PHYS 121 H: Introductory Physics I | Fall 2018

Instructor: Dr. Eileen Meyer | email: meyer@umbc.edu | office ext: 5-2534 | Office: 312 (Physics)

Class Times: M/W/F 9-9:50AM  PHYS 201
Discussion: =~ Wednesdays 10-11:50 AM UC 115D

Discussion Instructor:
Dr. Terrance Worchesky | email: worchesk@umbc.edu | office ext: 5-6779 | Office: 217 (Physics)

Welcome to the world of Physics! Whether you plan on a career in physics, engineering, medicine, or
some other field, you will quickly learn that physics is at the foundation of much of it. In particular, in
this course we will learn the basics of mechanics, i.e., how objects move when subject to forces, and
the connection of this motion to energy and momentum. The goal of this course is not only to teach
you the basics of mechanics with calculus, but also to think like a physicist. Many of you will find
this challenging at first, especially if you have been taught in an environment with a lot of testing
which tends to emphasize memorization and learning ‘by rote’ rather than true understanding and
physical insight. Be not afraid — we will help you to learn these other skills as well. Because our goal
is to teach you to think like a physicist, this is largely an active learning course. This means that you
will be responsible for your first exposure to the material, through both reading and pre-lecture videos.
The in-class time will be spent challenging yourself and asking questions to cement your understanding
of the concepts. There will be many opportunities in class, during the discussion session, and online to
ask questions and improve your understanding. If you have not experienced ‘active learning’ before,
you might be worried, but don’t be. We’ve worked hard to make sure that the expectations for the
course are as clear as possible so as long as you follow directions outlined in this syllabus and show up
to class with a spirit of curiosity and openness to learning, you will be fine.

Elements of this Course:

Reading Before Lecture.
Below you will find a course schedule which lists the topic of each lecture, as well as the dates of
quizzes, and when pre-lectures (described below) and homework is due. For each lecture, to the right
you will find a corresponding reading assignment. One of the major transitions you will make in
college is towards a much higher reliance on reading and self-teaching from reading. Why is this
important? As you get to higher and higher levels in your chosen field (whether physics or something
else), you will inevitably get to the point where there is no class for what you want to learn. There are
only books and published papers. At this point, your years of training yourself to read and understand
concepts from a textbook or similar source will really be important. The Course Materials Initiative
(CMI) which is offered for this course, provides you with electronic access to the textbook we use (see
below). However, if you prefer to read a paper copy, you are by all means encouraged to obtain one (be
sure to get the right edition, but used is fine and usually much cheaper).

Pre-Lecture.
Each week, there will be one or two “pre-lecture” videos provided under the FlipItPhysics program (see
“Accessing Course Materials” below or on the Blackboard site). These videos are required watching &
will provide an introduction to the material that will be covered that day. I highly recommend that you
first read the associated material in the textbook (which will necessarily be more comprehensive &
informative than a video), and then watch the pre-lecture as a kind of “summing it all up” experience,
though you are encouraged to do what works for you. Further below in this syllabus you will find a
detailed schedule for the semester that lists both the reading sections for each lecture and the dates that
pre-lectures are due.
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During the pre-lecture, there are “checkpoint” questions that will check your understanding of the
material at a basic level (this is also why it is best that you read first, watch video second). In the
FlipItPhysics system, you will login to watch the video and complete the checkpoint. Both must be
completed by 8 AM on the day assigned in order to get credit (note: for obvious reasons, it is generally
preferable to do these the day before or earlier unless you enjoy getting up very very early).

The combined pre-lecture and checkpoints are worth 5% of your final grade.

Quizzes.
Each week (roughly), there will be a quiz. These will be at the beginning of class on the dates listed in
the schedule, and will generally cover material since the last quiz, though anything covered so far in the
course is fair game (this situation would usually arise in a multi-part question). These quizes are
closed-book and closed notes. You may use a calculator but cell phone use is banned. Occasionally
included on this quiz will be several questions regarding how you work on the course — number of
hours spent reading, doing homework, how well you are doing at working in advance of the due date,
etc. This is for my information, but also an opportunity for you to honestly self-reflect on how you are
doing with the course. It is not uncommon for new (and not new!) college students to struggle with
time management, so this self-reflection process is an invaluable tool for you to develop.

The quizzes are worth 5% of your final grade.

Lecture.
Clickers will be used to track attendance and promote active learning by providing instant feedback for
both myself and for you. It is your responsibility to both bring your clicker to every class and to make
sure it is working properly. If your clicker does not work or if you forget your clicker, you will not
receive attendance credit for that day. Be sure to have extra batteries for it as well. The lecture slides
will usually be posted on Blackboard before every lecture. These will provide you with the structure of
every lecture and help to facilitate the note-taking process. It is important to remember that these slides
are not the complete content of the class but only an outline and so studying them only is not a
substitute for attending lectures. If you miss any lectures, you are still responsible for the material
covered.

