
 

Physical Science 101   

C - L - CR 

3 - 3 - 4 

COURSE NUMBER:  PHS 101 

Prerequisite(s): MAT 102* with a minimum grade of "C." 
Co-requisite(s): MAT 168 

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. 

General Education Outcomes  

Students who complete the general education core curriculum should be able to demonstrate 
1. rationality, logic, and coherence, through critical thinking; 
2. their ability to express themselves effectively in written and oral communication; 
3. their ability to express themselves effectively in quantitative and qualitative terms; 
4. their knowledge of the value and significance of diverse cultures; 
5. the scientific method of inquiry; 
6. their knowledge of global, political, social, economic, and historical perspectives; and 
7. their ability to access, retrieve, synthesize, and evaluate information. 

Course Outcomes 

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. 
h. demonstrate a fundamental knowledge of the basic physical and chemical concepts and scientific 
developments in physics and chemistry on assignments and exams 

 

CREDITS/CONTACT HOURS: 4 credit hour  

Textbook: Paul G. Hewitt, John A. 
Suchocki, Leslie A Hewitt, Conceptual 

Physical Science, 4th edition, Addison-Wesley. 
2008  
 

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
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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: 

 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. 
 
Withdrawl Policy: During the first 75% of the course, a student may initiate withdrawl and receive a 
grade of ‗W‘. A student cannot initiate withdrawl during the last 25% of the course. Extending 

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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circumstances require documentation and approval by the appropriate department head and academic 
dean. 
 
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. 
 
Classroom 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.‖ 
 
 
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.  

http://www.spt.tec.sc.us/SDS/
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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 Outcomes & 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 1: Patterns of Motion and equilibrium 
 Define the kinematical variables used to describe the motion of a particle:  

displacement, average speed, average velocity, instantaneous velocity, average acceleration, and 
instantaneous acceleration.  

 Differentiate between average speed and average velocity, between average velocity and 
instantaneous velocity, and between average acceleration and instantaneous acceleration. 

 Apply the definitions of kinematical variables and the equations of kinematics to any motion of an 
object moving with a constant acceleration along a straight line (one dimension). 

 Construct position versus time graphs and velocity versus time graphs for a motion of a particle in 
a straight line. Analyze the graphs in order to determine both average and instantaneous values 
of velocity and acceleration, and the object's displacement, as appropriate. 

 Describe the motion of a body in free fall (under the influence of the earth's force of gravity only). 
Recognize that the equations of constant accelerated motion apply to any motion of a freely 
falling object moving with a constant acceleration due to gravity, a = -g (where "g" = 9.8 m/s2). 

 Distinguish between weight (a gravitational force) and mass (the quantity of matter), and tell 
how these are related to each other near the surface of Earth.  

 Describe the motion of an object thrown straight up and allowed to fall until it hits the ground.  
 Describe how air resistance affects the motion of falling objects.  

Chapter 2: Newton's Laws of Motion 
 Find out the physical definitions of force and momentum.  
 Understand how changes in the motion of objects correlate with the forces that cause these 

changes.  
 Learn that the application of forces to objects follows three simple laws formulated by Isaac 

Newton, and be able to state and explain these laws.  
 See that any two massive objects in the universe exert an attractive force on each other.  
 Use proper units when working with the important concepts that you learn about in this chapter. 
 Be able to find the net force on an object. 
 Be able to state if an object is being accelerated in magnitude, direction, both or neither.  
 Recognize a state of equilibrium.  
 State and explain all three Laws of Motion by Sir Isaac Newton.  
 Point out and correct common misconceptions related to forces and motions.  
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Chapter 3: Momentum and Energy 
 Define momentum.  
 Define impulse and describe how it affects changes in momentum.  
 Deal with the conservation of energy law and understand its importance in the overall scheme of 

physical science.  
 Explain why an impulse is greater when an object bounces than when the same object comes to 

a sudden stop.  
 Give an example of how the vector nature of momentum affects the law of conservation of 

momentum.  
 Perform calculations using the concepts of work, energy, and power. 
 Determine the amount of power required to do a certain amount of work in a given period of 

time.  
 State the conservation laws that apply to linear momentum and give examples of each. 
 To be able to calculate a value for work. 
 To be able to calculate the potential and kinetic energies of a body in a conservative system. 

