PHYSICS 102 SYLLABUS

Syllabus

Dr. R.L. Herman

Summer 2019

Instructor: Dr. R. Herman

Office Hours: MTWREF 12:30-1:30 PM
Office: Osprey Hall 2007]J

Phone: 962-3722

Email: hermanr @uncw.edu

Course Content:

Required Text: College Physics by OpenStax College
(2017). https://openstaxcollege.org/textbooks/college-physics

This is a continuation of Physics 101. We will
cover Chapters 18 through 28 of the text. Previously, you
have learned about linear and circular motion,
gravitational and frictional forces, rotational motion, fluid,
thermal physics and waves. In this second course we will
study electrical and magnetic forces, electromagnetic
waves, optics and the birth of modern physics.

Learning Outcomes: www.uncw.edu/phy/about/slos.html.
After successfully completing this lecture and laboratory
course you should at least be able to:

1. Demonstrate the ability to think critically and to use
appropriate concepts to analyze qualitatively prob-
lems or situations involving the fundamental princi-
ples of physics. [SAN 1]

2. Demonstrate the ability to use appropriate mathe-
matical techniques and concepts to obtain quantita-
tive solutions to problems in physics. [SAN 2, QRE
1, QRE 2]

3. Demonstrate basic experimental skills by the prac-
tice of setting up and conducting an experiment with
due regards to minimizing measurement error. [SAN
2, QRE 2, QRE 3]

4. Demonstrate basic communication skills by working
in groups on laboratory experiments and the
thoughtful discussion and interpretation of data.
[SAN 3, QRE3]

Why Study Physics?

This is a question that students often ask. "Why do I
need to take physics? I am a biology major!" (You can fill in
your own major.) To many physics appears to be a difficult
subject, which is too abstract, not relevant to everyday living,
and uses too much mathematics. It is the ultimate cross to
bear to get an undergraduate degree. No wonder many stu-
dents try to put it off as long as possible. However, there

must be a good reason for other
disciplines to require students to
take this course.

There are several possible
reasons to take physics. One is
to open students' eyes to the
wonders of the physical world
around them. Another is to train
them to analyze what they see by
developing simple models of
that part of the world in which
they are interested. This last reason is called problem solv-
ing, which is a key ingredient in learning physics. Finally, the
experience in this course will help in making the student a
more informed individual, which can come in handy when
basic issues in science become political issues.

What is physics? Physics is the most basic science. It
touches every part of your daily life at every moment. It gov-
erns the heaters and air conditioners, which allow us to live
in comfortable surroundings. It is responsible for the light
used to read this syllabus, or to make it possible for cars to
bring you to class. Without physics energy could not be
transported in DNA molecules to allow biological systems to
develop, grow and reproduce.

The word physics has its roots in the Latin word physica
and the Greek word physis, which mean nature. Physics is the
study of the underlying principles that govern the behavior of
the world around us. It is important that everyone have some
understanding of the physical world in our technological
society.

We are faced with the accu-
mulation of 7000 years of scien-
tific information and with the
internet our access to informa-
tion is growing exponentially.
However, there is still much that
is unknown or not understood.
New physical principles are be-
ing discovered every year in an
attempt to refine our under-
standing of nature. Typically
these result from a series of ob-
servations and experiments,
which are complemented by reflective reasoning. Theories
are then developed and tested, leading to new principles.
This was described in the 1963 lectures of the late Dr.
Feynman:

"What do we mean by understanding something? We
can imagine that this complicated array of moving things
which constitutes the world is something like a great chess
game being played by the gods, and we are observers of the
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game. We do not know what the rules of the game are; all we
are allowed to do is watch the playing. Of course, if we
watch long enough, we may eventually catch on to a few of
the rules. The rules of the game are what we mean by funda-
mental physics. Even if we know every rule, however, we
might not be able to understand why a particular move is
made in the game, merely because it is too complicated and
our minds are limited. If you play chess you must know that
it is easy to learn all the rules, and yet it is often hard to se-
lect the best move or to understand why a player moves as he
does. So it is in nature, only much more so; but we may be
able to at least to find all the rules. Actually, we do not have
all the rules now. (Every once in a while something like cas-
tling is going on that we still do not understand.) Aside from
not knowing all of the rules, what we really can explain in
terms of those rules is very limited, because almost all situa-
tions are so enormously complicated that we cannot follow
the plays of the game using the rules, much less tell what is
going to happen next. We must, therefore, limit ourselves to
the more basic question of the rules of the game. If we know
the rules, we consider that we understand the world."

