
HONORS PS2030 - PHYSICS OF THE HUMAN BODY
    

Course Outline - Spring Semester 2019
    
INSTRUCTOR: Dr. Bradley W. Carroll
OFFICE: TY 213
TELEPHONE: 626-7921
E-MAIL: bcarroll@weber.edu
TEXTS: Physics of the Human Body, Richard P. McCall;

The Joy of Physics, Arthur W. Wiggins

Science and math background assumed:  none!

OUTLINE 
    
The human body is an amazing machine, yet most of us know very little
about how it actually works.  In this course we will take a look at
some of the basic principles of physics that allow the body to
function.  You will learn about how your muscles produce forces and
torques, how your heart creates your blood pressure and pumps your
blood, how your metabolism heats your body and how your body cools
itself, how electrical impulses carry signals through your body, and
how your ears hear and your eyes see.  Many hands-on activities will
make these concepts come alive.    

OFFICE HOURS
        

10:30 - 11:20 TTh
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You should come prepared to discuss the reading assignment for each
class (these are listed in the Lecture Schedule).  The two midterms
and the final are not cumulative, and focus on the physics concepts
and how they are applied to your body.  However, this is not a course
on anatomy and physiology, so you will not be required to memorize
parts of the body (bones, muscles, etc.).  Each exam will be given on
ChiTester over a three-day period; remember to bring a picture ID. 
Each person is responsible for his or her own work.  Academic
dishonesty on any exam will result in a grade of zero being given for
that examination.  A second violation will constitute failure of the
course.

Above all, Ask Questions at Any Time!  If you have questions that
can't be cleared up in class, drop by my office to discuss the
meaning and implications of the material.  Relax and enjoy this
exploration of how the human body works!

GRADING (Includes 4 free points!)

                     Midterms (3): 12 points each
                  Activities (11):  6 points each

An optional course extra credit project may be done for an additional
10 points.  The only requirement is that it demonstrate how something
you learned about how the human body works manifests itself in some
activity that you do.  On the day of the final exam, we will meet to
share our course projects.  You will give a short presentation on
what you learned, and then demonstrate your activity to the class. 
Along with your project you must hand in a short paragraph that
describes what you did.  Your project should be something we can both
be proud to share with the rest of the class!
 

    90 or above = A
    88 - 90 = B+
    82 - 88 = B
    80 - 82 = B-
    78 - 80 = C+
    72 - 78 = C
    70 - 72 = C-
    68 - 70 = D+
    62 - 68 = D
    60 - 62 = D-

        below 60 = E
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SCHEDULE AND READING ASSIGNMENTS

Week 1        
  Jan 08  Motion and Forces

     Physics of the Human Body, Ch. 1, p. 1 - 2
Joy of Physics, p. 27 - 31

  
 10  Newton’s Laws of Motion, Friction, Weight

Physics of the Human Body, Ch. 1, p. 2 - 13
Joy of Physics, p. 35 - 42, 45 - 52

Week 2
  Jan 15  Forces and Vectors, Center of Mass

 17  Activity #1: Levers

Week 3
  Jan 22 Torque and Mechanical Equilibrium

Physics of the Human Body, Ch. 1, p. 13 - 19
Joy of Physics, p. 95 - 100

      24 Muscles
 Physics of the Human Body, Ch. 1, p. 19 - 25

Week 4
  Jan 29  Forces in Muscles

Physics of the Human Body, Ch. 1, p. 25 - 33
Joy of Physics, p. 107 - 111

  Jan 31 Activity #2: Muscle Strength

Week 5 
  Feb 05  Pressure in the Body

Physics of the Human Body, Ch. 2, p. 34 - 41, 60 - 68
Joy of Physics, p. 145 - 149

 07  Activity #3: Breathing and the Lungs

Week 6
  Feb 12 Fluids in Motion and The Circulatory System

Physics of the Human Body, Ch. 2, p. 41 - 60
Joy of Physics, p. 149 - 158

 14 Activity #4: The Stethoscope
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Week 7
  Feb 19  Energy and Work

Physics of the Human Body, Ch. 3, p. 69 - 80
Joy of Physics, p. 67 - 72

  Feb 20 - 23 *** Exam #1 *** (covers weeks 1 - 6)

      21  Temperature and Heat
Physics of the Human Body, Ch. 3, p. 80 - 92
Joy of Physics, p. 171 - 180 and p. 186 - 189

Week 8    
  Feb 26  Energy and the Body

Physics of the Human Body, Ch. 3, p. 92 - 102

March 28  Activity #5: Energy and Power

 

