
 

Syllabus Physics 202 

COURSE TITLE:  PHY 202, College Physics II (Algebra base Physics II)  

COURSE DESCRIPTION:  

This course covers physics topics, including mechanics, wave motion, sound, heat, electromagnetism, 
optics, and modern physics. 

CREDITS/CONTACT HOURS: 4 credit hour  

C - L - CR 

3 - 3 - 4 
 
Prerequisite(s): PHY 201 with a minimum grade of "C." 
 
Textbook: Giancoli, Douglas C., Physics, Englewood Clifts, NJ: Prentice Hall, Inc., 6th Ed.  
 

 
References:  

 Cutnell, John D. & Johnson, Kenneth W., Physics, 6th ed. Wiley, 2004.  
 Sears, Francis W., Zemansky Mark W., & Young, Hugh D., College Physics, 7th ed. 

Addison Wesley/Benjamin Cummings, 1991.  
 Serway, Raymond A. & Faughn, Jerry S., College Physics, 7th ed. Thompson Brooks/Cole, 

2006.  
 Walker, James S., Physics, 2nd ed. Prentice-Hall, 2004.  
 Wilson, Jerry & Buffa, Anthony, College Physics, 5th ed. Prentice-Hall, 2003.  
  

Recommended  tools: Scientific, graphic calculator (TI series) 
Method of Instruction: The class will be taught by lecture and class participation in problem sessions 
and laboratories. 
 
Grading System:  
90 - 100 = A 
80 - 89 = B 
70 - 79 = C 
60 - 69 = D 
Below - 60 = F 
 
 
 

    

 

http://jws-edcv.wiley.com/college/bcs/redesign/student/0,,_0471151831_BKS_1346____,00.html
http://jws-edcv.wiley.com/college/bcs/redesign/student/0,,_0471151831_BKS_1346____,00.html
http://www.aw-bc.com/catalog/academic/product/0,1144,0201172852,00.html
http://www.aw-bc.com/
http://www.brookscole.com/cgi-wadsworth/course_products_wp.pl?fid=M2b&product_isbn_issn=0534997236&discipline_number=13
http://www.brookscole.com/
http://cwx.prenhall.com/bookbind/pubbooks/walker2/
http://prenhall.com/
http://wps.prenhall.com/esm_wilson_physics_5/1,7194,229290,.html
http://wps.prenhall.com/esm_wilson_physics_5/
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Methods of Evaluation for Student Performance: 
 Weekly problems assigned as homework  
 Written quizzes and tests (including a comprehensive final examination)  
 In class exercise/practice and/or activities 
 Term papers and oral presentation 
 Lab reports for each lab 

 
Grade Calculation Method:  
There will be midterm and final tests given during the semester.  A comprehensive examination will be 
available.  The course grade percentage from midterm tests and final test is weighted by individual 
instructor. 
 
Attendance Policy: 
Students are responsible for punctual and regular attendance in all classes, laboratories, field trips, and 
other class activities.  The college does not grant excused absences; therefore, students are urged to 
reserve their absences for emergencies.  When illness or other emergencies occur, the student is 
responsible for notifying instructors and completing work missed. 
 
Except in extenuating circumstances with approval by the division dean, instructors withdraw students 
from class when 80 percent attendance is not maintained.  Some courses have more restrictive 
attendance policies as indicated in course syllabus.  If a student exceeds the allowable attendance, the 
instructor will withdraw the student and award a grade of “W” or “WF” based upon the student’s 
academic standing at the last date of attendance. 
 
Students are tardy if not in class at the time the class is scheduled to begin.  Tardy students are admitted 
to class at the discretion of the instructor.  Course syllabi reflect attendance policies related to tardiness. 
 
Absences for Religious Holidays:  Students who are absent from class in order to observe religious 
holidays are responsible for the content of any activities missed and for the completion of assignments 
occurring during the period of absence.  Students who anticipate their observance of religious holidays 
will cause them to be absent from class and do not wish such absences to penalize their status in class 
should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or fewer consecutive absences:  Discuss the 
situation with the instructor and provide written notice at least one week prior to the absence(s).  
Develop (in writing) an instructor-approved plan which outlines the make up of activities and 
assignments. 

