
 

Syllabus  

Physical Science 102 

COURSE TITLE:  PHS 102, Physical Science II  

COURSE DESCRIPTION:  

This is the first of a sequence of courses in physical science and includes an introduction to science with 
emphasis on science terminology and investigations of the physical world. Topics are selected from 
astronomy, chemistry, geology and physics. This course will focus on the following topics: matter, motion, 
energy, work, power and introduction to chemistry. The following topics will be covered to a lesser 
degree: machines, electricity, fluid mechanics, heat transfer, thermal expansion, heat and phase change, 
thermodynamics, and the generation and application of various energy sources. 

CREDITS/CONTACT HOURS: 4 credit hour  

C - L - CR 

3 - 3 - 4 
 
Prerequisite(s): PHS 101* with a minimum grade of "C." 
 
Textbook: Paul G. Hewitt, John A. 
Suchocki, Leslie A Hewitt, Conceptual 
Physical Science, 4th edition, Addison-Wesley. 
2008  
 

 
References:  

 James Shipman, Jerry Wilson, Aaron Todd, An introduction to Physical Science, 11th 
edition, Houghton Muffin Co. 2006  

 Bill Tillery, Physical Science, 6th edition, McGraw Hill Higher Education, 2007 
 Konardo Krauskopf and Arthur Beiser, Physical Universe, 12th edition, McGraw Hill Higher 

Education,    
 
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 
 
Methods of Evaluation for Student Performance: 

http://www.aw-bc.com/catalog/academic/product/0,1144,0321516958,00.html
http://www.aw-bc.com/catalog/academic/product/0,1144,0321516958,00.html
http://www.aw-bc.com/home
http://college.hmco.com/physicalscience/shipman/physsci/11e/student_home.html
http://www.houghtonmifflinbooks.com/
http://highered.mcgraw-hill.com/sites/0072509783/student_view0/
http://catalogs.mhhe.com/mhhe/home.do
http://www.mhhe.com/physsci/physical/bookpage/index.html
http://catalogs.mhhe.com/mhhe/home.do
http://catalogs.mhhe.com/mhhe/home.do
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 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.‖ 
 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

3 

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 CONTENT 
 
A. General Goals:  
1. Students will develop an understanding of the principles and investigative procedures used in physical 
sciences.  
2. Students will gain an understanding of the scientific process as it relates to topics in basic physics and 
chemistry.  
3. Students will learn how to explain common natural events such as the behavior of movingobjects using 
experimentation and basic quantitative relationships including Newton’s Laws.  
4. Students will develop the Laboratory skills necessary to conduct scientific investigations related to 
introductory physics and chemistry.  
 
B. General Objectives: Upon successful completion of this course, the student will be able to:  
1. Use the scientific method to investigate different natural phenomena.  
2. Use Newton’s Laws to explain the behavior of objects in motion. 
3. Explain the concepts of work, conservation of energy and give examples of thermal energytransfer.  
4. Explain the relationship between electricity and magnetism. 
5. Use wave properties to explain the behavior of sound and light. 
6. Explain how elements are organized on the Periodic Table.  
7. Use the Periodic Table to explain the chemical properties of common elements. 
8. Measure the pH of acidic and basic solutions.  
9. Use quantitative analysis in the laboratory environment to explain the behavior of objects inmotion, 
light, thermodynamics and the chemical properties of common materials.  
 
Course Competences & Objectives: 
Upon satisfactory completion of this course, the student will be able to: 
 
Chapter 0: Unit of Measurement in Metric System 

 Recognize and use the units of the metric system for length, mass, volume.  
 Convert between the metric and the English systems for length, mass, volume.  
 Write numerical quantities with the correct number of significant figures and units.  
 Manipulate units algebraically and make unit conversions using MKS system. 
 Write numerical quantities in scientific notation. 

 
Chapter 8: Electrostatic and Electric Current 

 Define the fundamental property known as electric charge.  
 Use Ohm's law to solve problems that involve the current in a circuit, the resistance of the circuit, 

and the voltage across the circuit.  
 Describe electrical forces between objects.  
 Describe Coulomb's law.  

http://www.spt.tec.sc.us/SDS/
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 Distinguish between a conductor and an insulator.  
 Describe how an insulator can be charged by charge polarization.  
 Describe the factors that affect the resistance of a wire.  
 Distinguish between DC and AC.  
 Define the term ―electric potential difference‖ or ―voltage‖ between two points in an electric field, 

and its corresponding unit of measure, the ―volt‖. 
 Demonstrate an understanding of the difference between parallel and series circuits. 
 Determine the household energy consumption in terms of electric power ratings and cost per 

kilowatt-hour.  
 