Week 9 - Spring Break (March 04 - 08)

Week 10
March 12 Waves, Sound, Speech, and Hearing

Physics of the Human Body, Ch. 4, p. 103 - 135
and 

Joy of Physics, p. 123 - 143

      14  Activity #6: Sound and Hearing

Week 11
March 19  Electric Force and Electric Fields

Physics of the Human Body, Ch. 5, p. 136 - 144
Joy of Physics, p. 191 - 198

 20 - 23 *** Exam #2 *** (covers weeks 7 - 10)

 21 Activity #7: Static Electricity

Week 12
March 26  Voltage and Capacitors, Electric Force and Electric Fields

Physics of the Human Body, Ch. 5, p. 144 - 155
Joy of Physics, p. 198 - 201, 207 - 212

 28 Activity #8: Electrical Currents
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Week 13
April 02 The Nervous System

Physics of the Human Body, Ch. 5, p. 155 - 174
Joy of Physics, p. 216 - 217

      04  Activity #9: Reaction Time
 
Week 14      
April 09  Light Waves, Lenses and Images, The Eye

Physics of the Human Body, Ch. 6, p. 175 - 209
Joy of Physics, Ch. 17, p. 268 - 271 and p. 277 - 289

 11  Activity #10: Light, Color, and Lenses

Week 15
April 16  Radioactivity and the Human body
     Physics of the Human Body, Ch. 7, p. 210 - 244

 18 Activity #11: Probability and Radioactivity
  

Week 16
April 23  Presentation of course projects

April 22 - 25 *** Exam #3 *** (covers weeks 11 - 15)
  

REQUIRED WORDS

Any student requiring accommodations or services due to a
disability must contact Services for Students with Disabilities
(SSD) in room 181 of the Student Service Center.  SSD can also
arrange to provide course materials (including this syllabus) in
alternative formats if necessary.

In the event of a campus emergency (e.g., weather, utilities,
etc.) that results in the interruption of this class, please check
the course homepage for details on how this course will continue.

Any disclosure by a student, orally or in writing, whether
related to class assignments or not, that communicates the
possibility of imminent danger to the student or others will be
shared with the appropriate authorities.
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WSU Natural Sciences General Education Program

Mission Statement

The mission of the natural sciences general education program is to provide students with an
understanding and appreciation of the natural world from a scientific perspective.

Science is a way of knowing.  Its purpose is to describe and explain the natural world, to investigate
the mechanisms that govern nature, and to identify ways in which all natural phenomena are
interrelated.  Science produces knowledge that is based on evidence and that knowledge is repeatedly
tested against observations of nature.  The strength of science is that ideas and explanations that are
inconsistent with evidence are refined or discarded and replaced by those that are more consistent.

Science provides personal fulfillment that comes from understanding the natural world.  In addition,
experience with the process of science develops skills that are increasingly important in the modern
world. These include creativity, critical thinking, problem solving, and communication of ideas.  A
person who is scientifically literate is able to evaluate and propose explanations appropriately.  The
scientifically literate individual can assess whether or not a claim is scientific, and distinguish
scientific explanations from those that are not scientific.

Foundations of the Natural Sciences Learning Outcomes

After completing the natural sciences general education requirements, students will demonstrate their
understanding of general principles of science:

1. Nature of science.  Scientific knowledge is based on evidence that is repeatedly examined, and
can change with new information.  Scientific explanations differ fundamentally from those that
are not scientific.

2. Integration of science.  All natural phenomena are interrelated and share basic organizational
principles.  Scientific explanations obtained from different disciplines should be cohesive and
integrated.

3. Science and society.  The study of science provides explanations that have significant impact
on society, including technological advancements, improvement of human life, and better
understanding of human and other influences on the earth’s environment.

4. Problem solving and data analysis.  Science relies on empirical data, and such data must be
analyzed, interpreted, and generalized in a rigorous manner.

The Physical Sciences Learning Outcomes

Students will demonstrate their understanding of the following feature of the physical world:

1. Organization of systems:  The universe is scientifically understandable in terms of
interconnected systems.  The systems evolve over time according to basic physical laws.

2. Matter:  Matter comprises an important component of the universe, and has physical properties
that can be described over a range of scales.

3. Energy:  Interactions within the universe can be described in terms of energy exchange and
conservation.

4. Forces:  Equilibrium and change are determined by forces acting at all organizational levels. 