Participation credit for lecture (through clicker responses) is worth 5% of your final grade.

Discussion.
Discussions are weekly meetings where you work on a packet of problems in small groups and under
the observation of the discussion instructor (Dr. Worchesky). For this course, discussion will be held on
Wednesdays from 10-11:50 in University Center 115D. Discussion is designed to provide you with a
collaborative learning environment so you can help and learn from each other. Some of the assigned
problems will be quite challenging. We find that this is the best environment to tackle these problems,
which can have solutions which are at first counter-intuitive, because of the group environment.
However, each student is ultimately responsible for writing out and fully understanding the solution to
all problems in the packet. “Direct copying”, besides sabotaging your learning, will also be penalized
if observed by the instructor.

The discussion grade is a “completion” grade — before you can leave the discussion, the instructor will
check your answers and be sure that you understand all the solutions with a few pointed questions. If
any answers are incorrect, you will be sent back to figure it out (perhaps with a hint). In the rare case
where, despite working diligently through the entire discussion, a student is unable to finish all the
problems, it will still be possible to get a full completion grade at the discretion of the instructor.
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Attendance at discussion is mandatory and full attendance is required. A penalty of 50% of the grade
will be imposed if you arrive more than 10 minutes late. You are allowed to bring your calculator and
any notes you have taken from lecture, the textbook, or FlipItPhysics, but you are not allowed to use
any other electronics such as laptops or cellphones. You are certainly encouraged to request hints from
the instructor or your classmates when stuck on a problem!

The discussion grade is 10% of your total final grade.

Homework.
A major part of the learning process and your success will come about as a result of doing homework.
If you do not put forth a serious effort into your homework, you will likely NOT do well in this class.
Individual homework will be submitted via the FlipItPhysics online system. For each pre-lecture unit,
there is one associated homework unit. As a general rule, assignments will be due on Sundays at 11:59
PM (usually two units at once), though sometimes they will be due other times (usually this happens
just before an exam) — check the schedule!

You are normally allowed six submissions per question. Homework questions can in general be
difficult and you will probably find that you will spend a significant amount of time on them. Don't put
off assignments until the night before they are due. Instead, start your homework early so you have the
time to properly digest the concepts and get assistance from the TA hours or office hours, or other
students. Sometimes you will need to “sit” on a question you at first fail to answer and return to it after
thinking about it for a while. Like in the discussion, you are encouraged to work together, however, it is
your responsible to fully understand the material.

Homework is worth 10% of your final grade, however you should not make the mistake of thinking it
is not very important. It is the primary way that you will prove your mastery of the concepts to
yourself and prepare for exams (which are 65% of your final grade). Take homework seriously.

A note on time spent on this course: new students may not be aware of the “3x” rule for estimating
how much time a college course will require outside of lecture (and discussion). In general, the
number of hours is at least 3 times the credit hours. That means that you should be spending about 9
hours per week reading, doing pre-lectures, homework, and studying for quizzes and exams.
Exceeding this number slightly is normal and often typical for physics courses. Please spend some
time planning where in the week you will put the time for this course. If you need help sticking to a
plan, consider getting a “reading buddy” to read the text or watch pre-lecture at the same time as you
(similar to how “workout buddies” can greatly improve your attendance at the gym!). If you feel that
you are struggling with the load in this course, please feel free to come speak to me about it office
hours. It’s important that problems are addressed early and feedback is always welcome.

Accessing Course Materials & Resources

Blackboard.
This course will use a custom site at blackboard.umbc.edu to transmit course materials (such as lecture
slides, solutions, etc) and organize announcements (which will also arrive in your inbox). It is the main
“site” for all course information. Your grade will also be visible and updated regularly here. The
Blackboard site will include a discussion board where you can post questions — please use it!

Textbook.
This course is participating in the “Course Materials Initiative” (CMI). Through this program, all

students receive immediate access to an electronic version of the required textbook (e-textbook),
Physics for Scientists and Engineers 6th edition by Tipler, via the VitalSource Bookshelf link in
Blackboard. The charge for electronic access to the book is billed through your tuition and fees
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statement at UMBC. You do not need to go to the bookstore or get a special code to access the book.
You will have access to the e-book for three full years (from the beginning of the semester). Make sure
to download the VitalSource App for offline use.

Opting Out of CMI - Your participation in the CMI is completely optional. You may opt out of the
program and receive a full refund by completing the CMI Consent for Removal Form (search on
my.umbc.edu) and submitting it in person to the Bookstore Textbook Managers desk by September
12th.

Library - There are copies of the textbook on reserve in the AOK Library.

