
College Physics: Physics 126
Fall 2016

Course Number: Physics 126, 4 credits
Time/Location: MWF, 11:15-12:20 am, Room 212 Rieke Science Building
Prerequisites: PHYS 125

Instructor: Dr. Bret Underwood
Office: Rieke 249
e-mail: bret.underwood@plu.edu
Office Hours: Monday 2 - 4 pm, Thursday 1-2 pm and Friday 3-4 pm, or by appointment

Course Summary:
This is the second semester of the Physics 125-126 series. As in the previous semester,

our emphasis will be on thinking and reasoning - discovering relationships and patterns in the
physical world, and ask why these things happen the way they do.

The goal is for you to learn how to think like a physicist - namely, how to reason your way
through a problem. This critical thinking skill is one that will serve you well no matter what you
do - doctors, biologists, and politicians. We will develop this skill by doing physics, namely by
observing, thinking, and solving problems. If you try and use the “plug-and-chug" technique,
it is possible you may pass, but even worse - you will have learned nothing and wasted your
time.

Last semester we applied our problem solving skills to describing motion - acceleration,
forces, momentum, and energy. This semester, we will focus on the phenomena of electricity,
magnetism, and light. Again, the focus will be on understanding the concepts and reasoning
and problem solving with those concepts, not on memorizing lists of facts.

Textbook:
College Physics: A Strategic Approach (Technology Update) with
Modified MasteringPhysics and Student Workbook

Randall Knight, Brian Jones, Stuart Field, Addison-Wesley, 3rd edition.
ISBN 978-0-13-391397-2
Be sure your copy includes the student workbook and access to MasteringPhysics, the
textbook’s online homework system - we will be using both for the class.

Evaluation
Grades will be determined according to the following breakdown:

Prelecture Warmups 5%
Homework 20% (15% Online HW, 5% Written HW)
Midterm Exams 55% (15% Highest scoring exam, 13.3% for other exams)
Final 20%



Prelecture Warmups
As discussed above, this course involves a significant amount of class time doing activities

and problem solving. Because of this, it is essential that you come to class with a basic working
knowledge of the concepts and techniques we will be using that day.

Before each class, you must complete a Prelecture Warmup, which will be available on
Sakai. The Prelecture warmup consists of a reading assignment (and perhaps a video or
two) and a few questions to complete before class. I am primarily interested in what you
actually think, rather than what you think I want you to say, so these questions are graded on
completion only. However, if your responses indicate that you are not taking the assignment
seriously, you will get a zero.

You should discuss these questions with other students, either in this class or not – again,
their purpose is not to grade you, but to help you to start thinking about the material. The
warmup questions also include a place for you to give feedback on the parts of the reading
you had questions about and what you found confusing.

The warmup questions have two uses: first, they are designed to get you thinking about
the material we will be studying in class; second, your answers and feedback help me decide
what we should be spending class time on.

The Pre-lecture Warmup must be completed before midnight (11:59 am) the night be-
fore class. Late submissions are not accepted.

Homework:
Online Homework

Weekly homework for the course will consist of an online and a written component. The
online homework will be done through the MasteringPhysics homework system. You should
have received a Mastering Student Access Kit when you bought your textbook. If you do
not have an Access Kit, you will need to purchase access to MasteringPhysics online at
www.pearsonmylabandmastering.com/ (it costs about $56 extra, so it’s cheaper to get the
“bundle"). You will need to enter the course code:

underwood97248
in order to access the content for the course.

Using MasteringPhysics will help you learn more from homework: it provides immediate and
specific feedback, can help explain why a particular answer is not correct, and often has hints
to help coach you to the answer. Please put an honest effort into trying to get the system to
work for you.

Some technical details about grading with MasteringPhysics:

• You may enter up to 6 guesses per problem.
• Incorrect answers lead to a tiny 3% deduction for that problem.
• There is no deduction for opening hints - feel free to use hints when available! However,

there is a deduction for getting hints wrong, so try your best on all parts of a problem.
(Also, there is no bonus for not using hints either, so there is no downside to hints.)
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Written Homework
In addition, there will be a written homework assignment each week as well, handed out in

class. The purpose of the written homework is to give you an opportunity to practice some of
the skills that are not well suited to the online homework system, and to give you practice on
your problem solving strategies and homework organization skills.

Written homework will be graded on a 4-3-2-1 scale:
• 4: Solution is correct and clearly written and explained.
• 3: Minor errors in solution, difficult to follow reasoning (steps skipped).
• 2: Major errors in solution, very difficult to follow reasoning (major steps skipped).
• 1: Very little effort given.

In addition to scores on each problem, there is also one score that will appear on every
written assignment:

Demonstrate a clear and structured approach to solving problems.

It is important for you to provide a clearly written, legible homework assignment. Solutions to
problems should also have a clear structure, starting with what you know, what you are trying
to find, usually some sort of clearly drawn diagram that helps you analyze the system, some
statement of the physics you will use to analyze the problem, and a clear indication of the
result. Specifically, your homework problems will be graded on the following scale:

Demonstrate a clear and structured approach to solving problems.
Insufficent (2) Developing (3) Mastery (4)
Solutions are very difficult to fol-
low: solutions do not contain di-
agrams, or diagrams are of dubi-
ous quality, do not identify the the
physical concept(s) being applied,
do not contain a clear identification
of the quantities that are known,
and are fairly messy and difficult to
read.

Solutions can be followed, but with
some effort: solutions do not con-
tain high quality diagrams (when
appropriate), do not consistently
identify the physical concept(s) be-
ing applied, do not consistently
identify the information given in
the problem, and may have some
messy handwriting or disorganiza-
tion.