Chapter 4 Gravity, Projectiles, and Satellites 
 What did New ton discover about gravity 
 In what sense does the Moon ―fall‖? 
 How does the force of gravity between two bodies change? 
 Explain what does weightless means. 
  How the horizontal component is related with the vertical component of velocity in projectile 

motion. 
 Why does the vertical component of velocity fo rprojectile change with time, whereas the 

horizontal component of velocity does not? 
 Why does the force of gravity change the speedof a satelite in an elliptical orbit? But does not 

change in circular orbit? 
Chapter 5: Fluid Mechanics 

 Describe what determines the pressure of a liquid at any point.  
 Explain what causes a buoyant force on an immersed or submerged object.  
 Relate the buoyant force on an immersed or submerged object to the weight of the fluid it 

displaces.  
 Describe what determines whether an object will sink or float in a fluid.  
 Given the weight of a floating object, determine the weight of fluid it displaces.  
 Describe how Pascal's principle can be applied to increase the force of a fluid on a surface.  
 Define pressure and account for the increase in pressure with depth in a liquid or gas. 
 State Archimedes' principle and explain its origin. 

Chapter 6: Thermal Energy and Thermodynamics 
 Working through this chapter of the study guide will teach you to:  
 List three scales used to measure temperature.  
 Distinguish between heat and temperature and explain the units involved with each.  
 Learn how temperature scales are set up and how to convert temperature readings between 

scales.  
 Work with the concepts of specific heat to determine heat requirements for increasing a 

material's temperature or changing its phase.  
 Define thermal equilibrium.  
 Distinguish between internal energy and heat.  
 Compare the specific heat capacities of different substances.  
 Give examples and applications of thermal expansion of solids.  
 Describe the behavior of water as it is heated from 0oC to 15oC.  
 Demonstrate an understanding of thermal expansion.  

Chapter 7: Heat Transfer and Change of Phase 
 Tell how heat can be transferred through various forms of matter or even through empty space.  
 Explain how solids, liquids, and gases differ, and be able to describe how the behavior of gases 

can be explained using the kinetic theory of molecules.  
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 Discover how kinetic energy in gases can serve as a model for understanding heat and pressure 
effects in all phases of matter.  

 Understand the basis for the three laws of thermodynamics.  
 Define the ideal efficiency of a heat engine in terms of input and output temperatures and state 

what entropy is.  
 Distinguish between conduction and convection, and radiation.  
 Compare the ability of an object to emit radiant energy with its ability to absorb radiant energy.  
 Relate the temperature difference between an object and its surroundings to the rate at which it 

cools.  
 Explain why evaporation of water is a cooling process.  
 Explain why condensation is a warming process.  
 Explain why a person with wet skin feels chillier in dry air than in moist air at the same 

temperature.  
 Distinguish between evaporation and boiling and explain why food cooked in boiling water takes 

longer to cook at high altitudes.  
Chapter 8: Static and Current Electricity 

 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 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 12: Atoms and the Periodic Table 

 Describe the photoelectric effect and discuss why the wave theory of light cannot account for it.  
 Explain how the quantum theory of light accounts for the photoelectric effect. 
 Compare the quantum and wave theories of light and discuss why both are needed. 
 Discuss what is meant by the matter wave of a moving particle.  
 State the uncertainty principle and interpret it in terms of matter waves.  
 Distinguish between emission and absorption spectra.  
 Give the basic ideas of the Bohr model of the atom and show how they follow from the wave 

nature of moving electrons.  
 Define quantum number, energy level, ground state, and excited state.  
 Describe what is meant by the probability cloud of an atomic electron.  
 State the exclusion principle. 
 Compare the properties of metals and nonmetals. 
 List some of the characteristic properties of the halogens, the alkali metals, and the inert gases.  
 State the periodic law and describe how the periodic table is drawn up.  
 Distinguish between the groups and periods of the periodic table.  
 Demonstrate an understanding of the terms atomic number, mass number, atomic mass and 