 
Observances of religious holidays resulting in four or more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan which outlines the make up of activities and assignments. 
 
Academic Conduct: 
ACADEMIC DISHONESTY:  Students are expected to uphold the integrity of the College's standard of 
conduct, specifically in regards to academic honesty.  All forms of academic dishonesty including, but not 
limited to, cheating on assignments/tests, plagiarism, collusion, and falsification of information will call for 
disciplinary action.  Disciplinary action imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination from course, and probation, suspension, or 
expulsion from the College.  For further explanation of this and other conduct codes, please refer to the 
Student Handbook. 
 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, pagers and beepers are not permitted to be 
turned on or used within the classroom.  Use of these devices during classroom time will be considered a 
violation of the student code as it relates to “disruptive behavior.” 
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Class/Lab Procedures: 
The class is taught primarily by lecture.  Questions from students are both expected and encouraged.  
Student participation is expected in problem sessions and laboratories.  Problem sessions and laboratories 
are generally done in small groups. 
 
Accommodations: 
Students who need special accommodations in this class because of a documented disability should notify 
Student Disability Services. You may contact Student Disability Services by calling, (864) 591-3811, toll-
free 1-800-922-3679; via email through the Spartanburg Technical College web site at 
www.stcsc.edu/SDS/; or by visiting the office located in the Dan Lee Terhune Student Services Building, 
room 112 of the Spartanburg Technical College campus.  By contacting Student Disability Services early in 
the semester, students with disabilities give the College an opportunity to provide necessary support 
services and appropriate accommodations. 
 
Course Competences & Objectives: 
Upon satisfactory completion of this course, the student will be able to: 
 
Chapter 16: Electric Charge and Electric Field 

 State from memory the magnitude and sign of the charge on an electron and proton and also 
state the mass of each particle. 

 Apply Coulomb's law to determine the magnitude of the electrical force between point charges 
separated by a distance r and state whether the force will be one of attraction or repulsion. 

 State from memory the law of conservation of charge. 
 Distinguish between an insulator, a conductor, and a semi conductor and give examples of each. 
 Explain the concept of electric field and determine the resultant electric field at a point some 

distance from two or more point charges. 
 Determine the magnitude and direction of the electric force on a charged particle placed in an 

electric field. 
 Sketch the electric field pattern in the region between charged objects. 
 Use Gauss's law to determine the magnitude of the electric field in problems where static electric 

charge is distributed on a surface which is simple and symmetrical. Chapter 2: Describing Motion: 
Kinematics in One Dimension 
 

Chapter 17: Electric Potential and Electric Energy; Capacitance 
 Write from memory the definitions of electric potential, and electric potential difference. 
 Distinguish between electric potential, electric potential energy, and electric potential difference.  
 Draw the electric field pattern and equipotential line pattern which exist between charged 

objects.  
 Determine the magnitude of the potential at a point a known distance from a point charge or an 

arrangement of point charges. 
 State the relationship between electric potential and electric field and determine the potential 

difference between two points a fixed distance apart in a region where the electric field is 
uniform.  

 Determine the kinetic energy in both joules and electron volts of a charged particle which is 
accelerated through a given potential difference. 

 Explain what is meant by an electric dipole and determine the magnitude of the electric dipole 
moment between two point charges. 

 Given the dimensions, distance between the plates, and the dielectric constant of the material 
between the plates, determine the magnitude of the capacitance of a parallel plate capacitor. 

