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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. the scientific method of inquiry; 
5. 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 topics studied. 
b. Use these laws to formulate methods for the solution of problems. 
c. Carry the problem solution through to a quantitative answer where appropriate. 
d. State and explain the assumptions made in analyzing such problems. 
e. Estimate the uncertainties in the measured quantities and their effects on the results. 
f. Use appropriate equipment such as calipers. thermometers, timers, and balances, and follow 

procedures to complete experiments in physics and chemistry 
g. Write lab reports describing experiments and the phenomena being investigated, critically analyze 

the results, and state what conclusions may or may not be drawn. 
h. Demonstrate a fundamental knowledge of the basic physical and chemical concepts and scientific 

developments in physics and chemistry on assignments and exams. 

 

Textbook: Paul G. Hewitt, John A. 
Suchocki, Leslie A Hewitt, Conceptual 
Physical Science, 4th edition, Addison-Wesley. 
2008  
 

 
Lab Manual: SCC Lab Manual for Physical Science 101 
 
Recommended  tools: Scientific calculator (capable of basic arithmetic in scientific notation) 
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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 

 
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. 
 
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 
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: 

• 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.” 
 
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 
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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 
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. 
 
• The Scientific Method 
• Motion and Equilibrium 
• Newton's Laws of Motion  
• Momentum and Energy  
• Gravity, Projectiles, and Satellites  
• Fluid Mechanics  
• Thermal Energy and Thermodynamics 
• Heat Transfer and Phase Changes 
• Electric Circuits  

• Atoms and the Periodic Table  
• Nuclear Reactions and Radioactivity  
• Elements of Chemistry  
• Chemical and Molecular Bonds 
• Mixtures 
• Chemical Reactions 
• Acids and Bases 
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Course Outcomes & Objectives: 
Upon satisfactory completion of this course, the student will be able to: 

Prologue: The Scientific Method 
• Define the scientific method and describe why it is integral to the way science is done. 
• Describe the relationship between theory and experiment and the role of each. 
• Distinguish among facts, theories, and observations. 
• Distinguish between science and nonscience. 

Chapter 0: Unit of Measurement in Metric System 
• Recognize and use the units of the metric system 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.  
• Describe the motion of a body in free fall (under the influence of the earth's force of gravity only). 
• 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.  
• Find the net force on an object. 
• State if an object is being accelerated in magnitude, direction, both or neither.  
• Recognize a state of equilibrium.  
• State and explain Newton’s three Laws of Motion.  

Chapter 3: Momentum and Energy 
• Define momentum.  
• Define impulse and describe how it affects changes in momentum.  
• Explain why an impulse is greater when an object bounces than when the same object comes to 

a sudden stop.  
• State the conservation laws that apply to linear momentum and give examples of each. 
• Deal with the conservation of energy law and understand its importance in the overall scheme of 

physical science.  
• Perform calculations using the concepts of work, energy, and power. 
• Calculate the potential and kinetic energies of a body in a conservative system. 
• Determine mechanical advantage and find the relationships between input and output force and 

distance in a simple machine. 
• Find the efficiency of a simple machine. 

Chapter 4 Gravity, Projectiles, and Satellites 
• State and use the universal law of gravity. 
• Explain what weightless means. 
• Explain why an object in orbit is weightless and how it is equivalent to an object in constant 

freefall. 
• Explain how the horizontal component is related with the vertical component of velocity in 

projectile motion. 

Chapter 5: Fluid Mechanics 
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• Describe what determines the pressure of a liquid at any point.  
• Explain what causes a buoyant force on an immersed or submerged object.  
• State Archimedes' principle and explain its origin. 
• 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.  
• Describe Bernoulli’s principle and give or understand examples. 

Chapter 6: Thermal Energy and Thermodynamics 
• 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.  
• 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.  

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.  
• 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.  
• State what entropy is.  
• 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.  
• Define specific heat capacity, specific heat, and latent heat.  
• Find the relationship between heat flow and temperature. 
• Find the heat flow in a change of phase. 

Chapter 8: Static and Current Electricity 
• Define electric charge, current, and voltage. 
• 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.  
• Demonstrate an understanding of the difference between parallel and series circuits. 
• Determine power and energy consumption of a component in an electric circuit. 

Chapter 12: Atoms and the Periodic Table 
• Give the basic ideas of the Bohr model of the atom. 
• Distinguish between the groups and periods of the periodic table.  
• Define atomic number, mass number, atomic mass. 
• Define an atomic spectrum is, and describe how it is produced and how it is related to the 

electron orbits of an atom. 
• Describe the shell model of the atom and how it accounts for the chemical properties of atoms. 

Chapter 13: The Atomic Nucleus and Radioactivity 
• Demonstrate an understanding of the strong nuclear force and how it determines the stability of 

a nucleus.  
• Describe the three most common modes of radioactive decay. 
• Understand what fission and fusion, which nuclei undergo each, and why. 
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• Define and understand a nuclear chain reaction. 
• Understand the concept of radioactive half-life.  

Chapter 14: Elements of Chemistry 
• Name some of the basic inorganic compounds, and write their chemical formulas.  
• Describe the difference between physical and chemical changes and be able to identify changes 

as either physical or chemical. 

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.  
• Describe the processes of ionic, covalent, and hydrogen bonding and be able to write the 

formulas for compounds formed by the first two processes.  
• Read electron dot structures and chemical equations. 
• Define electronegativity, dipole, and polar bond and be able to determine which molecules will be 

polar. 
• Know the types of molecular attractions and the physical origin of each. 

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

of gases, with pressure.  
• Describe methods of separating mixtures. 

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. 
• Use a chemical equation to determine the mass ratios of reactants and products. 
• Define the four types of components that can occur in a chemical reaction. 
• Understand the role of energy in chemical reactions and explain how various factors can affect 

reaction rate.  
• Distinguish between exothermic and endothermic reactions. 
• Explain what is meant by activation energy. 

Chapter 18: Two classes of Chemical Reactions 
• Exoplain the Bronsted-Lowry definitions of base and acid, and be able to identify the acids and 

bases in a chemical reaction. 
• Define what hydronium and hydroxide ions are and how they are related to acids and bases. 
• Define pH and how to use it to determine acids and bases. 
• Define and indentify a salt. 