Solutions are easy to follow: so-
lutions contain high quality dia-
grams (when appropriate), con-
sistently identify the physical con-
cept(s) being applied, consistently
identify the information given in the
problem, and have neat handwrit-
ing and clear organization.

You will consistently get 2s and 3s on this until you can demonstrate a clear and legible
problem solving approach. Examples of well-written (and poorly-written) homework problems
will be handed out in class. You should use these as models.

Collaboration on homework problems is encouraged, but every student must complete
their own homework assignment - there is a difference between collaboration and copying.
If you try to just Google the answers or copy from a friend, you may get decent homework
grades, but you will fail the tests (and the course).

In general, homework will be due on Mondays at 5 pm (both online and written). You
may ask for one (1) HW extension during the semester, allowing you to turn the HW in on
Wednesday at 5 pm.

Lab:
There is a lab component to this course - it is listed separately as PHYS 136. The laboratory

sessions consist of experiments that allow you to have an opportunity to discover relation-
ships and patterns, and apply the concepts and ideas of the course. You will receive more
information on the first day of your lab.
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Exams:
There will be four (4) midterm exams and one final. I plan to include both qualitative (not

requiring calculation) and quantitative (requiring calculation) questions on the exams. Since
in physics new material often builds upon old material, all exams are implicitly cumulative;
however, only the final will be explicitly cumulative. All exams are closed-book, but equation
sheets will be provided. Your highest midterm exam score will count for 20% towards your total
grade, and the other two exam scores will each count 15%.

The exams will be held on the following schedule:

• Midterm 1: Friday, Sept 30 (In class)
• Midterm 2: Wednesday, Oct 19 (In class)
• Midterm 3: Friday, Nov 11 (In class)
• Midterm 4: Friday, Dec 2 (In class)
• Final Exam: Monday, Dec 12th, 11:00 am - 12:50 pm

If you must miss an exam for an excused medical reason or competition, you must contact
me in advance.

Mathematics Preparation:
This is an algebra-based physics course, so we will not use calculus here. We will, however,

use algebra quite a bit, and so it is worth brushing up on these skills. In particular, we will
be using algebra to solve linear and quadratic equations, use trigonometry to draw and ma-
nipulate triangles, and graph functions. It is your responsibility to seek help with the required
mathematics for the course, such as tutoring. Please visit the Academic Assistance program
(www.plu.edu/aac) for tutoring help.

Expectations for Classroom Behavior:

• You should be in your seat and ready to begin class on time.
• Class time will involve a significant amount of interactive work; you will be expected to

participate.
• Questions and comments must be relevant to the topic at hand.
• Classroom discussions should be civilized and respectful to everyone and relevant to the

topic we are discussing.
• Packing up your belongings prior to the end of class is disruptive to others around to you

and to me.

Special Needs and Circumstances:
Students with medically recognized and documented disabilities and who are in need of

special accommodation have an obligation to notify the University of their needs. Students in
need of accommodation should contact the Office of Disability Support Services (x7206). If
you need course adaptations or accommodations because of a disability, if you have emer-
gency medical information, or if you need special arrangements in case the building must be
evacuated, please make an appointment with me as soon as possible.

Academic Dishonesty:
PLU’s expectation is that students will not cheat or plagiarize, and that they will not condone

these behaviors or assist others who plagiarize. Academic misconduct not only jeopardizes the
career of the individual student involved, but also undermines the scholastic achievements of
all PLU students and attacks the mission of this institution. Students are inherently responsible
to do their own work, thereby ensuring the integrity of their academic records.
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Attendance Policy:
There is no explicit grade for attendance. However, it should be stressed that class time will

be spent understanding and applying the principles and techniques of physics, and it will be
difficult to earn a passing grade without attending class.

Broad Learning Goals:
The broad learning goals for this course are:

• Problem Solving: Students should be able to successfully use a variety of different
techniques for problem solving, including setting up a problem, identifying the physics
principles involved, solving for unknown quantities, and evaluating the answer.

• Multiple Representations: Students should be able to represent physical situations
using several different representations, including written, diagrammatic, graphical, and
mathematical representation, and translate between different representations.

• Physics Knowledge: Students should demonstrate a mastery of the underlying physics
concepts and techniques that we use to describe the world,

• Real-World: Students should be able to use physics to describe and explain observa-
tions of the world around them, and be able to explain how physics is relevant to their
life.
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Outline:
This schedule is only approximate, and may change as necessary.

Week Dates Topics Lab

1 Sept 5 Charge Coulomb’s Law No Lab

2 Sept 12 More Coulomb Electric Field &
Electric Field Electric Potential

3 Sept 19 Electric Potential DC Circuits I

4 Sept 26 Current, circuits Polarized Light
Exam 1

5 Oct 3 Circuits, Ohm’s Law DC Circuits II

6 Oct 10 Equivalent Resistance Lab Quiz # 1
Kirchhoff’s Laws

7 Oct 17 More Circuits No Lab
Exam 2

8 Oct 24 Magnetic Field Electromagnetic
Induction

9 Oct 31 Forces on Wires Geometric Optics
Induction

10 Nov 7 Faraday’s Law, EM Waves Thin Lenses
Exam 3

11 Nov 14 Waves Diffraction & Interference
Standing Waves

12 Nov 21 Wave Interference No Lab
(Thanksgiving Break)

13 Nov 28 Ray Optics Atomic Spectra
Exam 4

14 Dec 5 Lenses, Ray Tracing Lab Quiz # 2
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