Chapter 9: Magnetism and Electromagnetic Induction 

 Describe magnetic fields using the concepts of magnetic field lines and magnetic poles.  
 Describe what is meant by a magnetic field and discuss how it can be pictured by field lines.  
 State the connection between electric charges and magnetic fields.  
 Describe the force a magnetic field exerts on an electric current.  
 Describe what happens to the magnetic domains of iron in the presence of a strong magnet.  
 Describe the magnetic field produced by a current-carrying wire.  
 Describe how a magnetic field exerts a force on a charged particle in the field.  
 Describe how voltage is induced in a coil of wire.  
 State and explain Faraday's and Lenz’s law.  
 Describe how a transformer works.  
 Describe electromagnetic waves.  
 Demonstrate an understanding of Earth's magnetic field.  

 
Chapter 10: Waves and Sound 

 Diagram and label the parts of a wave.     
 Understand the general properties of both transverse and longitudinal waves.  
 State what the Doppler effect is and explain its origin.  
 Show how standing waves are formed and how their presence can be related to resonance.  
 Describe factors that affect the speed of a wave.  
 Distinguish between constructive and destructive interference.  
 Describe bow waves.  
 Describe sonic booms.  
 Relate the pitch of a sound to its frequency.  
 Describe the movement of sound through air.  
 Compare the transmission of sound through air with that through solids, liquids, and a vacuum.  
 Describe factors that affect the speed of sound.  
 Describe loudness and sound intensity.  
 Give examples of forced vibration.  
 Describe natural frequency.  
 Describe resonance.  
 Describe beats.  
 Describe what determines the musical quality of a note.  

 
Chapter 11: Light 

 Explain how a mirror produces an image.  
 Explain what is meant by the refraction and the reflection of waves. 
 Explain how refraction makes a body of water seem shallower than it actually is. 
 Explain what is meant by internal and total reflection.  
 Define lens and distinguish between converging and diverging lenses.  
 Describe the differences between farsightedness, near sightedness, and astigmatism. 
 Account for the dispersion of white light into a spectrum when it is refracted.  
 Discuss the origin of rainbows. 
 Explain why the sky is blue.  
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 Distinguish between constructive and destructive interference.  
 Explain why thin films of soap or oil are brightly colored.  
 Describe the diffraction of waves at the edge of an obstacle.  
 Describe the effect of diffraction on the sharpness of the images produced by optical instruments. 
 Distinguish between diffuse and regular reflection and tell when each will occur.  
 See how light can be polarized and what useful things can be done with polarized light.  
 Show how the reflection of light from the surfaces of plane and spherical mirrors can produce real 

and virtual images.  
 Determine how lenses can focus light rays and how they can be used to correct vision defects.  

 
Chapter 13: The Atomic Nucleus 

 Write equations for nuclear reactions and calculate the energy released in these reactions.  
 Distinguish between the processes of nuclear fission and nuclear fusion and discuss the 

advantages, disadvantages, and dangers of each as commercial power sources.  
 Define half-life.  
 Explain the significance of the binding energy of a nucleus.  
 Draw a graph of binding energy per nucleon versus mass number and indicate on it the location 

of the most stable nucleus and the range of mass numbers in which fusion and fission can occur.  
 Discuss nuclear fission and the conditions needed for a chain reaction to occur.  
 Describe how a nuclear reactor works.  
 Describe nuclear fusion. 

 
Chapter 18: Two types of Chemical Reactions (part II)  

 Define the oxidation and oxidizing agent 
 Define the reduction and reduction agent 
 Explain electrochemistry and electrolysis 
 Define the combustion and corrosion 
 Explain the principle of battery 

 
Chapter 20: Rocks and Minerals 

 Name and describe some of the most abundant minerals found in Earth's crust.  
 State the basic physical properties that can be used to identify mineral samples.  
 Distinguish the physical properties that are useful in identifying minerals.  
 Distinguish the chemical characteristics that are useful in identifying minerals.  
 Distinguish between rocks and minerals. 
 List and distinguish among the common silicate minerals.  
 Describe the chemical classification of minerals.  
 Distinguish among igneous, sedimentary, and metamorphic rocks. 
 List and describe the characteristics of intrusive/ extrusive igneous rocks.  
 Compare the origins of the fine-grained and coarse-grained igneous rocks and give several 

examples of each type.  
 Explain how new sedimentary rocks can be formed from the remains of previous rocks.  
 Describe several fragmental sedimentary rocks.  
 Describe the processes by which sediments become rock.  
 List and describe the characteristics of foliated/ non-foliated metamorphic rocks, including 

textures and composition.  
 Describe several metamorphic rocks and give their origins.  
 Draw a diagram that shows the rock cycle. 