 Given the capacitance, the dielectric constant, and either the potential difference or the charge 
stored on the plates of a parallel plate capacitor, determine the energy and the energy density 
stored in the capacitor. 
 

http://www.spt.tec.sc.us/SDS/
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Chapter 18: Electric Currents 
 Explain how a simple battery can produce an electrical current.  
 Define current, ampere, emf, voltage, resistance, resistivity, and temperature coefficient of 

resistance. 
 Write the symbols used for electromotive force, electric current, resistance, resistivity, 

temperature coefficient of resistance and power and state the unit associated with each quantity.  
 Distinguish between a) conventional current and electron current and b) direct current and 

alternating current. 
 Know the symbols used to represent a source of emf, resistor, voltmeter, and ammeter and how 

to interpret a simple circuit diagram. 
 Given the length, cross sectional area, resistivity, and temperature coefficient of resistance, 

determine a wire's resistance at room temperature and some higher or lower temperature. 
 Solve simple dc circuit problems using Ohm's law. 
 Use the equations for electric power to determine the power and energy dissipated in a resistor 

and calculate the cost of this energy to the consumer. 
 Distinguish between the rms and peak values for current and voltage and apply these concepts in 

solving problems involving a simple ac circuit. 
 

Chapter 19: DC Circuits 
 Determine the equivalent resistance of resistors arranged in series or in parallel or the equivalent 

resistance of a series parallel combination. 
 Use Ohm's law and Kirchhoff's rules to determine the current through each resistor and the 

voltage drop across each resistor in a single loop or multiloop dc circuit. 
 Distinguish between the emf and the terminal voltage of a battery and calculate the terminal 

voltage given the emf, internal resistance of the battery, and external resistance in the circuit. 
 Determine the equivalent capacitance of capacitors arranged in series or in parallel or the 

equivalent capacitance of a series parallel combination. 
 Determine the charge on each capacitor and the voltage drop across each capacitor in a circuit 

where capacitors are arranged in series, parallel, or a series parallel combination.  
 Calculate the time constant of an RC circuit. Determine the charge on the capacitor and the 

potential difference across the capacitor at a particular moment of time and the current through 
the resistor at a particular moment in time.  

 Describe the basic operation of a galvanometer and calculate the resistance which must be added 
to convert a galvanometer into an ammeter or a voltmeter.  

 Describe how a slide wire potentiometer can be used to determine the emf of a source of emf. 
Given the emf of a standard cell, use the slide wire potentiometer to calculate the emf of the 
unknown.  

 Describe how a Wheatstone bridge circuit can be used to determine the resistance of an unknown 
resistor. Given three known resistors and a Wheatstone bridge circuit, calculate the resistance of 
an unknown resistor. 
 

Chapter 20: Magnetism 
 Draw the magnetic field pattern produced by iron filings sprinkled on paper placed over different 

arrangements of bar magnets.  
 Determine the magnitude of the magnetic field produced by both a long straight current-carrying 

wire and a current loop. Use the right hand rule to determine the direction of the magnetic field 
produced by the current. 

 Explain what is meant by ferromagnetism, including the concept of domains and the Curie 
temperature.  

 State the conventions adopted to represent the direction of a magnetic field, the current in a 
current-carrying wire and the direction of motion of a charged particle moving through a 
magnetic field.  

 Apply the right hand rule to determine the direction of the force on either a charged particle 
traveling through a magnetic field or a current-carrying wire placed in a magnetic field.  
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 Determine the torque on a current loop arranged in a magnetic field and explain galvanometer 
movement.  

 Explain how a mass spectrograph can be used to determine the mass of an ion and how it can be 
used to separate isotopes of the same element.  
 

Chapter 21: Electromagnetic Induction and Faraday's Law; AC Circuits 
 Determine the magnitude of the magnetic flux through a surface of known area, given the 

strength of the magnetic field and the angle between the direction of the magnetic field and the 
surface. 

 Write a statement of Faraday's law in terms of changing magnetic flux. Use Faraday's law to 
determine the magnitude of the induced emf in a closed loop due to a change in the magnetic 
flux through the loop. 

 Use Faraday's law to determine the magnitude of the induced emf in a straight wire moving 
through a magnetic field.  

 State Lenz' law and use Ohm's law and Lenz's law to determine the magnitude and direction of 
the induced current.  

 Explain the basic principle of the electric generator. Determine the magnitude of the maximum 
value of the induced emf in a loop which is rotating at a constant rate in a uniform magnetic field. 