(and the differences between these terms).  
 Write the nuclide notation of an element and relate it to the mass number, atomic number, 

number of protons, neutrons and electron.  
 Identify elements in various regions of the Periodic Table: metals, nonmetals, metalloids, alkali 

metals, alkaline earth metals, halogens, noble gases, transition elements, inner transition 
elements, lanthanides and actinides. 

Chapter 13: The Atomic Nucleus and Radioactivity 
 Explain the basic structure of an atom and of its nucleus.  
 Demonstrate an understanding of the term isotope. 
 Show why certain nuclei are stable, whereas others are radioactive.  
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 Describe the three most common modes of radioactive decay and understand the concept of 
radioactive half-life.  

Chapter 14: Elements of Chemistry 
 Name some of the basic inorganic compounds, and write their chemical formulas.  
 Difference between physical and chemical change? 
 Naming Elements and origins of the names of the elements. 

Chapter 15: How Atoms Bond and Molecules Attract 
 Understand the law of conservation of mass as it applies to chemical reactions.  
 Use the law of definite proportions and see how this law leads to the assignment of unique 

formula masses to compounds.  
 See the ramifications resulting from the postulates of Dalton's atomic theory.  
 Describe the processes of ionic, covalent, and hydrogen bonding and be able to write the 

formulas for compounds formed by the first two processes.  
 Name the compounds made from metals that can bond in more than one ionic form.  

Chapter 16: Mixtures 
 Distinguish the homogeneous mixture and heterogeneous mixture 
 Distinguish pure matter (element and compound) and mixture. 
 Distinguish between solution and suspension. 
 Appreciate the size and meaning of Avogadro's number.  
 Distinguish between solvent and solute.  
 Define the solubility of a substance.  
 Describe what is meant by unsaturated, saturated, and supersaturated solutions.  
 Discuss how the solubilities of gases and solids in water vary with temperature and, in the case of 

gases, with pressure.  
 Compare the behavior of solvents of polar and nonpolar liquids. 

Chapter 17: How Chemicals React 
 Distinguish between the physical and the chemical properties of substances, and tell how 

chemical reactions can change these properties.  
 Balance simple chemical equations.  
 Understand the role of energy in chemical reactions and explain how various factors can affect 

reaction rate.  
 Distinguish between exothermic and endothermic reactions. 
 Identify the nature of chemical energy.  
 Describe the relationship between the chemical energy absorbed or given off in a chemical 

change and the stabilities of the substances involved.  
 Explain what is meant by activation energy.  
 Compare gas, liquid, and solid fuels from the point of view of the pollution they produce when 

burned.  
 List the four factors that affect the speed of a chemical reaction.  
 Explain why reaction rates depend strongly on temperature.  
 Describe what is meant by a chemical equilibrium. 

Chapter 18: Two classes of Chemical Reactions 
 What are the Bronsted-Lowry definitions of base and acid? 
 What is hydronium ion and hydroxide ion, and how they are related with acid and base? 
 What does the pH of a solution indicate? 
 What is product of the reaction between acid and base? 