Please visit the CMI webpage, bookstore.umbc.edu/cmi, for more information!

FlipItPhysics.
As well as having automatic access to an electronic version of the required textbook, CMI also gives

you access to FlipIt Physics (ww.flipitphysics.com) using the code: 77X5AZP6V2TE7MKEQCG .
Please make sure to access this prior to the add/drop date September 12 (you will need to, in any case,
for the first pre-lecture due on August 27th). If you have opted out of CMI, you can still join the course
under a temporary account (in case you drop the course), and you will have several weeks to purchase
access through the site itself.

The code for this course is: 486945e7

Your Grade:

Pre-lecture and checkpoint on FlipItPhysics: 5%
Quizzes: 5%
Lecture Participation (clicker): 5%
Homework: 10%
Discussion: 10%
Exams (each, there are 3): 15%
Final Exam: 20%

You can find your current grade on the course Blackboard site.
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Make-up and Late Policies:

Lecture: You will be given two “free” days for not clicking in lecture. These count towards ALL
absences and clicker malfunctions.

Online FlipIt Physics pre-lecture, checkpoints and homework: You can request an automatic extension
any time up to 3 days after the assignment is due with a 50% penalty of all unearned points.

Discussion: There is no make-up discussion. If you must miss a discussion for legitimate reasons*,
contact your Dr. Worchesky as soon as possible to make an alternative arrangement.

Quizzes: There are no make-up quizzes, however if you miss a quiz for legitimate reasons*, you must
contact me as soon as possible.

Mid-term exams: Make-ups will only be allowed for legitimate reasons*, and it is your responsibility to
contact me regarding arrangements for a possible make-up.

Final exam: There is NO make up for the final exam. An alternate time for the final exam might be
allowed in cases where the final exam of another class conflicts with our final exam (you will be
required to provide documentation showing this). It is your responsibility to find out when your final
exams will occur and e-mail me well in advance of the week of finals if you discover a conflict with
another class.

*Legitimate reasons are defined as officially-sanctioned UMBC activities, illness, family emergency, detention by
authorities, or another insurmountable difficulty. I’ll request written verification for the cause of your absence.

Course Resources and Additional Help:

Instructor Office Hours*: Wednesday 1:45-3:15 PM
Fridays 10:00-11:30 AM

Physics Tutorial Center (Physics 226A): TAs offer walk-in assistance Monday through Thursday 12-5
PM.

SI/PASS Sessions: The Learning Resource Center (located in Sherman Hall Room 345;
http://www.umbc.edu/Irc/) holds SI (supplemental instruction) through PASS (peer assisted study
sessions) for this and many other 100- and 200-level courses. The times and locations for these sessions
will be posted on our Blackboard site.

Physics Tutors: The LRC also has physics tutors with walk-in hours as well as more in-depth small
group sessions. The times and locations will be posted on Blackboard.

Discussion Board: A discussion board is available on Blackboard for both general questions about the
course (such as questions regarding course policies) as well as physics related questions.

*If necessary, you may make appointments by email to meet with me outside of these times, but please do so only if you
have a conflict with existing office hours. Be advised that because of my research, I am often off-campus on Tuesdays and
Thursdays — plan accordingly! Homework will generally be due on Sundays at midnight, so be sure to start early enough to
use the office hours and TA hours during the week, if needed. You may also use the discussion board on blackboard to post
questions about homework. This is actually preferable to email as we will want to ‘learn together’as a group — if you have
a question, it is very likely someone else does too, so help them out and post it on blackboard rather than sending an email.
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Academic Integrity

All instances of academic misconduct will be addressed according to the UMBC Policy on Academic
Integrity. Examples include attempting to make use of disallowed materials on quizzes and exams,
attempting to communicate with anyone other than the instructor or TA during an exam, altering
graded work and submitting it for regrading, asking someone else to take an exam in your place,
copying another’s work on homework, asking someone else to do homework and representing it as your
own, and permitting or assisting another student to carry out any of the above. Penalties range from a
grade of 0 on a homework or exam to an F in the course (at my discretion), and from denotation of
academic misconduct on the transcript to expulsion (as determined by official hearing of the Academic
Conduct Committee.