 Explain how an eddy current can be produced in a piece of metal. Also, describe situations in 
which eddy currents are beneficial and situations in which they must be eliminated. 

 Explain how a transformer can be used to step up or step down the voltage. Apply the equations 
which relate number of turns, voltages, and currents in the primary and secondary coils to solve 
transformer problems.  

 Explain what is meant by mutual inductance and self inductance. List the factors which determine 
the self inductance of a solenoid. State the SI unit for inductance. 

 Write the equations for the average induced emf in a solenoid in which the current is changing at 
a known rate.  

 Write the equation for the energy stored in an inductor's magnetic field and also for the energy 
stored per unit volume, i.e., the energy density.  

 Write the equation for the voltage across the inductor as a function of time after the inductor is 
connected to the source of emf in an LR circuit. Graph the current as a function of time after the 
initial connection is completed. Write the equation for the voltage across the inductor as a 
function of time if the inductor is disconnected from the source of emf and discharged. Graph the 
current as a function of time after the discharge is initiated. 

 Distinguish between resistance, capacitive reactance, inductive reactance, and impedance in an 
LR or LRC circuit. Calculate the reactance of a capacitor and/or inductor which is connected to a 
source of known frequency.  

 Use a phasor diagram to determine the phase angle and total impedance for an LR, LC, or LRC 
circuit. 

 Determine the rms current and power dissipated in an LRC circuit. Determine the voltage drop 
across each circuit element and the resonant frequency of the circuit.  
 

Chapter 22: Electromagnetic Waves 
 Give a nonmathematical summary of Maxwell's equations. 
 Describe how electromagnetic waves are produced. 
 Draw a diagram representing the field strengths of an electromagnetic wave produced by a 

sinusoidally varying source of emf. 
 Calculate the velocity of electromagnetic waves in a vacuum if both the permittivity and 

permeability of free space are given.  
 State the names given to the different segments of the electromagnetic spectrum.  
 State the approximate range of wavelengths associated with each segment of the 

electromagnetic spectrum.  
 State the equation which relates the speed of an electromagnetic wave to the frequency and 

wavelength and use this equation in problem solving. 
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 Determine the peak magnitude of both the electric and magnetic field strength if the energy 
density of the electromagnetic wave is given. 

 Solve problems related to the time average value of the Poynting vector at a particular point and 
calculate the peak values of both the electric and magnetic fields at this point. 
 

Chapter 23: Light: Geometric Optics 
 Distinguish between mirror reflection and diffuse reflection. 
 Draw a ray diagram and locate the position of the image produced by an object placed a 

specified distance from a plane mirror. State the characteristics of the image. 
 Distinguish between a convex and a concave mirror. Draw rays parallel to the principal axis and 

locate the position of the principal focal point of each type of spherical mirror. 
 Draw ray diagrams and locate the position of the image produced by an object placed a specified 

distance from a concave or convex mirror. State the characteristics of the image. 
 Use the mirror equations and the sign conventions to determine the position, magnification and 

size of the image produced by an object placed a specified distance from a spherical mirror. 
 State Snell's law and use this law to predict the path of a light ray as it travels from one medium 

into another. Explain what is meant by the index of refraction of a medium. 
 Explain what is meant by total internal reflection. Use Snell's law to determine the critical angle 

as light travels from a medium of higher index of refraction into a medium of lower index of 
refraction.  

 Distinguish between a convex and a concave lens. Draw rays parallel to the principal axis and 
locate the position of the principal focal points for each type of thin lens. 

 Draw ray diagrams and locate the position of the image produced by an object placed a specified 
distance from either type of thin lens. State the characteristics of the image. 

 Use the thin lens equations and the sign conventions to determine the position, magnification, 
and size of the image produced by an object placed a specified distance from a concave or 
convex lens. 
 

Chapter 24: The Wave Nature of Light 
 Use the wave model to explain reflection of light from mirrors and refraction of light as it passes 

from one medium into another. 
 Use the conditions for constructive and destructive interference of waves to explain the 

interference patterns observed in the Young's double slit experiment, single slit diffraction, 
diffraction grating, and thin film interference.  

