measure voltage and 

current. 
86. Use OhmÕs Law to compare voltage, current and resistance. 
87. Know that resistance in a conductor causes loss of energy to heat. Describe practical uses and 

detrimental effects of these phenomena. 
88. Use the concept of resistivity to determine the resistance of a conductor with its crossÐsectional 

area and length. 
89. Use temperature coefficients of conductivity to determine the resistance of a wire at any 

temperature. 
90. Understand what the critical temperature for a superconductor means. 
91. Describe the Meissner Effect. 
92. Describe at least two practical applications for superconductors. 
93. Calculate the amount of electrical power transmitted by a conductor and relate this to a quantity of 

energy and energy cost. 
 
Chapter  18 
 

94. Correctly draw diagrams of circuits including emf sources (batteries or power supplies), resistors, 
batteries and switches. Correctly draw and analyze series and parallel circuits. 

95. Be able to calculate the internal resistance for an emf source. 
96. Determine the power through any component of a DC circuit. 
97. Calculate the total resistance of series and parallel circuits. 
98. Be able to calculate the total resistance of circuits containing both parallel and series resistors 
99. Use resistance, voltage and current data to analyze simple circuits. 
100. Use KirchhoffÕs Rules to analyze complex DC circuits. 
101. Describe the junction rule and the loop rule. 
102. Calculate the time constant for a RC circuits. 
103. Relate the charge in a capacitor to the maximum charge capacity of the capacitor as it charges 

and discharges 
104. Analyze simple circuits containing capacitors. 
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Chapter  19 
 
105. Know the difference between hard magnets, soft magnets and electromagnets in terms of their 

composition, relative strength and permanence. 
106. Know the rule that determines whether or not a pair of magnetic fields is attractive. 
107. Describe the difference between the geographic and magnetic poles of the Earth. 
108. Describe how dip angle and declination relate to the direction of EarthÕs magnetic field line at a 

point on or above the EarthÕs surface. 
109. Know how EarthÕs magnetic field is useful to life on Earth in terms of navigation for humans and 

other animals, spatial orientation for lower life forms, understanding of geological changes and 
protection from solar radiation. 

110. Use the right hand rule to relate the directions of magnetic fields, velocities of charged particles 
and the forces that act on the particles. 

111. Calculate the force that acts on a charged particle in a magnetic field. 
112. Describe the factors that affect electromagnetic force in a motor. 
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