 
Chapter 22: Plate Tectonics and Earth’s Interior 

 Identify the various layers of the Earth, and contrast them in terms of their thickness, 
composition, density, and seismic behavior.  

 Discuss the characteristics of the crust.  
 Discuss the properties and composition of the mantle.  
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 Discuss seismological and other evidence that indicates that the outer core is liquid.  
 Understand what is meant by the term Mohorovicic Discontinuity.  
 Contrast the asthenosphere and lithosphere.  
 Define isostasy and tell how this concept can explain the variations in elevation between 

mountains and the seafloor.  
 Distinguish among the four kinds of earthquake waves. 
 Explain how ocean-floor spreading accounts for present-day features of the ocean floors. 
 Identify the San Andreas Fault and indicate its origin.  
 Explain the basics of the theory of plate tectonics.  
 Discuss the major evidence in support of the theory of plate tectonics.  
 List the three types of plate boundaries and describe the type of motion involved at each.  
 Explain what Pangea was.  

 
Chapter 26: The Solar System 

 Discuss the origin of our solar system and comment on the possibility of the existence of 
additional solar systems associated with other stars in the universe.  

 Distinguish between the rotation and revolution of a planet and state the two regularities of these 
motions shared by most planets and satellites.  

 Identify the inner and outer planets and list the common properties of the members of each 
group.  

 Discuss why Pluto does not fit into either of the above groups.  
 Give the two causes of the deflection of comet tails so they always point away from the sun.  
 Describe how Venus is environmentally different from earth. 
 Describe the Great Red Spot of Jupiter.  
 Discuss the nature of Saturn's rings and explain how this was discovered before spacecraft visited 

Saturn.  
 List the names of the planets, in order, from the Sun outward.  
 Describe surface features and atmospheric characteristics of the planets in our solar system.  
 Distinguish between comets, asteroids, meteors, and meteorites.  
 Describe the orbit of a comet, and the orientation of the comet's tail.  
 Describe the orbit of asteroids.  
 Discuss the major surface features of the Moon (maria and highlands).  
 Explain briefly how the moon is related to eclipses and tides 
 Discuss the scientific interpretation of the origin of the Moon.  
 Explain the nature of the Moon's orbit around the Earth.  
 Be able to sketch the phases of the moon.  
 Explain the orientation of the Earth-Moon-Sun system for each phase.  
 Explain the approximate rising, meridian, and setting times for each phase (assume sunrise is at 

6 am and sunset is at 6 pm)  
 Distinguish between solar eclipses and lunar eclipses.  
 Describe the alignment of the sun, earth and moon during a solar eclipse.  
 Describe the alignment of the sun, earth and moon during a lunar eclipse.  
 Explain the phase of the moon at which each type of eclipse occurs.  

 
Chapter 27: The Stars 

 Show how the celestial sphere can be used to find the positions of objects in the sky and how 
declination and right ascension define these positions.  

 Understand how stars are classified and formed and how they proceed through well-defined life 
cycles as they burn up their nuclear fuel.  

 Describe how analyzing the spectrum of a star can provide information on the star's structure, 
temperature, composition, condition of matter, magnetism, and motion.  

 Identify the basic process that gives rise to solar energy.  
 Describe how the elements more massive than hydrogen are created and distributed throughout 

the universe.  
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 Describe the origin of auroras.  
 Discuss sunspots, the sunspot cycle, and some effects on the earth that are correlated with 

sunspot activity.  
 Define light-year.  
 Describe the parallax method of finding the distance to a star.  
 Describe how the distance to a star can be found by comparing its apparent and intrinsic 

brightness.  
 Describe how the mass and size of a star can be found.  
 Account for the relatively small range of stellar masses.  
 State what a brown dwarf is.  
 Interpret in terms of stellar structure the observation that nearly all stars have absorption (dark 

line) spectra.  
 Draw an Hertzsprung-Rusell (H-R) diagram and indicate the positions of main-sequence stars, red 

giants, and white dwarfs.  
 Compare the properties of red giants and white dwarf stars.  
 Outline the life history of an average star like the sun.  
 Outline the life history of a very massive star.  
 State what a supernova is.  
 Define neutron star and pulsar and discuss the connection between them.  
 Describe what black holes are and explain how they can be detected. 