Study Tips:

To many students physics is difficult. Of course, this is
true of any subject, which is not understood. The point is that
physics can be understood through logic and objectivity.
Physics is a subject, which builds on itself. Unfortunately,
students must learn the basics, before they can venture to the
more interesting applications. So, the subject may at first ap-
pear to be boring and not very relevant.

Another problem students face is that the study of phys-
ics requires new terminology and a new way of thinking.
One cannot hope to learn physics the night before the exam.
Therefore, in this course you will be expected to do home-
work assignments on a regular basis. In fact, you should
spend several hours a day doing physics. [You should spend
at least six hours per week on physics outside of class.]

A final discouragement to studying physics is the use of
mathematics. Mathematics is a tool for expressing the ob-
served relationships between physical quantities. Physics is
not mathematics. The principles of physics can be stated
without mathematics, but the mathematical equations are
more compact and can be used to predict the values of un-
known quantities from known ones.

In a basic course, such as this one, we will practice using
this tool by solving simple word problems. We will do this in
the homework, in the lectures and in the exams. The key to
doing word problems is the approach that one takes. In the
following is a set of steps, which you should always follow to
be successful:

W=mg

SOLVING PROBLEMS
1. Read the problem and determine the physical
principle involved.

2. List the given and unknown information

3. Draw a picture, labeling it with the known and
unknown information, when possible.

4. Write down any relationships between the given
and the unknown variables.

5. Solve for the unknown quantities. Be careful to
express everything in the appropriate units.

6. Express the answer with its units and the correct
number of significant figures.

7. Final Check: Does the answer make sense?

LA 0 [

“Does this apply always, somstimes, or never?”

The goal of physics is to describe the maximum number
of phenomena in our universe in terms of the minimum num-
ber of general principles. Also, these principles should be as
simple as possible. Therefore, as you read the text and follow
the lectures, you should get into the habit of identifying these
principles. A suggested practice is as follows:

STUDYING PHYSICS
1. Read the relevant text material before the
lecture.

2. Go to class, takes notes, listen.

3. Reread the topic carefully. Identify the underly-
ing principle of the section and/or chapter. De-
fine all new terms. Understand the material, do
not just memorize it.

4. Now, you are ready to start the problems and
follow the problem solving strategy listed above.




Bonus Work:

Unfortunately, at the conclusion of a two semester intro-
ductory physics course you will have seen only the physics
known up to the early 1900s. However, in the past seventy
years physics has changed considerably. The neutron was
discovered in 1932, followed by the discovery of many other
elementary particles. In 1945 the first atomic bomb was ex-
ploded. In the 60's and 70's pulsars and other distant objects
were observed. Lasers have become commonplace and the
movies are filled with new technology and even things that
are physically impossible. Or are they? Teleportation was
common in Star Trek. In 1997 a group of scientists carried
out a form of teleportation.

In order to become familiar with these and other recent
developments in physics, there will be periodic bonus ques-
tions handed out for extra credit. You will be required to an-
swer these in essay form to receive credit. Only neat work
will count! Bonus points will be added to the total earned
quiz points.

Course Requirements:

Attendance: YOU ARE EXPECTED TO ATTEND
ALL OF THE LECTURES! After three excused absences,
there will be a penalty of 2% for each absence from your to-
tal grade.

Homework: Homework assignments will be handed out
on a regular basis. They will not be collected, butyou are
strongly encouraged to do assignments before the quizzes are
given. Doing the suggested problems is very important for

learning the material in this course.