 
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 1 Patterns of Motion and 
equilibrium 

 Aristotle on Motion 
 Galileo‘s Concept of Inertia 
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 Mass—A Measure of Inertia 
 Net Force 
 The Equilibrium Rule 
 Support Force 
 Dynamic Equilibrium  
 The Force of Friction 
 Speed and Velocity 
 Acceleration 

Chapter 2 Newton's Laws of Motion  
 Newton‘s First Law of Motion 
 Newton‘s Second Law of Motion 
 Forces and Interactions 
 Newton‘s Third Law of Motion 
 Vectors 

Chapter 3 Momentum and Energy  
 Momentum and Impulse 
 Impulse Changes Momentum 
 Conservation of Momentum 
 Energy and Work 
 The Work–Energy Theorem 
 Conservation of Energy 
 Power 
 Machines 
 Efficiency 
 Sources of Energy 

Chapter 4 Gravity, Projectiles, and 
Satellites  

 Universal Law of Gravity 
 Gravity and Distance: The Inverse- 
 Square Law 
 Weight and Weightlessness 
 The Universal Gravitational Constant, G 
 Projectile Motion 
 Projectile Altitude and Range 
 Fast-Moving Projectiles—Satellites 
 Elliptical Orbits 
 Escape Velocity 

Chapter 5 Fluid Mechanics  
 Density  
 Pressure  
 Buoyancy in a Liquid 
 Archimedes‘ Principle 
 Pressure in a Gas 
 Atmospheric Pressure 
 Pascal‘s Principle 
 Buoyancy in a Gas 
 Bernoulli‘s Principle 

Chapter 6 Thermal Energy and 
Thermodynamics 

 Temperature 
 Absolute Zero 
 Heat 
 Quantity of Heat 
 The Laws of Thermodynamics 

 Specific Heat Capacity 
 Thermal Expansion 
 Expansion of Water 

Chapter 7 Heat Transfer and Change of 
Phase 

 Heat Transfer: Conduction 
 Heat Transfer: Convection 
 Heat Transfer: Radiation 
 Newton‘s Law of Cooling 
 Global Warming and the Greenhouse 

Effect 
 Boiling 
 Melting and Freezing 
 Energy and Change of Phase 

Chapter 8 Static and Current Electricity  
 Electric Charge  
 Electric Current and Voltage 
 Electrical Resistance 
 Ohm‘s Law 
 Electric Circuits 
 Electric Power 

Chapter 12 Atoms and the Periodic Table  
   Atoms Are Ancient, Tiny, and Empty 
   The Elements 
   Protons and Neutrons 
   Periodic Table 
   Physican and Conceptual Models 
   Identifying Atoms using the Spectroscope  
   The Quantum Hypothesis 
   Electron Waves 
   The Shell Model 

Chapter 13 The Atomic Nucleus and 
Radioactivity  

 Radioactivity 
 The Atomic Nucleus and the Strong 

Nuclear Forece 
 Half-Life and Transmutation 

Chapter 14 Elements of Chemistry  
 Chemistry: The Central Science 
 The Submicroscopic World 
 Physical and Chemical Properties 
 Determining Physical and Chemical 

Changes 
 Elements to Compounds 
 Naming Compounds 

Chapter 15 How Atoms Bond and 
Molecules Attract 

 Electron-Dot Structure 
 The Formation of Ions 
 The Ionic Bond  
 The Metallic Bond 
 The Covalent Bond 
 The Polar Covalent Bond 
 Molecular Polarity 
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 Molecular Attractions 
Chapter 16 Mixtures 

 Most Materials are Mixtures 
 The Chemist‘s Classification of Matter 
 Solutions 
 Solubility 
 Soaps and Detergents 
 Softening Hard Water 
 Purifying the Water We Drink 
 Wastewater Treatment 

Chapter 17 How Chemicals React  
 Chemical Equations 
 Counting Atoms and Molecules by Mass 
 Reactions Rates  

 Catalysts 
 Energy and Chemical Reactions 
 Chemical Reactions are driven by 

Entropy 

Chapter 18 Two classes of Chemical 
Reactions 

 Acid Donate Protons; Base Accept Them 
 Relative Strengths of Acids and Bases 
 Acidic, Basic, or Neutral Solutions 
 Acidic Rain and Basic Oceans 
 Losing and Gaining Electrons 

 

 

 
 