Student Disability Services
If you have any condition such as a physical learning disability, which will make it difficult for you to
carry out the work as I have outlined it or which will require academic accommodations, please notify
me in the first two weeks of the course. For those students that are allowed extra time on exams based
on their accommodations, it is your responsibility to arrange to take exams with SDS and you must
contact SDS at least 48 hours before every exam to make appropriate arrangements.
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Course Schedule

PHYS

121H

Fall 2018

Week Date Pre-Lecture | Quiz HW Lecture Topic Textbook | Discussion
Due 8:00 AM | 9 AM 12 AMF
1 Aug 29 (W) Unit 1 Course Introduction; Vectors, Displacement, & Distance Chl: 1-7 Vectors
Aug 31 (F) Speed, Velocity & Acceleration Ch2: 1-2
Sep 3 (M) NO CLASS (Labor Day) LD
2 Sep 5 (W) Unit 2 1 1-D Kinematics, Free Fall Ch2: 3 | pi omatics
Sep 7 (F) Unit 3 Projectile Motion Ch3: 1-2
Sep 10 (M) 2 Unit 1 Relative Motion & Circular Motion Ch3: 3 2D
3 [Sep 12 (W) Unit 4 Forces, Mass, & Newton's 1 and 2 Laws Chd: 15 | o0 o Fties
Sep 14 (F) Unit 5 Free-body Diagrams & Newton’s 3 Law Ch4: 6-8
Sep 17 (M) 3 | Units 2,3 Friction Ch5: 1
4 Sep 19 (W) Unit 6 Newton’s Laws: Problem Solving Ch5: 3 Friction
Sep 21 (F) Motion along a Curved Path Ch5: 3
Sep 24 (M) 4 | Units 4,5 Newton’s Laws: Problem Solving Ch5: 3 N .
5 |Sep 26 (W) Unit 7 Scalar (Dot) Product, Work & Kinetic Energy Ch6: 1-3 (iv:i;/)s S
Sep 28 (F) Unit 6 Applications: Work Ch6: 1-3
Oct 1 (M) EXAM 1 (Chapters 1-5) Work &
6 |Oct 3 (W) Unit 8 Work-Kinetic Energy Theorem Ché: 4 Kinetic
Oct 5 (F) Unit 9 Potential Energy & (Non-)Conservative Forces Ch7: 1-2 Energy
Oct 8 (M) 5 Unit 7,8 Conservation of Energy Ch7: 3 Cons .
7 |Oct 10 (W) Unit 10 Newton’s Law of Gravity & Gravitational Potential Energy | Chll: 2-3 glflbé;‘é?g?n
Oct 12 (F) Unit 11 Center of Mass Ch5: 5
Oct 15 (M) 6 | Unit 9,10 Momentum Ch 8: 1 |Conservation
8 |Oct 17 (W) Unit 12 Conservation of Momentum Ch8: 2 of
Oct 19 (F) Unit 13 Collisions & Impulse Ch8: 3 | Momentum
Oct 22 (M) 7 | Unit 11,12 Applications: Collisions Ch8: 3 Collisions
9  |Oct 24 (W) Unit 14 Rotational Kinematics Cho:1 | ik
Oct 26 (F) Unit 13 Rotational Kinetic Energy & Moment of Inertia Ch9: 2-3
Oct 29 (M) EXAM 2 (Chapters 6-8,11) Rotational
10 |Oct 31 (W) Unit 15 Torque Chd: 4 | winematics
Nov 2 (F) Unit 16 Rotational Dynamics Ch9: 5
Nov 5 (M) 8 | Unit 14,15 Rolling With and Without Slipping Ch9: 6 Rotational
11 Nov 7 (W) Unit 17 Rotational Dynamics: Problem Solving Ch12: 1-3 Dynamics
Nov 9 (F) Unit 18 Static Equilibrium Ch12: 1-3
Nov 12 (M) 9 | Unit 16,17 Static Equilibrium: Problem Solving Ch12: 1-3 Static
Nov 14 (W) Unit 19 Angular Momentum Chl0: 1-2 | ¢ quifibrium
12 Nov 16 (F) Unit 20 Conservation of Angular Momentum Chl10: 3
Nov 19 (M) 10 | Unit 18,19 Angular Momentum: Problem Solving Ch10: 3 Aneul
Nov 21 (W) Unit 21 Simple Harmonic Motion: Mass on a Spring Chld: 1-2 | 011;1%111135111
13 |Nov 23 (F) NO CLASS (Thanksgiving Break)
Nov 26 (M) EXAM 3 (Chapters 9,10,12) Simple
Nov 28 (W) Unit 20 Simple Harmonic Motion: Applications Ch14: 1-2 | Harmonic
14 Nov 30 (F) Unit 22 Simple Harmonic Motion: Simple & Physical Pendulum Chl4: 3 Motion
Dec 3 (M) Unit 23 11 Density & Pressure Ch13: 1-2 Fluid
Dec 5 (W) Unit 21,22 Buoyancy & Archimedes’ Principle Chl3: 3 Dyn;rlnics
15 Dec 7 (F) Review
16  |Dec 10 (M) Unit 23 Review
Dec 14 (F) 8-10 AM — LIKELY date of Final Exam based on previous Academic Calendars. WILL BE UPDATED.
*Homework is generally due at 11:59 the day before noted (usually but not always a Monday). Other “due times” listed here are for the day of the note.