 
Chapter 28: Cosmology 

 Describe the groupings of stars into gigantic "island universes" called galaxies.  
 Trace the history of our universe from its conception in the Big Bang to its present-day structure, 

using our current knowledge of cosmology.  
 Explain what red shifts in galactic spectra indicate about the motions of galaxies.  
 State Hubble's law and use it as evidence for the expansion of the universe.  
 Outline the properties of quasars and what they suggest about the nature of these objects.  
 Explain what is meant by the big crunch and why the average density of the universe is such an 

important quantity.  
 Explain the significance of the uniform sea of radio waves that fills the universe.  

 
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. 

 
 
Chapter 0 Unit of Measurement-metric 
System  
 

PART 1 Physics 
Chapter 8 Electricity  

 Electric Force and Charge 
 Coulomb’s Law 
 Electric Field 
 Electric Potential 
 Conductors and Insulators 
 Voltage Sources 
 Electric Current 
 Electrical Resistance 
 Ohm’s Law 
 Electric Circuits 

 Electric Power 
 
Chapter 9 Magnetism  

 The Magnetic Force 
 Magnetic Fields 
 Magnetic Forces on Moving Charges 
 Electromagnetic Induction 

 
Chapter 10 Waves and sounds 

 Vibrations and Waves 
 Wave Motion 
 Transverse and Longitudinal Waves 
 The Nature of Sound 
 Standing wave 
 Resonance 
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Chapter 11 Light   
 The Nature of Light 
 Reflection 
 Transparent and Opaque Materials 
 Color 
 Refraction 
 Diffraction 
 Interference/Polarization 
 The Doppler Effect 
 The Wave-Particle Duality 

 
PART 2 Chemistry   

Chapter 13 The Atomic Nucleus (part II) 
 The Atomic Nucleus and the Strong 

Nuclear Force 
 Half-Life  
 Transmutation of Elements 
 Nuclear Fission 
 The Mass–Energy Relationship—E = mc2 
 Nuclear Fusion  

 
PART 6 Chemistry   

Chapter 18 Two types of Chemical 
Reactions  (part II)  

 Oxidation–Reduction Reactions  
 Corrosion and Combustion 

 
Chapter 19  Organic 
Compounds (Selective)  
 

PART 3 Earth Science    
Chapter 20 Rocks and Minerals  

 Materials of the Earth 
 What Is a Mineral? 
 Mineral Properties 
 The Formation of Minerals 
 Classifying Minerals 
 Rocks 
 Igneous Rocks 
 Sedimentary Rocks 
 Metamorphic Rocks 
 The Rock Cycle 

 
Chapter 21 Geologic Time-Reading the 
Rock Record (Selective) 

 
Chapter 22 Plate Tectonics and Earth's 
Internal   

 Theory of continental Drift 
 Tectonics theory 
 Earth Science Before the Twentieth 

Century 
 Using Seismology to Look Inside the 

Earth 
 More About Earth’s Layers 

 
Chapter 23 Shaping Earth's Surface 
(Selective) 
 
Chapter 24 The Oceans, Atmosphere, and 
Climatic Effects (Selective) 
 
Chapter 25 Driving Forces of 
Weather(Selective) 
 

PART 4 Astronomy   
Chapter 26 The Solar System  

 Overview of the Solar System 
 The Nebular Theory 
 The Sun 
 The Inner Planets 
 The Outer Planets 
 Earth’s Moon 
 Asteroids, Comets, and Meteoroids 

 
Chapter 27 The Stars  

 Observing the Night Sky 
 The Brightness and Colors of Stars 
 The Hertzsprung–Russell Diagram 
 The Life Cycles of Stars 
 Black Holes 

 
Chapter 28 Cosmology 

 Galaxies 
 The Big Bang 
 Quasars 
 Special Relativity 

 
PART 9 Selective Chapter or Topics by Each 
Instructor 

 
 
 