Labs: Satisfactory lab performance is a required part of
this course. For each missed lab, your final grade will be
dropped by half a letter grade according to departmental pol-

icy. There will be an opportunity to made up one lab at the
end of the semester. Labs will count 10% of your final grade.

Exams and Grades: There will be seven 30 minute quiz-
zes and a final for this course. Quizzes will consist of a mix-
ture of multiple choice, definitions or conceptual questions
plus selected problems similar to those covered in class or in
the Suggested Problems list. You will be tested on your grasp
of the concepts and ability to use these concepts to solve
problems.

All quizzes and the final exam will be closed book
and no formulae will be included. There will be no
makeup quizzes without prior permission. Graphing calcu-
lators are not permitted for the exams.

The final exam will be cumulative, covering all twelve
chapters. It will be given 8 am- 11 am on August 1st.

Your grade will be based on the following information:

Quizzes 60%
Final 30%
Labs 10%
Final 20%
90-100 A
80-89.5 B
70-79.5 C
60-69.5 D

Plus-minus grading may be used in special cases.

Topics To Be Covered:

Electricity electric charges, Coulomb's Law, electric po-
tential, Ohm's Law, Kirchoff's laws, resistance, capacitance,
dielectrics.

Magnetism magnetic fields, moving coils, electromotive
forces, Faraday's Law, inductance, moving charges, motors
and generators, AC circuits, impedance, reactance.

Electromagnetic Waves wavelength, frequency, speed,
electromagnetic energy, reflection, refraction, Snell's Law,

dispersion, polarization..

Geometric Optics plane mirrors, spherical mirrors, thin
lenses, simple and compound systems, ray diagrams, optical
instruments, resolving power, microscopes, telescopes.

Physical Optics Huygen's principle, interference, optical
path length, diffraction, single and double slits, diffrection
gratings.

Relativity fundamental principles, length contraction,
time dilation, simultaneity, twin paradoxX, mass-energy
relation.

Quantum Mechanics photoelectric effect, Compton ef-
fect, photons, deBroglie waves, wave-particle duality, Bohr's
atomic model.
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Homework Problems:

Doing and thinking about physics is important in learn-
ing the material. You should do all multiple choice and as
many of the problems a possible. Suggested problems are on

the assignment page.

THIS SCHEDULE IS SUBJECT TO CHANGE

Physics on the Web:

More information will be posted on the web related to
the topics we are studying. Links can be found with summa-
ries to the material, study suggestions and physics humor.
Old quizzes will be made available, ideas for bonus topics
and links to summaries of mathematical topics in algebra and
trigonometry. These will be accesible through the instructor's
homepage at

people.uncw.edu/hermanr/phy102 '
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Adyvice for Success:

In order to learn the material in this course and earn a
good grade, you need to put in some effort. Do not put off as-
signments or reading. If you do not understand something,
ask the instructor. Come to office hours, use email, ask
knowledgeble students, or go to the library/internet and find
supplementary material. The instructor can only cover the

basics in class. You are not expected to know the material by
only listening to the lectures. You need to work problems and
think about what you are doing.

Academic Honor Code: All members of UNCW’s community
are expected to follow the academic Honor Code. Please read the
UNCW Honor Code carefully (as covered in the UNCW Student
Handbook). Academic dishonesty in any form will not be tolerated
in this class. Please be especially familiar with UNC-W’s position
on plagiarism as outlined in the UNCW Student Handbook. Plagia-
rism is a form of academic dishonesty in which you take someone
else’s ideas and represent them as your own.

Student Disabilities: UNCW Disability Services supplies informa-
tion about disability law, documentation procedures and accommo-
dations that can be found at www.uncw.edu/disability. To obtain
accommodations the student should first contact Disability Services
and present their documentation to the coordinator for review and
verification.

Campus Respect Compact. UNCW has recently instituted a Re-
spect Compact to affirm our commitment to a civil community,
characterized by mutual respect. That Compact will soon be affixed
to the wall of each classroom and can be accessed at:
http://uncw.edu/diversity/documents/ApprovedSeahawkResp

ectCompact8x10.08.09.pdf .
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