Physics |l Final Study Guide

These are thetopics we studied this year that youmay find onthefind.
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Describetherole that science playsin our sodety.

Undeastand tha scientific truthsare arrived at through experimentation and that all science facts
mug have a proof for falsehood.

3. Explain thedifference between science and techndogy. Give examples of each.

4. Knowthewaysinwhich ALS has negdively impacted Steven Hawking®life.

5. Defendthenotiontha ALS has aso had some postive impacts on his career as a cosmologist.
6. Explain why Steven Hawking feels that his birth date is significant.
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. Explain the Ptolemeic system and what QhewandeaersOwere.
. Explain the Copernican system and why Galileo was indicted for bdievingit.
Repeat EratosthenesOexperl ment to determinethecircumference of the Earth.
0. Explain the Qight budetOprindple and why the size of the primary element in a telescopeis the
mog important consderation.
11. Describethe ben€fits that reflecting telescopes have over reflecting telescopes.
12. Explain thereasonswhy telescopes are often placed high atop mountinsor in orbit around Earth.
13. Explain the Doppler effect and its connection to measuring motionsof stars and gdaxies.
14.Use the conaept of redshift and blueshift to explain the discovery of binary stars.
15. Describe the connection between Gtandard candles,Othe motion of gdaxies, ther distances and
how this led to the Big Bang theory.
16. Explainwhy itisimpossible to deerminewhere we are located in an expanding universe with
classical mechanics and threebdimensond geometry.
17. Describe Eingein@ Gravitationd Theory and the experiments that proved it to be correct.
18. Appreciate the (higgest blundeOof Eingein@ life and the philosophical and religious
ramificationsof the cosmological condant.
19. Describe how stars are Ghemical gardensOand theways in which different stars can die.

Chapter 26

20. Describe experiments tha were conduded to detect the microwave backgroundradiation (the
whisper of the big bang). Know about Penzias and Wilson® hom antennaand the COBE.

21.Know aboutRoge Penrose@ prediction of the existence of black holes.

22. Describe Steven Hawking® contribution to thefield of coamology.

23.Be able to describethe consequences of specia relativity induding simultandty, time dilation,
length contraction and velodty addition.

24.Explain thetwin paradox.

25. Give examples of experiments tha have been conducted to prove Eingein@ special relativity to be
true

26. Describe Eingein(@ General Relativity and some consequences of the theory.



Chapter 29

27.Knowthe basic structure of theatom induding al of the subaomic paticles, ther relative
charges, masses and locations

28.Knowwha an isotopeis and how to determine the atomic number, mass number and number of
nudeons

29. Compare thethree types of nudear radiation in terms of their compostion, energy, mass and
penetration power.

30. Describe the threeEpronged approach to protection from nudear radiation.

31. Describe how radiation and distance are rel ated.

32.Predict the produds of alphaand beta decay and complete decay chans

33. Describe a how radioactive carbon dating works and some of its practical applications

34. |dentify sources of natural backgroundradiation.

35. Explain how paticle accelerators work and how they are used to simulate conditionspresent near
the moment of the Big Bang and how they provethe existence of exotic paticles.

Chapter 30

36. Describethe differences between nudear fusonand nudear fission.

37.Predict fission fragments and number of neutronsfor nudear fission reactions

38. Describe the sequence of eventsin fission reactions.

39. Describewhat isrequired for anudear reaction core to become critical in terms of itsreprodudion
congdant, K.

40. Explain therole of amodeator in anudear reaction and how the speed of neutronsaffects therate
of anudear reaction.

41.Describethebasic design of anudear power plant and therole tha control rodsplay inthe
reactor.

42.Compare therisk of living near anudear power plant to other environmental and manmaderisks.

43. Recognize thedifficultiesin disposng nudear waste.

44.Knowtha there are dozensof distinct fundamental particles and antiparticles that make up our
universe.

Chapter 22

45. Explain why lightis consdered both a particle and awave.

46. Explain the difference between specular and diffuse reflection.

47.Use thelaw of reflection to calculate the angle of areflected ray measured from nomal.

48.Use Sndl@ law to computeinddent angles, reflected angles and indices of refraction at interfaces
between surfaces.

49. Calculate the velodty of lightin materials of variousoptical dendty. Use thisinformationto
calculate the kinematics of light

50. Use agraph of wavelength and index of refraction to determinedispersion angles for various
wavelengthsof light

51. Describetotal internd refraction and use the concept of critical angleto solve ray optics problems.

52.Explain practical usesfor optical fiberstha work aslight pipes.
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Chapter 23

53.Know wha postive and negative magnificationsare and howthe absolute value of the
magnification factor relates theimage size to the object size.

54. Describethedifference between avirtud imageand area image

55. Draw ray diagramsfor plane, convex and concave mirrors. Know which mirrors are divergent and
which are conveagent.

56. Describe spheical abbeation and chromatic abbeation.

Chapter 24

57.Know the conditionsunde which continuousinterference is observed.