 Solve problems involving a single slit, a double slit and a diffraction grating for m, λ, d, D, and 
angular separation (θ), when the other quantities are given. 

 Solve problems involving thin film interference for m, λ, n, or t when the other quantities are 
given.  

 Explain how the Michelson interferometer can be used to determine the wavelength of a 
monochromatic light source and solve problems to determine the wavelength of the light from 
the source. 

 Use the wave model to explain plane polarization of light, polarization by reflection, and 
polarization by double refraction. 

 Calculate the angle of maximum polarization for reflected light. 
 

Chapter 26: Special Theory of Relativity  
 State in the student's own words the postulates of the special theory of relativity.  
 Explain what is meant by a frame of reference and distinguish between an inertial and noninertial 

frame of reference. 
 Explain what is meant by the principle of simultaneity and explain in your own words the 

"thought" experiment described in the text. 
 Explain what is meant by proper time and relativistic time and solve word problems involving time 

dilation. 
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 Explain what is meant by proper length and relativistic length and solve word problems involving 
length contraction. 

 Explain what is meant by proper mass and relativistic mass and solve word problems related to 
the mass of a moving object as measured by an observer at rest relative to the object. 

 Use the principle of special relativity to determine the relative velocity of an object as measured 
by an observer moving with respect to the object. 

 Explain what is meant by rest energy and total energy and solve word problems involving 
Einstein's mass energy equation. 
 

Chapter 27: Early Quantum Theory and Models of the Atom 
 Describe the method used by J. J. Thomson to determine the ratio of the charge on an electron 

to its mass.  
 Describe the apparatus used and solve problems involving a charged particle passing undeflected 

through a velocity selector.  
 Use Wien's law to determine the peak wavelength emitted by a black body at a given 

temperature.  
 Describe Planck's quantum hypothesis and calculate the energy of a photon at a given frequency 

or wavelength.  
 State the experimental results of the photoelectric effect and use the photon theory to explain 

these results.  
 Use the photon theory to determine the maximum kinetic energy of photons emitted from the 

surface of a metal or the threshold wavelength for the metal.  
 Use the photon theory and Compton's hypothesis to calculate the wavelength of a photon after it 

has been scattered as a result of a collision with an electron.  
 Use E = mc2 to determine the minimum energy required for pair production.  
 Explain the significance of the Principle of Complementarity.  
 Use de Broglie's hypothesis to determine the wavelength of moving particle.  
 Describe the apparatus used in the Rutherford scattering experiment and describe the 

experimental results.  
 Describe Rutherford's model of the atom and list two problems with the model.  
 Write the Balmer equation and use the equation to determine the wavelength of a photon 

emitted as an electron drops from a higher energy level to a lower energy level. Determine the 
frequency and energy of this photon.  

 List Bohr's postulates and use these postulates to explain the emission spectra produced by the 
hydrogen atom.  

 Determine the Bohr radius and angular momentum of an electron in a given energy level.  
 

Chapter 30: Nuclear Physics and Radioactivity 
 Determine the number of neutrons in a nuclide of known atomic number and mass number.  
 Explain what is meant by an isotope of an element. State how isotopes of an element differ and 

state the properties they have in common.  
 Explain what is meant by the unified atomic mass unit. Calculate the energy equivalent in MeV of 

an atomic mass unit.  
 Given a table of nuclear masses, calculate the binding energy of a nucleus and the binding energy 

per nucleon.  
 Identify the three kinds of radiation emitted by radioactive substances. State which radiations are 

deflected by electric and magnetic fields.  
 Give the symbol used to represent each of the following: alpha particle, beta- particle, beta+ 

particle, gamma ray.  
 Write a general equation to represent each of the following possible radiation decays: alpha 

decay, beta+ decay, beta- decay, gamma decay.  
 Distinguish between the parent nucleus and daughter nucleus in a nuclear transmutation.  
 Calculate the disintegration energy (Q) for a given alpha decay.  
 List the four conservation laws which apply to radioactive decays.  
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 Write the equation which relates the half life of a substance to its decay constant.  
 Write the equation for the law of radioactive decay. Explain the meaning of each symbol in the 

equation. Solve problems related to the law of radioactive decay. 
 