58. Describe coherence and incoherence in terms of wave phase.

59. Cdculate the pah difference for two waves usng geometric proofs.

60. Describeinterference effectsin thin films and some practical applicationsof thin film interference.

61. Explain how diffraction occurs at single dits, multiple dits and diffraction gratings

62. Describe some practical applicationsof diffraction gratings

63. Describe how polarization works.

64. Describe the effects of polarization by reflection, polarization by scattering and optical activity of
polarizing subgances. Explain some practical uses of polarizers.

Chapter 15

65. Describe how objects can be charged by condudion and by indudion.

66. Calculate the net electrodatic force that exists on an object being affected by or more chargesin
oneand twobdimensond space. Use these forces to solve ssmple kinematics problems with
charged objects.

67.Compaetherelative strengths of gravitationd and electrodatic forces.

68. Calculate electric field strengthsat apoint in space based uponcharges located in oneand twob
dimensond space.

69. Use electric field strength to determinethe net force on a charged olject located at apointin a
field.

70. Determinethelocation where the net field strength is zero for apar of charges.

71.Use conventionsfor field lines to draw electric fieldsin twobdimensond space for single charges
and pars of charges.

72.Describe the conaept of electric flux.
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Chapter 16

73.Describethe physcal parameters of a capacitor induding ggp distance, plate area and geometric
condruction.

74.Describe some practical applicationsof capacitors as shown in your textbook.

75. Calculate the amountof work required to separate electrical charges and relate this to theamount
of energy stored on the plates of a capecitor.

76. Determinethevoltage (potential difference) between any two pointsin an electric circuit or
between the plates of a capecitor.

77.Relate voltageto changesin motionfor chargesin electric fields

78. Determinethevoltage produced at a point in space dueto apoint chargeand determinethe
amountof work needed to move another charged particle toward or away from a point charge

79.Draw and labd ssimple circuits usng the symbols for condudors, capacitors, voltage sources,
resistors, light bulbsand switches.

80. Calculate thetotal capacitance for capecitorsin seriesandin parallel. Simplify complex circuit
diagrams by subdituting theoretically similar single capacitors for those in series and paralel.
Determinethe charge and voltage for each individud capecitor.

81. Describethe purpo< of adielectric and how diel ectrics affect the charge capacitance and voltage
of a capacitor when they are used ingead of vacuum or air.
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Chapter 17

82. Describe how electronsflow throughcondudors using theandogy of abod in ariver.

83. Compae chargeflow rate of electronsin a condudor to mass flow rate for fluids

84. Cdculate thedrift velodty of electronsthrougha condudor.

85. Describe where voltmeters and ammeters mus beplaced in a circuit to measure voltage and
current.

86.Use Ohm@ Law to compare voltage, current and resistance.

87.Knowthat resistance in a condudor causes loss of energy to heat. Describe practical uses and
detrimental effects of these phenomena

88. Use the conaept of resistivity to determinetheresistance of a condudor with its crossBsectiond
area and length.

89. Use temperature coefficients of condudivity to determinetheresistance of awire at any
temperature.

90. Undeastand wha thecritical temperature for a supecondudor means

91. Describethe Meissner Effect.

92.Describeat least two practical applicationsfor supercondudors.

93. Calculate theamountof electrical power tranamitted by a condudor and relate this to a quantity of
energy and energy codg.
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94. Correctly draw diagrams of circuits induding emf sources (batteries or power supplies), resistors,
bateries and switches. Correctly draw and andyze series and parald circuits.

95.Be able to calculate theinternd resistance for an emf source.

96. Determinethe power throughany component of aDC circuit.

97.Cdculate thetotal resistance of series and paralle circuits.

98.Be able to calculate thetotal resistance of circuits containing both parallel and seriesresistors

99. Use resistance, voltage and current datato andyze ssmple circuits.

100. UseKirchhoff@ Rules to andyze complex DC circuits.

101. Describethejundionrule andthelooprule.

102. Cadculatethetime condant for a RC circuits.

103. Relatethechargein acapacitor to the maximum charge capacity of the capacitor asit charges

and discharges
104. Andyze smple circuits containing capecitors.
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Chapter 19

105.
106.
107.
108.

109.

110.

111.
112.

Know thedifference between hard magnds, soft magnes and el ectromagnes in terms of ther
compostion, relative strength and permanence.

Knowtheruletha determines whether or notapar of magndic fieldsis attractive.
Describethedifference between the geographic and magndic poles of the Earth.

Describe how dip angle and declination relate to the direction of Earth@ magnetic field lineat a
point on or abovethe Earth@ surface.

Know how Earth® magnaic field is useful to life on Earth in terms of navigation for humansand
other animals, spatial orientation for lower life forms, undestanding of geological changes and
protection from solar radiation.

Use therighthandrule to relate the directionsof magndic fields velodties of charged particles
and theforces tha act ontheparticles.

Calculate theforce that acts on a charged paticle in amagnédic field.

Describethefactors tha affect electromagneic force in a motor.
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