Course Content Outline: 
The following is an outline of the material covered during the course. The study of nearly every topic 
involves the critical evaluation of the pertinent theories and concepts as well as the critical evaluation of 
data in sample problems concerning each of the following topics. 
 
II. Electrical Charge and Electrical Fields 
(Chapter 16) 
 A. Static electricity 
 B. Charges in the atom 
 C. The electroscope 
 D. Coulomb's law 
 E. The electric field 
II. Electrical Potential and Electrical energy 
(Chapter 17) 
 A. Electrical potential and potential 
difference 
 B. The electron volt 
 C. Electrical potential due to a point 
charge 
 D. Capacitors  
III. Electric Currents (Chapter 18) 
 A. The electric battery 
 B. Electric current 
 C. Ohm's law and resistance 
 D. Electric power 
 E. Alternating current 
IV. DC Circuits and Instruments (Chapter 19) 
 A. Resistors in series and parallel 
 B. EMF and terminal voltage 
 C. Kirchoff's Rules 
 D. Capacitors in series and parallel 
 E. DC ammeters and voltmeters 

V. Magnetism (Chapter 20) 
 A. Magnets and magnetic fields 
 B. Magnetic field produced by electrical 
currents 
 C. Domain theory 
 D. Force on an electric current in a 
magnetic field 
 E. Force on a moving charge in a 
magnetic field 
 F. Applications 
VI. Electromagnetic Induction and Faraday's 
laws (Chapter 21) 
 A. Induced EMF 
 B. Faraday's laws 
 C. Electric Generators 
 D. Transformers 

VII. Electromagnetic waves (Chapter 22) 
 A. Maxwell's equations 
 B. Production of electromagnetic waves 
 C. The electromagnetic spectrum 
VIII. Geometric Optics (Chapter 23) 
 A. The ray model of light 
 B. Index of refraction 
 C. Reflection and image formation 
 D. Refraction and Snell's law 
 E. Thin lenses 
IX. The Wave Nature of Light (Chapter 24) 
 A. Huygen's principle 
 B. Interference and Young's experiment 
 C. Dispersion 
 D. Diffraction and diffraction gratings 
 E. Thin film interference 
 F. Polarization 
X Special relativity. (Chapter 26) 

A. Experimental basis for relativity. 
B. Postulates of special relativity. 
C. Relativity of time and length. 
D. Addition of velocities. 
E. Momentum. 
F. Relativistic energy. 

XI. Quantum Theory and Models of the Atom 
(Chapter 27) 
 A. Planck's quantum hypothesis 
 B. Photon theory of light 
 C. Wave-Particle duality 
 D. Wave nature of matter 
 E. Early models of the atom 

F. The Bohr model 
XII. Nuclear Physics and Radioactivity (Chapter 
30) 
 A. Structure and properties of the 
nucleus 
 B. Binding energy and nuclear force 
 C. Radioactivity 
 D. Alpha, Beta and Gamma decay 
 F. Conservation laws 
 G. Half life and radioactive decay 
 H. Decay series 

 
 



Student Performance Objectives: 
As a result of successful completion of this course, a student will be able to:  
 
a. Write and describe the basic laws used to analyze the phenomena studied. 
b. Use these laws to formulate methods for the solution of problems (given a verbal or written definition 
of such problems). 
c. Carry the problem solution through to a quantitative answer where appropriate. 
d. State and explain the simplifying assumptions made in analyzing such problems. 
e. Write lab reports describing experiments and the phenomena being investigated, critically analyze the 
results, and state what conclusions may or may not be drawn. 
f. Estimate the uncertainties in the measured quantities and their effects on the results. 
g. Use a variety of equipment such as vernier calipers, micrometers. Thermometers, timers, balances, and 
other equipment used in a physics laboratory. 


